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.=rejrekag ;u isiqka i|yd fohdldrhl ud¾f.damfoaYl;ajhla fuu

m%Yak nexl=j wdOdrfhka ,nd Èh yels h'  tkï m%;sfmdaIKh yd bÈß fmdaIKh

,nd §ug yels ùuhs'  m%Yak nexl=j wdOdrfhka isiqkaf.a ÿn,;d yd fkdyelshd

wkdjrKh lrf.k Tjqkaf.a bf.kqï .eg¨ u.yrjd .ekSug m%;sfmdaIKh;a"

isiq yelshd yd m%n,;d y÷kdf.k tu olaI;d jeä ÈhqKq lsÍug bÈß fmdaIKh;a

,nd Èh yels fõ'

bf.kqï-b.ekaùï l%shdj,sfha id¾:l;ajh i|yd úIh ks¾foaYfha

ksmqK;d w;ßka ljr ksmqK;d ljr uÜgñka idlaId;a l< yels jQfha ±hs

isiqka úiska u y÷kd .ekSu M,odhS fõ' ta wkqj isiqka ,nd .;a m%ùK;d uÜgï

úksYaph lr .ekSug Tjqkag u wjia:djla ,nd .ekSug m%Yak nexl=j fndfyda

fihska WmldÍ jkq we;ehs wfmalaId lrñ'

tï't*a'tia'mS' chj¾Ok
ksfhdacH wOHlaI ckrd,a
úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh



v

wkque;sh ( Ydia;%Sh lghq;= uKav,h
cd;sl wOHdmk wdh;kh

wkqYdil;ajh ( uydpd¾h .=Kmd, kdkdhlaldr
wOHlaI ckrd,a"
cd;sl wOHdmk wdh;kh

WmfoaYl;ajh( tï't*a'tia'mS' chj¾Ok
ksfhdacH wOHlaI ckrd,a"
úoHd yd ;dlaIK mSGh" cd;sl wOHdmk wdh;kh

wëlaIKh( tka'à'fla' f,dl=,shk
wOHlaI
;dlaIK wOHdmk fomd¾;fïka;=j
úoHd yd ;dlaIK mSGh" cd;sl wOHdmk wdh;kh

ie,iqu yd jHdmD;s kdhl;ajh( wdpd¾h rkaisld o w,aúia
fcHIAG lÓldpd¾h"
;dlaIK wOHdmk fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh

f,aLl uKav,h(
wNHka;r( wdpd¾h rkaisld o w,aúia

fcHIAG lÓldpd¾h"
;dlaIK wOHdmk fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh

ndysr(
wdpd¾h tï'ta'î' m%Ydka;
fcHIaG lÓldpd¾h" jHjydßl úoHd mSGh

       Y%S chj¾Okmqr úYaj úoHd,h

wdpd¾h tï'tka' fl!ud,a
fcHIaG lÓldpd¾h
úoHd mSGh" fld<U úYaj úoHd,h

wdpd¾h myka f.dvl=Uqr
fcHIaG lÓldpd¾h" jHjydßl úoHd mSGh"

        Y%S chj¾Okmqr úYaj úoHd,h

wdpd¾h tia'ã'tï' Ñka;l
fcHIaG lÓldpd¾h" jHjydßl úoHd mSGh"

       Y%S chj¾Okmqr úYaj úoHd,h

ù'mS'fla' iqu;smd,
.=re WmfoaYl" l,dm wOHdmk ld¾hd,h" j,iauq,a,'

tï'tia' fmdkakïn,ï
fcHIaG lÓldpd¾h ^úY%dñl&
ishkE cd;sl wOHdmk mSGh" fõhkaf.dv'



vi

fÊ'tï' ,laIauka
fcHIaG lÓldpd¾h ^úY%dñl&
ishkE cd;sl wOHdmk mSGh" fõhkaf.dv'

ouhka;s uxpkdhl
fcHIaG lÓldpd¾h
ishkE cd;sl wOHdmk mSGh" fõhkaf.dv'

fla'mS'tka' lreKdkdhl
uOHia:dk l<ukdldr
mß.Kl iïm;a uOHia:dkh" .,ysáhdj'

tia'ã'tka' wfífldaka
.=re fiajh" úY%dñl"
Yd' wkaf;daks nd'ú'" uykqjr'

wdkkao whs,mafmreu
ks' úÿy,am;s" úY%dñl
;laIs,d u'ú'" l¿;r'

tia'fla'tka' iQßhwdrÉÑ
.=re fiajh
lvj; u'u'ú'" lvj;'

isxy, NdId ixialrKh ( fÊ' fifkúr;ak
úY%dñl úÿy,am;s" Ydia;%m;s"
zzisßfijkZZ" pd,aia isßj¾Ok udj;" lsßueáhdk'

mß.Kl msgq ieliqu   ( ldka;s talkdhl
;dlaIK wOHdmk fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

risl tÈßisxy
.=re fiajh"
isoaOd¾: úoHd,h" je,s.u'

w;=, rejkafoaj
úYdLd nd,sld úoHd,h" imq.ialkao'



vii

ye¢kaùu

;dlaIKfõoh i|yd úoHdj úIhfha wka;¾.; úIh lreKq ish,a, u wdjrKh

jk mßÈ tla tla ksmqK;dj hgf;a Bg wod< m%Yak úYd, ixLHdjla fuu m%Yak nexl=jg

we;=<;a lr we;'

hï úIh tallhla b.ekaùfuka miq YsIHhd fldf;la ÿrg ta ms<sn| j m%ùK;dj

,nd we;s ±hs úuid ne,Su i|yd .=rejrhdg fuka u úIh tallhla bf.kSfuka miq ;ud

ms<sn| j iajhx we.ehSula isÿ lsÍu i|yd YsIHhdg o fuu .%ka:h WmldÍ jkq we;ehs

wfmalaId flf¾'

;j o fuys ir, m%Yak fuka u ixlS¾K m%Yak o wvx.= lr we;s w;r tu wNHdij,

ksr; ùfuka .eg¨ úi£u i|yd m%ùK;djla YsIHhdg ,efnkq we;'  fuys § YsIHhd úiska

m%Yakj,g ms<s;=re iemhSfuka wk;=re j fuys i|yka ms<s;=re iu. ;u ms<s;=re ii|d ne,sh

hq;= h'

w'fmd'i' ^W'fm<& úNd.fha § ;dlaIKfõoh i|yd úoHdj m%Yak m;%fha nyqjrK

m%Yak 50 g;a jHQy.; rpkd m%Yak y;rlg;a rpkd m%Yak y;rlg;a ms<s;=re iemhsh hq;= jqj

o" fuu m%Yak nexl=fõ tajd tla tla ksmqK;d hgf;a fjka lr olajd we;'

fuu m%Yak nexl=jg we;=<;a úh hq;= ixfYdaOk fõ kï tajd ;dlaIK wOHdmk

fomd¾;fïka;=j fj; ±kqï §u bÈß ixfYdaOk i|yd msájy,la jkq we;'

;dlaIK wOHdmk fomd¾;fïka;=j
úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh



viii

mgqk

      msgqj

fmrjok  ���

ix{dmkh  ��

úIhud,d lñgqj        �

ye|skaùu  ���

mgqk  �����

01' laIqøÔj úoHdj 01-24

02' ffcjdKqj, jeo.;alu 25-43

03' uQ,sl .Ks;h 44-63

04' mhs;.ria iïnkaO;dj 64-73

05' ñkqï Ys,aml%u 74-92

06' ;dm ridhkfha uQ,sl ixl,am 93-105

07' mß.Klh 106-110

08' mß.Kl fufyhqï moaO;sh 111-115

09' ;s%fldaKñ;sl wkqmd; 116-134

10' ;dmh 135-166

11' pd,l ridhkfha uQ,sl ixl,am 167-172

12' uDÿldx. Ndú;h 173-180

13' wka;¾cd,h iy ikaksfõkh 181-185

14' n,h 186-195

15' hdka;s%l Yla;sh 196-201

16' øjiaÓ;s úoHdj 202-226

17' iajNdj ksIamdok 227-246

18' LKavdxl cHdñ;sh 247-265

19' mod¾:fha hdka;s%l .=K 266-286

20' úoHq;h yd pqïnl;ajh 287-302

21' ridhksl l¾udka; 303-313

22' p,s;h 314-321

23' kefkda ;dlaIKh 322-323

24' ixLHdkh 324-346

25' ;dlaIKsl ÈhqKqj yd mßirh 347-361



1

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

tallh 01 -  laIqøÔj úoHdj
nyqjrK - m%Yak

1' laIqø Ôùka ms<sn| j ksjerÈ j.ka;sh f;darkak'
1' ish,a,ka u iajdhq Yajikh fmkajhs'
2' ish,a, úIu fmdaIs fmdaIK l%uhla fmkajhs'
3' ish¨ fokdu mshú weig fkd fmfkk ðùyq fj;ss'
4' ish,af,dau jdhq f.da,Sh khsg%cka ;sr lsÍfï yelshdj or;s'
5' ish¨ fokd u m%d.a kHIaál ixúOdkhla fmkakqï lr;s'

2' wldnksl ldnka m%Njhla yd ridhksl Yla;sh fhdod f.k fmdaIK wjYH;d imqrd
.kq ,nkafka@
1' Nitrosomonas 2' Clostridium
3' Green sulphur bacteria 4' Acetobacter
5' Azotobacter

3' laIqø ðùkaf.a i¾j jHdma;shg fya;= jk lreKla fkd jkafka
1' m%udKfhka b;d l=vd ùu'
2' mq¿,a rEmSh yd ldhsl úúO;ajh
3' YS>% j¾Ok yd m%ckk yelshdj
4' fmdaIK úúO;ajh
5' m%d.a kHIaál ixúOdkhla ;sîu'

4' nelaàßhd yd È,Sr w;r we;s iudklula jkafka
1' ffi, ì;a;sj, fmmaáfvd.a,hslEka wka;¾.; ùu'
2' m%d.a kHIaál ffi, ixúOdkhla fmkaùu
3' ish,a, úIu fmdaISka ùu'
4' nysia ffi,Sh f,i tkaihsu neyer lsÍfï yelshdj'
5' ish,a, nyq ffi,sl ùu'

5' iqkHIaál úIu fmdaIS Ôùka jkafka
A. Acetobacter
B. Mucor
C. Nostoc
D. Chlamydomonas
E. Amoeba

1' A yd B muKs 2' B yd E muKs
3' A, B yd E muKs 4' C yd D muKs
5' B,C yd D  muKs

6' ridhk ixYaf,aIS nelaàßhdjlg WodyrKhla jkafka
1' Nitrobacter                              2' Clostridium
3' Vibrio cholerae 4' Acetobacter
5' Azotobacter

7' ridhksl ixYaf,aIS nelaàßhd u.ska muKla isÿ lrkq ,nkafka khsg%cka pl%fha l=uk
l%shdj,sh o@
1' fm%daàka ÔrKh 2' khsà%yrKh
3' khsg%cka ;sr lsÍu 4' wefudakSlrKh
5' khsá%lrKh

8' my; i|yka tajd w;ßka ljrla ksjerÈ o@
1' ish¨u ihfkdanelaàßhd m%NdixYaf,aIS h'
2' ish¨ È,Sr iq;%sldldr h'
3' ish¨ nelaàßhd úIu fmdaIS h'
4' ish¨ CIqø Ôùyq m%d.a kHIaálfhda h'
5' ish¨ CIqø Ôùka nelaàßhd wêrdcOdkshg wh;a h'
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9' ffjriaj, m%udKh ±laùug idudkHfhka Ndú; jkafka my; ljr ñkqï tallh o@
1' ñ,s ógr 2'  kefkda ógr
3' uhsfl%da ógr 4' wexiag%ï
5' fikaá ógr

10' mia idïm,hl jeämqr u isáh yels CIqø Ôú ldKavh ljrla o@
1' nelaàßhd 2' È,Sr
3' ihfkdnelaàßhd 4' fm%dfgdfidajd
5' we,a.S

11'  wm c,h msßhï lsÍfï msßh;l m%d:ñl msßhf;ys isÿ fkd jk l%shdj,shla kï
1' mdfjk wmøjH bj;a lsÍu'
2' m;=f,a tl;= jk øjH frdkafndr Ôrlhlg heùu
3' je,s" .%Sia bj;a lsÍu'
4' ldnksl øjH 25] - 30] m%udKhlska bj;a lsÍu'
5' iajdhq CIqø Ôù úfhdackh isÿ ùu'

12' ksßlaIKh i|yd j¾K .kajk ,o CIqø Ôù w÷kla idod .ekSfï l%shdj,sfha § wod,
fkdjk mshjr jkafka
1' msßisÿ wkaùlaI lodjla u; ;enq wdiqe; c,h ìxÿjla u; wdl%uK lgqjlska CIqø

Ôù idïm,fhka iaj,amhla ;eîu'
2' tu idïm,h ;=kS mg,hla ,efnk wdldrhg wdl%uK lgqjla u.ska lodj u;

úiqre ùu'
3' lodj u; w÷k jdhqf.da,fha úh,Su'
4' w÷k ;dm ;sr lsÍu'
5' j¾K .kajd f;; ud;a;= lr jeiqï fm;a;lska jeiSu

13' CIqø Ôùka f,i y÷kajkq ,nkafka
1' m%d.a kHIaál ixúOdkhla iys; Ôùka h'
2' frda. we;s lrk Ôùka h'
3' mshú weiska ksÍlaIKh l< fkd yels Ôùka h'
4' mrfmdaIS fmdaIK l%uhla fmkajk Ôùka h'
5' tal ffi,sl Ôùka h'

14' m%d.a kHIaál ixúOdkhla iys; CIqø Ôù ldKavhla jkafka
1' nelaàßhd h'
2' os,Sr h'
3' tal ffi,sl we,a.S h'
4' fm%dfgdfidjdjka h'
5' jhsri h'

15' ffjrij, ,dlaIKsl .=Khla jkafka
1' ffi,Sh ixúOdkhla fmkaùu'
2' wksjd¾h mrfmdaIs;hka ùu'
3' mg, bkaøshsld wka;¾.; ùu'
4' DNA yd RNA olakg ,eîu'
5' wdf,dal wkaùlaIfhka ksÍlaIKh l< yels ùu'

16' os,Srj, ,laIKhla fkd jkafka my; ljrla o@
1' ffi, ì;a;sj, lhsàka wka;¾.; ùu'
2' ixÑ; wdydr .a,hsfldacka ùu'
3' tal ffi,slhka yd nyq ffi,slhka olakg ,eîu'
4' ish,a, úIu fmdaIS ùu'
5' m%d.a kHIaálhka ùu'

17' nelaàßhdj, olakg fkd yelafla
1' nyq wjhjlj,ska iukaú; ffi, ì;a;s
2' m%NdixYaf,aIS j¾Kl
3' mg, bkaøhsld
4' ixÑ; øjHh
5' p, tall
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18' iqkHIaálh" úIu fmdaIS h" tal ffi,sl h" ffi, ì;a;s rys; h' fuu Ôúhd wh;a
ldKavh jkafka
1' nelaàßhd h' 2' fm%dfgdfidajd h'
3' tal ffi,sl we,a.S h' 4' os,Sr h'
5' ihfkdanelaàßhd h'

19' wldnksl ldnka m%Njhla yd wldnksl ridhksl øjHhla Ndú;fhka fmdAIK wjYH;d
imhd .kafka
1' Nitrosomonas 2' Acetobacter
3' Rhizobium 4' Salmonella
5' Green sulphur bacteria

20' Yla;s m%Njh yd ldnka m%Njh ldnksl øjHj,ska ,ndf.k fmdaIKh jkafka
1' Nitrosomonas
2' oï i,a*¾ nelaàßhd
3' oï i,a*¾ fkd jk nelaàßhd
4' ihfkdnelaàßhd
5' Acetobacter

21' wksjd¾h ks¾jdhq Yajik l%uhla fmkajk nelaàßhdjla jkafka
1' Saccharomyces    2' Nitrosomonas
3' Clostridium 4' Acetobacter
5' Lactobacillus

22' os,Sr ms<sn|j wi;H j.ka;sh f;darkak'
1' úIufmdaIS fmdaIK l%uh fmkajhs' 2' iycSù ix.ï idohs'
3' úfhdaclhka f,i l%shdlrhs' 4' ish,a, nyq ffi,slh'
5' nysia ffi,Sh f,i tkaihsu ksl=;a lrhs'

23'  ksoe,af,a fjfik jdhqf.da,Sh khsg%cka ;srlrK nelaàßhdjla jkafka
1' Salmonella 2' Nitrobacter
3' Azotobacter 4' Rhizobium
5' Acetobacter

24' uDf;damÔù ks¾jdhq nelaàßhdjla jkafka
1' Clostridium 2' Acetobacter
3' Lactobacillus    4' Nitrosomonas
5' Azotobacter

25' wfkdakHdOdÍ ix.uhla jkafka my; ljrla o@
1' ñksidf.a iu u;=msg jdih lrk CIqø cSùka'
2' rks, Ydlj, uQ, .eá;sj, jdih lrk Rhizobium
3' ñksidf.a foayh ;=< jdih lrk fldl=mKqjka'
4' .il fmd;af;ys iú ù jefvk Wvjeähd Ydl'
5' l=vd fmdl=Kl c,h u; Wvquxä idoñka jefjk kS, yß; we,a.djka'

26' os,Srj, ,dlaIKsl .=Khla jkafka my; ljrla o@
1' ish,a, uDf;damÔù fmdaIKhla fmkaùu'
2' ish,a, u iQ;%sldldr w;= fnfokakka ùu'
3' ish,a, u úfhdaclhka ùu'
4' ish,a, u iqkHIAálhka ùu'
5' ish,a, u nyq ffi,slhka ùu'

27' iqkHIaál ixúOdkhla fmkajkafka
a. Acetobacter
b. Amoeba
c. Clostridium
d. Mucor
e. Chlamydomonas

1' a yd b h' 2' a yd c h'
3' b, c yd d h' 4' a. c yd d h'
5' b, d yd e  h'
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28' nelaàßhdj, olakg fkd ,efnkafka my; ljrla o@
1' ixÑ; wdydr 2' m%NdixYaf,aIS j¾Kl
3' p, tall 4' mg, bkaøshsld
5' wka;#îcdkq

29' fkd .e<fmk jrKh f;darkak'
1' jhssria ̂ Virus&  - lemaisv 2' nelaàrshd ̂ Bacteria& - ma,diañv
3' os,Sr ^Fungi& - uhsiS,shu 4' fm%dfgdfidjd - j¾Kl
5' we,a.S - m%d:ñl ksIamdol

30' 4 2NH NO   njg mßj¾;kh lrkq ,nkafka

1' Nitrosomonas 2' Clostridium
3' Nitrobacter 4' Azotobacter
5' Rhizobium

31' Pseudomonas denitrificans odhl jkafka iajdNdúl khsg%cka pl%fha ljr mshjrg o@
1' fm%daàka úÉfþokh 2' wefudakSlrKh
3' khsá%lrKh 4' khsg%cka ;sr lsÍu'
5' khsá%yrKh

32' os,Sr nelaàßhdj,ska fjkia jkafka" os,Sr
1' úIu fmdaIs;hka jk neúks' 2' iqkHIaálhka jk neúks'
3' CIqø Ôùka jk neúks' 4' úfhdaclhka jk neúks'
5' frda. ldrlhka jk neúks'

33' ffi,hl kHIaáfha m%udKh uekSu i|yd idudkHfhka Ndú; lrkafka my; ljr
tallh o@
1' ñ,s ógr 2' fikaá ógr
3' kefkda ógr 4' uhsfl%da ógr
5' wexiag%ï

34' ish¨u nelaàßhd" os,Sr yd jhsria i|yd fmdÿ jkafka my; ljr ,laIKh o@
1' m%fõKs øjH DNA ùu'
2' iajhxfmdaIS cSùka fkd ùu'
3' wdf,dal wkaùlaIfhka wOHhkh l< yels ùu'
4' Ydl yd i;=ka ;=< frda. we;s lrkakka ùu'
5' ffcj f.da,h ;=< jvd;a u mq¿,a j jHdma; jQ cSùka ùu'

35' fldïfmdaiaÜ fmdfydr ksIamdok l%shdj,sfha oS isÿ fkdjkafka ñka ljrla o@
1' uefrk Ydl øjH" i;a;aj wjfYaI" iajdNdúl CIqø cSù .ykhla u.ska úfhdackhg

,la lsÍu'
2' ffcj ydhkhg ,la fkdjk øjH" fldïfmdaiaÜ ñY%Khg tl;= fkd lsÍu'
3' w;ßka m;r .j uq;%d fyda hqßhd iaj,amhla tl;= lr .ksñka úfhdackh fõ.j;a

lsÍu'
4' úfhdackh i|yd kss¾jdhq laIqø csùkaf.a ls%hdj,sh fhdod .ekSu'
5' ksr;=re j ñY%Kh fmr<ssh hq;= w;r tu w;rjdrfha oS ñY%Khg c,h fhoSu'

36' ld¾ñl f,i jhska ksmojd .eksfï oS Ndú; lrkafka ljr CIqø cSù >kh o@
1' Saccharomyces
2' Gluconobacter
3' Streptococcus
4' Acetobacter
5' Lactobacillus

37' msßhï fkd l< wmc,h iajdNdúl c,dYj,g tl;= ùfuka we;s úh yels n,mEula
fkd jkafka
1' frda. ldrl laIQø cSùka jHdma; ùu'
2' c,h ÿIKh ùu'
3' iajdhq úfhdackh isÿ ùu'
4' laIQø cSù .ykh jeä ùfuka BOD w.h fyj;a ffcj Tlaiscka b,a¨u jeä ùu'
5' ÿ`.| yuk jdhqka msg ùu'
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38' wmc,h msßhï lsßfï msßh;l m%Odk wruqKla jkafka
1' c,fha fndr;dj bj;a lr mdroDYH njg m;a lr,Su'
2' c,fha isák CIqø cSùka bj;a lsÍu'
3' c,fha ÿiai%dù nj wvq lr .,d hEfï fõ.h jeä lsÍu'
4' CIqø cSù úfhdackh u.ska ffcj ridhksl Tlaiscka b,a¨u wvq lsÍu'
5' c,fha we;s wmøjH CIqø csùka u.ska TlaisyrKhg ,la ùu'

39' bß`.=" fidahd" lcq jeks Ydlj, lDñ m<sfndaOlhka u.ska isÿ jk ydksh wju lr
.ekSu i|yd tu Ydlj,g we;=¿ lrk ̂ Bt& cdkh ,nd .kafka ljr CIqø cSù .Kfhka
o@
1' Bacillus thuringiensis
2' Saccharomyces cerevisiae
3' Penicellium notatum
4' Acetobacter
5' E. coli

40' l¾udka; i|yd fhdod .kakd CIqø cSùka lsysm fofkl= my; oelafõ'
Saccharomyces, Acetobacter, Lactobacillus, Penicillium
by; CIqø cSùka fhdod .kakd l¾udka;j, ksjeros wkqms<sfj< olajd we;af;a my;

ljrl o@
1' uoHidr ksmo ùu" úkdlsß ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu'
2' úkdlsß ksmo ùu" uoHidr ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu'
3' úkdlsß ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu" uoHidr ksmo ùu'
4' lsß ksmo ùu" uoHidr ksmo ùu" m%;scSjl ksmo ùu" úkdlsß ksmo ùu'
5' uoHidr ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu" úkdlsß ksmo ùu

41' mdka ksmo ùfï oS msá msmSu i|yd Wmfhda.S lr.kq ,nkafka my; ljr CIqø cSúhdf.a
l%shdj,sh o@
1' Acetobacter
2' Saccharomyces
3' Lactobacillus
4' Gluconobacter
5' Streptococcus

42' ffcj ;dlaIKh i|yd CIqø cSùka Ndú;hg fkd .kakd wjia:dj l=ula o@
1' oshr lsßj,ska fhda.Ü ksmo ùu'
2' fmd,a mqIam uxcß hqIfhka uoHidr ksmo ùu'
3' CIhfrda.h je,elaùu i|yd ñksid ;=< BCG tkak; l%shd;aul ùu'
4' fmd,a mqIam uxcß hqIfhka meKs yd yl=re ksmoùu'
5' B;hs,a uoHidrh Ndú;fhka úkdlsß ksmo ùu'

43' cdk ;dlaIKh Ndú;fhka ksmojd fkd .kafka my; ljrla o@
1' bkaishq,Ska
2' fymghsia B tkak;
3' fldf,iagfrda,a
4' reêr leá .eiSfï idOlh
5' rka iy,a

44' CIqø cSùka ffcj ;dlaIK ls%hdj,skays fhdod .ekSug n,mdk fya;=jla fkd jkafka
my; ljrla o@
1' CIqø cSùka mshú weig fkd fmfkk csùka ùu'
2' úúO ,dNodhs wuqøjH u; l%shd lsßfï yelshdj'
3' fi!uH ;;a;aj hgf;a CIqø cSùkaf.a mßjD;a;Sh l%shdj,s isÿ ùu'
4' ffcùh l%shdj,s ksid mßir ÿIl tl;= fkd ùu'
5' mßjD;a;Sh l%shdj,sfha oS wuqøjH blaukska M, njg m;a lsÍu'

45' CIqø Ôùkaf.a i¾j jHdmaa;sl p¾hdjg fya;= jk jeo.;a u lreK jkafka
1' YS>% j¾Okh yd m%ckk yelshdj'
2' mq¿,a rEmSh yd ldhsl úúO;ajh'

a
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3' fmdaIK úúO;aj h'
4' m%udKfhka l=vd ùu ksid wêl jQ mDIAG mßud wkqmd;h hs'
5' uyd Ôùka iu. wka;¾ iïnkaO;d we;s lr .ekSfuka Tjqka iu. iudka;rj

mßKduh ùfï yelshdj'
46' my; i|yka tajd w;ßka ùYd,;ajh kefkda óg¾ 100g jvd wvq jkafka

1' kHIaáh'
2' nelaàßhd'
3' uhsfldama,diaud
4' uhsgfldkaä%hu
5' rhsfndfidau

47' ;u wdydr ixYaf,aIKfha § Yla;s m%fNaoh f,i wdf,dalh Ndú; lr;;a ldnka m%Njh
f,i CO

2
 Ndú; fkd lrkqfha

1' fndfyda È,Sr
2' Cyanobacteria
3' Purple bacteria
4' Nitrobacter
5' Green nonsulphur bacteria

48' ffcj lDñ kdYlhla f,i Ndú; lrk ̂ BTI& f,i idudkH jHjydrfha mj;sk CIqø
Ôùhdf.a yevh my; i|yka l=uk rEm igyfkka ksfhdackh fjhs o@
1' 2'               3'    4'   5'

49' l¾udka; i|yd CIqø Ôùka fhdod .ekSug wod< j my; i|yka l=uk hq., idjoH
fõo@

ksIamdÈ;h CIqø Ôúhd
1' BCG tkak; Mycobacterium tuberculosis
2' ,hsiska weuhsfkda wï,h Corynebacterium glutamicum
3' fmksis,Ska m%;sÔjlh Penicillium notatum
4' úkdlsß Saccharomyces
5' ó lsß Lactobacillus

50' nelaàßhd" È,Sr" we,a.s hk CIqø Ôú ldKav ish,a,g u fmdÿ ixhq;sh $ ú,dihla iys;
jHqyh jkafka
1' ffi, ì;a;sh
2' ixÑ; wdydrh
3' lIsldfõ ixúOdkh
4' ma,diau mg,h
5' ffi, iels,a,

51' my; i|yka l=uk CIqø Ôúhd m%NdixYaf,aIs fkd fõ o@
1' Oscillatoria
2' Nostoc
3' Microcystis
4' Rhizobium
5' Anabena

52' fldïfmdaiaÜ ksIamdok l%shdj,sfha wka;¾.; mshjrla fkd jkafka
1' f;;ukh 40] - 65] mj;ajd .ekSu i|yd c,h biSu'
2' WIaK;ajh 43oC - 65oC mj;ajd .ekSu i|yd WKqiqï c,h biSu'
3' ldnka khsg%cka wkqmd;h úh<s nr wkqj 30(1 f,i mj;ajd .ekSu i|yd" hqßhd

rks, Ydl fldgia fyda .j uq;% tl;= lsÍu'
4' O

2
 idkaøkh 5] mj;ajd .ekSu i|yd fldïfmdaiaÜ f.dv úáka úg fmr<Su'

5' ksmojd .;a fldïfmdaiaÜ iaj,amhla uqyqka f,i úfhdackhg Ndckh lrk øjH
u; úisfrk mßÈ biSu'
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53' ÔjdkqyrKh Ys,amSh l%u yd wod< j jerÈ hq.,h jkafka
1' ;rx. wdhduh kefkda óg¾ 260 la jQ mdrcïnq, lsrK  - Y,Hd.dr
2' reêr ma,diaudj - mg,uh fmryka ^0.22m - 0.45m isÿre ork&
3' CIqø Ôú frdamK udOH - mSvk ;dmlh ñ' 15 ld,hla ;eïîu
4' lsß yd m,;=re hqI - 72 oC úkdä 15 ^138 oC ;;amr 2& f,i meiapÍlrKh'
5' ùÿre WmlrK - 160 oC WIaK;ajfha meh 1-2 ld,hla ;eîu'

54' cdk bxðfkare úoHdfõ Ndú;djla fkd jkafka
1' nelaàßhdfõ ^Bacillus  thuringiensis& cdkh Wmfhda.s lr f.k bß`.= fidahd lmq

lefkda,d jeks Ydlj,g lDñ m%;sfrdaë Ndjh ,nd §u'
2' udkj f.fkdauhg iuyr frda. i|yd m%;sfrdaë ,laIK ork cdk we;=¿ lsÍu'
3' Erwinia uredovora nelaàßhdj Ndú;fhka rka iy,a ksmo ùu'
4' cdk úlrKh l< Escherichia coli udkj bkaishq,ska ksmo ùu'
5' ysfuda*s,shd frda.Skag m%;sldr f,i reêr leá .eiSfï idOl ksmojd .ekSu'

55' msßhï fkd l< c,h c,dYj,g uqod yeÍu ksid we;s úh yels wys;lr ;;a;ajh
 jkafka
1' ffcj Tlaiscka b,a¨u jeä ùu'
2' c,fha PH w.h jeä ùu'
3' c,fha mdroDYH Ndjh jeä ùu'
4' jHdê ckl CIqø .ykh wvq ùu'
5' c,dYfha ffcj úúO;ajh jeä ùu'

56' yshquia tl;= lsÍu u.ska ldIsld¾ñl milg fkd ie,fik ;;a;ajhla jkafka
1' m%Yia; f,i c,h r|jd .ekSu'
2' m%Yia; mrdihl pH hdukh lsÍu'
3' mia iu. tlg ne¢" leá;s iE§fuka mfia jHqyh ÈhqKq lsÍu u.ska mdxY= jd;h jeä

ÈhqKq lÍu'
4' mfia WIaK;ajh hdukh lsÍu'
5' LKsc ,jK CIsrKh ùu je,elaùu'

57' rd ksIamdokh yd wod< fkd jk m%ldYh jkafka
1' ta i|yd wuqøjH jk órdj, 15] muK iqfl%daia we;'
2' fuu l%shdj,shg uQ,sl j nelaàßhdjla o fojkqj È,Srhla o odhl fjhs'
3' fuu meiSfï l%shdfjka ,nd .; yels Wmßu uoHidr m%;sY;h 17] ls'
4' idudkH mßir WIaK;ajh hgf;a Èk ;=kl ld,hl § fuu l%shdj,sh iïmQ¾K

fjhs'
5' kj;u CIqø Ôù ;dlaIK l%fudamdhka wkqj fidhd.;a CIqø Ôú iuqyhla fï i|yd

Ndú; lr jeä .=Kd;aul núka by< rd ksIamdokh lr we;'
58' ish¨ u uoHidÍh mdk j¾. ksIamdokh wjidkfha § jd;h rys; j fnda;,aj, $

lEkaj, wiqrkq ,nkafka
1' meiSfï l%shdj,sh ;j ÿrg;a isÿ ùu je,lSug h'
2' TlaislrK l%shdj,shlska wjlafIam we;s ùu je,lSug h'
3' Acetobacter jeks nelaàßhd l%shd;aul ù ksIamdÈ; mdkh weUq,a ri ùu je,elaùug

h'
4' jeämqr CO

2
 tl;= ùu je,elaùug h'

5' PH w.h jeä ùu je,elaùug h'
59' nelaàßhd wdidok frda. i|yd frda.h yd CIqø Ôúhd hk ixl,kj,ska jeros jkafka

lrjla o@
1' msg.eiau - Clostridium tetani
2' mdpkh - Escherichia coli
3' CIh frda.h - Mycobacterium tuberculosis
4' fld<rdj - Vibrio cholarae
5' ghsf*dhsâ WK - Salmonella typhi
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60' wmc,h msßhï lsÍfï l%shdj,sfha § uQ,sl msßhï lsÍu ;=< isÿ fkd jkafka@
1' fld< frdvq jeks ieye,a¨ mdfjk øjH wjidOk ;gdlj, c,fha u;=msg mdùug

i,iajd bj;a lsÍu'
2' md fkd fjk øjH je,s .,a mia wdÈh gexls m;af,a ;ekam;a ùug bv yeÍu'
3' ks¾jdhq frdkafndr l=àr lrd øjH iemhSu'
4' iajdhq CIqø Ôù úfhdack l%shdj j¾Okh lsÍu'
5' c,fha wvx.= ftkaøSh øjHfhka 25-30] muK bj;a lsÍu'

61' Ôj jdhqj ksIamdokh lrk l%shdj,shl wka;¾.; fkd jkafka
1' ldnksl ixfhda. c, úÉfþokh'
2' ks¾jdhq yd iajdhq úfhdackh'
3' meiSu'
4' weisála wï, ckkh'
5' ldnkavfhdlaihsâ yd yhsv%cka jdhq m%;sl%shd lsÍfuka óf;ka jdhqj ksmo fõ'

62' CIqø Ôùka wvx.= fkd jkafka
1' ksfrda.S ñksil=f.a uyd wka;%fha h'
2' ksfrda.S ñksil=f.a wdudYfha h'
3' f;;a mfia h'
4' WKq Èh W,am;aj, h'
5' O%ejdikak uqyqÿj, h'

63' meiSfï l%shdj,skays wka; M, lsysmhla yd wod< CIqø Ôù úfYaIj, kï my; § we;'
ta w;ßka idjoH m%ldYh l=ula o@
1' fudfkdfidaähï .a¨gfïÜ - Corynebacterium glutamicum.
2' órd meiSfuka uoHidr - Leuconostoc, Streptococcus.
3' jhska - Acetobacter.
4' îr - Saccharomyces callbergensis.
5' úkdlsß ksmo ùu - Acetobacter

64' cdk m%;sixfhdack ;dlaIKh fyj;a cdk bxðfkare úoHdj ms<sn| my; i|yka l=ula
jerÈ o@
1' wjYH cdkh lmd fjka lr .ekSug Ndú; lrk tkaihsï ldKAvh

tkafvdkshqla,sfhaia h'
2' lmd .;a DNA odu fldgia fjka lr .ekSu i|yd fc,a úoHq;d.ukh Ndú; lrhs'
3' Ôúhl=f.a f.fkdaufha we;s kHIaál wï, ksiaidrKhg DNA uqyqï lssrSu wjYH

fjhs'
4' wjYH cdkh iys; DNA fldgi ma,diaóvhlg iïnkaO lsÍug DNA ,sf.aia

fhdohs'
5' m%;sixfhdað; ma,diañv nelaàßhd ;=<g we;=¿ lsÍu mßKdukh hs'

65' ksßlaIKh i|yd j¾K .kajk ,o CIqø Ôù w÷kla idod .ekSfï l%Shdj,sfha § wod<
fkd jk mshjr jkafka
1' msßisÿ wkaùlaI lodjla u; ;enq wdiq; c,h ìxÿjla u; wdl%uK lgqjlska CIqø Ôù

idïm,fhka iaj,amhla ;eîu'
2' tu idïm,h ;=kS mg,hla ,efnk wdldrhg wdl%uK lgqjla u.ska lodj u;

úiqre ùu'
3' lodj u; w÷k jdhq f.da,fha úh<Su'
4' w÷k ;dm ;sr lsÍu'
5' j¾K .kajd f;; ud;a;= lr jeiqï fm;a;lska jeiSu'
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jHqy.; rpkd m%Yak

1' A.
i. CIqø ðùka f,i ye¢kafjkafka ljfrla o@
ii. iïmQ¾Kfhka u CIqøÔùka muKla wh;a jk wêrdcOdks fudkjd o@
iii. CaIqø Ôúkaf.a m%udKh ±laùu i|yd ñkqï ,nd .kakd tall fudkjd o@
iv. CaIQø ðùka i¾j jHdma;shla fmkaùu i|yd n,mdk lreKq fudkjd o@

B.
CIqø Ôùka wOHhkh lsÍu i|yd frdamK udOHh idod .kq ,nhs'

i. laIqø Ôú wOHhkh i|yd frdamK udOH idod .ekSug fya;=j l=ula o@
ii. frdamK udOH idod .eksfï § my; øjHhka fhdod .kafka wehs@

(i). w¾;dm,a fyda uia ;ïnd fmrd .;a ødjKh
(ii). .a¨fldaia fyda fmmafgdak
(iii). ta.d¾

iii. CIqø Ôùka j.d lsßu i|yd nyq, j idokq ,nk frdamK udOH j¾. 2 olajd" tu tla
tla udOHj, j.d flfrk CIqøÔù o¾Yh i|yka lrkak'

frdamK udOHh  nyq, j j.d flfrk CIqø Ôù o¾Yh
 1' '''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
 2' ''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

C.
i. ;dm ia:dhs frdamK udOHhla ðjdKqyrKh i|yd fhdod .kakd l%ufõoh l=ula o@
ii. ùÿre WmlrK ÔjdKqyrKh i|yd fhdod .kakd l%ufõoh l=ula o@
iii. wdl%uK lgq ÔjdkqyrKh lrkafka flfia o@
iv. frdamK udOHhl jeù we;s nelaàßhd ksheÈhlska iaj,amhla ixhqla; wkaùlaIhlska

ksÍlaIKh lsÍu i|yd lodjla iQodkï lr .ekSfï § Tn wkq.ukh lrk l%ufõofha
uQ,sl mshjr i|yka lrkak'

D.  CIqø Ôùka wd¾Ól jeo.;alulska hqla; úúO øjHhka ksmo ùug Ndú; lrhs'
i. my; tla tla l%shdj,shg fhdod .kq ,nk CIqø Ôù o¾Yhla kï lrkak'

î& rd ksIamdokh
îi& fhda.Ü ksmo ùu'
îii& úkdlsß ksmo ùu'
îv&weuhsfkda wï, ksmo ùu'
^v& BCG tkak;

ii. mdxY= CIqøÔùkaf.a l%shdldrlï mßir iu;=,s;;dj mj;ajd .ekSu i|yd odhl ù
we;af;a flfia o@

2' i. CIqø Ôùka hkq ljqreka o@
ii. m%d.a kHIaál yd iqkHIaál f,i Ôùka fnod ±laùug fya;= jQ m%Odk ks¾Kdhlh

l=ula o@
iii. Ôj úoHd.drj, Ndú; lrk idudkH wkaùlaIh ixhqla; wdf,dal wkaùlaIh f,i

y÷kajkafka uka o@
iv. wkaùlaIhl úYd,k n,h r|d mj;skafka Ndú; lrk Yla;s m%fNaofha l=uk .;s

,laIKh u; o@
v' a). ta wkqj idudkH úoHd.drj, Ndú; lrk wdf,dal wkaùlaIfha Wmßu úYd,k

n,h lSh o@
b). hï jia;=jla ksÍlaIKfhka ,nd .;a m%;ìïnhl úYd,kh « 10 « 40 « 5 f,i

i|yka j we;' ñka woyia jkafka l=ula o@
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3'

by; ±lafjkafka wmc,h msßhï lsÍfï ie,iqul mshjr ±lafjk igykls' th fyd¢ka
wOHhkh lr my; i|yka m%Yakj,g ms<s;=re imhkak'
i.' wmc,h hkqfjka y÷kajkafka fudkjd o@
ii. wmc,h msßmyÿ lsÍula wjYH jkafka wehs@
iii. P yd Q f,i kï lr we;s l%u y÷kajkak'
iv. tajd w;ßka nyq, j Ndú; jk l%uh l=ula o@
v. tu l%ufha È isÿ jkafka l=uk ffcùh l%shdj,shla o@
vi.' a. B hkq l=ula o@

b. X jdhqj y÷kajd tys m%fhdack 2 la ,shkak'
c.  Y f,i olajd we;s wjfYaIfha jeo.;alu l=ula o@

vii. úI îc kdYkh i|yd Ndú; lrk ridhksl øjH l=ula o@

4' i. Ôj jdhqj hkq l=ula o@
ii' Ôj jdhq ksmoùfuka bgq lr .ekSug n,dfmdfrd;a;= jk wruqKq 2 la ,shkak'
iii. m%;sÔjlhla hkq l=ula o@
iv' a). uq,ska u fidhd .kakd ,o m%;sÔjlh l=ula o@

b). by; m%;sÔjlh fidhd .ekSu isÿ l< CIqø Ôù úoHd{hd ljqreka o@

m%d:ñl wjidÈ;
gexlsh

wmc,h

úYd, mdfjk
wmc,h

jdhqj x

y wjfYaIh

Q l%uhP l%uh

hdka;%sl j
jdhqj
iemhSu

úI îc
kdYlh

msßisÿ l<
c,h B yd C
fY%aKs

lDIsld¾ñl
lghq;=

msßisÿ l< c,h A fY%aKsh

fmÍu

mdkSh c,h

.Dyia:
Ndú;h

lDIsld¾ñl
lghq;=

B
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v. a). tkak;la ksIamdokhg CIqø Ôùka Ndú;dj yd wod< úoHd{hd ljq o@
b). tkak;aj, ridhksl ixhq;sh l=ula o@

5' i. DNA wKqjl m%Odk jHqy ,laIK 2 la ,shkak'
ii. Ôùkaf.a m%fõKsl øjHh f,i DNA i;= m%Odk;u ,laIKhla ,shkak'
iii.  kHIaál wï, nyq wjhjlj, ;ekqï tall jkafka fudkjd o@
iv. a). cdk bxðfkare úoHdj hkq l=ula o@

b). ta i|yd Ndú; lrk ma,diaóv hkq fudkjd o@
v. m%;sixfhdað; ma,diañvhla hkq l=ula o@
vi. cdk bxðfkare úoHdfõ È my; i|yka tkaihsuj, odhl;ajh ,shkak'
    a' DNA fmd,suf¾ia
    b. tkafvdkshqla,sfhaia
    c. ,hsf.aia ^,sf.aia&
vii fc,a úoHq;a.ukh f,i ye¢kafjkafka l=ula o@
viii' cdk úlrKh lrk ,o Ôùka Ndú;h ksid ffcj f.da,h ;=< mek ke.sh yels

;¾ckd;aul ;;a;aj 2 la ,shkak'

6' i a). jdhq f.da,fha wvx.= khsg%cka m%;sY;hla f,i olajkak'
b).khsg%cka pl%hg iïnkaO jk laIqø Ôù ldKavhla kï lrkak'

ii' khsg%cka ;sr lsÍu hkq l=ula o@
iii a). mfia fjfik khsg%cka ;srldÍ iajdhq laIqø Ôúhl= kï lrkak'

b). Ydl iu. iyÔú iïnkaOhla we;s khsg%cka ;srldrl nelaáßhdjla kï lrkak'
iv' a). khsá%yrKh hkq l=ula o@

b). khsá%yrKfha jeo.;alu l=ula o@
v' Ôù foay ;=< wvx.= N iys; ixfhda. 5 la my; oS we;' tajdfha lD;Hhka ,shkak'

a). ysfud.af,dìka
b). bñhqfkd.af,dìhq,ska
c). welaáka
d). bkaishq,ska
e). f;%dïìka

vi' my; oelafjkafka jhska ksIamdok l%shdj,sh oelafjk .e,Sï igykls'

ños wUrd hqI
idod .ekSu


ños hqI meiapÍlrKh


ødjKhg úfYaI hSiaÜ

 udos,s tl;= lsÍu


meiQ ødjKh
fmrd .ekSu


moï lsÍu

i.' jhska ksIamdokh i|yd wdï,sl nj wêl ños jeks m,;=rej,ska ,nd.;a iSks ødjK
Ndú; lsÍfï jeo.;alu l=ula o@

ii. Y l%shdj,sfha we;s ffcùh jeo.;alu úia;r lrkak'
iii. Z l%shdj,sfha § Ndú; jk laIqø Ôù úfYaIfhys ku ,shkak'
iv. P l%shdj,sh ;=< we;=<;a jd‚cuh jákdlï fudkjd o@

X

Y

W

P

Z



12

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&
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v' jhska ksIamdokhg ños yereKq úg Ndú; l< yels fjk;a øjHhla ,shkak'

7' A.
i. yevh wkqj nelaàßhd j¾. flfrk wdldr fudkjd o@
ii. m%d.a kHIaál ixúOdkhla fmkajk m%Odk CIqø Ôù ldKAv fudkjd o@
iii. iqkHIaál ixúOdkhla fmkajk laIqø Ôú ldKav fudkjd o@
iv. by; (ii) yd (iii) ldKAvj,g wh;a CIqø Ôùkaf.a olakg ,efnk m%Odk jHqyuh

fjkialï ;=kla i|yka lrkak'
v. ffjria by; ii yd iii ldKavj,g wh;a CIqø Ôúkaf.ka fjkia jk lreKq folla

,shkak'
B
i. my; ldKavj,g wh;a CIqø Ôùfhla kï lrkak'

a. m%Nd iajhxfmdaIS ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b. ridhk iajhxfmdaIs ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
c. ffjl,amsl ks¾jdhq ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
d. wksjd¾h ks¾jdhq ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
e. CIqø jd;ldó ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. CIqø Ôùka úúO l¾udka;j, fhdod .ekSug fya;= jQ lreKq fudkjd o@
iii. my; i|yka l¾udka;j, Ndú; flfrk CIqø Ôúhd$CIqø ðùka kï lrkak'

1' rd ksIamdokh ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' úkdlsß ksIamdokh ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3' fmksis,Ska ksIamdokh ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
4' fhda.Ü ksIamdokh ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
5' m<sfndaO kdYl ksIamdokh ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''

C. wdydr ksIamdok fCIa;%fha oS CIqø cSúhd u fhdod .kakd wjia:d iy CIqø cSúhdf.a
mßjD;a;Sh M, fhdod.kakd wjia:d olakg ,efí'

i. CIqø cSúhdu Ndú; lrk wjia:djla i|yd WodyrKhla fokak'
ii. CIqø cSúhdf.a mßjD;a;Sh M, fhdod .kakd wjia:djla i|yd WodyrKhla olajkak'
D.
i. wmc,h f,i y÷kajkafka l=ula o@
ii. msßhï fkd l< wm c,h iajdNdúl c,dYj,g tl;= ùfuka we;s úh yels wys;lr

n,mEï ;=kla ,shkak'
iii. ffcj m%;sl¾ulrKh f,i y÷kajkafka l=ula o@
iv. ffcj m%;sl¾ulrKh m%dfhda.sl f,i fhdod .kakd wjia:d folla olajkak'

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. l¾udka;Yd,d wmc,h msßhï lsÍfï msßh;l ffcj m%;sl¾ulrKh fhdod .efkk
wjia:d i|yka lrkak'

E.
i. m%;sixfhdacs; DNA ;dlaIKh f,i y÷kajkafka l=ula o@
ii. m%;sixfhdacs; DNA ;dlaIKfha oS nyq<j Ndú; lrk nelaàßhd o¾Yhla kï

lrkak'
iii. fuu ;dlaIKh Ndú; lr ksmojd .kq ,nk m%fhdackj;a øjH ;=kla ,shkak'
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rpkd m%YaK

1' uyd wKq id¾:l Ôù foayhla mj;ajd .ekSug odhl ù we;s wkaou ms<sn| j rpkhla
,shkak'

2' flá igyka ,shkak'
^i&'  ldfndayhsâf¾g jHqyh yd lD;Hhka

3' ffcj ;dlaIKfha CIqø Ôù l%shdldÍ;ajh meyeÈ,s lrkak'

4' wdydr ksIamdokfha § CIqø Ôùkaf.a Ndú;h ms<sn| rpkhla ,shkak'

5' a. o¾YSh nelaàßhd ffi,hl jHqyh fláfhka úia;r lrkak'
b. Tn i|yka l< jHqyj, m%Odk ,laIK i|yka lrkak'

6' flá igyka ,shkak'
a' m%;sÔjl
b' ffjrij, rEmuh wdldr'

7' a. laIqø Ôùka l¾udka; i|yd fhdod .ekSug fya;= jk úfYaI .;s ,laIK
fudkjd o@
b. wdydr ksIamdokh i|yd laIqø Ôùka fhdod .ekSu WodyrK iys; j úia;r lrkak'

8' a. ÔjdkqyrKh hkq l=ula o@
b. ÔjdkqyrK l%u WodyrK iys; j úia;r lrkak'
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tallh 01 -  Ôj úoHdj
nyqjrK - ^ms<s;=re&

1-3 11-5 21-3 31-5 41-2 51-4 61-2
2-1 12-5 22-4 32-2 42-4 52-2 62-2
3-5 13-3 23-3 33-4 43-3 53-4 63-5
4-4 14-1 24-1 34-5 44-1 54-2 64-3
5-2 15-2 25-2 35-4 45-4 55-1 65-5
6-1 16-5 26-4 36-1 46-5 56-4
7-5 17-3 27-5 37-3 47-5 57-3
8-1 18-2 28-4 38-4 48-5 58-3
9-2 19-1 29-4 39-1 49-4 59-2
10-1 20-5 30-1 40-1 50-4 60-4

jHqy.; rpkd  - ^ms<s;=re&
1' A.

i. mshù weig fkd fmfkk cSùka $ wkaùlaISh cSùka
ii. nelaàßhd wêrdcOdksh" wdlshd wêrdcOdksh
iii. uhsfl%da ógr" kefkda ógr
iv. ² m%udKfhka b;d l=vd ùu'

² YS>% j¾Ok iy m%ckk yelshdj
² mq¿,a rEmSh yd ldhsl úúO;ajh
² fmdaIK úúO;ajh
² uyd cSùka iu. wka;¾ iïnkaO;d we;s lr .ekSfuka Tjqka iu. iudka;r j

mßKduh ùfï yelshdj'
² úúO Yajik l%u fmkaùu'

B.
i. frdamK udOHhl CIqø cSùkaf.a >kdjdi jefvk neúka wOHhk lghq;= i|yd tu

>kdjdifhka CIqø cSùka ,nd.; yels ùu'
ii.

(i). ldnksl fmdaIl iemhSug $ mßjD;a;Sh l%shd i|yd wjYH Yla;sh imhd .ekSug'
TlaislrKhg ,lalrk msIagh fyda fm%daàkuh ldnksl fmdaIl imhd .ekSug'

(ii). CIqøcSúhd frdamK udOHhg wkqj¾;kh ù ldnksl fmdaIl ì| oeóug wjYH
tkaihsu fm%arKh lr.kakd f;la Yla;sh ,nd .ekSug myiqfjka ìo oeñh yels
ldnksl fmdaIlhla f,i'

(iii). udOHh >k njg m;a lr .ekSug
iii.  1' w¾;dm,a fvlaiafg%daia ta.d¾ - os,Sr

 2' fmdaIH ta.d¾ - nelaàßhd
C.
i. mSvk Wÿk fhdod .ekSu

j¾. w`.,lg rd' 15 mSvkh Ndú; lsÍu'
121 oC WIaK;ajhg .ekSu'
úkdä 15 la ;eîu

ii. úÿ<s Wÿk Ndú; lsÍu'
160 oC WIaK;ajh mj;ajd .ekSu'
meh 1 - 2 ;eîu'

iii. nkaika oe,a, Ndú; lsÍu'
rla; ;ma; jk f;la r;a lsÍu

iv. ² msßisÿ lr.;a ùÿre lodjla ,nd .ekSu
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² >kdjdifhka iaj,amhla f.k lodj u; ;nd wÿkla idod .ekSu'
² jd;fha úh<Su'
² lodj nkaika oe,a,la u;ska lsysmjrla f.k hñka w`ÿk ;dm ;sr lsÍu'
² fu;s,Ska í¨ j¾Klfhka j¾K .ekaùu'
² ;;amr 30 l muK ld,hla ;sîu'
² wêj¾Kh bj;a lsÍu i|yd w÷k iys; lodj c,fhka fiaoSu'

D.
i. î& Saccharomyces / Yeast

îi& Lactobacillus / Streptococcus
îii&Acetobacter / Gluconobacter
îv&Corynobacterium glutamicum/Acetobacter aerogens
^v& Mycobacterium tuberculosis

ii. ² ldnksl øjH úfhdackhg odhl fjhs'
² u< foay fldgia mßirfhka bj;a lr ouhs'
² fmdaIl m%;spl%SlrKh isÿ lrhs'
² N+ mdßißl pl% mj;ajd .kshs $C, N, P pl% mj;ajd .kshs'
² khsà%lrKh yd khsà%yrKhg odhl fjhs'

2' i. ;ks j .;a úg mshú weig fkd fmfkk Ôúka
ii. m%d.a kHIaálhkag ixúOdkh jQ $ mg,hlska jg jQ kHIaáhla fkdue;s ùu $ mg,Ssh

bkaøshsld fkdue;s ùu yd iqkHIaálhkag mg,Sh bkaøhSld ;sîu'
iii. ixhqla; - ldp moaO;s lSmhlska hqla; ùu $ Wmfk;" wjfk; yd lkafvkai¾

ldph f,i'
wdf,dal - Yla;s m%fNaoh f,i wdf,dalh Ndú; lrk

iv. ;rx. wdhduh u;
v' a). « 1000

b). « 10 - Wmfk;a ldpfha úYd,kh'
« 40 - wjfk;a ldpfha úYd,kh'
« 5 -  weia uÜgñka lrk ,o úYd,kh'

3' i. ñksid úiska l=uk wdldrfhka fyda Ndú;h ksid uqod yefrk wmú;% c,hhs'
ii. jeä jk ck.ykhg wjYH lghq;= i|yd ñys;,fha we;s iajdNdúl c, msßmyÿ

hdka;%Kj, Odß;dj m%udKj;a fkd jk ksid h' $ wm c,h iajNdúl c,dYj,g
neyer lsÍu ksid úúO mdßißl .eg¨ u;= jk ksidh h'

iii. P- il%sh l< fndr l%uh
Q- ldkaÿ fmryka l%uh

iv. il%Sh l< frdka fndr l%uh
v. wmc,h hdka;%sl j jd;kh ksid tys iajdhq CIqø Ôú j¾Okh fõ.j;a ù tys we;s

ftkaøSh øjH Ô¾Kh ld¾hlaIu lrhs'
vi' a.ks¾jdhq frdkafndr Ô¾Kl l=àrh'

x jdhqj cSj jdhqjhs' tys CH
4
, N

2
, CO

2
 yd H

2
S wvx.= h'  50]-80] we;af;a CH

4
  h'

b. 1' bkaOkhla f,i
2' wdf,dalh ckkhg

c.  ldnksl fmdfydrla f,i Ndú; lrhs'
vii. laf,daÍka jdhqj

4' i' ftkaøsh øjH ks¾jdhq CIqø Ôù l%shdldß;ajh u.ska ì| fy,Su ksid ksmofjk 50-80]
óf;ka wvx.=" N

2
, CO

2
, H

2
S jeks jdhq j¾. iq¿ f,i wvx.= jdhq ñY%Khls'

ii. 1' n,Yla;s w¾nqohg ms<shula ùu'
2' ldnksl wmøjH l<ukdlrKh jvd M,odhs lr .ekSu'

iii. CIqø Ôù ldKavhl l%shdldß;ajh u¾okh lsÍu i|yd fjk;a CIqø Ôù ldKavhl
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mßjD;a;Sh l%shdj,sfha m%;sM,hla f,i ksmojk ridhksl øjHhla fjhs'
iv. a). fmksis,ska'

b). wef,laiekav¾ *af,ñka
v' a). tâjâ fck¾

b). fm%daàka yd .a,hsfldfm%daàka
5' i. ² fmd,s kshqla,sfhdaghsv odu follska iE§ we;'

² oaú;aj fy,slaiShls'
² m%;siudka;rh'

ii. ² khsg%cksh NIau wkqms<sfj,la f,i m%fõksl ,laIK .nvd lr ;nd .ekSu'
² m%;sj,s;h u.ska i¾jiu wKqjla y÷kd.; yels ùu'
² fmdÿ" ir," NIau ia:dhs wKqjla ùu'

iii. kshqla,sfhdaghsv
iv. a). Ôùkaf.a f.fkdauh fjkia lsÍu yd iïnkaO l%ufõoh we;=,;a úoHdj

cdk bxðfkare úoHdj'
b). nelaáßhdjka ;=< we;s m%Odk pl%sh DNA wKqjg wu;r j we;s cdk iq¿ ixLHdjla

wka;¾.; l=vd pl%Sh DNA wKqh'
v. hï nelaàßhd ma,diañvhlg tu úfYaIhg wh;a ke;s DNA fldgila we;=¿
l< miq tu ma,diaóvh m%;sixfhdað; ma,diañvh kï fõ'

vi. a.DNA m%;ssj,s;fha È äTlaisrhsfnd kshqla,sfhdaghsv nyq wjhúlrKhg'
vi.  b. wo< ia:dkj,ska cdk fjka lr .ekSu i|yd DNA wkqj lemSu'
vi. c.wod< ia:dkj,g .e<fmk DNA fldgia m%Odk DNA wkqjlg iïnkaO lsÍu'
vii. we.frdaia kï øjHhlska idok ,o fc,hl hï ia:dkhl /| jq wkqqLKav iys;

udOHhlg wêl úNj wka;rhla iemhSfuka tjd È. wkqj fc,h Èf.a p,khg
i,id wkqLKav fjka lsÍu'

viii.² T!Iëh ^j¾;udk& m%;sldrj,ska md,kh l, fkdyels jHdêckl CIqøÔùka
we;s ùfuka ñksia yd i;aj m%cdj ;¾ckhg ,la ùu'

² wdid;añl;d we;s lrk CIqø Ôùka we;s ùu'
² Ydl frda. we;s lrk jHdê cklhska we;s ùfuka iajdNdúl mßirh yd

lDIsl¾udka;h ;¾ckhg ,la ùu'
² ffcj f.da,fha iajdNdúl pl% úlD;s l< yels Ôùka we;s ùfuka iajdNdúl

mßir moaO;sh ;¾ckhg ,la ùu'

6' i a).  78]
b). nelaàßhd $ ihfkdanelaàßhd'

ii' jdhq f.da,Sh khsg%cka"  + -
4 3NH  / NO  njg m;a lsÍu'

iii' a). Azotobacter
b). Rhizobium / Anabaena

iv a). khsfÜ%g jdhqf.da,Sh khsg%cka njg m;a ùu ^TlaisyrKh&
b). jdhq f.da,fha yd mfia yd c,dYj, khsg%cka ;=,H;dj mj;ajd .ekSu'

v' a). ysfud.af,dìka  reêrfha O
2
 yd CO

2
 mßjykh

b). bñhqfkd.af,dìhq,ska m%;sfoay njg m;aùu'
c). welaáka - fmaYS ixfldapkh
d). bkaishq,ska - reêrfha .a¨fldaia  .a,hsfldcka njg m;a lsÍu'
e). f;%dïìka - reêr leá .eiSu W;afm%arKh lsÍu'

vi i. tu ødjKh nelaáßhd j¾Okhg ys;lr fkd jk w;r hSiaÜ j¾Okhg
ys;lr ùu'

ii' ñY%Kfhka iajdNdúl laIqø Ôù .ykh bj;a lsÍu'
iii. Saccharomyces cerevisiae
iv. rih" j¾Kh ÈhqKq lsÍu'
v. fjk;a m,;=re" ;eô,s
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wdfõ‚l iqj| jeä ÈhqKq fjhs'
7' A.
i. f.da,dldr nelaàßhdjla fyj;a fldl=i

oKavdldr nelaàßhdjla fyj;a neis,i
i¾ms,dldr nelaàrshdjla fyj;a iamsß,a¨u

ii. nelaàßhd
ihfkdnelaàßhd

iii. os,Sr
fm%dfgdfidjd
iuyr we,a.S

iv. 1' m%d.a kHIAál CIqø cSúkaf.a mg,j,ska jg jQ ixúOdkh jq kHIaáhla ke;s w;r
iqkHIaál cSùkaf.a mg,j,ska jg jQ ixúOdkh jq kHIaáhla we;'

2' m%d.a kHIaálhkag uhsgfldkaä%hu" yß;,j" ,hsifidau jeks mg, bkaøshsld
ke;' iqkHIaálhkag we;'

3' m%d.a kHIaálhkag mg,j,ska jg jQ ßla;hla ke;' iqkHIaÀlhkag we;'
4' m%d.a kHIaál p, tallj, 9 ¬ 2 jHqy ixúOdkh ke;' iqkHIaÀlhkag we;'
5' m%d.a kHIaál ffi,j, 70s rhsnfidau we;s w;r iqkHIaálhkag 80s rhsnfidau we;'
6' m%d.akHIaálhkag ffi, iels,a, ke;' iqkHIaálhkag ffi, iels,a, we;'

v. ffi,Sh ixúOdkhla fkd fmkaùu'
ffi, ma,diauh $ ffi, ma,diau mg, fkdue;s ùu'
lsisÿ bkaøhsldjla $ rhsnfidau fkd ;sîu'
bf,lafg%dak wkaùlaISh ùu'
DNA fyda RNA muKla ;sîu

B
i. a. Green sulphur bacteria / fld< i,a*¾ nelaàßhd

Purple sulphur bacteria / oï i,a*¾ nelaàßhd
Cyanobacteria / ihfkdanelaàßhd / Anabaena / Nostoc

b. Nitrosomonas
Nitrobacter

c. Saccharomyces / hSiaÜ
d. Clostridium
e. Lactobacillus

ii. ² ,dN wuqøjH u; l%shd lsÍu
² fi!uH ;;a;aj hgf;a ̂ ldur WIaK;ajh yd mSvkh ;=<& m%;sl%shd isÿ l< yels ùu'
² mßj¾;k fõ.j;a ùu'

iii. (i) Saccharomyces
(ii) Acetobacter / Gluconobacter
(iii)Penicillium notatum
(iv) Lactobacillus / Streptococcus
(v) Bacillus thuringiensis

C. (i) Agaricus - wdydr f,i
(ii) Saccharomyces -mdka ksIamdokfha oS msá msmSug meiSfï l%shdj,sh i|yd fhdod

   .kshs'
Lactobacillus -fhda.Ü ksIamdokfha oS" lsß ñoùug fhdod .kS'
Acetobacter / Gluconobacter -úkdlsß ksIamdokhg fhdod .kS'

D.
i. wmc,h hkq ksfjiaj, yd l¾udka;Yd,d j, Ndú;fhka miq bj; ,k c,h fõ'
ii. ² frda.ldrl CIqø cSúka jHdma; ùu'

² c,fha Tlaiscka b,a¨u ^BOD& by< hEu' c,h ;=< ks¾jdhq ;;a;aj we;s ùu'
² ks¾jdhq úfhdackh ksid wm%ikak .|la iys; jdhqka msg ùu $ H

2
S
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iii. wmc,fha we;s ldnksl øjHh u; CIqø cSùka l%shd lrùug i,iajd" CIqø cSù W;afm%arl
l%shdj u.ska" Tjqkaf.a iajdNdúl úfhdack l%shdj,sh isÿ ùug i,iajd" mßir ¥Il
bj;alr" ydkslr nj wvq lr .ekSfï l%shdj,shhs'

iv. fldïfmdaiaÜ ksmoùu'
id.rh ;=< f;,a bysreï bj;a lsÍug'
f,day wmøjH bj;alsÍfï oS

v. oaú;Shsl msßhï wjia:dj ;=<
il%Sh l< fndr l%uh ;=<
ldkaÿ fmryka l%ufha oS

E.
i. úfYaI follg wh;a DNA fldgia f;dard f.k" tkaihsu u.ska lmd fjka lr"

,hsf.aia tkaihsu  u.ska noaO ùug i,iajd fmdÿ DNA wKqjla idod .ekSu'
ii. E. coli
iii. ^udkj& bkaishq,Ska ksmojd .ekSu'

^ñksia& j¾Ol fyda¾fudak ksmoùu'
fymghsáia B tkak;'

rpkd - ^ms<s;=re&
1'

² tl u ;ekqï tall j¾.hla kej; kej; tl;= ùfuka uyd wKq iEfoa'
² by< wKql Ndrhla we; ^104-1010& w;r wKql Ndrhla we;'
² ffcj nyq wjhjl fõ'
² fmd,sielrhsv
² fm%daàka
² kshqla,sla wï, uyd wKq fõ'
² fi,shqf,daia
² iQkHIaál Ydl ffi,j, ì;a;s jHqy ix>gl fõ'
² msIagh
² bkshq,ska
² m%Odk Ydl ixÑ; wdydr fõ'
² w;sf¾l iajik Wmia:r fõ'
² .a,hsfldcka" m%Odk i;a;aj ixÑ; wdydr fõ' w;sf¾l Yaajik Wmia:r fõ'
² lhsàka
² ì;a;s jHqy ix>gl fõ'
² wdf;%dfmdvdjkaf.a nysIa iels,s ix>gl fõ'
² msIagh yd fi,shqf,daia" .a¨fldaia nyq wjhjl fõ'
² bkshq,Ska  *%lafgdaia nyq wjhjl fõ'
² welaàka $ fld,ecka $ ysiafgdaka
² jHqy ix>gl fõ'
² we,aìhqñka $ flahsiska $ we,shqfrdka
² ixÑ; fõ'
² weuhsf,aia $ ,hsfmaia $ fmlaáfkaia
² tkaihsu $ W;afm%arl f,i l%shd lrhs'
² m%;sl%shdj, il%Shk Yla;sh wvq lr fi!uH ;;a;aj hgf;a foay m%;sl%shd isÿ lrkq ,nhs'
² .a¨lf.dka $ bkaishq,ska
² ldhsl fyda jHqyuh fjkialï isÿ lrhs'
² ysfud.af,dîka $ ufhda.af,dîka
² mßjyk f,i l%shd lrhs'
² bñhqfkd.af,dìhq,Ska
² m%;sfoay $ wdrlaIl lD;Hhla bgq lrhs'
² weuhsfkda wï, fm%daàkaj, ;ekqï tall f,i l%shd lrhs'
² fmmaghsv nkaOk we;'
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² DNA äTlaisrhsfnda kshqla,sfhdghsvj, nyq wjhjl fjhs'
² m%fõks øjH .nvd lrhs'
² m%fõks øjH B<`. mrïmrdjg iïfm%aIKh lrhs'
² fm%daàka ixYaf,aIKhg NIau msgm; imhhs'
² RNA
² rhsfndakshqla,sfhdghsvj, nyq wjhjl fõ'
² fm%daàka ixYaf,aIKhg odhl fjhs'
² ffjriaj, m%fõKsl f;dr;=re .nvd lrhs'

´kEu 38 « 4 } 152
2'  flá igyka

² ldfndayhsâf¾gj, CHO wka;¾.; fjhs'
² H:O wkqmd;h 2:1 ls'
² C

x
(H

2
O)

y
 fmdÿ iQ;%fhka oelaúh yel'

² fudfkdielrhsv
² vhsielrhsv
² fmd,sielrhsv f,i j¾. 3 ls'
² fudfkdielrhsvj, iSks wKq 1 ls'
² vhsielrhsvj, iSks wKq 2 ls' ^tla .a,hsfldisäla nkaOkhla we;&
² fmd,sierhsv iSks wkq lsysmhls' ^ .a,hsfldisäla nkaOk rdYshla we;&
² fuu nkaOk ^1-4& fyda ^1-6& nkaOk úh yel'
² fmd,sielrhsv uyd wKq h $ ffcj nyq wjhj h'
² rhsfndaia kshqla,sla wï, $ jHqy ix>gl fõ'
² ßìhqf,daia ìiafmdiaf*aÜ CO

2
 m%;s.%dylfhls' ^m%NdixYaf,aIKfha §&

² fi,shqf,daia $ fmlaàka ^iqkHIaál& Ydl ffi, ì;a;s jHqy ix>gl fõ'
² msIaGh $ bkshq,Ska Ydl ixÑ; wdydr fõ'
² .a,hsfldacka i;aj ixÑ; wdydr fõ'
² lhsàka ffi, ì;a;s jHqy ix>gl $ nysIa iels,s ix>gl fõ'
² msIaGh $ .a,hsfldackaa w;sf¾l Yajik Wmia:r f,i l%shd lrhs'

17 « 3 } 51
3'

² Ôùka yd Ôú l%shdj,s ñksidf.a wjYH;d imqrd .ekSu i|yd fhdod .ekSu ffcj
;dlaIKhhs'

² w;S;fha isg u mej; tk l%shdj,shls'
² wdydr
² T!IO
² we`ÿï
² n,Yla;sh jeks foa ksmojd .ekSug ffcj ;dlaIKh fhdod .kS'
² m%fõ‚ úoHd;aul fidhd .ekSï'
² DNA wKqfõ jHqyh fidhd .ekSï fuu ;dlaIKh ÈhqKq ùug fya;= úh'
² fï i|yd jeämqr u fhdod .kafka E.coli nelaàßhdjhs'
² fuu ;dlaIKfha § cdk y÷kd .ekSu
² fjka lr .ekSu'
² .=Kkh lsÍu'
² tla ðúfhl=f.a isg ;j;a Ôúfhl=g cdk mßjykh lsÍu isÿ l< yel'
² ^udkj& bkaishq,Ska ksmoùu'
² ^udkj& j¾Ol fydafudak ksmojhs'
² fymghsáia B tkak;a ksmojhs'
² ^ySfud*S,shd frda.Skag fokq ,nk& reêr leá .eiSfï idOl ksmojhs'
² weuhsf,aia $ fm%daáfhaia
² ,hsfmaia $ fmlaáfkaia ^tkaihsu eg.2 fokak&
² jeks tkaihsu ksmojhs'
² reêrfha ffjria md,kh lrkq ,nk bkagf*frdaka ksmojhs'
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² cdk ;dlaIKh j¾;udkfha Wiia Ydl yd i;a;aj úfYaIj,g
² cdk we;=¿ lsÍfï l%ufõohla f,i o ÈhqKq lr we;'
² Ydlj,g msgia;r cdk we;=¿ lsÍug cdk jdylhd f,i
² Agrobacterium tumefaciens fhdod.kS'
² m%fõ‚lj úlrKh lrk ,o Ydl  i;=ka yd CIqø Ôùka ,nd .ekSug o fuu ;dlaIKh

Ndú;d lrhs'
² fidahd yd lefkda,d Ydlj,g BT cdkh we;=¿ lsÍu
² ù" ÿïfld< jeks Ydlj, j,a kdYlj,g m%;sfrdaë m%fNao ksmojd .ekSug
² úgñka A j,ska fmdfydi;a rka iy,a ksmo ùug
² Erwinia uredovora nelaàßhd fhdod .ekSu ffcj ;dlaIKfha § isÿ flf¾'
² fuu ;dlaIKfha jdis fuka u wjdis o y÷kd f.k we;'

30 « 5 } 150
4'

² fuh w;S;fha isg u l%shd;aul jQ l%uhls $ ls'mQ' 6000 ;rï wE; ld,fha §
neìf,dakshdkqjka yd iqudßhdkqjka uoHidr ksmo ùug CIqø Ôùka fhdod f.k we;'

² nyq, j fhdod .kq ,nkafka"
² È,Sr
² nelaàßhdhs'
² CIqø Ôùka ,dN wuqøjH u; $ ,dN fyda bj; ,k ldnksl Wmia;r u; l%shd lsÍu'
² ^WIaK;ajh $ mSvkh jeks by< ;;a;aj wkjYH h& fi!uH ;;a;aj ;=< mßj¾;k isÿ

lsÍu' mßj¾;kh fõ.j;a ùu'
² w;=reM, mßir ÿIl øjH fkd ùu'
² ;dlaIKh úYd, jYfhka wjYH fkd ùu fuu fCIa;%fha CIqø Ôù odhl;ajh jeä

ùug fya;= ù we;'
² eg: ,hsiSka ksmo ùu'
² Corynobacterium glutamicum fhdod .kS'
² wdydr m%;smQrlhla fjhs'
² .a¨geóka
² wdydr rildrl f,i fhdod .; yels weuhsfkda wï, fjhs'
² Agaricus
² tl t,af,a u wdydr f,i Ndú; lrhs'
² ìh¾ ksIamdokh
² iy,a $ ;sß`.= u; CIqøÔù l%shdj,shlska ,nd .kS'
² jhska ksIamdokh
² ñÈ fhdod .kS'
² Saccharocmyces / hSiaÜ fhdod isÿ lrk meiSfï l%shdj,shls'
² lsß ño ùug fhdod .kS'$ fhda.Ü ksIamdokh
² rd u; ^C

2
H

5
OH& Acetobacter / Gluconobacter l%shdj fhdod .kS'

² iajdhq ;;a;aj Ndú;d lrhs'
² hSiaÜ fm;s $ SCP iE§ug Saccharomyces fhdod .kS'
² fílß l¾udka;fha Ndú; lrhs'
² msá" iSks ñY%Khlg hSiaÜ fhdod ;nhs'
² msá msfma'
² CO

2
 ksoyia fõ'

² CO
2
 msá ñY%Kh ;=< isr ùfuka msá msfma'

² Öia ksIamdokfha oS fhdod .efka'
² wdydr l,a ;nd .ekSfï oS CIqø cSùka md,kh lrhs'
² tu ksid wdydr mßrlaIKh lsßfï l%u u.ska wdydr l,a ;nd .ekSu o lrhs'
² iuyr wjia:dj, CIqø cSúhd tl t,af,au wdydr f,i fhdod .kshs' hSiaÜ fm;s $

Agaricus
² iuyr wjia:dj, oS CIqø cSùkaf.a mßjD;a;Shj, wdydrj, oS fhdod .kS'
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² hSiaÜ fílß l¾udka;fha oS Ndú; lr msá iújr lr .ekSu'
² Lactobaccillus f.a mßjD;a;Sh l%shd ksid ,elafgdaia ,elaála wï,h njg m;a lr lsß

ño ùu'
5' a.

² m%udKfhka 0'25m - 5'00 m jQ
² wkaùlaaISh
² m%d.a kHIaál
² ì;a;sh fmmaáfvd .a,hslEkaj,ska ;ekqKqq" ±ä jHqyhls'
² ma,diau mg,hg msg;ska we;'
² ma,diau mg,h ffi, ì;a;shg we;=<;ska we;'
² fm%daàkaa" .a,hsfldfm%daàka" fmdiafmd,smsv .a,hsfld,smsvj,ska iE§ we;'
² mg,h we;=<g fkrd idok jHqy u; m%NdixYaf,aYl j¾Kl $ Yaajik tkaihsu

msysghs'
² fldaIaGh ^m%djrKh& ffi, ì;a;shg msg;ska fmd,sielrhsvuh kdkq øjHhlska

hq;= j msysghs'
² lYsldj iQ;%sldldrh'
² fm%daàka fl¢ lsysmhlska iEÈ we;'
² ms,hs ì;a;sfhka msgg fkrd we;'
² ffi, ma,diaufhka werfUk iQ;%sldldr jHQyh'
² rhsfndafidau m%udkfhka iqkHIaál rhsfndfidauj,g jvd l=vd h' ^70s&'
² l=vd Wm tall follska hqla;h'
² RNA yd fm%daàka j,ska iEÈ we;'
² kHIaál øjH ̂ ðfkdauh& oaú;aj fyf,laiSh DNA oduhla j,hdldr f,i ieliS

j¾Kfoayh iEfoa'
² th ;ks tallhls'
² j,hdldr oaúmg l=vd DNA wKq ma,diañv f,i msysghs'
² ixÑ; øjH - .a,hsfldcka" fjd,shqáka
² ffi, ma,diauh
² 80] c,h" fm%daàka" tkaihsu" ldfndayhsfâ%g" ,smsv yd wldnksl wx.j,ska iE§

we;s w¾O >k øjhls'
b. ² ì;a;sh wdrlaIdj

² yevh mj;ajd .ekSu'
² ma,diau mg,h
² jrKSh f,i øjH we;=¿ lsÍu yd msg lr .ekSu'
² m%NdixYaf,aIl j¾Kl
² m%NdixYaf,aIKh'
² f.fkdauh - m%fõKsl ,laIK .nvd lr ;nd .ekSu'
² rhsfndfidau- fm%daàka ixYaf,aIKh
² lYsldj - p,kh
² fldaIaaGh - wdrlaIdj

fldaIaGh
ì;a;sh

ma,diau mg,h
ffi, ma,diauh

rhsfndfidau
ma,diaóv
ms,hs

m%fõKsl øjH
lIsldj
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² ffi, ma,diauh - ffi,Sh ix>gl r|jd ;nd .ekSu
30 « 5 } 150

7' a. m%;sÔjl
² hï laIqø Ôú l%shdjla u¾okh i|yd fjk;a laIqø Ôúhl= ;u mßjD;a;Sh l%shd

u.ska ksmo jk ridhksl øjHhls'
² laIqø Ôú wdidok frda. iqj lsÍug Ndú; lrhs'
² Penicillium chrysogenum os,Srh Ndú;fhka f,dj m%:u m%;sÔjlh jk fmksis,ska

fidhd .ekq‚'
² tajd wjYH jkqfha b;d iq¿ m%udKhls'
² laIqø Ôùka i;= wêl m%ckl YS>%;djh;a flá wdhq ld,h;a ksid iSñ; ld,hla

;=< úlD;s laIqø Ôùka úYd, ixLHdjla ìys fõ'
² wjYH m%udKhg jvd m%;sÔjl Ndú;dj ksid tajdg m%;sfrdaë laIqø Ôù udos,s iEosh

yels h'
² laIqø Ôùka Y%djh lrk fuu ixfhda. fjka lr msßisÿ lr ñksid we;=¿ i;=kag

m%;sldr lsÍug Ndú; lrhs'
² ffcj ;dlaIKh u.ska fïjd ksIamdokh ld¾hlaIu lr we;'
² nelaàßhd" os,Sr" ffjria frda. u¾okh i|yd fïjd Ndú; lrhs'
² ffi, ì;a;s ixYaf,aIKh ksfYaOkh lsßu $ fm%daàka ixYaf,aIKh wvd, lsÍu

jeks l%uj,ska m%;scSjlj,g CIqø cSúhd md,kh l< yels h'

10 « 5 } 50
b.
. ffjriaj, rEmuh wdldr

² ffi,Sh ixúOdkhla ke;'
² fm%daàka yd kHIaál wï,j,ska iEoS we;'
² fm%daàka fldmqjlska jg jQ uOH l=yrhla ;=< ;ekam;a jQ kHIaál wï, wvx.=

ixlS¾K wxY=jls'
² rEmsh wdldr 3 ls'
² oKAvdldr fyj;a fy,slaidldr iuñ;shlska hq;a fm%daàk fldmqjla iys; ffjri'
² f.da,dldr iuñ;shlska hq;a fm%daàk fldmqj iys; ffjria'
² ixlS¾K iuñ;sh we;s ffjria
² fuu ;=fkysu iuyr wdldr j, fm%daàk fldmqj jgd"
² fm%daàka fyda .a,hsfldfm%daàka nkaOl iys; fmdiafmd,smsv
² mg,hla ;sìh yels h'

oKavdldr     f.da,dldr            ixls¾K
5 « 10 } 50

7' a.
² Tjqka m%udKfhka b;d l=vd ùu ksid'
² mDIaG $ mßud wkqmd;fha w.h úYd, ùu'
² mDIaGh yryd isÿ lr .kakd jQ fõ.j;a yqjudre b;d ld¾hlaIu ùu'
² YS>% j¾Okh yd m%ckkhg fuu ;;a;ajh fya;= ùu'
² ,dnodhs Wmia;r u; l%shd lr M,odhs wka;M, rdYshla ksmo ùfï yelshdj'
² fuu l%shd fi!uH ;;a;aj hgf;a isÿ ùu $ úfYaI ;;a;aj wjYH fkd ùu'

b. ² mdka iEoSu'
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² meiSfï l%shdj Wmfhda. Slr .kshs'
² iSks udOHhl wj,ïî; hSiaÜ" ;sß`.= msá" ̈ Kq yd wksl=;a rildrl øjH iu. fyd|ska

ñY% lr .kS'
² meh lsysmhla 30oC ^ldur WIaK;ajfha& meiSug ;nhs'
² hSiaÜj, l%shdj ksid meiSu u.ska CO

2
 yd t;fkda,a iEfoa'

² msá ñY%Kh ;=<ska CO
2
 jdhqj nqnq¿ oeóu ksid l=vd jd isÿre we;s lrñka msá msmSu isÿ

fõ'
² t;fkda,a mdka ms,siaiSfï oS msg ù hhs'

weuhsfkda wï, ksIamdokh
² ri ldrl" wdydrj, .=Kd;auh j¾Okh i|yd Ndú;h'
² ta i|yd uQ,sl m%Njh jkafka ldfndayhsfâ%g h'
² .a¨gñla wï, h'
² wdydr ksIAmdok lghq;=j, oS j¾Olhla f,i ^Taste enhancers& Ndú; flf¾'
² Corynebacterium glutamicum nelaàßhdj fhdod .ks'
² j,a o¾Yhg jvd úYd, m%udKhlska .a¨gñla wï,h ksIamdokh tys úlD;s m%fNao

u.ska isÿ fõ'
² fuu m%fNao jeämqr ksIamdokh lrk .a¨gñla wï,h ffi, ma,diaufhka msgg

fmdïm lrhs' ^md,khlska f;drj&
² Wmia;rh f,i iSks ksIamdokfha w;=re M,hla jk fud,Eiia ^iSks iys; Wla

frdâv& yd
² khsg%cka m%Njhla jk hQßhd fhdod .kshs'
² 32oC - 33oC WIaK;ajfha meh 48 l ld,hl oS ksu fjhs'

² ,hsiska
² Corynebacterium Glutamicum strain ATCC-1327 m%fNaoh Ndú; lrhs'
² ksIamdok l%shdj,sh .a¨gñla wï, ksIamdok l%shdj,shg iudk fjhs'
² oshqKq lr .;a laIqøÔù m%fNao u.ska yd udOHfha ixhq;sh ;j ÿrg;a jeä oshqKQ
lsÍfuka ,hsiska ksIAmdokfha wiajekak ,Sgrhg .%E 200 olajd by< kxjd we;'
² fufia ksmojd .kakd jQ weuhsfkda wï, f,i ,hsiska yd fu;sfhdakSka o we;=<;a h'
² by; j¾. fol uyd Ôùka ksmojkafka ke;'

² idudkH ksfrda.S ffi, wjYH m%udKhg jvd weuhskd wï, ksIamdokh lf<d;a -
m%;sfmdaYs hdka;%Kh u.ska ksIamdok l%shdj,sh kejf;a'

² fï i|yd fhdod .kakd jQ laIqø Ôùyq wjYH m%udKhg jvd weuhskd wï, ksmojd .ks;ss'
th úlD;s laIqø Ôú udos,sj,ska isÿ lrk l%shdjls'

´kEu 30 « 5 } 152

8'
a. ÔjdkqyrKh

² frdamK udOH" ùÿre NdKAv we;=¿ wksl=;a WmlrK laIqø Ôùka yd Tjqkaf.a
ìcdkqj,ska f;dr lr .ekSuhs'

b.
² ;dm ÔjdkqyrKh

fuys wdldr folls
1' f;;a ;dm cSjdkqyrKh
2' úh<s ;dm cSjdkqyrKh

² f;;a ;dm ÔjdkqyrKh
² idudkHfhka frdamK udOH
² tajd ms<sfh, lsßu i|yd fhdod .kakd WmlrK yd Ndck cSjdkqyrKh i|yd

fhdo .kshs'
fï hgf;a"

² 100oC kgk c,fha ;eïîu
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² mSvk Wÿkl ;eïîu'

² kgk c,fha 100 oC ;eïîu
² fuh b;d ir, u l%uhhs' ñ' 10-15 ;ïnd .efka'
² ffjri nelaàßhd os,Sr wdosfha fm%daáka úkdY ùu ksid Tjqka úkdY fõ'
² fï l%ufha oS ;dm ia:dhs nelaàßhd îcdKq" m%sfhdak jeks laIqø Ôúka úkdY

fkdù mj;s'
² mSvk Wÿk Ndú;h'

² j¾. w`.,lg rd;a;,a 15 olajd 121 oC WIaK;ajhl ñks;a;= 15 la ;eïîfuka
ish¨ u laIqø Ôù j¾Ol ffi, yd îcdKq úkdY fõ'

² frdams; udOH c,h lmq mq¨ka fmryka lvodis jeks úh<s ;dmhg Tfrd;a;=
fkd fok øjH fufia cSjdKqyrKh fõ'

² øj udOH wvx.= Ndck mq¨ka wenj,ska jid we¨ñkshï m;%j,ska wdjrKh
l< hq;= h'

² wksl=;a øjH iqÿiq Ndckj, ;ekam;a lr we¨ñkshï m;%j,ska wdjrKh lr
mSvk ;dmlh ;=< ;eìh hq;= h'

² úh<s ;dm ÔjdkqyrKh
² nkaika oe,a,g w,a,d rla; ;ma; jk;=re r;a lsÍu'

Wo( wdl%uK w~q" l;=re w~q
² úh<s jdhq Wÿk

² 160oC l meh 1-2 ld,hla fhdohs'
² Wod - ;dmhg Tfrd;a;= fok ùÿre n÷ka l;=re w~q

² fmÍu
² ;dm wia;dhs øj udOH i|yd Ndú; flf¾'

Wod - øj fmdaIH udOH
² fï i|yd isÿre úIalïNh 0'22 - 0'45 mm olajd jQ fmryka fhdohs'
² fmryk ÔjdkqyrKh lrk ,o wegjqul ;ekam;a lrhs'

² úlsrK Ndú;h
² wêYla;s bf,lafg%dak lsrK loïn
² .eud lsrKj, l%shdldß;ajhg iudk x-lsrK'

Wod ( úoHd.dr" Y,Hd.dr" wdydr ksmojk l¾udka;Yd,d i|yd
² úlsrK l%shdj ksid laIqø Ôúhdf.a kHIaál wï, úkdY fjhs'

² ridhksl øjH
² tajd u.ska laIqø Ôùkaf.a ma,diau mg,h
² fm%daàka jHqyh yd tkaihsu l%shdldß;ajhg ydks isÿ fjhs'
² Wod (  *sfkda,sl jHq;amkak
² uoHidr yhsfmdlaf,darhsÜ wï,
² ye,cka ^whãka laf,daÍka&

´kEu lreKq 38 « 4 } 152
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tallh 02 -  ffcjdKq

nyqjrK - m%Yak

1' .a,hsfldisäl nkaOk jra. folla wka;¾.; jk wKqjls"
1' fuda,afgdaia 2' msIagh
3' weuhsf,aia 4' lhsàka
5' iqlafrdaia

2' ldfndayhsâf¾gj, wka;¾.; uQ,øjH ix>gl jkafka@
1' C, H yd O h' 2' C, H, O yd N h'
3' C, H, O yd S h' 4' C, H, O, N yd S h'
5' C, H, O, N yd P h'

3' iqfl%daia wKqjla c, úÉfþokfha § ksmo jkqfhaa"
1' .aÆfldaia wKq folls'
2' tla .aÆfldaia wKqjla yd tla .e,elafgdia wKqjls'
3' tla .aÆfldaia wKqjla yd tla *arlafgdaia wKqjls'
4' *arlafgdaia wKq folls'
5' tla .aÆfldaia wKqjla yd tla rhsfndaia wKqjls'

4' ffcj nyq wjhúlhla jkafka my; ljrla o@
1' rhsfndaia 2' .a¨fldaia
3' fi,shqf,daia 4' iqlafrdaia
5' lhsàka

5' my; ±lafjk tajd w;=ßka" ljrla ffcj nyq wjhjhla fkd jkafka o@
A. fm%daàk
B. kshqlaf,hsla wï,
C. fmd,sielrhsv
D. ,smsv
E. ATP

1' A yd C h 2' A, B yd D h
3' C yd D h 4' D yd E h
5' C yd E h

6' my; i|yka tajd w;frka .a¨fldaia tallj,ska muKla iEoS fkdue;af;a l=ula o@
1' fi,shqf,daia 2' fuda,afgdaia
3' .a,hsfldacka 4' iqlafrdaia
5' msIagh

7' my; i|yka uQ,øjH ix>gl w;=ßka ish¨u fm%daàkj, ix>glhla jkqfha l=ula o@
1' fmdiamria 2' le,aishï
3' i,a*¾ 4' hlv
5' khsg%cka

8' ldfndayhsâf¾g ms<sn| j i;H j.ka;sh f;darkak'
1' ish,a, c,fha Èh fõ'
2' ish,a, uyd wKq h'
3' ish,a, Tlaisydrl h'
4' ish,af,ys u yhsv%cka yd Tlaiscka w;r wkqmd;h 2(1 ls'
5' ish,af,ys u .a,hsfldisäl nkaOk we;'

9' my; i|yka tajd w;ßka ldfndayhsâf¾ghla fkd jkafka l=ula o@
1' flráka 2' iqlafrdaia
3' lhsàka 4' fi,shqf,daia
5' bkshq,Ska
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10' my; i|yka j.ka;s w;ßka ,smsv iïnkaOfhka jerÈ jkafka l=ula o@
1' tajd ldnksl ødjlj, Èh fõ'
2' fgiafgdiafgfrdaka yd Biag%cka jeks ,sx.sl fyd¾fudak ksmo ùug fldf,iagfrda,a

jeks  ,smsv wjYH fõ'
3' fïjdfha we;s Tlaiscka m%udKh ldfndayhsâf¾gj,g jvd jeä h'
4' ,smsv wKqjl H:O wkqmd;h 2(1 ls'
5' tajd m%Odk jYfhka iE§ we;af;a C, H yd O j,sks'

11' ,smsv yd ldfndayhsâf¾g hk j¾. fol u ms<sn| j i;H jkafka l=ula o@
1' nyq wjhúl fõ'
2' c,fha Èh fõ'
3' ma,diau mg,fha jHqyd;aul ix>gl fõ'
4' 2(1 wkqmd;fhka yhsv%cka yd Tlaiscka orhs'
5' úIu cd;Sh ixfhda. fõ'

12' ixÑ; ldfndayhsâf¾ghla jkafka
1' ßìhqf,daia h'
2' fi,shqf,daia h'
3' .a,hsfldacka h'
4' fmlaàka h'
5' lhsàka h'

13' ng¾ fjkqjg wdfoaYlhla f,i fhdod .kakd ud.ßka ksIamdokfha oS isÿ lrkq ,nk
l%shdj,shla jkafka"
1' wdï,slrKh hs'
2' TlaiSlrKh hs'
3' yhsv%ckSlrKh hs'
4' iefmdkSlrKh hs'
5' fïoh bj;a lsßu hs'

14' ,smsv ms<sn| j my; ±lafjk m%ldY w;=ßka ljrla jerÈ o@
1' tajd c,fha wødjH fõ'
2' nyq wjhúl fõ'
3' úIu cd;Sh ixfhda. fõ'
4' m%Odk jYfhka C, H yd O j,ska iukaú; fõ'
5' ffi, mg,fha w;HjYH fldgia idohs'

15' tkaihsóh c, úÉfþokhl §, .a¨fldaia wKq muKla ,nd fokafka my; tajdhska
l=ula c, úÉfþokh ùfuka o@
1' iqfl%daia
2' ,elafgdaia
3' fmlaàka
4' fi,shqf,daia
5' bkshq,Ska

16' Wiia Ydlj, ixÑ; fmd,sielrhsvhla f,i ;sìh yelafla l=ula o@
1' iqfl%daia 2'  fmlaàka 3'  msIagh
4' fi,shqf,daia 5'  .a,hsfldacka

17'  mßlaIK k< ;=kla my; mßÈ ms<sfh, lrk ,È'
I. .a¨fldaia ødjKh
II. iqfl%daia ødjKh ¬ ;kql HCl
III.msIag ødjKh ¬ weuhsf,aia

úkdä 30 lg muK miq fuu k< ;=kg u fnkälaÜ ødjKh tl;= lr c, ;dmlhl
fiñka r;a l< úg .fvd,a r;= wjlafYamhla olakg ,efnkafka,

1' I ys muKs'
2' II ys muKs'
3' I yd II ys muKs'
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4' II yd III muKs
5' I, II yd III  hk ish,af,a u

18'  YsIHfhl= úoHd.drhl ixfhda. lsysmhla iïnkaO j isÿ l< mßlaIKhl § my;
ksÍlaIK ,enqKs'

mÍlaIKh ksÍlaIKh
A.   whäka mßlaIdj ks,a - oï meyhla
B. nhshqf¾Ü mÍlaIdj oï meyeh
C. iQvdka-III mÍlaIdj ;o frdai meye;s f.da,sld

ksßlaIK wkqj A, B C ødjKj, wvx.= øjHh f,i ks.ukh l< yelafla@
1' msIagh" fm%daàka yd iqlafrdaia h'
2' msIagh" ,smsv yd fm%daàka h'
3' .aÆfldaia" msIagh yd fmd,af;,a h'
4' fm%daàka" fmd,af;,a yd msIagh h'
5' msIagh" fm%daàka yd fmd,af;,a h'

19' fm%daàka ms<sn| j my; l=uk m%ldYh wi;H o@
1' tkaihsu ish,a, fm%daàk fõ'
2' fm%daàk ish,a, uyd wKq fõ'
3' ;ekqï tall weuhsfkda wï, fõ'
4' ffi, mg,j, jeo.;a ix>glhls'
5' .a,hsfldisäla nkaOk úYd, ixLHdjlska iE§ we;'

20' ffcjdKq j¾.h yd lD;Hh ms<sn| wi;H iïnkaO;dj ljrla o@
1' fld,ecka - jHqy ix>gl
2' .af,daìhq,ska - wdrlaIl
3' weuhsf,aia - fyda¾fudak
4' ysfud.af,dîka - mßjyk
5' fïoh - ;dm mrsjdrl

21' ish¨ u ,smsv mss<sn|j i;H jkafka my; i|yka m%ldYj,ska l=ula o@
1' fïo wï, wKq ;=kla yd .a,sifrda,a wKqjla tla ù iE§ mj;shs'
2' c,fha ødjH fjhs'
3' H:O wkqmd;h 2(1 ls'
4' ldur WIaK;ajfha § øj f,i mj;shs'
5' y÷kd .ekSug ir, ridhksl mÍCIK Ndú; l< fkd yels fjhs'

22' weuhsfkda wï, ms<sn| j my; i|yka l=ula wi;H o@
1' tajd fm%daàkaj, ;ekqï tall fjhs'
2' iajdNdúl weuhsfkda wï, fndfyduhla   weuhsfkda wï, fjhs'
3' fm%daàka iE§fï § tajd fmmaghsv nkaOk tllska fyda rdYshlska nef|hs'
4' tajd c,fha wødjH h'
5' tajd fmmaghsv nkaOkj,ska tlsfklg iïnkaO ùfï § c, wKqjla ne.ska bj;a

fjhs'
23' iq,n ffcjdKq y÷kd .ekSu i|yd isÿ lrk mÍlaId ms<sn| j my; i|yka l=uk

ksrSlaIK fkd .e<fma o@
1' msIag ødjKhkag ,d ÿUqre mdg whäka ødjKhla ±uq úg tys meyeh ;o ks,a - oï

j¾Khla .kshs'
2' ;srs.= msáj,g fnkälaÜ ødjKh tl;= l< úg tys meyeÈ,s ks,a meyeh

.fvd,a r;= mdg wjlafIamhla njg m;a fjhs'
3' iqvEka III ødjKh ìxÿ lsysmhla iu. ,smsv ;o r;= mdg f.da,sld idohs'
4' fm%daàka wvx.= ødjKhlg CIdßh fldm¾i,af*aÜ ødjKhla fyj;a nhshqf¾Ü

m%;sldrlh oud fyd¢ka fi,jQ úg cïnq, mdgla ,efnhs'
5' wdydr øjHhlska iaj,amhla msßisÿ úh<s iqÿ lvodishla u; fyd¢ka we;s,a¨ úg

mdrNdIl ,mhla ,efnhs kus tu wdydrfha ,smsv we;'
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24' g%hs.a,sirhsv wKq ms<sn| ksjerÈ m%ldYh l=ula o@
1' c,fha ødjH fõ'
2' c,ldó j,a. ;=kla yd c,NS;sl ysila we;'
3' O%eùh yhsfv%da ldnka odu iys; h'
4' tiagr nkaOk ;=kla we;'
5' wka;¾.; fïo wï,j, ldnka mrudKq 12-24 muK we;'

25'  my; i|yka tajd w;ßka ldfndayhsâf¾g ms<sn| idjoH m%ldYh l=ulaoehs f;darkak'
1' tajd wksjd¾h jYfhka u C, H, yd O j,ska hqla; jk w;r fjk;a uQ,

øjH ;sìh fkdyelsh'
2' fudfkd ielrhsv rdYshla .a,hsfldisäl nkaOkj,ska iïnkaO ù fmd,s ielrhsv

idohs'
3' fudfkd ielrhsv yd vhs ielrhsv c,fha ødjHh h'
4' fi,shqf,daia f¾Çh fmd,s ielrhsvhls'
5' iuyr ldfndayhsfâ%g muKla c, úÉfþokh u.ska jvd ir, wKq njg m;a l<

yels h'
26' tkaihsu ms<sn| wi;H m%ldYh f;darkak'

1' tajd ksmo fjkafka Ôú foay ;=< muKs'
2' tajd wðù moaO;s ;=< o l%shd lrhs'
3' tkaihsu u.ska ffcj ridhksl m%;sl%shdj, ilS%hk Yla;sh wvq lrhs'
4' tkaihsufha l%shdj i|yd m%Yia; WIaK;ajhla we;'
5' tajd W;afm%arl .=K fmkajk fm%daàk yd ,smsv fõ'

27' tkaihsu W;afm%aß; m%;sl%shdjl Yla;sh yd m%;sl%shd LKavdxlh w;r w¢k ,o m%ia;drhla
my; ±lafõ'

tkaihsu iys; úg il%Shk Yla;sh fmkakqï flfrkafka"
1' x u.sks' 2'  y u.sks'    3' z u.sks'        4'  w u.sks'     5'  w-y u.sks'

28' tkaihsu rys; úg uq¿ il%Shk Yla;s fjki jkafka"
1' x 2' y 3'  w 4'  z 5'  z-w

29' fm%daàka wiajdNdùlrKh hkq tys ;%sudk jHqyh fjkia ùuhs' ta i|yd fya;= jk
ldrlhla fkd jkafka @
1' u.v,  jeks úlsrKj,g Ndckh lsÍu'
2' 89oC jeks by< WIaK;ajhg ,la lsÍu
3' nerf,day j,g újD; lsÍu'
4' by< N

2
 idkaøKj,g ksrdjrKh'

5' by< pH w.hhkag Ndckh lsÍu'
30' iqfl%daia ødjKhlg fnkälaÜia ødjKh tl;= lr keg jQ úg ødjKh

1' .fvd,a r;= mdgg yef¾'
2' ks,a mdgg ;sfí'
3' ;eô,s mdg ù .fvd,a r;= mdg wjfCIamhla iEfoa'

Yla;sh

m%;sl%shd LKavdxlh

m%;sl%shl

M,
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4' fld< mdg ù miqj .fvd,a r;=mdg wjfCIamhla iEfoa'
5' j¾k úm¾hihla  fkdfõ'

31'  my; i|yka ljr øjHhhla whäka ødjKhla ±uq úg ;o ks,a mdg fõ o@
1' uqojmq lsß
2' r;a l< ì;a;r iqÿ uoh
3' msiQ ud¨
4' ;ïnd fyd|ska fmdä l< fldia weg'
5' bÿKq mefmd,a lene,a,la

32' my; i|yka m%ldY w;ßka ksjeros m%ldYh jkafka"
a. fuda,afgdaia yd fif,danfhdaia hk wKqj, .a¨fldaia wKq fol ne.ska wka;¾.;

fõ'
b. fuda,afgdaiaj, .a¨fldaia wKq  2 la we;'
c. fif,danfhdaia wKqjla .e,elafgdaia wKq follska iEoS we;'

1' a muKs 2' b muKs
3' c muKs 4' a yd b muKs
5' b yd c  muKs
my; i|yka m%ldY w;ßka"

a' .a¨fldaia wKq folla (1 4)  .a,hsfldisäl nkaOkhlska iïnkaO ùfuka iEoS

we;"

b' .a¨fldaia wKq folla (1 4)   .a,hsfldisäl nkaOkhlska iïnkaO úfuka iEoS

we;'

c' .aÆfldaia wKqjla yd .e,elafgdaia wKqjla (1 4)  .a,hsfldisäla nkaOkhlska

iïnkaO ùfuka iEoS we;'

d' .a¨fldaia wKqjla yd .e,elafgdaia wKqjla (1 4)   .a,hsfldiäla nkaOkhlska

iïnkaO ùfuka iEoS we;'

e' .a¨fldaia wKqjla yd *rlafgdaia wKqjla (1 4)   .a,hsfldisäla nkaOkhlska

iïnkaO ùfuka iEoS we;'
33' fuda,afgdaia wKqj ms<sn| i;H m%ldYh jkafka"

1' a muKs 2'  b muKs     3' c muKs     4'  d muKs 5' e muKs
34' fif,danfhdaia wKqj ms<sn| i;H m%ldYh jkafka"

1' a muKs 2'  b muKs     3' c muKs     4'  d muKs 5' e muKs
35' ,elafgdaia wKqj ms<sn| i;H m%ldYh jkafka"

1' a muKs 2'  b muKs     3' c muKs     4'  d muKs 5' e muKs
36' iqlafrdaia wKqj ms<sn| i;H m%ldYh jkafka@

1' a muKs 2'  b muKs     3' c muKs     4'  d muKs 5' e muKs
37' Ydl yd i;=ka ;=< .nvd ù we;s fmd,s ielrhsv wkqms<sfj<ska"

1' .a,hsfldacka yd fi,shqf,dia h'
2' fm%daàka yd fi,shqf,daia h'
3' .a,hsfldacka yd fm%daàka h'
4' fm%daàka yd .a,hsfldacka h
5' msIagh yd .a,hsfldacka h'

38' msIaGh ms<sn| m%ldY lsysmhla my; oela fõ'
a. msIagh" Ydlj, ;ekam;a j we;s m%Odk ldfndayhsâf¾gh hs'
b. msIagh" weuhsf,daia yd weuhsf,da fmlaáka hk nyq wjhúl follska iukaú; fõ'
c. weuhsf,daia yd weuhsf,da fmlaáka hk foj¾.h u .a¨fldaia wKq nyq

wjhùlrKfhka iEoS we;'
d. weuhsf,daia" .a¨fldaia wKq nyq wjhùlrKfhka iEoS we;'
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by; m%ldY w;ßka jvd;a ksjeros jkafka@
1' a, b, c  muKs
2' a, b, d muKs
3' b, d muKs
4' b, c, d muKs
5' a, b, c yd d hk ish,a, u
my; i|yka m%ldY weiqßka 39" 40 yd 41 hk m%Yakj,g ms<s;=re imhkak'

a. .a¨fldaia wKq rdYshla (1 4)  nkaOkj,ska ne|S ks¾udKh jQ f¾Çh nyq

wjhjlhls'

b. .a¨fldaia wKq b;d úYd, m%udKhla  (1 4)   yd (1 6)   nkaOkj,ska ne|S

ks¾udKh ù we;'
c. .a¨fldaia wKqj,ska iEÿKq úYd, jYfhka YdLkh jQ nyq wjhjlhls'
d. c, úÉfþokfhka .e,elafgdaia yd .a¨fldaia wKq ksmojhs'

39' weuhsf,daia wKqj ms<sn| ksjeros m%ldYh$m%ldY jkafka@
1' a muKs 2'  b muKs     3' b yd c muKs 4' d muKs 5' a yd d muKs

40' weuhsf,da fmlaàka wKqj ms<sn| ksjeros m%ldY jkafka@
1' a muKs 2'  b muKs     3' b yd c muKs 4'  d muKs 5' a yd d muKs

41'  ,elafgdaia wKqj ms<sn| ksjeros m%ldY$m%ldYh jkafka@
1' a muKs 2'  b muKs     3' b yd c muKs 4'  d muKs 5' a yd d muKs

42' Ydl ffi, ì;a;sfha wvx.= jk fi,shqf,daia ñksia wdydr Ô¾K moaO;sh ;=< oS
Ô¾Khg ,la fkdfõ' Bg fya;= úh yelafla@
1' fi,shqf,daia f¾Çh nyq wjhúlhla fkd ùuhs'
2' fi,shqf,daia oduh f¾Çh jqj o th b;d os.= nyq wjhúlhla ùuhs'

3' tys (1 4)   fukau (1 6)   .a,hsfldisäl nkaOk wvx.= ùuhs'

4' fi,shqf,daia (1 4)  .a,hsfldisäl nkaOkj,ska nyq wjhùlrKh ùuhs'

5' by; lsisjla fkdfõ'
43' .a,hsfldcka ms<sn| wi;H m%ldYh jkqfha" tajd

1'  i;=ka ;=< Yla;sh .nvd lrhs'
2' Ydlkh jQ nyq wjhúlhls'
3' weuhsf,da fmlaáka muKla wvx.= fõ'
4' .a¨fldaia wKq nyq wjhùlrKfhka iEos we;'
5' weuhsf,daia yd weuhsf,da fmlaáka wvx.= fõ'

44'  fm%daàk yd msIagh iEoS we;s mqkrdj¾;k tall wkqms<sfj<sska"
1' weuhsfkda wï, yd .e,elafgdaia fõ'
2' weuhsfkda wï, yd .a¨fldaia fõ'
3' weuhsfkda wï, yd iqlafrdaia fõ'
4' .a¨fldaia yd weuhsfkda wï, fõ'
5' .a¨fldaia yd .a,hsfldcka fõ'

45' weuhsfkda wï,hla ks¾udKh ùu i|yd   ldnka yd iïnkaO ùu w;HjYH fkd jkafka
1' weuhsfkda ldKavhls'
2' ldfndlais,a ldKavhls
3' yhsv%cka  mrudKqjls
4' we,aäyhsv ldKavhls
5' úfYaIs; YdLdoduhls

46'  my; olajd we;s jHqy iQ;% w;ßka .a,hsiskays jHqy iQ;%h jkqfha"

1'
|

2
|

3

H

NH C COOH

CH

 

2'  
|

2
|

H

NH C COOH

H
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47' A, B, C, D yd E kï weuhsfkda wï, myla tlsfklg iïnkaO ù we;s wdldrh my;
rEmfha oela fõ' tys x yd y f,i kï lr we;af;a ms<sfj<ska @

x

y

A - B - C - D - E


1' fmd,s fmmaghsvhla yd lsfgdakhls'
2' fmd,s fmmaghsvhla yd we,aäyhsvhls'
3' fmd,s fmmaghsvhla yd fmmaghsv nkaOkhls'
4' fmmaghsv nkaOkhla yd fmd,s fmmaghsvhls
5' fmmaghsv nkaOkhla yd weuhsfkda wï,hls'

48' ABC kï tlsfklg fjkia weuhsfkda wï, ;=kla úúO wdldrhg ixfhdackh ùfuka
iEosh yels tlsfklg fjkia fmd,s fmmaghsv wdldr .Kk jkqfha"
1' 4 ls' 2'  5 ls' 3'  6 ls'       4'  7 ls' 5'  8 ls'

49' ffi, ma,diau mg,fha yd fjk;a wka;(ffi,Sh bkaøsldj, ffcj mg,fha ixrplhls'
1' lhsàka
2' fld,ecka
3' fmdiafmd,smsv
4' .a,hsfldcka
5' fyñfi,shqf,daia

50' Ydl yd i;a;aj foayj, jHqyd;aul ix>gl f,i l%shd lrk øjH folla ms<sfj<sska
i|yka lr we;s ms<s;=r jkqfha"
1' fmlaàka yd fi,shqf,daia h'
2' lhsàka yd fi,shqf,daia h'
3' fi,shqf,daia yd lhsàka h'
4' lhsàka yd fmlaàka h'
5' fi,shqf,daia yd .a,hsfldacka h'

51' foay mgl f.dvke.Su kv;a;=j yd w¨;a jeähdj i|yd jeo.;a jkafka@
1' fi,shqf,daia h'
2' ldfndayhsâf¾Ü h'
3' fm%daàka h'
4' úgñka h'
5' tkaihsu h'

52' tkaihsu ms<sn| my; m%ldY w;ßka i;H jkqfha"
a. tkaihsu fm%daàk j¾.hls'
b. tkaihsu ish¨ ffcj ridhksl m%;sl%shd W;afm%arKh lrhs'
c. tkaihsu iqúfYaIS jQ Wmia;r u; muKla l%shdldÍ fõ'
d. tkaihsu u.ska ffcj ridhksl m%;sl%shd i|yd wjYH il%Shk Yla;sh wvq lrhs'

1' a, b, c h
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2' b, c, d h
3' a, c, d h
4' a, b, d h
5' a, b, c, d h

53'  fuu Yla;s igyfkys P, Q, R, S f,i olajd we;s ixfla; u.ska ksrEmKh lrkqfha
ms<sfj<ska

1' m%;sl%shl" tkaihsu iys; úg il%shk Yla;sh" tkaihsu rys; úg il%shk Yla;sh" M,
2' M," m%;sl%shl" tkaihsu rys; úg il%shk Yla;sh" tkaihsu iys; úg il%shk Yla;sh
3' m%;sl%shl" M," tkaihsu iys; úg il%shk Yla;sh" tkaihsu rys; úg il%shk Yla;sh'
4' M," m%;sl%shl tkaihsu rys; úg il%shk Yla;sh" tkaihsu iys; úg il%shk Yla;sh'
5' wdrïNl Yla;sh" M," tkaihsu rys; úg il%shk Yla;sh" tkaihsu iys; úg il%shk

Yla;sh
54' a, b, c d idOl w;rska tkaihsu l%shdjg jvd;a u n,mdkq fha

a. WIaK;ajh
b. tkaihsu idkaøKh
c. ksfYaOl øjH
d. PH w.h
e. il%shk Yla;sh

1' a. b yd c muKs
2' a, b, c yd d muKs
3' a, b yd d muKs
4' a, b yd e muKs
5' a, d  yd e  muKs

55' fï w;ßka ks¾O%eùh ødjlj, muKla osh l< yelafla"
a. ldfndayhsâf¾g
b. fm%daàk
c. ,smsv

1' a muKs 2'  b muKs 3'  c muKs
4' a yd b muKs 5'  b yd c  muKs

56' úgñkaj, ødjH;dj ms<sn| ksjeros jrKh l=ula o@

c, ødjH úgñka    fïo ødjH úgñka

1' A, B, C D, E, K
2' B, C, K A, D, E
3' A, D, E, K B, C
4' B, C A, D, E, K
5' B, C, D A, E, K

57' reêrh leá .eiSu flfrys yd rd;%s wkaO;dj je,elaùu flfrys n,mdk úgñka j¾.
fol jkafka ms<sfj<ska"

1' úgñka K yd úgñka  A 2' úgñka K yd úgñka  C

Yla;sh

m%;sl%shdfõ ud¾.h
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3' úgñka C yd úgñka  K 4' úgñka B yd úgñka  A
5' úgñka A yd úgñka  K

58' ffi,Sh Yajikfha oS jeo.;a jk iy uqL fldka yd osj jk ùu flfrys o n,mdk
úgñkh l=ula o@
1' úgñka B

1
 h' 2' úgñka B

2
 h' 3' úgñka B

6
 h'

4' úgñka B
12

 h' 5' úgñka C h'
59' ó meKs iaj,amhla c,fha osh lr thg X kï ødjKfhka 2 ml tl;= lr fyd|ska

ñY%fldg kgk c,h wvx.= c, ;dmlhl úkdä 3 la muK r;a l< úg ødjKh
.fvd,a r;= meye úh' fuu  X kï ødjKh úh yelafla"
1' t;fkda,a h' 2' nhshqf¾Ü h' 3' iqvdka h'
4' fnkälaÜ h' 5' iqlafrdaia h'

60' my; oelafjk iSkS w;ßka meKs ri jeä u iSks j¾.h jkafka"
1' .e,elafgdaia h' 2' .a¨fldaia h' 3' marlafgdaia h'
4' ,elafgdaia h' 5' fuda,afgdaia h'

61' lsßj, wka;¾.; iSks j¾.h jkqfha"
1' .e,elafgdaia h' 2' .a¨fldaia h' 3' marlafgdaia h'
4' ,elafgdaia h' 5' fuda,afgdaia h'

62' os,Sr ffi, ì;a;sfhys;a" biaika yd ll=¿jka jeks wdf;%dafmdavdjkaf.a ndysr iels,af,ys;a
wka;¾.; nyq wjhúlhla jkafka"
1' fi,shqf,daia 2' lhsáka 3' ,s.akSka
4' ueksfgda,a 5' msIagh
my; ,ehsia;=j wdY%fhka 63 -65  olajd m%Yakj,g ms<s;=re imhkak'

A. mefmaka
B. fi,shqf,aia
C. weuhsf,aia
D. fm%daáfhaia
E. ,elafÜia

63' ñksia isref¾ ksIamdokh lrkq fkd ,nk tfy;a laIqø Ôùka u.ska ksmo jkq ,nk
tkaihsuh l=ula o"
1' a 2' b 3' c 4' d 5' e

64' wdydr msiSfï oS uia uDÿ lsÍu i|yd fhdod .; yels tkaihsuh l=ula o@
1' a 2' b 3' c 4' d 5' e

65' lsß  wdydr Ô¾Kfha oS jeo.;a jk tkaihsuh l=ula o@
1' a 2' b 3' c 4' d 5' e

66' fm%daàk yd ,smsv i;= ,dlaIKsl .=Kdx. ksjeros wkqms<sfj<ska i|yka lr we;af;a
l=uk jrKfha o@
1' tkaihsu f,i l%shd lsÍu - ;dm mßjdrlhla f,i l%shd lsÍu
2' ;dm mßjdrlhla f,i ls%hd lsÍu - tkaihsu f,i l%shd lsÍu'
3' c, mßjdrlhla f,i l%Shd lrhs' - wNHka;r wjhj wdrlaId lrhs'
4' ks¾O%eùh ødjl j, osh fõ' - O%eùh ødjl j, osh fõ'
5' nyq wjhjhla fkdfõ' - nyq wjhjhlhls'

67' lsßj, wvx.= fïoh fjka lr f.k tajd r;a lr" isis,a lsÍfuka wk;=re j ksmojd .kq
,nkafka
1' Öia h' 2' ng¾ h' 3' ud.ßka h'
4' fhda.Ü h' 5' msiqï f;,a h'

68' ffcjdKqjla fkd jkafka@
1' .A¨fldaia 2' úgñka A 3' ,elaála wï,h
4' khsá%la wï,h 5' weiafldìla wï,h
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69' fmd,s ielrhsvhla hkq
1' ir, iSks tall 2 lska iEÿKq nyq wjhjhls'
2' ir, iSks wKq 2 -10 lska iEÿKq nyq wjhjhls'
3' ir, iSks wKq 2 lg jvd jeä .Kklska iEÿKq nyq wjhjhls'
4' weuhsfkda wï, 2 lg jvd jeä .Kklska iEÿKq wjhjhls'
5' ldfndlais,sla wï, wKq 2 lg jvd jeä .Kklska iEÿKq nyq wjhjhls'

70' .a,hsiSka hkq
1' weuhsfkda wï,hls' 2' fm%daàkhls'
3' ,smsvhls ' 4' fudfkd ielrhsvhls'
5' fmd,s ielrhsvhls'

71' fm%daàka iïnkaOfhka my; oelafjk l=uk m%ldYh wi;H o@
1' fm%daàkj, fmmaghsâ nkaOk wvx.= fõ'
2' fm%daàka hkq weuhsfkda wï,j, nyq wjhúlhls'
3' fm%daàka ish,a, c,fha wødjH fõ'
4' fm%daàkaj, ldnka yhsv%cka Tlaiscka yd khsg%cka wvx.= h'
5' flráka hkq fm%daàkhls'

72'  jvd;a by< fïo m%;sY;hla wvx.= wdydrh l=ula o@
1' lsß 2' fhda.Ü 3' ng¾
4' Öia 5' msá lsß
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jHqy.; rpkd m%Yak

1' i. ffcjdKqjla hkqfjka ye|skafjkafka l=ula o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
ii. wka;¾.; mqkrdj¾;k tall ixLHdjg wkqj ldfndayhsâf¾g j¾. lr olajkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. my; olajd we;s A iy B ixfhda. fol u ye|skaúh yels fmdÿ kduh l=ula o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

A B
--------------    --------------

iv. A yd B ixfhda. kï lrkak' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
v. fuu Aixfhda. ødjKhl wvx.= jkafka fufia f¾Åh wKq f,i fkdj pl%Sh

wdldrfhks' fuu pl%Sh wKq mj;sk wdldr 2 la my; rEmfha P yd Q f,i oela fõ'
tajd kï lrkak'

P .............................          Q.............................

vi. fuu P ixfhda.fha wKq folla tla ùfuka iEfok wKqj kï lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. tu wKq folla tlsfkl iïnkaO jkafka l=uk nkaOkhlska o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' i. .a¨fldaia wKq tlsfkl ne|S iefok fmd,s ielrhsv j¾. ;=kla kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. my; P, Q yd R f,i olajd we;af;a marlafgdaia" .e,elafgdaia yd .a¨fldaia wKqj,
jHqy iQ;% fõ' tajd fjka lr y÷kd .kak'

 H
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P .............................           Q.............................         R .............................

ii. by; PQR jHQy w;ßka"
1' iqlafrdaia wKqjla"
2' ,elafgdaia wKqjla" iEoSug wjYH jk wKq fjka fjka j olajkaak @

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iv. by; P wKq folla tla ùfuka iEfok wKqj l=ula o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
v. Tng imhd we;s ødjK fY%aKshlska by; P wvx.= ødjK mdi,a úoHd.drfha oS fjka

lr y÷kd .ekSfï mÍlaIKhl mshjr 3 la ,shkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. fuda,afgdaia wKqjla yd fi,nfhdaia wKqjla tlsfklska fjkia jkafka flfia o@
3'

A ..............................          B...............................
A ,B f,i olajd we;af;a fmd,s ielrhsv wKq folls'

i. A yd B  kï lrkak'
ii. P ,Q yd R  " nkaOk kï lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. A yd B fmd,s ielrhsvj, m%Odk lD;Hh ne.ska ,shkak'

 A    .........................................
 B   .........................................

iv. ñksia wdydr Ô¾K moaO;sfha oS cS¾Khg ,la jkafka A yd B ixfhda. w;ßka l=ula
o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. tfia ùug fya;=j l=ula o @
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. i;=ka ;=< Yla;sh .nvd lrkafka l=uk wdldrfhka o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. tu ^by; vi ys i|yka& ixfhda.h yd A w;r m%Odk jHqyuh fjki l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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4'

A .............................           B.............................         C .............................

fm%daàk" ldfndayhsfâ%g yd ,smsv hk ffcj wKq 3 la by; A, B, C u.ska olajd we;'

i. A, B, C fjka lr y÷kd .kak'
ii. P yd Q nkaOk flfia ye|skafõ o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. A, B, C w;ßka c,fha ødjH yd fylafiakaj, ødjH wKq fjka lr olajkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iv. C ys m%Odk lD;Hhka 2 la ,shkak'

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. fndfyda úg i;a;aj m%Njj,ska ,nd .kakd fïo wï, ldur WIaK;ajfha oS >k
wjia:dfõ mj;S' tfia ùug fya;=j l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. ffi, mg,fha wvx.= m%Odk ,smsv j¾.h l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. ñksia isref¾ wka;¾.; iafgfrdhsv j¾. 2 la olajkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5' my; tla tla W!k;d ,laIK yg .kafka l=uk úgñka W!k;djla ksidfjka o@
W!k;d ,laIKh úgñkh    wdydrh

A. reêrh leá .eiSu mud ùu '''''''''''''''''   ''''''''''''''''''
B. ksYd wkaO;dj '''''''''''''''''   ''''''''''''''''''
C. uqL fldka jk ùu '''''''''''''''''   ''''''''''''''''''

ii. tu tla tla úgñka j¾.h wvx.= wdydr j¾. 1 ne.ska ,shkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. fuu úgñka w;ßka fïo ødjH úgñka j¾. 2 la ,shkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. fm%daàk y÷kd .ekSfï mÍlaIKhl mshjr 3 la ,shkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. oshjeähdj jeks frda.j,ska fmf<k mqoa.,hkaf.a wdydr ri .ekaùug iSks fjkqjg
fhdok ixfhda. 2 la ,shkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. fuu ixfhda. oshjeähd frda.Ska i|yd Ndú; lsßug iqÿiq jkafka tajd i;= iqúfYaIs
.=Kdx.hla fya;=fjks' bka tla .=Kdx.hla olajkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

6' ffcj bkaOkhla f,i t;fkda,a ksmo ùfï ffcj ridhksl l%shdj,sfha mshjr my;
i|yka fõ'

msIagh C        t;fkda,a

   A       B

P

Q
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i. fuys C hkqfjka ye|skafjkafka fudkjd o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
ii. A yd B l%shdj,s kï lrkak' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. B l%shdj,sh i|yd nyq, j Ndú; jk CIqø cSúhd kï lrkak' '''''''''''''''''''''''''''''''''''''''
iv. ridhksl l%u Ndú;fhka t;fkda,a ixYaf,aIKh lsÍug jvd ta i|yd ffcj ridhksl

l%u Ndú; lsÍu jdisodhl jkafka wehs'
1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. fuu ffcj ridhksl Ndú; lrk fjk;a l¾udka;hla ,shkak' '''''''''''''''''''''''''''
vi. msIagh wuqøjHhla f,i fhdod f.k ffcj bkaOk ksmo ùfï oS ta i|yd nyq, j

Ndú; jk m%Nj 2 la kï lrkak'
1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. msIagh ffcj bkaOk ksmo ùu i|yd fhdod .ekSfï wjdishla ,shkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

7' A rEmh weiqßka oS we;s m%Yakj,g ms<s;=re imhkak'
H H     O

H N C     C   OH

H

i. tys wvx.= l%shdldß ldKav $ ldKavh i|yka lrkak' ''''''''''''''''''''''''''''''''''''''''''''''''''''''
ii. fuu wKq l=uk nyq wjhjhl wvx.= ir, wKqjla o@ '''''''''''''''''''''''''''
iii. tu nyq wjhjhl ;=< by; ir, wKq iïnkaO flfrk nkaOk j¾.h y÷kajk ku

l=ula o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iv. by; wdldr wKq folla tl;= ù Tn 3'6 ys y÷kajk ,o nkaOkh iEfok wdldrh oS

we;s wjldYfha w|skak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. by; lS ^3' a.& nyq wjhúl fmkajk ;%sudk jHqy wdldr fol i|yka lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. by; lS nyq wjhjhl y÷kd .ekSug isÿ lrk ir, mßlaIdj l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. tys § Tn n,dfmdfrd;a;= jk j¾K úm¾hdih l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

8' ld¾ñl f,dalfha" f;,a iy fïoh Ndú;fhka isÿ lrkq ,nk l¾udka;hl oS ridhksl
m%;sl%shdjl úm¾hdi my; oela fõ'

 1'31 rEmh

A rEmh

3NaOH
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i. fuu l%shdj,sh l=uk kulska ye|ska fõ o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''
ii. fuys oS ksmo fjk m%Odk M,h l=ula o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. tys ridhksl kduh l=ula o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''
iv. w;=re M,hla f,i iEfokafka l=ula o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''
v. by; w;=re M,h" m%Odk M,fhys iq¿ jYfhka wvx.= ùu ksid m%Odk M,fhys we;s

jk .=Kdx.h l=ula o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
vi. by; w;=re M,h Ndú; l< yels fjk;a l¾udka;hla i|yka lrkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
vii. fuu l¾udka;fha oS Ndú; jk m%;sl%shl kï lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
viii. inkaj, w;sßla; NaOH fõ kï th fjka lsÍug .; yels l%shdud¾.hla ,shkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
ix. NaOH fjkqjg Ndú; l< yels fjk;a øjHhla ,shkak' ''''''''''''''''''''''''''''''''''''''''''''''''''

9' A, B, C, D, E, F weiqßka my; m%Yakj,g ms<s;=re imhkak'

we,afvdai" .a,hsiSka"   .aÆfldaia" rhsfndaia" fuf;aka"  .aÆfldaia

i. by; j.=j Wmfhda.S lrf.k A, B, C, D, E, F ksjeros j kï lrkak'
ii. fï w;ßka  .a,hsfldisäl nkaOk iEfokafka l=uk wKq folla tla ùfuka o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. F wKq folla tla ùfuka iefokafka fudkjd o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iv. fmmaghsv nkaOk yg .ekSug bv we;af;a lskï wKq folla tla ùfuka o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
     v. bkaOkhla f,i Ndú; l< yelafla l=ula o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. RNA m%Odk oduh ;ekSug odhl jkafka lskï wKqj o @ ''''''''''''''''''''''''''''''''''''''''''''''''''''''
vii. B wvx.= øjH Ndú;fhka lrkq ,nk l¾udka; 2 la ,shkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
viii. F wKq rdYshla nyq wjhùlrKfhka iEfok fmd,s ielrhsvh kï lrkak'

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
ix. tu fmd,s ielrhsvfha ld¾ñl Ndú; 2 la ,shkak' ''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

H

NH
2

C COOH

H

A  B      C

H

H H

C

H

CH
2
OH O              OH

         H                  H

H                   H

        OH          OH

D      E            F

H

C O

H C OH

OH C H

CH
2
OH

CH
2
OH

H C O OH

C C

OH C C H

H OH

CH
2
OH

H C O H

C C

OH C C OH

H OH



40

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

10' i. my; i|yka fmd,s ielrhsvj, jeo.;alï 1 ne.ska ,shkak'
a msIagh   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b. wdydruh ;ka;= '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
c. lhsàka   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
d. fi,shqf,daia   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. l¾udka; fCIa;%fha oS fm%daàk ldKavhg wh;a tkaihsu nyq, j Ndú; fõ'
a. tkaihsu ls%hdldß;ajhg n,mdk idOl 03 ,shkak

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b. wdydr l¾udka;fha oS Ndú; jk tkaihsu 3 la yd tajd Ndú; jk l¾udka;hla

kï lrkak' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. ,smsv j, ffcj úoHd;aul jeo.;alï 3 la ,shkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iv. fm%daàkj, ffcj úoHd;aul jeo.;alï 3 la ,shkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

----------------------------------------------------------------------------------------------

tallh 02 - ffcjdKq

nyqjrK - ̂ ms<s;=re&

1-2 11-3 21-1 31-4 41-4 51-3 61-4 71-3
2-1 12-3 22-4 32-4 42-4 52-5 62-2 72-3
3-3 13-3 23-2 33-1 43-5 53-3 63-2
4-3/5 14-2 24-4 34-2 44-2 54-2 64-1" 4
5-4 15-4 25-1 35-4 45-4 55-3 65-5
6-4 16-3 26-5 36-5 46-2 56-4 66-1
7-5 17-5 27-2 37-5 47-4 57-1 67-2
8-4 18-5 28-5 38-5 48-3 58-2 68-4
9-1 19-5 29-4 39-1 49-3 59-4 69-3
10-4 20-3 30-5 40-3 50-3 60-3 70-1

jHqy.; rpkd - ̂ ms<s;=re&

1&' i. icSù ffi,j, mj;sk ´kEu ldnksl wKqjls'
ii. mqkrdj¾;k tall

• 1 la kïfudfkd ielrhsv
• 2 la kï vhs ielrhsv
• 2 g jeä fmd,s ielrhsv

iii. fylafidai
iv. A - .aÆfldaia B- m%lafgdaia

we,afvdihls    lSfgdaihls
v. P- .a¨fldaia Q -  .aÆfldaia
vi. fuda,afgdaia

vii.  1 4  .a,hssfldisäla nkaOkh

2&' i. msIagh" fi,shqf,daia" .a,hsfldcka
ii. P- .a¨fldaia Q- .e,elafgdaia R- *rlafgdaia
iii. iqlafrdaia - P yd R

,elafgdaia - P yd Q
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iv. fuda,afgdaia
v. fnkälaÜ mÍlaIdfõ mshjr 3 ka ,sùu'
vi.   .a¨fldaia wKq folla tl;= ù fuda,afgdaia iEos we;'
 .a¨fldaia wKq folla tl;= ù fi,nfhdaia iEos we;'

3&' i. A- weuhsf,da fmlaàka B- fi,shqf,daia

ii. P -  1 4   .a,hsfldisäla nkaOkh

Q -  1 6   .a,hsfldisäla nkaOkh

R -  1 4   .a,hsfldisäla nkaOkh

iii. A - msIagfha ixrplhls - Yla;sh .nvd lrhs'
B - jHqy idohs ^ffi, ì;a;sj, wka;¾.;h&

iv. A

v. B  ys wvx.=  1 4   .a,hsfldisäl nkaOk cS¾Kh l< fkd yels ksid

vi. .a,hsfldacka
vii. .a,hsfldackaj, mj;skafka w;= fnÿKq weuhsf,da fmlaàka muKs'

msIagfha weuhsf,daia yd weuhsf,da fmlaáka hk fmd,s ielrhsv  j¾. fol u
wvx.= h'

4&' i. A - ldfndayhsâf¾g
B - ,smsv
C - fm%daàk

ii. P  - .a,hsfldisäl nkaOk
Q  - fmmaghsv nkaOk

iii. AC  c,fha ødjHh fõ'  B fylafidakaj, ødjHh fõ'
iv. - tkaihsu W;afm%arl fõ'

- jdyl wKq f,i l%shd lrhs'
- hdka;%sl wdOdrl f,i l%shd lrhs'
- j¾Okh yd ffi, ks¾udKhg odhl fõ'

v. i;a;aj m%Njj,ska ,nd .kakd fïo wï, fndfyda úg ix;Dma; ;;a;ajfha mj;S'
ix;Dma; fïo wï,j, øjdxlh by< w.hla .kS' ^ldur WIaK;ajhg jvd jeä h&
ta ksid tajd øj jYfhka mj;S'

vi. fmdiafmd,smsv
vii. ms; yd fldf,iagfrda,a

5&' i.    úgñkh wdydr j¾.h
A K - m,d j¾. $ i;a;aj wlaudj
B A - ly meye t<j¿ - m,;=re
C B - OdkH" ì;a;r" uia

iii. A, K
iv. nhshqf¾Ü mÍlaIdj mshjr 3 ka i|yka lsÍu
v. fid¾ìfgda,a $ ueksfgda,a
vi. fïjd wdydr cS¾K moaO;sh ;=< oS cS¾Kh ù Yla;sh ksmo ùu isÿ fkd jk ksid'

6&' i. ir, iSks $ .aÆfldaia
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ii. A- c, úÉfþokh B- meiùu
iii. hSiaÜ
iv. - m%;sl%shdj i|yd by< WIaK;aj yd mSvk wjYH fkd ùu

- ,dNodhs ùu'
v. ìh¾ $ jhska ksIamdokh
vi. ;sß`.=" nv bß`.=" Wla" fidahd
vii.  wdydr øjHhla f,i msIagh ys`. ùu'

7&' i. COOH /NH
2

ii. fm%daàk
iii. fmmaghsv nkaOk
iv.

v.  -o`.r
/,s iys; fyda  /,s iys; ia;r

vi. nhshqf¾Ü mÍlaIdj
vii. ødjKh ks,a meyehla ,nd oSu'

8&' i. iefmdkSlrKh
ii. inka
iii. fidaähï iaáhf¾Ü
iv. .a,sifrda,a
v. inkaj, uDÿ nj $ iqug nj
vi. rEm,djkH øjH ksmo ùug
vii. g%hsiagßka yd fidaähï yhsfv%dlaihsâ
viii.isÜßla wï,h jeks ÿn, wï,hla tl;= lsÍu
ix. KOH - fmdgEishï yhsfv%dlaihsâ

9&'  i. A. .a,hsiska
B.  .a¨fldaia
C. fuf;aka
D. rhsfndaia
E. we,afvdaia
F. .aÆfldaia

ii. B wKq folla
iii. fif,danfhdaia
iv. A
v. C
vi. D
vii. t;fkda,a ksIamdokh" jhska ksIamdokh
viii.fi,shqf,daia
ix. frosms<s l¾udka;h" lvodis l¾udka;h

10&'i. a. msIagh - Ydl ;=< Yla;sh .nvd lsßu
b. wdydruh ;ka;= - wdydr cS¾K moaO;sfhka úI bj;a lsßu'

   - reêrfha iSks yd fldf,diagfrda,a md,kh" u, noaOh j,lajhs

H O H O

NH
2

C C N C C OH

H H H
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c. lhsáka - os,Srj, ffi, ì;a;s idohs
- wdf;%dfmdavd ^lDñka $ biaika $ ll=¿jka& - ndysr iels,a, idohs'

d. fi,shqf,daia  - frosms<s l¾udka;h
 - lvodis l¾udka;h

ii. a. WIaK;ajh " PH w.h" tkaihsu idkaøKh
b. weuhsf,aia - fílß l¾udka;fha oS

fm%daáfhaia - ìialÜ ksIamdokfha oS
c. mefmaka - uia msiSfï oS uDÿ lsÍug

iii. ² ffi, mg,fha jHqyuh ixrplhla f,i
² Yla;sh .nvd lsÍug
² fyda¾fudak ksmo ùug
² wNHka;r wjhj wdrlaId lsßug
² ;dm mßjdrlhla f,i
² fïo ødjH úgñka wjfYdaIKhg

iv. ² tkaihsu W;afm%arl f,i
² Tlaiscka mßjykhg - ysfud.af,dìka
² Yla;sh .nvd lsÍug
² hdka;%sl wdOdrlhla f,i - fld,ecka
² j¾Okhg yd ffi, ks¾udKhg
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tallh 03 -  j¾.M,h

nyqjrK m%Yak

1' Ys,amshl= PQR ;%sfldaKdldr wdia;rhlska PQS

;%sfldaKdldr fldgi bj;a lr b;sßh Ndú;hg

.kS'  QS = 8 cm, SR = 10 cm kï iïmQ¾K

wdia;rfhka ljr Nd.hla bj;a lf<a o @

^1&
1

5
^2&

4

9
  ^3&

4

5

^4&
5

4
^5&

9

4

2'           os. 10 m yd m<, 8 m jQ f.ñÿ,la ADE ;%sfldaKdldr

fldgilg iy BCDE ;%mSishul wdldr fldgia

follg fjka lr we;'  ADE ;%sfldaKdldr

fldgfia iy BCDE ;%mSishfï j¾.M, w;r

wkqmd;h jkqfha"

^1& 2 :3ls ^2& 2 :8 ls ^3& 2 :10ls ^4& 3: 2ls ^5& 8 :10 ls

3' rEmfha oelafjk mßos RcqfldaKdi%dldr bvul

os. iy m<, me;s iu j fnoñka fmdÿ mdr fjka

lr we;' mdf¾ j¾.M,h iy b;sß fldgfia

j¾.M,h w;r wkqmd;h l=ula o @

^1& 3:1 ^2& 7 :1 ^3& 5: 2

^4& 17 :18 ^5& 19 :18

4' me;a;l os. 4 cm jQ >klhla rEmfha olajd we;s

mßos uqyqK;lg iudka;r jQ lemqulska fldgia

follg fjka lr we;'  fldgia fofla mDIaG

j¾.M, ftlHh jkqfha"

^1& 64 cm2 ^2& 96 cm2 ^3&  104 cm2

^4& 112 cm2 ^5& 128 cm2

5' me;a;l os. 4 cm la jQ >klhlska wrh 2 cm jQ

w¾Of.da,dldr fldgila ydrd bj;a lsÍfuka wÉpqjla

idod we;'  wÉpqfõ mDIaG j¾.M,h jkqfha"

^1&
21

25  cm
7

ls   ^2&
22

50  cm
7

 ls

                                      ^3& 296 cm  ls

^4&
24

108  cm
7

ls  ^5&
22

130  cm
7

ls

P

Q RS8cm 10cm

A B

CD 10m

8m

8m

12 12

3

3

4

4

4cm

4cm

2cm

E
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6' wrh r jQ f.da,hl mßudj V
1
 iy u;=msg mDIaG j¾.M,h  S

1
 fõ'  m;=f,a wrh r iy

Wi r jQ >k is,skavrhl mßudj V
2
 o" u;=msg mDIaG j¾.M,h S

2
 o fõ kï my;

iïnkaO;dj,ska i;H jkqfha"

^1& 1 2 1 2,  V V S S  fõ ^2& 1 2 1 2,  V V S S  fõ

     ^3& 1 2 1 2,  V V S S  fõ

^4& 1 2 1 2,  V V S S  fõ ^5& 1 2 1 2,  V V S S  fõ

7' me;sj, os." m<," Wi ms<sfj<sska 6 cm, 4

cm, 2 cm jQ >kldNhl tla uq,a,lska

me;a;l os. 2 cm >klhla lmd bj;a lrk

,oS'  b;sß fldgfia mDIaG j¾.M,h jkqfha"

^1& 224cm ^2& 256 cm ls  ^3& 280 cm ls ^4& 2108 cm ls ^5& 2104 cm ls

8' me;a;l os. a jQ >klhla rEmfha oelafjk wdldrhg

by< uqyqKf;a úl¾Khla yryd isria lemqulska fldgia

follg fjka lr we;'  tla fldgil uq`M mDIaG

j¾.M,h jkqfha"

^1& 22a fõ ^2& 23a fõ ^3&

24a fõ ^4&   23 2 a fõ ^5& 26a fõ

9' os. iy m<, 2a ne.ska o" Wi a ne.ska o jQ >kldN

yeve;s wdia;rhl by< uqyqKf;a hdno mdohkays uOH

,laIH hd lrk f¾Ld Tiafia isria j lmd uq`Mj,ska

fldgia y;rla bj;a lrk ,oS'  b;sß fldgfia mDIaG

j¾.M,h jkqfha"

^1&   24 1 2 a ^2& 23a ^3& 212a ^4& 216a    ^5&   24 3 2 a

10' rEmfha olajd we;af;a wrh r iy Wi h jQ >k

is,skavrhls'  tlsfklg ,ïnl jQ wrhka folla

Tiafia isria wlaIh yryd hk ;, follska jk

lemqulska rEm igyfka oelafjk wdldrfha

fldgila bj;a lr we;'  bj;a l< fldgfia

mDIaG j¾.M,h fidhkak'

^1&

11

7 2

r r
h

 
 

 
^2&  

11

7

r
r h

^3&
11 25

14 7

r h
r
 

 
 

^4&  11 25
7

r
r h ^5&  11 18

7

r
r h

2cm

4cm
6cm

a

a

h

r
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11' wrh r jQ f.da,hla flakaøh yryd hk tlsfklg

,ïNl jQ ;, folla Tiafia lmd fldgia

y;rlg fjka lr we;'  tla fldgil mDIaG

j¾.M,h jkqfha"

^1&
2

4

r
^2&

2

2

r
^3& 2r

^4& 22 r ^5& 23 r
12' me;a;l os. 3 cm jk iup;=ri%hl j¾.M,h fuka fo .=Khla j¾.M,h we;s

iup;=ri%hl me;a;l os. jkqfha"

^1& 6 cm ^2& 1.5 cm ^3& 9 cm ^4& 3 2 cm ^5&

13' me;a;l os. 2 cm jk >klhl úl¾Kfha os. jkafka"

^1& 6 cm ^2& 8 cm ^3& 12 cm ^4& 3 cm ^5&2 3 cm

14' wrh 3 cm jk jD;a;hlska lmd .; yels úYd, u iup;=ri%fha j¾.M,h jkafka"

^1& 9 cm2 ^2& 36 cm2 ^3& 18 cm2 ^4& 72 cm2 ^5& 12 cm2

15' 15 cm os. 20 cm m<, ;=kS ;yvqjlska úIalïNh 7cm jk jD;a; lShla lemsh yels o @

^1& 7 ^2& 7.79 ^3& 8 ^4& 4 ^5& 6

16' 15 cm os. 20 cm m<, ;=kS ;yvqjlska os. m<, 8 cm iy 6 cm jk l=vd RcqfldaKdi%

lShla lemsh yels o @

^1& 6 ^2& 6.25 ^3& 4 ^4& 8 ^5& 5

17' ABC iuoaùmdo RcqfldaKS ;%sfldaKfha AC = 8

cm o" A yd C fo fl<jf¾ w÷re lr we;s wx.iu

;%sfldaK fol u.ska B YS¾Ifha w÷re lrk ,o

;%sfldaKdldr wjldYh uq`Mukska u jid ouhs

kï w÷re fkd lrk ,o fldgfia j¾.M,h

jkafka"

^1& 32 cm2 ^2& 8 cm2 ^3& 16 cm2

^4& 4 cm2 ^5& 24 cm2

18' rEmfha olajd we;s >kldNfha FD Tiafia isria

;,hl lemQ úg tu lemqï uqyqKf;a j¾.M,h

jkafka"

^1& 12 cm2 ^2&  15 cm2      ^3&  20 cm2

^4& 25 cm2 ^5&  5 34 cm2

19 ABCD ;%mSishfï w÷re lr we;s fldgfia j¾.

M,hg iudk j¾.M,hla we;s iup;=ri%hl

me;a;l os. jkqfha@

^1&  2 m ls' ^2&  3 m ls' ^3&  4 m ls'

^4&  7 m ls' ^5&  9 m ls'

A

B C

E
D

C

B
A

F
G

4
3

5

3
 cm

2

 

 

                    B           8 m C

        2 m

A
      

F
   D

9 m 1m
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20' wrh tall 5 la jQ w¾O jD;a;dldr fõosldjl

rEmfha oelafjk wdldrhg RcqfldaKdi%dldr

iu;, mSÀldjla ;kd we;'  tu mSÀldfõ mDIaG

j¾.M,h jkqfha tall"

^1& 12 ls ^2& 15 ls ^3& 20 ls

^4& 24 ls ^5& 40 ls

21' tall 10la Wi isria lKqjl os. iy m<,

ms<sfj<sska tall 3la yd 2la jQ RcqfldaKdi%dldr

oekaùï mqjrejla os. me;s ;sria j isák fia iú

lr we;s w;r oekaùï mqjrefõ by< ;sria odrfha

fl<jr YS¾Ih Rcq lïìhlska lKqfõ uqÿka

,laIHhg .eg .id we;'  lïìh iy oekaùï

mqjrefõ by< ;sria odrh w;r fldaKh 300 kï"

mqjrefõ my< odrh lKqjg iú l< hq;af;a

fmdf<dfõ isg fldmuK Wilska o @

^1& 3 ^2& 2 ^3& 2 3 ^4& ^5&

22' ieris,slrejl= ;u ieris,a,la i|yd wrh 14 cm

yd fldaKh 
4


 jQ flakaøsl LKavhlska tal flakaøSh

jQ wrh 7 cm yd fldaKh
4


 jQ flakaøsl LKavh

bj;a lr" b;sßh Ndú;hg .kS'  Ndú;hg .;a

fldgfia j¾.M,h jkqfha"

^1& 19.25 cm2 ^2& 57.75 cm2 ^3& 96.25 cm2

^4& 101 cm2 ^5& 154 cm2

23' rEmfha olajd we;af;a ;%mSishul wdldrfha ;=kS

;yvqjlska w¾O jD;a;dldr fldgila lmd bj;a

lr we;s wdldrhhs'  tu fldgi bj;a l< miq

b;sß ;yvq fldgfia j¾.M,h jkafka"

^1& 2196 cm ^2& 2273 cm ^3& 2332 cm

^4& 2497 cm ^5& 2154 cm

24' 10 cm os.e;s >kdldr ùÿre l=Üáhlska by<

mDIaGfha uOHfhka 3 cm os.e;s >kdldr ùÿre

fldgila bj;a lr we;'  b;sß ùÿre >k jia;=fõ

uq`M mDIaG j¾.M,h jkafka"

^1& 564 cm2 ^2& 591 cm2 ^3& 636 cm2

^4& 645 cm2 ^5& 973 cm2

14cm

18cm

32cm

10cm

3cm

 

4              4

8 3 12 3

4
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25 rEmfha oelafjk wdldrhg rn¾ fnda,hla c,fha

mdfjhs'  fnda,h c,h iam¾Y jk jD;a; udhsfï

mßêh jkafka"

^1& 2 ^2& 3 ^3& 4

^4& 2 14  ^5& 16

26' rEmfha oelafjkafka jdfka is,skavrdldr l=Üáhla

iudkj folg fnod ,nd.;a m¨jls'  fuu >k

jia;=fõ uq`M mDIaG j¾.M,h jkafka"

^1& 2517cm ^2& 874 cm2 ^3& 880 cm2

^4& 1034 cm2 ^5& 1540 cm2

27' fïih u; w,xlrKh fjkqfjka ;nk >k jia;=jla ks¾udKh lr ;snQ whqre my;

oelafõ'

ixhqla; >k jia;=fõ uq`M mDIaG

j¾.M,h jkafka"

^1& 1288 cm2 ^2& 1330 cm2

^3& 1484 cm2 ^4& 1596 cm2

^5& 1904 cm2

28' wrh 21 cm úYd, f.da,dldr hlv l=Üáhla WKq lr 7 mm jQ l=vd hlv fnda, ksmo

jQfha kï" idod .; yels l=vd hlv fnda, .Kk jkafka"  ^WKq lsÍfï oS f,dayh

wmf;a fkd hk nj i,lkak'&

^1& 9000 ^2& 10000 ^3& 18000 ^4& 24000 ^5& 27000

29' m;=, 12 m l os. we;s iup;=ri%dldr yevfhka o" Rcq Wi 8 m la jk fia o" iup;=ri%

msróvdldr l+vdrula ;ekSug isiqka lKavdhulg isÿ úh'  l+vdru iïmQ¾Kfhka

wdjrKh i|yd wjYH frosj, wju j¾. M,h jkafka"

^1& 96 m2 ^2& 120 m2 ^3& 192 m2 ^4& 240 m2 ^5& 270 m2

30' l¾udka; Yd,djl ksIamdok .nvd lrkq ,nk Yd,djl os. 13 m la o" m<, 9 m la

o Wi 4  m la o fõ'  ksIamdok weiqreï fmÜá >kl yevfhka hqla; w;r tys mdohl

os. 60 cm ls'  ldurh ;=< .nvd l< yels Wmrsu fmÜá .Kk jkafka"

^1& 1890 ^2& 2000 ^3& 2166 ^4& 2167 ^5& 2310

31' w¾O f.da,dldr ,S l=Üáhlska rEmfha mßos fla;= wdldr

fldgila bj;a lr we;'  w¾Of.da, fldgfia wrh;a"

fla;=fõ Wi;a iudk jk w;r" bj;a l< mßudj uq`M

mßudfjka oelafjk Nd.h jkafka"

^1&
1

8
^2&

1

3
^3&

1

2
^4&

2

3
^5&

3

4






2cm

7cm

14cm 20cm
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32' msyskqï ;gdlhl yrialvla rEmfha oelafjk

w;r" tys os. 20 m ls'

msyskqqï ;gdlfha u;=msg isg 50 cm la my<ska

c,h mqrjd we;akï msyskqï ;gdlfha wvx.= c,

mßudj jkafka"

^1& 3000 m3 ^2& 3200 m3

^3& 3500 m3 ^4& 4000 m3

^5& 4500 m3>

>

< <<
>
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rpkd m%Yak

1' 10 cm la >klu fldkal%SÜ ì;a;sj,ska ksujd we;s c,
gexlshl msg; os." m<, iy Wi 1 m fõ'
i. gexlshg msr úh yels c, mßudj fidhkak'
ii. gexlsh ;ekSug fhdod .;a fldkal%SÜ mßudj fldmuK o@

2 m;=f,a wrh 30 cm la yd Wi 36 cm la jQ Rcq ysia fla;=jla
yß ueoska m;=,g iudka;r j lmd rEmfha oelafjk wdldrfha
n÷kla idod we;'
i. n÷kg msr úh yels c, mßudj fldmuK o@
ii. idod .;a n÷k c,fhka  msr ùug lmd bj;a l< fla;=fõ

fla;= wdldr fldgi Ndú; lf<a kï msr úh hq;= jdr
.Kk fldmuK o@

3' Wux ud¾.hla ;eksfï oS wrh 2'5 m iy 28 m jk Rcq is,skavrdldr m%foaYhlska mia
bj;a lrk ,os'
i. bj;a lrk ,o mia mßudj fldmuK o@
ii. bj;a l< mia ̂ Rcq Wi 6 m jk&   m;=, iup;=ri%dldr jQ Rcq msróvhla iefok fia

f.dv .eiqfõ kï msrñvfha m;=f,a me;a;l os. fidhkak'

4' RcqfldaKdi%dldr ;U ;yvqjl os. 12 cm , m<, 8 cm o fõ'
i. RcqfldaKdi%dldr ;U ;yvqfõ j¾. M,h fidhkak'
ii. fuu ;yvqfjka lemsh yels úYd,;u iup;=ri% yevfha j¾.M,h iy mßñ;sh

fidhkak
iii. os. m<, 5 cm iy 3 cm jk RcqfldaKdi% yev Wmßu jYfhka lShla uq,ska oS we;s

RcqfldaKdi% ;yvqfjka lemsh yels o@
iv. uq,ska u imhd we;s RcqfldaKdi%dldr ;yvqfõ j¾.M,h fo.=K lr .; yels jk fia

ñkqï fhdackd lrkak'
v. Tn lmd .kakd ,o iup;=ri%fha j¾.M,h fo .=K lr .ekSu i|yd Wmfoia ,nd

fokak'
5' i. wrh r jk f.da,hl mDIaG j¾.M,h" wrh r iy Wi 2r jk is,skavrhl

jl% mDIaGfha j¾.M,hg iudk nj fmkajkak'
ii. wrh 10 cm jk f.da,hl mDIaG j¾.M,h fidhkak' ^= 3.14&
iii. tu f.da,fhka ;kd .; yels úYd, u >Klfha me;a;l os. fidhkak'
iv. tu >klfha mDIaG j¾. M,h fidhkak'

6' fouy,a ksjil m<uq uy, iy fo jk uy, 2'7 m l mr;rhlska msysgd we;' tu Wi
;rKh i|yd ì;a;sh osf.a 6 cm la Wi mä fhdojkq ,efí' tla mähl m<, 8 cm o os.
70 cm la o fõ'
i. fhdokq ,nk mä .Kk fidhkak'
ii. tl mähla we| tys ñkqï ,l=Kq lrkak'
iii. mäfm< ;sria fmdf<dj osf.a fldmuK ÿrlg msysgkafka o@
iv. rEmhg wkqj AB os. fidhkak'
v. tl mähl mßudj fidhkak'

30

18

15

18

2.5 m

A

B

2.7 m
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7' rEmfha oelafjkafka f;drKla boslsÍu i|yd ilia l< wdlD;shls' OABC fldgig
fomiska ;sfnk flakaøsl LKav folls'

i. OABC fldgi y÷kajk ku ,shkak'
ii. OA os. .Kkh lrkak'
iii. OABC j¾. M,h .Kkh i|yd ,nd .; hq;= ñkqu l=ula o@ th .Kkh lrkak'
iv. OABC j¾. M,h .Kkh lrkak'
v. f;drfKa iïmQ¾K j¾. M,h fidhkak'
vi. f;drfKa iEu odrhl u j¾Kj;a máhla fhdokq ,efí' wjYH jk máj, os.

wdikak mQ¾K ixLHdjg fidhkak'
8' fjd,sfnda,hl wrh 10 cm  fõ' f.da,hla yd Bg iudk wrh iy Wi iys; is,skavrhla

ie,l+ úg tajdfha jl% mDIaGfha j¾.M,h iudk fõ' >K jia;= l=vd fldgiaj,g levQ

úg j¾.M,h jeä jqj o mßudj fjkia fkdfõ' ^f.da,hl mßudj 
34

3
r  o mDIAG

j¾.M,h 24 r  o 3.14   nj i,lkak&'

i. fjd,sfnda,fha mDIAG j¾. M,h fidhkak'
ii. fjd,sfnda,fha mßudj fidhkak
iii. fjd,sfnda, 1000 la weisÍu i|yd wjYH jk wju bv m%udKh .Kkh lrkak'
iv. fuu fjd,sfnda, 1000" >kl yeve;s fmÜáhl wiqrkafka kï tys ñkqï fidhkak'
v. wrh 10 cm  jk bá f.da,hla WKq lr bá wmf;a fkd hk mßos tu f.da,fha wrhu

we;s is,skavrhla jd;a;= lrkq ,efí' is,skavrfha Wi .Kkh lrkak' ̂ is,skavrhl

mßudj 2r h  &

9' úIaalïNh 10 cm jk >k w¾O f.da,dldr fldgila m;=,g fhdod Wi 12 cm  yd wrh
5 cm  jk fla;=jla tys  m;=,ska w¾O f.da,dldr fldgig iïnkaO lr rEmfha
oelafjk l=i,dkh idod we;'
i. l=i,dkfha Wi fldmuK o@
ii. l=i,dkfha m;=f,a j¾.M,h .Kkh lrkak'
iii. fla;= wdldr fldgfia mßudj fidhkak
iv. fla;= wdldr fldgfia jl% mDIAGfha j¾.M,h fidhkak
v. l=i,dkfha uq¿ mDIAG j¾.M,h fidhkak'

10'  wrh 17 cm  jQ f,day f.da,hl wNHka;rfha wrh 10 cm jq f.da,dldr yevh .kakd
l=yrhla we;'
1' fuys f,day mßudj fidhkak'
2' fuu l=yr f,day f.da,h WKq lsÍfuka miq me;s

foll os. 26 cm  o 44 cm jQ >kldNhla ;kd .;af;a
kï b;sß me;af;a os. fidhkak'

A

BC 8 m

60o

2 m

O

60o60o
60o

5 cm

12 cm

1 0

10cm
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4 cm3 cm

11'  wrh 21 cm  jQ Wi 30 cm  jQ Rcq jD;a; is,skavrhl yevh
.kakd Ndckhl mshk wrh 21 cm  o Rcq Wi 3 cm  o jQ Rcq
fla;=jl yevh .kshs' fuu Ndckfha mDIAG j¾. M,h
fidhkak'

12'  rEmfha olajd we;af;a ñkqïlr we;s ìï lvl lgq igykls'
tys mßudKh 1(10 wkqmd;hg fõ'
i. ìï lfvys j¾. M,h fidhkak
ii. ìï lv jgd wdrlaIl jegla iú lsÍug

wjYH lïì mgl os. fidhkak'
iii. fuu wdrlaIl jeg iup;=ri%ldr bvul

bos l<fyd;a tu iup;=ri%ldr bvfï
me;a;l os. fldmuK o@

13' rEmfha oelafjkafka RcqfldaKdi% msÜgkshla yd tys m<, me;a;lg hdj ;kd we;s
w¾O jD;a;dldr u,a md;a;shls'

î& msÜgksh;a u,a md;a;sh;a wh;a uq¿ ìfuys mßñ;sh fidhkak'
îi& msÜgksfha;a u,a md;a;sfha;a j¾. M, w;r wkqmd;h fidhkak'
îii& AD g iudka;r j msÜgksfha yß ueÈka u,a md;a;sh olajd mdrla ilia lr we;'

mdf¾ j¾. M,h 60 m2 kï by; rEmh u; ñkqï iys; j mdr we| olajkak'

14' rEmfha oelafjkafka RcqfldaKsl ;s%fldaKhl yevh .;a ;, rEmhls'

î& ;, rEmfha j¾. M,h .Kkh lrkak'
îi& fuu ;, rEmh taldldr yria lvla we;s >klu 5 mm jQ we;s >k jia;=jl

uqyqK;la jkafka kï"
(a) tu >k jia;=j ye¢kaúh yels ku l=ula o@
(b) tu >k jia;=fõ mßudj .Kkh lrkak'

30cm

3cm

21cm

R

Q

P

S

C

B

A

O

10

8

5

T

45o

60o

30o
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15' uqyqK; w¾O f.da,dldr jQ o n| is,skavrdldr jQ o ùÿre nrejla rEmfha oela fõ' w¾O
f.da,fha wrh 7 cm ls' is,skavrdldr fldgfia Wi 12 cm fõ'
î& fuys m;=f,a j¾. M,h fldmuK o@
îi& w¾O f.da,dldr fldgfia mDIaG j¾. M,h fidhkak'
îii& uq¿ mDIaG j¾. M,h fidhkak'
îv& nrefõ mßudj .Kkh lrkak'

16' rEmfha oelafjk jD;a;fha wrh 3.5 cm fõ'
ABCD iup;=ri%fha j¾. M,h fidhkak'

17' ksjil j;=r gexlsfha Odß;dj ,Sgr 540 la fõ' th msrùu i|yd k<hlska c,h .,d
taug i,iajd we;' gexlsh iïmQ¾Kfhka msrùug .; jQ ld,h ñks;a;= 15 ls' k<fha
c,h .,k YSS>%;dj ;;amrhg ñ,s ,Sg¾j,ska fidhkak'

18' m;=f,a wrh r o ,ïN Wi h o jQ fla;=jl mßudj =      r2 h

wrh r jQ f.da,hl mßudj =     r3

(a) úIalïNh 21 cm jQ >k f.da,hl mßudj 4581 cm3 nj fmkajkak'
(b) by; f.da,fha mßudjg iudk mßudjla we;s >k Rcq fla;=jl Wi 20 cm fõ'

tu fla;=fõ wrh ,>q.Kl j.= Ndú;fhka fidhkak' ^ = 3.14 f,i .kak'&

19' RcqfldaKdi% yeve;s m%fõY m;%hl È. m<,g jvd 5  cm jeä fõ'
î& m%fõY m;%fha rEmhla we| È. iy m<, ,l=Kq lrkak'
îi& m%fõY m;%fha j¾.M,h i|yd m%ldYkhla ,shkak' ̂ m%fõY m;%fha m,, x cm hehs

.kak&'
îii& tla m%fõY m;%hla i|yd 24 cm2 m%udKhl lvodis wjYH kï iólrKhla f.dv

k.d úi£fuka m%fõY m;%fha È. yd m<, ,l=Kq lrkak'
îv& 80 cm × 40 cm m%udKfha >k lvodishlska tjeks m%fõY m;% Wmrsu f,i lShla

lemsh yels o@ b;sß jk lvodis lene,af,a È. iy m<, fidhkak'

20' >kldN yeve;s j;=r gexlshl m;=f,ys wNHka;r ñkqï 140 cm yd 110 cm fjhs'
gexlsfha wNHka;r Wi 90 cm ls'
(i& fuu gexlsfha Odß;djh fidhkak'
îi& fuu gexlshg iïmQ¾Kfhka c,fhka msÍ we;s úg tu c, m%udKh m;=f,a wrh

28 cm la o Wi 90 cm la jQ is,skavrdldr ne/,a lShla c,fhka mqrjd .; yels o@

1
3

4
3

 

 

 

12 cm
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21' rEmfha oelafjkafka fïihla u; ;nd we;s lvodis
nrejls' w¾O f.da,hla uOHfha iuñ;s jk mrsos Rcq
jD;a;dldr >k fla;=jla ydrd bj;a lsÍfuka th idod
we;' w¾O f.da,fha úIalïNh 14 cm fõ' fla;=fõ m;=f,a
úIalïNh w¾O f.da,fha wrhg iudk fõ'
^1& fla;=fõ m;=f,a úIalïNh fldmuK o@
^2& fla;=fõ Wi fldmuK o@ Tfí ms<s;=rg fya;= olajkak'
^3& lvodis nrefõ mßudj .Kkh lrkak'

22' rEmfha oelafjk flakaøsl LKavfha j¾. M,h fidhkak'

(=  
22

7
 f,i .kak'&

23' rEmfha oelafjkqfha fla;= yeve;s f;dmamshls' m;=f,a
wrh 14 cm jk w;r f;dmamsfha mDIaG j¾.M,h 880 cm2 fõ'
f;dmamsfha we, Wi fidhkak'

----------------------------------------------------------------------------------------------------------------
nyqjrK - ^ms<s;=re&

1-2 9-1 17-2 25-4
2-1 10-4 18-4 26-2
3-4 11-3 19-2 27-2
4-5 12-4 20-4 28-5
5-4 13-5 21-4 29-4
6-4 14-3 22-2 30-1
7-3 15-4 23-2 31-3
8-4 16-3 24-3 32-3

rpkd -^ms<s;=re&

1' i. gexlsfha we;=<; os. } 80 cm
gexlsfha we;=<; m<, } 80 cm
gexlsfha we;=<; Wi } 90 cm

  gexlsfha we;=<; mßudj } 80 « 80 « 90 cm3

} 576000 cm3

} 576 l

ii. gexlsfha msg; ñkqï ie,l= úg mßudj} 100 « 100 « 100 cm3

} 1000000 cm3

  gexlsh ;ekSug fhdod .;a } 1000000 - 576000 cm3

fldkal%sÜ mßudj
} 424000 cm3

22

7
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2' i. ;kd .;a Ndckfha mßudj} uq¿ fla;=fõ mßudj  - bj;a l< fla;=fõ mßudj

ii. lmd bj;a l< fla;= fldgfia mßudj

  

1

3
 2 6 3

1

3

. .15 .18  cm

22
225 6 cm

7



  

;kd .;a Ndckh msrùug fla;=j .kakd jdr .Kk

3' i. bj;a l< mia mßudj  
2 3

4 3

3

3

=π×2.5 ×28 m

22
= ×6.25×28  m

7

=22×25 m

=550 m

ii. mSróvfha mdofha me;a;l os. a m f,i .ksuq'

msróvfha mßudj   
21

. .6
3

a

2 2

2

2

1
. .6 550

3

550
           

2

               275

            25 11

              25 11

              5 11 

a

a

a

a

a

 





 

 



2 12 2 6 3

2 2 3

3

3

225 3

3

1 1
= π.30 .36 - π.15 .18  cm

3 3

=6π(30 ×2-15 ) cm

=6π(1800-225) cm

=6π×1575cm

22
=6× ×1575  cm

7

=29700 cm

6 22 225

22
225 6

7

6 22 225 7

22 225 6

7
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msróvfha mdofha me;a;l os. 5 11 m

4' i.

2

12 cm×8 cm

96 cm
ii. me;a;l os. 8 cm jk iup;=ri%h

j¾. M,h
2

=8 cm×8 cm

=64 cm

mrsñ;sh 
= 8×4 cm

= 32 cm

iii. 6 la lemsh yel'

iv.      j¾.M,fha fo.=Kh }

úh yels ñkqï } 

12 8 2

24   8

12   16

6   32

48  4

 









È. m <,

È. m <,

È. m <,

È. m <,

v. lmd .kakd ,o iup;=ri%fha úl¾Kfha os.
me;a;l os. f,i .;a úg iup;=ri%fha
j¾.M,h fo .=K fõ'

8 2 8 2

64 2





5' i. f.da,fha mDIaG j¾.M,h 24 r

is,skavrfha jl% mDIaG j¾.M,h 

2

2

2 2

4

rh

r r

r









  



  f.da,fha mDIaG j¾.M,h = is,skavrfha mDIaG j¾.M,h

ii. 2 = 4πrf.da,fha mDIaG j¾.M,h s

   
2

= 4×3.14×10×10

= 4×314

= 1256 cm

iii. >klfha úl¾Kfha os. f.da,fha úIalïNhg iudk úh hq;= h'

8 cm

   192 cm

5 x 3

5                                         5

3

3             3                 3               3
5

2

8

8

8 2

8 2

8 2

A

E

F

B

C

D

G
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2 2 2 2 2 2

2 2 2 2 2 2

2 2

2 2

AC   = AB + BC  = a + a  = 2a

AD   = AC + CD  = 2a + a  = 2a

AD = =20

20  = 2a  + a

20    = 3a  

3a   = 20 

20
       =  

3
a





f.da,fha úIalïNh 

>klfha me;a;l È. =
20

3
 cm

iv. me;a;l j¾. M,h 
20 20 400

33 3
   cm2

uq¿ mDIAG j¾. M,h = 
400

6
3
  cm2  = 800 cm2

6' i. 2.7 270 cmm 

mä .Kk
270

6

45





ii.

iii. BC = 8 cm×45 = 360 cm   = 3.6 m
iv. mähl l¾Kh 10 cm fõ'  ^6" 8" 10 ;%slhla jk neúka &

mä 45 la we;s ksid" AB  os. = 45×10 cm  = 450 cm = 4.5 m

v. tl mähl mßudj = 
4 3 3 31

8 6 70 cm   =  24 70 cm   =  1680 cm
2
   

7' i. ;%msishu

ii. OA o=8 m+2 cos 60 ×2 m

1
=8 m+2× ×2 m

2

=10 m

iii. OA iy CB w;r ,ïnl Wi

10 cm
70 cm6 cm

8 cm

A

B

2.7 m

3.6 m
C
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tu ,ïn Wi sin 60

3
2  m

2

3  m

oOC

 



iv. OABC j'M 2

2

10 8
3 cm

2

9 3 cm

 
  
 



v. flakaøsl LKavfha j'M 21

2

1
2 2

2 3

2

3

radr Q







   



f;drfKa j'M  
2

9 3 2
3

4
9 3

3





  

 

vi. flakaøsl LKavfha pdm os. 

2
2

3 3

radrQ

 



  

vii. wjYH máj, os. 2π
=10+8+2×4+ ×2 m

3

4π
=18+8+  m

3

4π
26+  m

3

 
  
 



8' i. fjd,sfnda,fha mDIaG j¾.M,h  2= 4πr

  

2

2

2

= 4 3.14 10 10 cm

= 314 4 cm

= 1256 cm
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ii. fjd,sfnda,fha mßudj  3

3

3

4
 πr
3

1256X10
  cm

3

12560
 =4186.6 cm

3







iii. f.da,hla weisÍu i|yd >klhl bv fjka
l< hq;= h'

fjd,sfnda,fha mßudj  3= 20 20 20 1000 cm  
3 8000000 cm

iv. >kl fmÜáfha mßudj 3 8000000 cm  3= 200 200 200 cm 

  me;a;l È. = 200 cm

v. is,skavrfha Wi h hehs .ksuq'       3 24
πr =πr h

3

4
r=h

3

4
X10=h

3

40
=h

3

1
h=13  

3

  is,skavrfha Wi 
1

=13  cm
3

9' i. l=i,dkfha Wi = 12 + 5 cm = 17 cm

ii. l=i,dkfha m;=f,a j¾.M,h = 2r   2 2= 3.14 5 5 cm   = 78.5 cm 

iii. fla;= wdldrfha fldgfia mßudj = 
21

πr h
3

  

3

3

3

1
 ×3.14×5×5×12 cm
3

 3.14×5×5×4 cm

 314 cm







v. fla;= wdldr fldgfia we, Wi l kï'

20

20
20
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2 2 2

2

2

12 5

144 25

169

13

l

l

l

l

 

 





jl% mDIAGfha j¾.M,h  = rl  2 2 = 3.14 5 13 cm  = 204.1 cm 
vi. uq̈  mDIaGfha j¾.M,h = fla;=fõ jl% mDIaGfha j¾.M,h + w¾O f.da,dldr fldgfia

j¾.M,h + m;=f,a j¾.M,h

      

2 2

2

2

2

= 204.1 + 2π 5 78.5 cm

= 204.1 + 2 3.14 25 78.5 cm

= 204.1+157+78.5 cm

= 439.6 cm

 

  

10'  f,day mßudj

 

   

 

3 3 3

3 3 3

2 2 3

3

3

3

3

4 4
= π×17 - π×10  cm

3 3

4
= π 17 -10  cm

3

4
= π 17-10 . 17 +17×10+10  cm

3

4 22
= . .7. 289+170+100  cm

3 7

4 22
= . .7.559 cm

3 7

49192
=  cm

3

1
=16397  cm

3

me;s a, b yd c jk >kldNhl mßudj  = abc fõ' b;sß me;af;a os. x cm kï

49192
44 26

3

49192 43 1
14

44 26 3 3 3

x

x

  

  
 

b;sß me;af;a os. 
1

=14  cm
3
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11'  mDIAG j¾. M,h } fla;=fõ jl% mDIAGfha j¾. M,h ¬ is,skavrfha jl% mDIAGfha j¾. M,h
   ¬ is,skavrfha m;=f,a j¾. M,h

fla;=fõ we, Wi l kï"

2 2 23 21   = 9 441 450

450 9 5 10 9 25 2 15 2

l

l

   

        

fla;=fõ jl% mDIAGfha j¾. M,h
222

21 15 2 990 2  cm
7

rl    

   is,skavrfha jD;a;dldr m;=f,a j¾. M,h
222

2 2 21 30 3960 cm
7

rh     

   is,skavrfha jD;a;dldr m;=f,a j¾. M,h
2 2 222 22

21 21 21 1386 cm
7 7

r      

mDIAG j¾. M,h  2 2990 2 3960 1386 cm   990 2 5346 cm    

12' i  - AOP RcqfldaKs ;%sfldaKfha tan 60

      5 3

cos  60

     10

o AP

AO

AP

AO

OP

OP









 PQS RcqfldaKs ;%sfldaKfha a tan 30
8

o SQ SQ

SP
 

8
    

3

cos30

16
    

3

     (BS=AP )

8
         5 3

3

SQ

SP

PQ

PQ

BQ BS SQ







 

 

neúka

2 2 2

23

3

     10

   

    10 2

    

23 23 10 3
        10

3 3

BQ

TR TQ

RQ RT TQ

RQ

CR BQ TQ
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os. mßudKh 1(10
j¾. M, mßudKh 1(100

AOP ;%sfldaK j¾. M,h 
2

5 5 3

2

25 3

2

OA AP







APQB j¾. M,h
1

( )
2

1 23
5 3 .8

2 3

152

3

AP BQ AB 

 
  
 



BQRC j¾. M,h
1

( )
2

1 23 23 10 3
.10

2 3 3

46 10 3
5

3

BQ CR BC 

 
   
 

 
   
 

lgq igyfkys j¾. M,h 

25 3 152 230 50 3

2 3 3

25 3 382 50 3

2 3

75 764 100 3

2 3

839 100 3 839 100 1.7

2 1.72 3

839 170 669

3.4 3.4

196.7647

AOP APQB BQRC  
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  ìï lfvys j¾.M,h 196.7647 100

19676.47

 



 

j¾. tall

ii. lgq igyfka udhsï f¾Ldj, os.

 udhsï jefÜ os. 54.17 10

541.7

 

  tall

iii. iup;=ri%dldr ìul me;a;l os. 
600.6

150.15
4

   tall

13' î& 96 m
îi& 60 (11
îii&

14 i& 6 cm2

îi& (a) ;%sfldaKdldr m%siauh
(b) 3 000 mm2

15 î& 154 cm2

îi& 308 cm2

îii& 990 cm2

îv& 2566'66 cm3

16' 49 cm2

17' 600 mls-1

18' (a)
(b) 14'79 cm

19' î&

îi& m%fõY m;%fha m<, x kï j¾.M,h = x(x + 5)
îii& os. 8 cm " m,< 3 cm
îv& 130" os. = 40 cm,  m<, = 2 cm

20' î& 1386000 cm3

îi& 6
21' î& 7 cm

îi& 7 cm fla;=fõ Wi w¾O f.da,fha wrhg iudk fõ'
îii& 628'83 cm3

22' 102'66
23' 20 cm

2m

x

2 2 2

2 2

2 2

A X  =  A O + O X

 =  5 + 5

A X  =  2 5

A X  =  5 2

A X  =  X B

A X + X B  =  5 2 + 5 2

=  1 0 2

 5
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tallh 04 -  mhs;.ria iïnkaO;dj

rpkd m%Yak

1' ABCD ;%emSishfï  AD yd BC mdo iudka;r fõ'
AB,BC yd CD mdoj, os. ms<sfj<ska  4 cm, 4
cm yd 5 cm  fõ' EAB = 900 la fõ' ABCD
;%emSishfï j¾. M,h fidhkak'

2' PQR RcqfldaKs ;%sfldaKfhys  90


QPR  o PQ:
PR = 1:2  o QR = 5 5  cm fõ' PQ ys os. fidhkak'

3' ABC RcqfldaKsl ;%sfldaKfhys ABC = 900 la jk w;r AB
yd BC mdoj, os. ms<sfj<sska tall 5 yd tall 3  fõ' B isg
AC g we|s ,ïnlh wäh D jk w;r D isg BC g we|s
,ïnlfha wäh E fõ' DE ys os. tu tallj,ska fidhkak'

4' ABCD iup;=ri%fhys me;a;l os. 4 cm  fõ' BC ys uOH
,laIHh E fõ'
 (i) AB: AE: AC os. w;r wkqmd;h fidhkak'
 (ii) ABE: ACE: ABC ;%sfldaKj, j¾. M, w;r

wkqmd;h fidhkak'
 (iii) ABE ;%sfldaKfhys j¾.M,h iy ABCD

iup;=ri%fha j¾.M,h w;r wkqmd;h ms<sn| j
Tng l=ula lsj yels o@

 (iv) AE os. AB weiqßka m%ldY lrkak'

C

A
 

3

5

B E

D

4 cm
5 cm

A E D

4 cmB C

 
R

2x

P Qx

cm55

 
4 cm B

C

A

D

E
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5' XYZ iumdo ;%sfldaKfhys YZ  ys uOH ,laIH O fõ'
(i) XO ys w.h YZ weiqßka m%ldY lrkak'
(ii) t weiqßka" mdohl os. 4 cm  la jk iumdo

;%sfldaKfha iuÉfPaolh jk XO ys os.
.Kkh lrkak'

6'  AB = BC = 1 cm fõ' BCDEF rEmfhys
 j¾.M,h iy mßñ;sh fidhkak'

7' ABC RcqfldaKS f,dayuh wia;rhla AE iy CD
lKq folla u; rEmfha wdldrhg r|jd we;' fuu
wdia;rfha ABC= 90O  iy   AB=BC ,
AE = CD=1  m, AC=2 m fõ'
(i) ABC f,dayuh wdia;rh jgd úis;=re u,a je,la

iys; máhla we, ùug wjYHj we;' ta i|yd

máfhys uq¿ os. fldmuK o ̂  4.12   f,i

i,lkak&
(ii) fuu máfhys óg¾ 1 l ñ, re(50 ls' máh

i|yd jeh jk uq¿ úhou fidhkak'
(iii) fuu wdia;rfhys ia:djr;ajh jeä lsÍu i|yd

B fl<jfrys isg BX isria f,dayuh oKavla
AC g ,ïnl j fmdf<djg iïnkaO lrk ,os' fï i|yd wjYH oKafvys os.
fldmuK o@

(iv) ;j ÿrg;a fuu moaO;sfhys ia:djr;ajh jeä lr,Su i|yd B isg 2 2  m os.e;s

BY kï fjk;a f,dayuh oKavla wdk; f,i fmdf<djg iïnkaO lr we;'
XY ys os. fldmuK o@

Y O Z

X

B

CA
2 m

1 m

E D

A

1 cm

E

F

D

CB      1 cm
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(v) BYX fldaKfha ys úYd,;ajh fidhkak'
(vi) fuu f,dayuh oKafvys  ñg¾ 1 i|yd re(200 l uqo,la jeh lsÍug isÿ fõ' BX iy

BYf,dayuh o~q fol i|yd jeh jk uqo, fldmuK o@
(vii) ABC  wdia;rfhys 1 m2 la i|yd jeh jk uq¿ uqo, re(3000 ls' AE  iy CD tla

tla lKqjla ieoSu i|yd jeh jk uqo, re(2000 la ne.ska fõ kï" fuu ish¨ u
ld¾hhka i|yd jeh jk uq¿ uqo, fidhkak'

(viii) øjHj,g wu;r j ;yvqj iú lsÍu i|yd jev l=<sh jYfhka re(2000 l uqo,la
wjYH fõ kï fuu ld¾hh iïmQ¾K lsÍu i|yd jeh jk uq¿ uqo, fldmuK o@

8' f.dvke.s,a,l ;srig 300 l
wdk;shlska hq;a jy,hla osf.a
10 m la .uka lsßfuka X kï
<ufhla f.dvke.s,af,a jy,h
uqÿkg meñfKa ' tu
f.dvke.s,af,ys u wfkla mi
;srig 450 l wdk;shlska hq;a
jy,hla osf.a .uka lsÍfuka
Y kï <ufhla f.dvke.s,af,a
jy,h uqÿkg meñfKa' fuu
f.dvke.s,af,ys ;sria ì;a;s
uÜgfï isg jy,h uqÿkg
lKqjla iúlr we;' A fl<jr
iy B fl<jr hg,Shlska iïnkaO lr we;'
(i) ;sria uÜgfuys isg jy,fhys uqÿk olajd Wi fldmuK o@
(ii) Y <uhd .uka l< ÿr fldmuK o@
(iii) AB hg,Sfhys os. fldmuK o@

090


DPA  iy 090


DQB  jkfia DP iy DQ ,S má folla AC g iy BC g

iïnkaO lr we;'
(iv) DP ys os. fldmuK o@
(v) DQ ys os. fldmuK o@

9' PQR RcqfldaKs ;%sfldaKfhys PQ = 2b, QR = a - b
fõ'
(i). PR mdofhys os. a yd b weiqßka m%ldY lrkak'
(ii)    a = 5 m,  b=2 m kï PQR ;%sfldaKfhys mßñ;shg

  iudk mßñ;shlska hq;= iup;=ri%hlj¾. M,h
  fidhkak'

(iii)  fuu iup;=ri%fhys me;a;l os.g iudk os.lska
  hq;a iumdo ;%sfldaK 4 la iup;=ri%fha  me;s 4 g
 ixhqla; lsÍfuka idok ,o ixhqla; rEmhl
 j¾. M,h fidhkak'

B

C

A

Q

D

P

h

45o
30o

P

R

2b

Q a-b
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10'  jD;a;dldr msÜgkshl AB hkq úIalïNhls' ABC
hkq RcqfldaKs ;%sfldaKhl yevfhka hq;= u,a
md;a;shls' AB = 10 m iy BC = 8 m  fõ'
(i) ABC u,amd;a;sh jgd lïì fmdgj,a 3 lska

hq;= lïì jegla .eiSug wjYHj ;sfí' ta i|yd
wjYH lïì óg¾ .Kk fidhkak'

(ii) lïì óg¾ 1 l ñ, re(50 la kï lïì .eiSu
i|yd jeh jk uq¿ uqo, fidhkak'

(iii) u,amd;a;s yer b;sß fldgfia ;K fld<
isgqùug ie,iqï lr we;' ;K fld<
isgqùu i|yd we;s uq¿ j¾.M,h fidhkak'

(iv) ;K fld< isgqùu i|yd 1 m2 la i|yd jeh jk uqo, re(70 ls' msÜgksfha
;K fld< isgqùug jeh jk uq¿ uqo, fidhkak'

(v) jD;a;fhys flakaøh jk O isg OX ,ïnlhla jD;a;fhys mßêhg ,l=Kq lr
X kï ia:dkfhys l+[a[hla .id we;' BX, AX  ,Kqjlska hd lr we;' BX iy
AX j, osf.ys tl;=j fidhkak'

----------------------------------------------------------------------------------------------

rpkd m%Yak - ^ms<s;=re&

1' ms<s;=r 22 cm2

C isg AD mdohg we|s ,ïnlfha wäh E hehs is;uq'

090


EAB > AE //  BC  o neúka

090


ABC  la fõ'

fï wkqj ABCE iup;=ri%hla fõ'

AB=CE jk w;r AB=4 cm  jk neúka  CE=4 m fõ'

oeka CED RcqfldaKS ;%sfldaKhla neúka mhs;.ria iïnkaO;dj wkqj"

CE2 + ED2  = CD2

 ED2  = CD2 - CE2 = 52 - 42

 ED  = 3

 AD  = 4+3=7

oeka ABCD ;%emSishfï j¾. M,h = 
2

1
 (BC + AD) x 4

= 
24 7 11

4 4 22
2 2

cm

   

2' ms<s;=r ( PQ = 5 cm
PQ:PR=1:2 neúka  PQ=x kï ; PR=2x fõ' PQR RcqfldaKS ;%sfldaKh i|yd

mhs;.ria iïnkaO;dj wkqj"
QR2 = PR2 + PQ2

x2 + (2x)2 = 2)55(

  5x2 = 125
  x2 = 25
  x = 5 cm
PQ = 5 cm

C

A B

O
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3' ms<s;=r ( 
34

45

ABC RcqfldaKs ;%sfldaKh i|yd mhs;.ria iïnkaO;dj fhoSfuka
AC2=BA2+BC2=52+32=25+9=34

AC = 34

ABC ;%sfldaKfha j¾. M,h ie,lSfuka

2

1
 « BD «  AC = 

2

1
«  5 «  3

2

1
 «  BD «  34  = 

2

15
   BD = 

34

15

BDC RcqfldaKs ;%sfldaKh i|yd mhs;.ria iïnkaO;dj fhoSfuka
BD2+DC2=BC2

22

2

3
34

15









DC

2
2 15 306 225 81

9
34 34 34

DC


   

  DC =  
9

34

BDC ;%sfldaKfha j¾.M,h ie,lSfuka

2

1
   BC   DE =  

2

1
   BD   DC

2

1
   3 DE = 

2

1
   

34

15
 34

9

DE = os. tall 
34

45

4' (i) AE2  =AB2+BE2

AE2  =42+22 = 20   AE = 20

AE = 2 5 cm

AC2  =AB2+BC2 =42+42  =32    AC = 4 2 cm

AB: AE:AC = 4:2 5 : 4 2

     = 2 : 5    : 2 2

(ii) ABE : ACE : ABC = 
2

1
2   4 : 

2

1
2   4 :  

2

1
4   4

= 4 : 4 : 8
= 1 : 1 : 2

(iii) ABE:   ABCD = 4 : 16  = 1: 4
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tu ksid ABCD iup;=ri%fha j¾. M,h ABE ;%sfldaKfhys j¾. M,h
fuka y;r .=Khls

(iv)   AE2  =AB2+BE2

    

2

2

2

1








 ABAB

AE2  = 
25

4

AB

2
5

AB
AE 

5' (i)  XY2  =XO2+YO2   ( XOY RcqfldaKs ;%sfldaKhla ksid.)
  XO2  =XY2-YO2

  XO2  =YZ2-(
2

1
YZ)2

  4x102 = 3YZ2

      YZXO
2

3


YZ = 4 cm jk úg.
3

XO= ×4=2 3  cm
2

6' AC2=AB2+BC2 = 12 + 12 = 2

AC= 2  cm,   CD = 2  cm

AD2 = AC2 + CD2 = 2)2(  + 2)2( =4  AD = 2cm,  DE = 2 cm

AE2 = AD2  + DE2 AE2  = 4+4 = 8

AE    = 2 2  cm,  EF = 2 2  cm

AF2 = AE2 + EF2    2(2 2)  + 2(2 2 )  = 8+8 = 16

AF = 4cm

ABC ;%sfldaKfha j¾.M,h = 
2

1
 X 1X1 = 

2

1
 cm2

ACD ;%sfldaKfha j¾.M,h = 
2

1
 X 2 X 2  = 1 cm2

ADC ;%sfldaKfhj¾.M,h = 
2

1
 X 2X2 = 2 cm2

AEF ;%sfldaKfha j¾.M,h = 
2

1
 X 2 2 X 2 2  = 4 cm2

rEmfhys j¾.M,h = (
2

1
 +1+2+4) = 7.5 cm2
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mßñ;sh = AB+BC+CD+DE+EF+FA= 1+1+ 2  +2+ 2 2 +4

 8 3 2  cm

7' ABC RcqfldaKs ;%sfldaKfhys wdia;rfhys AC = 2 m   AB=BC=X m  kï" ;
AC2 = AB2+BC2

   4 = X2+X2

 2X2 = 4
  X2 = 2

  X = 2 m

(i)  wjYH máfhys uq¿ os.  =(2 + 2 m2) m

    m2 = 1.4

wjYH uq¿ os. = (2+21.4) m
=  (2+2.8) m
=  4.8 m

(ii) uq¿ úhou = 4.8  « 50 =  re( 240/=

(iii) BX  = BP + PX  fõ'
BP2 = BA2 - AP2

BP2 = (2-1)
   = 1

BP   = 1 m

wjYH oKafvys os. .= (1+ 1) m = 2 m
(iv) XY2 = BY2 - BX2

=    22

)2(22 

XY2 = ( 8 - 4) = 4
XY = 2 m

(v) BXY  ;%sfldaKh ie,l+ úg BX = 2 m , XY =  2 m , BY=2 2 m m,

090


BXY , 045


BYX

(vi) BX + BY =  (2+2 m2) m = 4.8 m jeh jk uq¿ uqo, 4.8 X 200 = re( 960

(vii) ABC wdia;rfhys j¾. M,h } 
2

1
 m2   m2   =  1 m2

wdia;rh i|yd jeh jk uqo, = 1 « 3000 = re( 3000
lKq fol i|yd jeh jk uqo, = re(  2000 + 2000 = 4000
u,a je,a iys; máh i|yd jeh jk uqo,  }re( 240

uq¿ úhou =3000 + 4000 + 960 + 240 = 8200
(viii) jev l=,sh ¬ uq¿ úhou = 2000 + 8200 = re( 102 00

B

X

A
1 mP

C
1 m

2

1 m
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8' (i) 090


ADC  ADC RcqfldaKS ;%sfldaKhls'

  
10

30sin 0 h


1
h= ×10=5 m

2

(ii) Y <uhd .uka l< ÿr =BC

BDC RcqfldaKs ;%sfldaKfha 
BC

h
045sin

45sin

h
BC 

B C = 5 2  m

(iii) AB  mrd,fha os. AD+BD

AD

AC

AD
cos300

10
                     

AD AD
cos30 = = BD=h=5 m

AC 10
        ( 045



DBC ksid)

10 3
AD= =5 3

2

AD+DB=(5 3+5) m

=5( 3+1) m

(iv)   APD ;%sfldaKfhys 30sin 0

AD

PD


352

1 PD

AD



5 3

5 3 m
PD=

2

(v)   DQB ;%sfldaKfhys 

DQ

DB

DQ

1

45sin 0 

DQ

DB

5

52

1


 

52

5
DQ=   m

2

9' (i) PQR RcqfldaKs ;%sfldaKfha
PR2=PQ2+QR2 = (2b)2 + (a-b)2 = a2 -2ab +5b2

PR = 22 52 baba 
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(ii) a=5, b=2 jk úg PR = 25-2×5×2+5×4 =5 m

^3" 4" 5& mhs;.ria ;%slhls'
PQR ;%sfldaKfhys mßñ;sh (4+3+5) = 12 m

PQR ;%sfldaKfhys mßñ;shg iudk mßñ;shlska hq;a

iup;=ri%hl me;a;l os. }
12 m

=3 m
4

j¾. M,h }  3 m×3 m = 9 m2

(iii) BC= 3m, BR=RC=
3

2
 m

FR2=BF2 - BR2

  
2

2 3
3

2

 
   

 

     
2 9 27

9
4 4

FR   

3 3

2
FR   ,

BCF ;%sfldaKfhys j¾. M,h 

2

1 3 3
3

2 2

9 3

4
m

  



iumdo ;%sfldaK 4 ys j¾. M,h 

2

9 3
= ×4

4

=9 3 m

ixhqla; rEmfhys j¾. M,h } iup;=ri%fha j¾.M,h  ¬ iumdo ;%sfldaK 4
j¾. M,h

     

 
 

2

2

= 9+9 3  m

=9 1+ 3  m

10' AB = 10 m       BC = 10 m
AC2 =AB2-BC2

= 102 - 82

AC =6m
(i) ABC ;%sfldaKfhys mßñ;sh  } (6+8+10)m =24 m

lïì fmdgj,a 3 la .eiSug wjYH lïì óg¾ .Kk = 24 x 3=72 m

C

E

D

F

B

H

A

G

3 m

3 m

3 m

3 m

R3 m



73

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

(ii)  lïì óg¾ 1 l ñ, re(50 la kï 72 m i|yd
jeh jk uqo, = re(72 x 50 = re( 3600

(iii)   u,a md;a;sfha j¾. M,h    =
2

1
 x 8 x 6 2m   = 24 m2

jD;a;dldr msÜgksfha j¾. M,h = 
2 2 222 22×25

πr  = ×5×5 m  =  m
7 7

;K fld< isgqùu i|yd we;s uq¿ j¾. M,h = 
222×25

-24  m
7

 
 
 

=  
2382 4

=54  m
7 7

(iv) ;K fld< isgqùug jeh jk uqo, = re( 
7

382
X 70= re( 3820

(v) 2 2 2

2 2

2 2

AX  = AO +OX

 = 5 +5

AX  = 2 5

AX = 5 2

AX = XB 

AX+XB = 5 2+5 2

= 10 2 m



fõ'
  A                               O                           B

X



74

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

tallh 05 -  ñkqï Ys,aml%u

nyqjrK m%Yak

1&' óg¾ fldaÿj Ndú;fhka ,nd .; yels l=vd u ñkqu jkqfha@

1) 0.1 m 2) 0.1 mm        3) 1 mm         4) 2 mm           5) 5 mm

2&' cm mßudKh u.ska AB oKAvl os. ueksfï wjia:djla igyfka oela fõ' ^mßudKh

úYd, lr we;& AB oKafâ os. fldmuK o@

1) 1.4 cm 2) 1.5 cm 3) 2.5 cm 4) 2.6 cm 5) 3 cm

3&' my; rEmfha oelafjk mßos A fl<jr mßudKfha 0 cm i,l=Kg my<ska ;nd we;s úg

B fl<jr 1.4 cm iy 1.5 cm i,l=Kq w;r o< jYfhka ueo m%foaYfha mj;S' ̂ fuys oS cm

mßudKh úYd,lr we| we;& cm mßudKfhka ueksfï oS ueksh yels l=vd u ñkqu 1 mm

(0.1 cm) fyhska B fl<jrg wod< mdGdxlh 1.4 cm fyda 1.5 cm úh hq;= h'fuu ñkqfï

we;s úh yels Wmßu fodaIh l=ula o@

1) 0.5 mm 2) 1 mm 3) 0.5 cm 4) 1 cm 5) 2 cm

4&' ñkqula x f,i ye|ska jQ úg tys fodaIh  kï Nd.sl fodaIh  f,i ,súh yels h'

cm mßudKfhka oKavl os. 20 cm f,i olajhs kï tys m%;sY; fodaIh my; ljrla o@

^os. ueksfï oS we;s jk Wmßu ksudks; fodaIh 1 mm f,i .kak'&

1) 2) 3) 

4) 5) 

5&' fikaáóg¾ mßudKfhka ñkqï .eksfï oS we;s úh yels Wmßu fodaIh 1 mm f,i .;a

úg Wmßu m%;sY; fodaIhla we;s úh yelafla my; ljr ñkqu u.ska o@

1) 100 cm 2) 500 cm 3) 25 cm 4) 20 cm 5) 10 cm

6&' ñkqul m%;sY; fodaIh 1] blau jkafka kï tu ñkqu ksjeros fkd jk f,i ie,fla'

fï wkqj my; ljr ñkqula ,nd .ekSu i|yd fikaá óg¾ mßudKh fhda.H fkdfõ o@
1) 100 cm 2) 50 cm 3) 40 cm 4) 20 cm 5) 5 cm

7&' l=vd m%udKfha ñkqï ^2cm jeks os.lg wvq& uekSu i|yd iqÿiq WmlrKh $ WmlrK

jkafka

(A) fikaá óg¾ mßudKh

(B) óg¾ fldaÿj

(C) j¾ksh¾ le,smrh

(D) uhsfl%da ógr wdudkh

iqÿiq WmlrK $ WmlrKh jkafka@

1) A muKs2) C muKs   3) D muKs 4) A yd B muKs 5) C yd D muKs

0cm 1cm 2cm

A B

0 cm 1 cm 2 cm

A B
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8&' j¾ksh¾ WmlrKhl m%Odk mßudKh 1 mm  fldgiaj,ska hqla; h' tjeks fldgia

9 la j¾ksh¾ fldgia 10 la iu. iumd; fõ' fuu WmlrKfha l=vd u ñkqu

jkqfha@
1) 1 mm 2) 0.5 mm 3) 0.2 mm 4) 0.1 mm 5) 0.05 mm

9&' j¾ksh¾ WmlrKhl l=vd u ñkqu 0'1 mm fõ' m%Odk mßudK fldgil os. 1 mm

fõ kï" j¾ksh¾ mßudK fldgil os. my; ljrla o@
1) 0.1 mm 2) 0.5 mm 3) 0.9 mm 4) 1.1 mm 5) 1.9 mm

10&' ñkqula .eksfï oS j¾ksh¾ le,smrhl mßudK msysgk wdldrh my; mßos fõ'

^j¾ksh¾ fldgia 10 la m%Odk mßudKfha 9 mm yd iumd; fõ'& fuu lshùu

jkqfha'
1) 2.5 cm 2) 2.15 cm 3) 2.05 cm
4) 2.00 cm 5) 1.95 cm

11&' j¾ksh¾ le,smrh wdOdrfhka my; ljr ñkqï ,nd .; yels o@

(A) hlv máhl m,,

(B) fnda, fnhdßul we;=<; úIaalïNh

(C) ldishl uOHkH úIalïNh

1) A muKs 2) B muKs   3)  A yd D muKs     4) B yd C muKs

5) A, B yd C  hk ish,a, u

12&' j¾ksh¾ mßudKhla Ndú; fkd jk WmlrK jkqfha my; ljrla o@

(A) j¾ksh¾ le,smrh (B) uhsfl%da óg¾ bial=remamq wdudkh

(C) p, wkaùlaIH (D) f;|~q ;=,dj

1) A muKs   2) C muKs   3) B yd C muKs 4) B  yd D muKs

5) B, C   yd D  muKs

 m%Yak wxl 13 isg 15 olajd"

j¾ksh¾ mßudKhla idod we;af;a m%Odk mßudKfha 9 mm iudk fldgia 10 lg

fnoSfuks' fuys ykq iam¾Y j we;s úg mßudK msysgk wdldrh my; mßos fõ'

13&' uQ,dxl jro hkq my; ljr mr;rhla o@
1 ) AB 2) BC 3)  AC 4)   AD 5) BD

14&' by; uQ,dxl jrfoys w.h jkqfha@
1) 0.02 cm 2) 0.35 cm 3) 0.04 cm 4) 0.05 cm 5) 0.06 cm

15&' by; le,smrfhka f.da,hl úIalïNh ueksfï oS mßudK msysgk wdldrh my;

mßos fõ' uQ,dxl jro ie,ls,a,g f.k" f.da,fha ksjeros úIalïNh jkqfha@
(1) 2.95 cm 2) 3.05 cm 3) 3.09 cm 4) 3.17 cm 5) 3.46 cm

2 cm 3 cm

0 10 V

3 cm

0

0 cm

A

0 5

B CD.
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 m%Yak wxl 16" 17 i|yd"

j¾ksh¾ mßudKhl m%Odk mßudKfha 9 mm ÿrla j¾ksh¾ fldgia 10 iu. iumd;

fõ' fuys ykq iam¾Y l< úg mßudK msysàu ^a& igyfka o@" i¾mk l+r

wdOdrfhka .eUqr ueksfï oS mßudK msysgk wdldrh ^b& igyfkka o fmkakqï

lrhs'

^a&     ^b&

16&' (a) igykg wkqj uQ,dxl fodaIh jkqfha

1) 0.02 cm 2) 0.04 cm 3) 0.06 cm 4) 0.08 cm 5) 1.02 cm

17&' uQ,dxl jrola fkdue;s úg i¾mk l+r ksjeros j mj;S hhs ie,l= úg ^b& igykg

wkqj .eUqr i|yd ksjeros w.h jkqfha@

1) 2.78 cm 2) 3.84 cm 3) 3.90 cm 4) 3.96 cm 5) 4.20 cm

18&' uhsfl%da óg¾ bial=remamq wdudkhl Ndú; jk bial=remamqfõ ysi jg 5 N%uKfha oS

bial=remamq ;=v 5 mm ÿrla .uka lrhs' fuys wka;rd,h jkqfha@

1) 5 mm 2) 4 mm 3) 1 mm 4) 0.5 mm 5) 0.1 mm

19&' wka;rd,h p jk bial=remamqjl mßudKh iudk jD;a; fldgia n j,g fnod we;'

fuu WmlrKfhka ueksh yels wju ñkqu my; ljrla o@

1) 
n

p
2)  

p

n
3) pn 4) 

1n

p
5)  P

20&' bial=remamq wdudkhl ysi jg 10 la N%uKfha oS" jD;a; mßudKh f¾Çh mßudKh u;

.uka l< ÿr 5 mm fõ' jD;a; ysi iudk fldgia 50 lg fnod we;' l=vd u ñkqu

jkqfha my; ljrla o@

1) 0.1 mm 2) 0.05 mm 3) 0.02 mm 4) 0.01 mm 5) 0.005 mm

21&' uhsfl%da ógr bial=remamq wdudkfha boao iy lsKsysr iam¾Y ùug ie,eiajQ úg mßudKj,

msysàu my; mßos fõ' jD;a; mßudKh iudk jD;a; fldgia 50 lg fnod we;' uQ,dxl

fodaI ke;ehs ie,l+ úg mßudK ksjeros j olajd we;af;a my; ljr igyk u.ska o@

1&' 2&' 3&

4& 5&'

0 1 cm

0 cm V

M

4 cm

0

45

0

0 5

0

0 10

5

0

0

15

10

0 5

0

0
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  ² uhsfl%da óg¾ bial=remamq wdudkhl f¾Çh mßudKh 
1

2
mm  fldgiaj,ska hqla; h'

jD;a; mßudKh iudk fldgia 50 lg fnod we;' fuu WmlrKh Ndú;fhka 22 iy

23 m%Yakj,g ms<s;=re imhkak'

22&' boao yd lsKsysr iam¾Y l< úg mßudK msysàu my; mßos kï" fuys

oelafjk uQ,dxl jrfoys w.h jkqfha

1) 0.11 mm 2) 0.15 mm 3) 0.60 mm

4) 0.65 mm 5) 1.15 mm

23&' boao iy lsKsysr iam¾Y l< úgmßudK msysàu my; mßos kï uQ,dxl jro l=ula o@

1) 0.11 mm 2) 0.15 mm 3) 0.39 mm

4) 0.49 mm 5) 1.11 mm

24&' igyfka olajd we;af;a bial=remamq wdudkhl fldgils' jD;a;

mßudKh iudk fldgia 50 lg fnod we;s w;r th mQ¾K jg

folla N%uKfha oS f¾Çh mßudKh  1 mm ÿrla .uka lrhs' boao

iy lsKsysr iam¾Y l< úg mßudK msysàu  rEmfha mßos fõ' my;

ljr m%ldYh i;H fõ o@

1&' uQ,dxl jro 0.002 cm jk w;r th WmlrK mdGdxlhg tl;= l< hq;= h'

2&' uQ,dxl jro 0.002 cm jk w;r th WmlrKfha fmkajk mdGdxlfhka wvq l<

  hq;= h'

3&' uQ,dxl jro 0.052 cm jk w;r th WmlrK mdGdxlhg tl;= l< hq;= h'

4&' uQ,dxl jro 0.052 cm jk w;r th WmlrKfha fmkajk mdGdxlfhka wvq l,

  hq;= h'

5&' uQ,dxl jro 0.098 cm jk w;r th WmlrKfha fmkajk mdGdxlfhka wvq l<

  hq;= h'

25&' bial=remamq wdudkhl jD;a; mßudKh fldgia 50 lska iukaú; h' WmlrKfha l=vd

u ñkqu 0.01 mm fõ' fuu WmlrKfha wka;rd,h jkqfha@

1) 0.01 mm 2) 0.1 mm 3) 0.5 mm 4) 1.0 mm 5) 2.0 mm

26&' by; wxl 25 .eg¨fõ i|yka bial=remamq wdudkh Ndú;fhka .kakd ,o ñkqï

folla my; oela fõ'

uQ,dxl jro mÍlaIdj ;yvqjl >klu uekSu

;yvqfõ >klu jkqfha"

1) 2.44 mm 2) 2 .00 mm 3) 1.54 mm 4) 1.50 mm 5) 1.04 mm
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27&' uQ,dxl jrola fkdue;s bial=remamq wdudkhlska f.da,hl

úIalïNh ueksfï oS mßudK msysàu rEmfha mßos fõ' fuys l=vd

u ñkqu 0.01 mm f,i .;a úg f.da,fha úIalïNh jkqfha@

1) 2.20 mm 2) 2 .12 mm 3) 0.52 mm

4) 1.88 mm 5) 1.80 mm

 m%Yak wxl 28 isg 30 olajd m%YAkj,g ms<s;=re iemhSu i|yd my; rEmigyka

Ndú; lrkak'

(a) (b)

p, wkaùlaIh u.ska flaIsl k<hl wNHka;r úIalïNh ks¾Kh lsßfï oS A yd B

msysàï folg wod< mßudK msysàï by; (a) yd (b) rEm igykaj, olajd we;' ^tla

tla wjia:dfõ oS iumd; msysàï y÷kd .ekSu myiq ùu i|yd lv brla fhdod we;'&

fuu p, wkaùlaIfha l=vd u ñkqu f,i 0.001 cm i,lkak'

28&' A msysàug wod< mßudK msysàu (a) igyfka oela fõ' tu wod< mdGdxlh jkqfha

1) 2.182 cm 2) 2 .382 cm 3) 2.432 cm 4) 2.632 cm 5) 2.832 cm

29&' B msysàug wod< mßudK msysàu (b) igyfka oela fõ' tu wod< mdGdxlh jkqfha"

1) 2.132 cm 2  ) 2 .094 cm 3) 2.194 cm 4) 2.288 cm 5) 2.988 cm

30&' rn¾ k<fha wNHka;r úIalïNh jkqfha my; l=ula o@

1) 0.050 cm   2) 0.238 cm 3) 0.094 cm 4) 0.300 cm 5) 0.332 cm

31&' mÍlaIKd.dr f; |~q ;=,djlska ueksh yels l=vd u ialkaOh jkqfha"
1) 0.05 g  2) 0.1 g 3) 0.5 g 4) 1.0 g 5) 10 g

32&' rEmfha oelafjkafka j¾ksh¾ le,smrhla

u.ska ,nd.;a ñkqula i|yd jk mdGdxlhls'

tys ksjeros w.h jkqfha"

1'  22.7 mm 2'  23.7mm

3'  23.5 mm 4'  24.5 mm

5'  2.37 mm

33&' rEmfha oelafjkafka j¾ksh¾ le,smrhl yKq iam¾Yj mj;sk úg mßudK msysgk

wdldrhhs' WmlrKfha uQ,dxl jro

1'  0.3 mm tl;= l< hq;= tlls'

2'  0.3 mm wvq l< hq;= tlls'

3'  0.7 mm tl;= l< hq;= tlls'

4'  0.7 mm wvq l< hq;= tlls'

5'  1.3 mm wvq l< hq;= tlls'
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34&' wdf,dal j¾Ihla hkq"

1' ld,h ms<sn| ñkqula jk w;r th 3 x 108 x 365 x 3600 s fõ

2' ÿr ms<sn| ñkqula jk w;r th 3 x 108 x 365 x 3600 m fõ'

3' ÿr ms<sn| ñkqula jk w;r th 3 x 108 x 24 x 3600 km fõ'

4' ld,h ms<sn| ñkqula jk w;r th 3 x 108 x 365 x 3600 h fõ'

5' ÿr ms<sn| ñkqula jk w;r th 3 x 108 x 24 x 3600 x 365 m fõ'

35' rEmfha oelafjkafka j¾ksh¾ le,smrhl yKq iam¾Ij mj;sk úg mßudK msysgk

wdldrhhs' WmlrKfha uQ,dxl jro

1' 0.4 mm tl;= l< hq;= tlls'

2' 0.4 mm wvq l< hq;= tlls'

3' 0.6 mm tl;= l< hq;= tlls

4' 0.6 mm wvq l< hq;= tlls'

5' 0.7 mm wvq l< hq;= tlls'

36' óg¾ 100 la os. kQ,lska irex.,hla .=jfka md lrk <uhl=g fmfkk mßos irex.,fha

wdfrdayK fldaKh 600 la úh' <uhdf.a Wi fkd i,ld yßk ,o kï irex.,hg

fmdf<dfõ isg Wi jkqfha@

1' 50 3 m 2' 50$ 3 m 3' 100 3 m

4' 100$ 3 m 5' 50 m

37' Y+kH fodaIh .ek my; i|yka m%ldY lr we;'

A.fok ,o WmlrKfha Y+kH fodaIh ñKqï w.h u; r|d mj;S'

B. Y+kH fodaIh ke;s lsÍug ñKqula kej; kej; lsysmjrla .; yels h'

C. Y+kH fodaIh j¾ksh¾ mßudKhla we;s WmlrKj,g muKla i;H fõ'

ñka i;H jkqfha"

1' A muKs 2'  B  muKS  3' C  muK   4'  B yd C muKs

5' ish,a, wi;H fõ'

38'  p, wkaùlaIh" óg¾ fldaÿj" j¾ksh¾ le,smrh" uhsfl%da óg¾ bial=remamq wdudkh hk

úoHd.dr WmlrKj,ska lsisjla Ndú; fldg ,nd .; fkd yels ñKqu my; i|yka

tajdhska l=ula o@

1' 3'025 cm 2'  0'085 cm   3'  75'2 cm  4' 38'64 cm  5' 15'862 cm

39' 60 cm muK os. m%udKhl isÿ jk l=vd fjkia ùï uekSu i|yd my; l=uk WmlrKh

$ Ys,amh l%uh Ndú; l< fkd yels o@

1' f.da, udkh 2' p, wkaúlaIh 3' uhsfl%da ñg¾ bial=remamq wdudkh

4' óg¾ fldaÿj 5' ,Sjr l%uh

40'j¾ksh¾ WmlrKhl m%Odk mßudKh ñ,s óg¾ Nd.fha fldgiaj,ska ,l=Kq lr we;s

w;r m%Odk mßudK 1
224  mm  m%udKhla fldgia 50 lg fnod j¾ksh¾ mßudKh ilid

we;' WmlrKfha l=vd u ñkqu jkqfha"

1' 0.1 mm 2' 0.01 mm   3'  0.01 cm 4' 0.05 mm 5' 0.005 mm

41'  uhsfl%da óg¾ WmlrKhl jD;a; mßudKh 100 lg fnod we;' bial=remamqj jg 2 la

lerflk úg 1mm bosßhg wefohs' WmlrKfha l=vd u ñkqu jkqfha'

1' 0.01 mm 2' 0.1 mm   3'  0.005 mm 4' 0.05 mm 5' 0.0005 mm
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42'  uhsfl%da óg¾ bial=remamq wdudkhlska ,nd .;a ñkqula

i|yd jk mdGdxlh oelafjk rEmigykg wkqj ksjeros

mdGdxlh jkqfha l=ula o@

 1'   2.59 mm 2' 3.09 mm

 3'  5.09 mm 4' 5.59 mm

 5'  3.9 mm

43'  uhsfl%da óg¾ bial=remamq wdudkhl boao yd lsKsysrh iam¾Yj mj;sk úg rEm igyk

ol=Kq miska oela fõ' tys oelafjk uQ,dxl jro jkqfha"

1' 0.15 mm tl;= l< hq;= tlls

2' 0.15 mm wvq l< hq;= tlls'

3' 1.5 mm tl;= l< hq;= tlls

4' 1.5 mm wvq l< hq;= tlls'

5' 0.35 mm tl;= l< hq;= tlls'

44  j¾Kdj,s udkfha m%Odk mßudKh wxYl Nd.fha fldgiaj,ska ,l=Kq lr we;s w;r

tjeks fldgia 29 la 30 lg fnod j¾ksh¾ mßudKh ilia lr we;' l=vd u ñkqu jkqfha"

1' 10    2'  10$30 3' 10$60           4' 10$90 5' 10$120

45'  Y+kH fodaIh .ek lr we;s m%ldY i,ld n,kak'

A. Y+kH fodaIh ir, f¾Çh mßudKhla wvx.= WmlrKj,g muKla isud fõ'

B. Y+kH fodaIh os. iy ialkaOh ms<sn| ñKqï WmlrKj, muKla mej;sh yels
h'

C. Y+kH fodaIh ke;s lsßug mdGdxl kej; kej;;a .; hq;= h'
by; m%ldY w;=ßka

1' A muKla i;H fõ' 2'  B muKla i;H fõ' 3' C muKla i;H fõ'
4'  B  yd C muKla i;H fõ 5' ish,a, wi;H fõ'

46'  p, wkaùlaIhl rEm igykla ol=Kq miska oelafõ' fuys

m%Odk mßudKh mm Nd.fha fldgiaj,ska ,l=Kq lr we;s
w;r tjeks fldgia 49 la 50 lg fnod j¾ksh¾ mßudKh
ilia lr we;' l=vd u ñkqu jkqfha"

1' 0.1 mm 2' 0.02 mm

3'  0.01 mm 4' 0.05 mm

5'  0.5 mm
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jHqy.; rpkd m%Yak

1' rEmfha oelafjkafka ñ,s óg¾ lsysmhl ;rï >klu we;s

taldldr jD;a;dldr f,day ;yvqjlska jD;a;dldr isÿrla lmd

bj;a lr idod .;a f,day lene,a,ls' fuys úIalïNh fikaáóg¾

lsysmhla ;rï fõ'

i. ;yvqfõ >klu uekSug jvd;a iqÿiq úoHd.dr WmlrKh
l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. isÿf¾ úIalïNh uekSug j¾ksh¾ le,smrh Ndú; lrhs kï ta i|yd fhda.H jkafka
tys l=uk fldgi o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. isÿf¾ úIalïNh i|yd ,nd .;a ñkqï 3 la my; oelafõ'
14.8 mm, 14.6 mm, 14.7 mm
fuu o;a; Ndú; lr isÿf¾ uOHkH úIalïNh fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. isÿf¾ úIalïNh d ;yvqfõ msg; úIalïNh D f,i f.k ;yvqfõ >klu t kï
f,dayfldgfia mßudj i|yd m%ldYkhla ,shkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. f,day ;yvqfõ ialkaOh m kï ;yvqfõ f,dayfha >k;ajh i|yd m%ldYkhla ,shkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' Tng rEmfha oelafjk mßos jQ fjdI¾ fm;a;l >klu ñ,s óg¾ oYu ia:dk tlg

ksjeros j uekSug isÿ ù we;' ta i|yd fjdI¾ fm;s ´ke ;rï Tng .; yel' óg¾

fldaÿjla o Tng imhd we;'

i. óg¾ fldaÿj Ndú;fhka fuu ñkqu ksjerosj ,nd .kafka flfia
o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. fuu ld¾h i|yd Tng wju jYfhka fjdI¾ fm;s lShla wjYH
o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. Tng fjdI¾ fm;s tlla muKla imhd we;s kï fuys >klu ueksug Tng
wjYH jk úoHd.dr WmlrKh l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. fjdI¾ fm;a;l mßudj ,nd .ekSu i|yd Tn .; hq;= wfkla ñkqï fudkjd o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. by; iv ys ñkqï i|yd Tng Ndú; l< yels WmlrKhla kï lrkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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3' a. my; we| we;s j¾ksh¾ le,smrfha A isg E olajd fldgia kï lrkak'

A. ................................................ D ...................................................
B .................................................. E ...................................................
C .................................................

b. rEm igyfkys C f,i olajd we;s fldgiska we;s m%fhdackh l=ula o@
c. ñkqï .ekSu i|yd j¾ksh¾ le,smrh Ndú; lsÍug fmr Tn úiska .; hq;= mshjr

l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

d. rEmfha fmkajd we;s jia;=j A iy B >k is,skavrdldr
fldgia follska iukaú; h' iEu ñkqula u 1 cm
j,g jeä jk w;r" 10 cm g wvq nj oS we;'
i. Ndckfha mßudj V i|yd m%ldYkhla oS we;s

ixfla; weiqßka ,shkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. my; ñkqï .ekSu i|yd Tn j¾ksh¾ le,smrfha
ljr fldgi Ndú; lrkafka o@

ñkqu  le,smrfha Ndú; jk fldgi
 d

1
'''''''''''''''''''''''''''''''''''''''''''''

  h
1

'''''''''''''''''''''''''''''''''''''''''''''
  h

2
'''''''''''''''''''''''''''''''''''''''''''''

e. rEmfha fmkajd we;af;a by; i|yka ñkqï ,nd .ekSu
i|yd fhdod .kakd ,o j¾ksh¾ le,smrfha yKq
iïmQ¾Kfhka iam¾Y jk f,i ilia l< úg tys
mßudK oelafjk wdldrhhs' tys uQ,dxl jrola we;'
^fuu j¾ksh¾ fldgia 10 la m%Odk mßudKfha 9 mm iu.
iumd; fõ'&
i. fuys i|yka uQ,dxl jrfoa w.h l=ula o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
ii. A is,skavrfha ndysr úIalïNh d

1
 ueksfï oS mßudK msysgk wdldrh my;

igyfka oelafõ' by; uQ,dxl jro ie,ls,a,g f.k d
1
  ys ksjeros w.h

fidhkak'
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. by; ,efnk d
1
 ñkqug wod< Nd.sl fodaIh l=ula o@ ̂ wdfoaaYh muKla iEfya&

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

f. fjk;a le,smrhl yKq ukdj iam¾Y jk úg mßudK msysgqu my; whqre úh'

tfia úug fya;=j l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4'

a. igyfka olajd we;s bial=remamq wdudkfha A, B, C, D  iy E f,i kï lr we;s
fldgia y÷kajkak'
A ................................ B.................................     C ...................................
D ................................... E ........................................

b. by; WmlrKfha f¾Çh mßudKh 
1

 mm
2

 fldgiaj,ska hqla; jk w;r jD;a;

mßudKh fldgia 50 lg fnod we;' WmlrKfhka ueksh yels l=vd u ñkqu l=ula
o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
c. WmlrKh u.ska ñkqula .ekSfï oS E f,i olajd we;s Wmdx.h u.ska jeo.;a

ld¾hhla bgq lrkq ,nhs'
i. tu ld¾hh l=ula o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

cm

1 cm0

0 10

C
D

E

A B

cm

32

0
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ii. fuu ld¾hh bgq lr .ekSu i|yd E Wmdx.h ksjeros j fhdod .;a nj Tn
;yjqre lr .kafka flfia o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

d. A yd B tlsfkl iam¾Y ùug ie,eiajQ úg tys mßudK msysàu my; mßos fõ' fuys
uQ,dxl jro l=ula o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

e. f,day f.da,hl úIalïNh fiùfï oS by; bial=remamq wdudkfha mßudK msysàu
by; rEmfha mßos fõ'

i. WmlrKh fmkajk mdGdxlh l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. f.da,fha ksjeros úIalïNh l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

f. fok ,o lïìhl yrialv úIalïNh i|yd jvd;a ksjeros w.hla bial=remamq wdudkh
u.ska ,nd .kafka flfia o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

g. ;=kS lïìhl úIalïNh fiùug" j¾ksh¾ le,smrhg jvd bial=remamq wdudkh jvd
fhda.H ùug fya;=j l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5' mßlaIKd.drfha Ndú; jk j¾ksh¾ le,smrhl mßudK my; oela fõ'

fuu le,smrfha m%Odk mßudKh 1 mm fldgiaj,ska hqla; h' tjeks fldgia 19 la
iudk fldgia 20 lg fnod j¾ksh¾ mßudKh idod we;'
a. j¾ksh¾ mßudK fldgia 1 l  os. mm j,ska fidhkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

b. fuu WmlrKfhka lshúh yels l=vd u ñkqu l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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c. oKavl os. ueksfï oS mßudK msysgk wdldrh my; mßos kï ñka lshfjk mdGdxlh
l=ula o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

6' a. p, wkaùlaIfha Ndú; jk j¾ksh¾ mßudK msysgk wdldrh my; mßos fõ'

fuu WmlrKfha m%Odk mßudKh 1
2  mm fldgiaj,ska hqla; h' ^5 mm ÿrla

iudk fldgia 10 lg fnod we;'& fujeks fldgia 49 la iudk fldgia 50 lg
fnod j¾ksh¾ mßudKh idod we;'
i. j¾ksh¾ fldgil os. ñ,s óg¾j,ska fidhkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. fuu WmlrKfhka ueksh yels l=vd u ñkqu l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

b. mßlaIKd.drfha we;s p, wkaúlaIhl o< igykla my; oelafõ' A, B, C  iy D
f,i olajd we;s fldgia y÷kajkak'
A..........................................
B..........................................
C..........................................
D..........................................

c. flaYsl k<hla osf.a by< ke.s øjhl øj uÜgï Wi uekSug p, wkaúlaIhla
Ndú; lrk ,os' tys rEm igykla my; oela fõ' p, wkaùlaIfhka øj lf|ys by<
øj udmlh ksÍlaIKfha os my; whqßka olakg ,efí'

3 4 5 cm

0 10 20

A

B

C

D

;sria ishqï
iSreudrej

isria mßudKh

wkaùlaIh isria
f,i úia:dmkhg

fhdod .kakd
bial=remamqj

Wmfk;

wkaùlaIh
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i. oeka ksjeros j mdGdxlh .ekSu i|yd ;sria lïìh øj udmlfha iam¾Y úh hq;=
h' ta i|yd p, wkaùlaIh l=uk osYdjlg úia:dmkh l< hq;= o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. th isÿ l< hq;af;a rEm igyfka ,l=Kq lr we;s weKj,ska l=ulska o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

d. isria j¾ksh¾ mßudKh iSreudre lsßu i|yd Ndú; lrkafka l=uk weKh o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

e p, wkaùlaIfha we;s j¾ksh¾ mßudKfha my; rEm igyfka mßos w.hhka fma<s
folla we;' tys m%fhdack l=ula o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

rpkd m%Yak

01&' i. l=vd ÿr ms<sn| ñkqïj, oS Ys,amSh l%u Ndú; l< hq;= jkafka ukaoehs fláfhka
myod fokak'

ii. j¾ksh¾ uQ,O¾uh tjeks Ys,amSh l%uhlg wod< uQ,O¾uhla fõ' uQ,O¾uhg wkqj
l=vd u ñkqu i|yd jQ iïnkaO;dj ,shkak'

iii. j¾ksh¾ uQ,O¾uh wkqj ilia l< mdi,a úoHd.drfha we;s WmlrK folla kï

lr bka tllska ,nd .; yels ñkqï wdldr úia;r lrkak'

02&' Nd.sl fodaIh iy m%;sY; fodaIh w¾: olajkak'

l=vd ñkqu 0.1 mm la jQ j¾ksh¾ WmlrKhlska ,nd.;a ñkqu 1.42 mm úh' ñkqfï

Nd.sl fodaIh iy m%;sY; fodaIh fidhkak'
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nyqjrK - ^ms<s;=re&

1' ms<s;=r 3

idudkH mßudKfha 1 cm ÿrla fnod we;af;a iudk fldgia 10 lg h'

 = 0.1 cm = 0.1 cm X 10 = 1 mm

2' ms<s;=r 1

B fl<jr 1'4 cm i,l=Kg jvd wdikak fõ' tu ksid AB = 1.4 cm fõ'

3' ms<s;=r 1

²  B fl<jrg wod< ksjeros ñkqu 1.45 cm f,i .ksuq'

²  B fl<jr 1.4 cm f,i .;a úg we;s jk osf.ys wvq ùu 0.05 cm fõ' ^0.5 mm&

²  B fl<jr 1.5 cm f,i .;a úg we;s jk osf.ys jeä ùu 0.05 cm fõ' ^0.5 mm&

²  fï wkqj we;súh yels Wmßu fodaIh 0.5 mm ls'

4' ms<s;=r 4

m%;sY; fodaIh }    =         

5' ms<s;=r 5

m%;sY; fodaIh }    X 100 %

ñkqu l=vd jk úg m%;sY; fodaIh jeä fõ' tu ksid ms<s;=r 10 cm fõ'

6' ms<s;=r 5

Wmßu fodaIh 1 mm f,i .;a úg by; ̂ 5& ms<s;=rg wkqj ueksh yels wju os. 10 cm

fõ' tu ksid 5 cm os. uekSug fhda.H fkdfõ' tys m%;sY; fodaIh 2 ] ls''

7' ms<s;=r 5

ógr fldaÿj hkq fikaá óg¾ mßudKh u fõ' tu ksid A yd B fhda.H fkdfõ'

8' ms<s;=r 4

l=vd u ñkqu } m%Odk mßudK fldgia 1 - j¾ksh¾ mßudK fldgia 1

= 1 mm - 0.9mm

= 1 mm - 0.9 mm = 0.1 mm

9' ms<s;=r 3

l=vd u ñkqu } m%Odk mßudK fldgia 1 - j¾ksh¾ mßudK fldgia 1

0.1 mm = 1 mm - x

x  = 0.9 mm

10 ms<s;=r 3

mdGdxlh } j¾ksh¾ Y+kHhg fmr m%Odk   ¬  l=vd u ñkqu « iumd; j¾ksh¾ fldgi

       mßudK mdGdxlh

= 2.0 cm + 0.1 mm  x  5
= 2.0 cm + 0.5 mm

= 2.0 cm + 0.05 cm = 2.05 cm

11' ms<s;=r 5

by; ish¨ u ñkqï idudkHfhka fikaá óg¾ 1 l os.lg jvd jeä fõ'

12' ms<s;=r 4

13' ms<s;=r 1
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uQ,dxl jro } Y+kH f¾Ld w;r mr;rh

    } AB

14' ms<s;=r 3

uQ,dxl jro = AB = AC - BC

  = 4 mm - 4 x 0.9 mm

              = 4 mm - 3.6 mm = 0.4 mm = 0.04 cm

15' ms<s;=r 3

ksjeros ñkqu }  WmlrKfha lshùu - uQ,dxl jro

= 3.1 cm + 3 X 0.1 mm - 0.04 cm
= 3.1 cm + 3 X 0.01 cm - 0.04 cm
= 3.1 cm + 0.03 - 0.04 cm

= 3.1 cm + 0.01 cm = 3.09 cm

16' ms<s;=r 3

uQ,dxl jro } l=vd u ñkqu « m%Odk mßudKfha uq¿ fldgia .Kk - iumd; j¾ksh¾

fldgi

= (0.01 mm) (10-4) = 0.06 cm

17' ms<s;=r 2

i¾mk l+r" uQ,dxl fodaIhla fkdue;s úg ksjeros j mj;S hhs oS we;s ksid uQ,dxl

jro" .eUqr uekSu i|yd n, fkd mj;ajhs' tfyhska .eUqr hkq (B) ys mdGdxlh fõ'

18' ms<s;=r 3

wka;rd,h } jg 1 lg ;=v hk ÿr = 
5 mm

=1 mm
5

19' ms<s;=r 1

20' ms<s;=r 4

l=vd u ñkqu  } 5 mm/10 0.5 mm
=

50 50

5 1
= = =0.01 mm

500 100

21' ms<s;=r 2

jD;a; mßudKfha 0 jD;a; fldgig by<ska ;sìh hq;= jD;a; fldgi 5 úh hq;= hs ̂ 45

jk fldgi fkd úh hq;= h'&

22' ms<s;=r 1

uQ,dxl jro } l=vd u ñkqu « iumd; jk fldgia .Kk

    = 0.01 mm x 11

   = 0.11 mm

23' ms<s;=r 3

uQ,dxl jro } l=vd u ñkqu « ^jD;a; mßudK uq¿ fldgia .Kk - iumd; jk

fldgi&

    = 0.01 (50-11)

              =0.01x 39 =0.39 mm
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24' ms<s;=r 4

fuys uQ,dxl jro WmlrKh fmkajk mdGdxlh fõ' tkï 0.052 m fuh hula

uekSug fmr mdGdxlhka fmakkqï lsÍuls' tfyhska ksjeros mdGdxlh .ekSug fuu

w.h" WmlrKh fmkajk  w.fhka wvq l< hq;= h'

25' ms<s;=r 3

jg 1 lg bial=remamqj hk ÿr } 0.5 mm

26' ms<s;=r 5

uQ,dxl jro } 0.01 mm x 48 = 0.48 mm
;yvqfõ ksjeros >klu } 1.52 - 0.48 = 1.04 mm

27' ms<s;=r 2

28' ms<s;=r 2

29' ms<s;=r 4

30' ms<s;=r 3

31' ms<s;=r 2
32' ms<s;=r 2- mdGdxlh 23'7
33' ms<s;=r 2 - ñ'óg¾ 0'3 la wvq l< hq;= h'
34' ms<s;=r 5
35' ms<s;=r 3

36' ms<s;=r 1  60
100

       100    60

100
         3

2

         50 3

h
Sin

h Sin





 



37' ms<s;=r 5
38' ms<s;=r 4 - ñ'ó' oYu ia:dk 1 g uefkkafka 4 ms<s;=f¾ h' j¾ksh¾ le,smrfha fu;rï

úYd, ñkqula .; fkd yel'
39' ms<s;=r 3 - fi'ó' 60 lg jeä ùula uekSug uhsfl%da óg¾ bial=remamq wdudkh Ndú;

l< fkd yel'

40' ms<s;=r 2

 

l='ñ'

 

1

1 49
1

2 50

1 1
0.01 

2 50

n
x

N

mm

 
  
 

 
  
 

  

41' ms<s;=r 3
42' ms<s;=r 1 - ñ' ó' 2'59 fõ
43' ms<s;=r 2
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44' ms<s;=r 3 -  l='ñ' 1

1 29
1

2 30

1 1 1  
602 30

n
x

N

 
  
 

 
  
 

  

45' ms<s;=r 5 - ish,a, wi;H fõ'

46' mss<s;=r 3  - l='ó 1

1 49
1

2 50

1 1
0.01 

2 50

n
x

N

mm

 
  
 

 
  
 

  

jHqy.; rpkd - ^ms<s;=re&

1' i. uhsfl%da ñg¾ bial=remamq wdudkh
ii. wNHka;r yKq

iii. 14.6 14.7 14.8
14.7 

3
mm

 


iv.

 

2 2

2 2

2 2

4

D d
t

D d t

 



    
    

     



v.  2 2

4m
d

D d t




2' i. fjdI¾ fm;s tl tlu; ;nd fldaÿfjka Wi uekSu
ii. wju jYfhka fjdI¾ fm;s 10 la
iii. uhsfl%da ñg¾ bial=remamq wdudkhla
iv. we;=<; úIalïNh iy msg; úIalïNh
v. p, wkaùlaIh fyda j¾ksh¾ le,smrh

3' a. A. we;=<; yKq D.  i¾mk l+r ^.eUqr uksk l+r&
B. msg; yKq E.  uqßÉÑh
C. i¾mk frdaoh$i¾mk Wml%uh

b. j¾ksh¾ mßudKh m%Odk mßudKh osf.a p,kh lr ùug
c. yKq ukdj iam¾Y ùug i,iajd uQ,dxl jrola mj;S kï th ,nd .ekSu'
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d. i. 2

2

2
1

2

1

22
 h

d
h

d
V 

















 

ii. (d
1
)  ndysr yKq

(h
1
)   i¾mK l+r

(h
2
)  ndysr yKq fyda i¾mK l+r

e. i. 2 mm - 2X0.9 = 2 - 1.8 = 0.2 mm
                  = 0.02 cm

ii. d
1
 = 2.02 cm - 0.02 cm = 2.00 cm

iii. = 
0.1 mm 0.1 1

= =
2 cm 20 200

f. os.= ld,hla WmlrKh Ndú;fha os yKq tlsfkl iu. .eàu ksid f.ù hdu'

4' a. A. lsKsysr D.  osod,h
B. boao E.  osod, ysi
C. f¾Çh mßudKh

b. l=vd u ñkqu 
P ½ 1

= = =  mm=0.01 mm
N 50 100

c. i. A yd B w;r ;nd we;s jia;=j wkjYH mßos f;rmSulg m;a fkd jk mßos ishqï
f,i iSsreudre lsÍu'

ii. ksjros iSreudrefõ oS E osod, ysi ksoyfia lerlefõ' túg hï Yíohla o
WmlrKfhka ksl=;a fõ'

d. uQ,dxl jro = 0.01 mm X (50 - 48)

    =  0.02 mm
e. i.  mdGdxlh } 5.29 mm

ii.  ksjeros úIalïNh }  5.29 + 0.2 = 5.31 mm
f. lïìfha uq," ueo yd w.g wdikak ia:dk ;=kl oS tlsfklg ,ïnl úIalïN fol

ne.ska mdGdxl 6 la f.k tys idudkH ,nd .ekSu'
g. m%;sY; fodaIh wvq ùu'

5' a. j¾ksh¾ fldgil os. 
19 mm

=
20

b. l=vd u ñkqu } 
19 1

1- = =0.05 m=0.005 cm
20 20

c. mdGdxlh =2.7 cm+(0.005 cmX7

= 2.735 cm

6' a. i. jksh¾ fldgil os. }  

1
49 mmX

2
50

= 0.49 mm

ii. l=vd u ñkqu 
1 49 1

= - = mm
2 100 100

         = 0.01 m
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b. A. isria ishqï iSreudrej
B. ;sria mßudKh
C. wkaùlaIh ;sria f,i úia:dmkhg fhdod .kakd bial=remamqj
D. wjfk;

c. i. by<g
ii.  A

d.  A
e. 0'5 mm i,l=Kq miqlr we;súg mdGdxlh .Kkh lsÍulska f;dr j tl jru lshjd

.eksfï myiqj'

rpkd - ^ms<s;=re&

1&' i. l=vd ÿrla jvd;a ksjeros j ueksh hq;= fõ' ke;s kï m%;sY; fodaIh úYd, fõ' túg
ñkqu fodaI iys; h'

ii. l=vd u ñkqu } m%' m fld' 1 l os. - j¾ksh¾ fld' 1 l os.
iii. j¾ksh¾ le,smrh

p, wkaùlaIh
j¾ksh¾ le,smrh

1' msg; úIalïNhla fyda m<,la
2' we;=<; úIalïNhla fyda újrhl m<,la
3' l=yrhl .eUqrla

2&' Nd.sl fodaIh }        l=vd u ñkqu
uksk ,o ñkqu ^w.h&

m%;sY; fodaIh } l=vd u ñkqu   « 100]
     uksk ,o ñkqu ^w.h&

Nd.sl fodaIh 
0.1  mm 1

= =
14.2  mm 142

m%;sY; fodaIh 
1

100%
142
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                        tallh 06 -  ;dm ridhkfha uQ,sl ixl,am

nyqjrK m%Yak

1' fN!;sl úm¾hdihla fkd jkafka ñka l=ula o@
^1& W!¾Oj md;kh ^2& ú,Sk ùu
^3& m%;sW!¾èj md;kh ^4& Tlaiscka yd yhsv%ckaj,ska c,h iE§u
^5& ix>kSNjkh

2' W!¾Oj md;kh hkq"
^1& >khla øj njg m;a ùu ^2& øjhla jdIam njg m;a ùu
^3& >khla jdIam njg m;a ùu ^4& øjhla >k njg m;a ùu
^5& jdIamhla øj njg m;a ùu

3' ú,Sk ùu hkqfjka woyia jkafka"
^1& >khla øj njg m;a ùu ^2& >khla jdIam njg m;a ùu
^3& øjhla >k njg m;a ùu ^4& øjhla >k njg m;a ùu
^5& jdIamhla øj njg m;a ùu

4' ;dm wjfYdaIK l%shdjla jkafka ñka l=ula o@
^1& NaOH c,fha Èh lsÍu
^2& idkaø HCl j,g c,h tl;= lsÍu
^3& úkdlsßj,g c,h tl;= lsÍu
^4& w¿yqkqj,g c,h tl;= lsÍu
^5& hQßhd c,fha Èh lsÍu'

5' tal,s; moaO;shl ,laIKhla jkafka"

^1& mßirh iu. Yla;sh iy mod¾:h yqjudre ùu
^2& mßirh iu. Yla;sh muKla yqjudre ùu
^3& mßirh iu. mod¾:h muKla yqjudre ùu
^4& uq¿ úYajh u we;=<;a ùu
^5& mßirh iu. Yla;sh iy mod¾:h yqjudre fkd ùu

6' tal,s; moaO;shlg jvd;a wdikak WodyrKhla jkafka ñka l=ula o@
^1& WKq j;=r fnda;,hla ^2& úÿ,s nqnq<
^3& ud¿ gexlsh ^4& mSvk Wÿk
^5& iajdNdúl c,dYhla

7' WIaK;ajh -10 OC j, we;s whsia 200 g la whsia njg m;a ùfï § wjfYdaIKh lrk ;dm
m%udKh kJ j,ska fldmuK o@  ^whsiaj, ;dm Odß;dj 2'06 J g OC-1&

^1&  2060 ^2&  20'6 ^3&  2'06 ^4&  2120 ^5&  4'12

8' NaOH iy HCl w;r m%;sl%shd ;dmh -57 kJ mol-1 fõ kï idkaøKh 2 mol dm-3 jk
HCl ødjKhl 100 cm3 iu. NaOH  8 g  la iu. m%;sl%shd l< úg ksoyia jk ;dm
m%udKh kJ j,ska fldmuK o@  ^idfmalaI mrudKql ialkaO H=1, O=10, Na=23&
^1& -57 ^2& -5'7 ^3& -114
^4& 11'4 ^5& by; lsisjla fkdfõ'
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9' CaCO
3
  1 kg j, WIaK;ajh 30 OC jk w;r tys úfhdack WIaK;ajh 900 OC fõ'  fuu

CaCO
3 
m%udKh úfhdackh ùfï WIaK;ajhg f.k taug wjYH ;dm m%udKh kJ j,ska

fldmuK o@ ^CaCO
3 
j, úYsIag ;dm Odß;dj 0'9 J g-1C-1 fõ'&

^1& 7'82 ^2& 783 ^3& 78'3 ^4& 7830 ^5& 78300

10' wuqøjH folla ñY% fldg isÿ lrk ld¾ñl ksIamdokhl § ñY%Kfha WIaK;ajh by<
hEu isÿ fõ' fuhg fya;=j jkafka"

1' wuqøjH tlsfkl ñY% lsÍfï § isÿ jk wKqj, tlsfkl .eàï h'

2' m%;sl%shdj ;dm odhl m%;sl%shdjla ùu'

3' m%;sl%shdj ;dm wjfYdaIl ùu'

4' W;afm%arl Ndú; lsÍu ksid h'

5' moaO;sh" újD; moaO;shla ùu h'

11' øj yhsfv%daldnk bkaOkhlska Odjkh jk r: jdykhl ls'ó' 100 Odjkh i|yd
bkaOk ls'.%Eï 10 wjYH fõ' fuu ÿr or bkaOk f,i Ndú; lr r:h Odjkh l<fyd;a
wjYH jk orj, ialkaOh jkafka@

1' ls'.%Eï  10 ls'

2' ls'.%Eï 10 g jvd wvq ialkaOhls'

3' ls'.%Eï 100 ls'

4' ls'.%Eï 10 g jvd jeä ialkaOhls'

5' ksYaÑ; j mejish fkdyel'

12' ixfhda.hl ksh; ialkaOhla tl u fõ.fhka r;a lrk úg øjdxlfha § øj ùug .;
jk ld,hg jvd jeä ld,hla tu ialkaOh u ;dmdxlfha § yqud,h ùug .; fõ'

1' ixfhda.fha >kfhys ;dm Odß;dj" øjfha ;dm Odß;djg jvd wvq ùu'

2' jdIAmSlrKfha .=ma; ;dmh ú,hkfha .=ma; ;dmhg jvd jeä w.hla ùu'

3' jdIamSlrKh" ú,hkg jvd jeä WIaK;ajhl § isÿ ùu'

4' yqud,h jdhqjla ùu'

5' øjfha >k;ajh >kfha >k;ajhg jvd wvq w.hla ùu'

13' A
2
(g) + B

2
(g)   2AB(g) + 90 kcal

hk moaO;sh iïnkaOfhka my; i|yka ljr ksÍlaIKh ksjerÈ o@

1' th ;dmodhl m%;sl%shdjls'

2' WIAK;ajh jeä lsÍfuka m%;sl%shdfõ YS>%;dj jeä fõ'

3' m%;sl%shdjl fN!;sl wjia:dj fjkia lsÍfuka uqla; jk ;dm m%udKh fjkia
l< yels h'

4' A
2
(g) yd B

2
(g) ys idkaøKh jeä lsÍu m%;sl%shdfõ Ys>%;dj flfrys n, fkd mdhs'

5' by; lsisjla fkdfõ'

14' my; m%;sl%shd w;=ßka ;dm odhl m%;sl%shdjla fkd jkafka"

1' fmÜ%,a oykh

2' hqßhd c,hg tla lsÍu'

3' fidaähï lene,a,la c,hg tl;= lsÍu'

4' fmdgEishï yhsâfrdlaihsâ ødjKhla c,Sh yhsâfrdlaf,daßla wï,h iu. ñY% lsÍu'

5' >k fidaähï yhsâfrdlaihsâ c,h iu. ñY% lsÍu'
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15' moaO;shla u.ska wjg mßirh u; 4'8 J m%udKhl ld¾hh isÿ lrk w;r u 18'4 J
m%udKhl ;dm Yla;s m%udKhla uqla; lrkq ,nhs' moaO;sfha ΔE  jkqfha"

1' +23.2 J 2'  -18.4 J 3'  -23.3 J

4' +4.8 J 5'  0 J

16' moaO;shla u; 150 J m%udKhl ld¾h m%udKhla wjg mßirh u.ska isÿ lrk úg

moaO;sfha ΔE=100 J  w.h ùug moaO;sfha isÿ úh hq;= ;dm Yla;s fjki jkqfha"

1' +100 J 2'  -50 J 3'  -150 J

4' +250 J 5'  -100 J

17' my; fok ,o m%;sl%shdj i|yd m%;sl%shd ;dmh jkqfha -72 kJ kï HCl tl ujq,hla ^1
mol& ksIamdokfha oS uqla; jk ;dm m%udKh jkqfha"

2 2H (g)+Cl (g) 2HCl(g)

1' +144 kJ 2'  -144 kJ 3'  +36 kJ

4' +72 kJ 5'  -36 kJ

18'  my; fok ,o m%;sl%shdj isÿ lsÍfï oS isÿ jk ;dm fjki -760 kJ fõ' >k wjia:dfõ
mj;sk 0'5 g m%udKhl S iïmQ¾Kfhka SO

3
(g) mßj¾;kh lsÍfu oS isÿ jk ;dm fjki

^S=32&

2 32S(g)+3O 2SO (g)

1' -59 kJ 2'  +5.9 kJ 3'  -760 kJ

4' -5.9 kJ 5'  +59  kJ

19'  my; m%;sl%shdj i|yd m%;sl%shd ;dmhka ms<sfj<ska +128 kJ yd -393.5  kJ fõ'

 
3 2

2 2

CH OH(l) CO(g)+2H (g)  +128 kJ

2CO(g) +O ( ) 2CO g)   -393.5 kJg





by; m%;sl%shd weiqfrka CH
3
OH  1 mol la mQ¾K f,i CO

2
 njg mßj¾;kfha oS isÿ jk

;dm úm¾hdih'

1' +128 kJ 2'  -93.5 kJ 3'  -68.75 kJ

4' -265.5 kJ 5'  +265.5  kJ

20' my; i|yka wjia:dj,ska ljrl oS moaO;Skays Yla;sh iEu úg u jeä ùu isÿ fõ o@

1' moaO;sfha Yla;sh ydks fjñka mßirh u; ld¾hhla isÿ ùu'

2' moaO;sfha Yla;sh ,nd .ksñka mßirh u; ld¾hhla isÿ lsÍu'

3' moaO;sfha Yla;sh ,nd .ksñka mßir moaO;sh u; ld¾hhla isÿ lrk úg'

4' mßirh u.ska moaO;sh u; ld¾hhla isÿ lrk úg'

5'  by; lsisjla fkdfõ'
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21'  ;dm odhl m%;sl%shdjla i|yd WodyrKhla jkqfha"
1' >k whsia øj c,h njg m;a ùu'
2' yqud,h >kSNjkh ù øj c,h ùu'
3' c,h yqud,h njg m;a ùu'
4' >k fidaähï yhsfv%dlaihsâ c,fha osh ùu'
5' by; lsisjla fkdfõ'

22'  my; m%;sl%shdj i|yd m%ldYh jkqfha"

2A B

1'    d A d B

dt dt




2'     2d A d B

dt dt




          3'     2d A d B

dt dt




4'
   1

2

d A d B

dt dt
  5'  

   1

2

d A d B

dt dt


23'  my; m%;sl%shdfõ 2 mol dm-3 la jQ wdrïNl A idkaøKh úkdä 30 la ;=< 50] m%udKhla
njg mßj¾;kh úh' B ksIamdokh úfï YS>%;dj fldmuK o@

2A B

1' 0'03 -3 -1mol dm min 2'  -0'03 -3 -1mol dm min 3'  -0'06 -3 -1mol dm min

4' 0'06 -3 -1mol dm min 5'  1 -3 -1mol dm min

24'  fyd|ska wdjrKh lrk ,o n÷kla ;=< H
2
(g) yd Cl

2
(g) w;r isÿ jk m%;sl%shdjla i|yd

i;H jkafka"
1' m%;sl%shd YS>%;dj ld,h iu. by< hhs'
2' m%;sl%shdfõ YS>%;dj ld,h;a iu. wvq fõ'
3' m%;sl%shdfõ YS>%;dj ksh; w.hls'
4' WIaK;ajh u; YSS>%;dj r|d fkdmj;S'
5' il%Shk Yla;sh WIaK;ajh u; r|d mj;S'

25'  W;afm%arl iïnkaOfhka i;H fkd jkqfha"
1' m%;sl%shdfõ wjidk idkaøKh flfrys n,mEula we;s fkd lrhs'
2' m%;sls%hdfõ YS>%;dj by< ouhs'
3' b;d l=vd m%udKhla wjYH fõ'
4' W;afm%arlhl .=K ld,h;a iu. fjkia ùula isÿ fkdfõ'
5' m%;sl%shdfõ il%shk Yla;sh fjkia lrhs'

26'  m%;sl%shdjl il%shk Yla;sh r|d mj;skqfha"
1' WIaK;ajh 2'  m%;sl%shl idkaøKh
3'  m%;sl%shlj, fN!;sl ;;aajhka 4'  m%;sls%hdfõ hdka;%Kh
5'  by; lsisjla fkdfõ'

27' my; ljrla u.ska H
2
 yd Cl

2
 w;r m%;sl%shdfõ YS>%;dj by< oeñh yels o@

1' m%;sl%shl l=àrfha yevh'
2' wvq mßudjla Ndú;d lsÍu u.ska
3' úYd, m%;sl%shl l=àrh ;=< m%;sl%shdj isÿ lsÍu'
4' jeä ld,hla m%;sl%shdj isÿ lsÍu u.ska'
5' by; lsisjla fkdfõ'
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 jHqy.; rpkd m%Yak

1&' (a) my; i|yka mo y÷kajkak'

(i) moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) mßirh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) udhsu
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iv) újD; moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(v) ixjD; moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(vi) tal,s; moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(b) (i) mod¾;fha m%Odk wjia:d ;=k w;r isÿ úh yels m%Odk wjia:d úm¾hdi 6
olajkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) by; i|yka úm¾hdi w;r iïnkaO;dj olajkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) >khla jdIam njg m;a ùfï § wKql uÜgfï isÿ jk fjkia ùu úia;r
lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iv) øjHhla >k njg m;a ùfï § wKql uÜgfï isÿ jk fjkia ùu úia;r
lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2&' (a) (i) ;dmodhl iy ;dm wjfYdaIl m%;sl%shdj, fjki olajkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) by; m%;sl%shd j¾. fol i|yd Yla;s igyka w¢kak'
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(b) my; i|yka m%;sl%shd" ;dm odhl o ;dm wjfYdaIl o hkak bÈßfhka olajkak'
(i) whsia Èh ùu ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
(ii) c,h ñ£u ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
(iii) .aÆfldaia c,fha Èh ùu ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
(iv) CaCO

3 
úfhdackh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(v) óf;aka jdhqj oykh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3&' CaCO

3 
(s) u.ska CaO(s) ksIamdokh i|yd Ndú; lrk wegjqula my; olajd we;'

fuu Odrd W!IAulfha my; fl<jr 900 oC mj;sk w;r" by< fl<jr 200 oC muK
r|jd we;' by<ska CaCO

3 
(s) we;=<a lrk w;r" th Odrd W!IAulh ;=< § CaO(s) njg

m;a fõ' tu l%shdj,ska my; m%;sl%shdfjka olajd we;'

3 2CaCO (s) CaO(s)+CO (g)

m%;sl%shd ;dmh = + 177.8 kJ

(a) CaCO
3
 fuÜßla fgdka tlla ̂ 1000 kg& mehla ;=< CaO(s) njg mßj¾;kh isÿ lrk

l=vd m%udKfha l¾udka;Yd,djla ;=< ksIamdokh lrk CaO ialkaOh .Kkh
lrkak'

CaCO
3 
ujq,sl ialkaOh } 100.09 g/mol

CaO
  
ujq,sl ialkaOh } 56.08 g/mol

CO
2 
 ujq,sl ialkaOh } 44.01 g/mol

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 (b)CaO ksIamdokh i|yd wod< jk m%;sl%shdj isÿ jk WIaK;ajh 900 oC kï" CaCO
3

fuÜßla fgdka tlla 900 oC olajd WIaK;ajh by< oeóug wjYH ;dm m%udKh
fldmuK o@

CaCO
3 
ys ;dm Odß;dj } 0.9 J/g oC

wdrïNl WIaK;ajh } 30 oC
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) CaCO
3
 fgdka tlla CaO(s) njg m;a lsÍu i|yd ,nd Èh hq;= iuia; ;dmh

fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

WKqiqï jdhqj 900 oC

CaCO
3 
(s)

200 oC

CaO(s)
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(d) fuu l¾udka; Yd,dj i|yd ;dm Yla;sh ,nd .ekSug Ndú; lrk øj bkaOk oykh
ùfï § bkaOk tla .%Euhla u.ska 56'0 kJ ksIamdokh lrhs' ^Yla;sh&
(i) fuu l¾udka; Yd,dj i|yd tla mehla ;< wjYH øj bkaOk m%udKh'
(ii) fuu mßj¾;kfha ld¾hlaIu;dj 80] kï wmf;a hk ;dm m%udKh fldmuK

o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4&' ksjila ;ekSug n,dfmdfrd;a;= jk Tn m%foaYfha ld¾ñlfhla CaO(s) Ndú; fldg
Ca(OH)

2
(s) ksIamdokh lrhs' ta i|yd wod< jk m%;sl%shdj my; ±lafõ'

2 2CaO(s)+H O(l) Ca(OH) (s)

m%;sl%shd ;dmh } - 64'9 kJ
(a) ksji ;ekSu i|yd Ca(OH)

2
(s) 500 kg   muK wjYH njg ld¾ñlhd úiska weia;fïka;=

fldg we;' fï i|yd Ndú; l< hq;= CaO ialkaOh fldmuK o@
CaO(s) = 56.08 g/mol
H

2
O(l) = 18.00 g/mol

Ca(OH)
2
 (s) = 74.08 g/mol

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(b) Ca(OH)
2
 (s) ksIamdokh lsÍfï § ksmofjk ;dmh wjg mßirhg ydks fkdfõ kï"

i. Ca(OH)
2
 (s)  500 kg  ksIamdokh ùfï § úfudapkh jk ;dm m%udKh fldmuK o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. wjidkfha Ca(OH)
2
 ys Wmßu WIaK;ajh ljr w.hla úh hq;= o@

Ca(OH)
2
 ys ;dm Odß;dj } 1.19 J/g

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) fuu ksIamdokh isÿ lsÍfï § Tn úiska ld¾ñlhdg l=uk wdldrfhka wk;=rej,ska
wdrlaId ùug Wmfoia ,nd Èh hq;= o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5&' iajdNdúl j ,nd .kakd t;fkda,a ^C
2
H

5
OH& Ndú; fldg C

2
H

4
(g) jdhqj we¨ñkd

^Al
2
O

3
& W;afm%arlh yuqfõ isÿ l<  yel' Tng tu m%;sl%shdj fhdod .ksñka l¾udka;hla

wdrïN lsÍug wjYHj we;'
C

2
H

5
OH(g)   C

2
H

4
(g) + H

2
O(g)

my; wegjqu 500 K ys§ ld,h;a iu. mSvk fjki fiùug isÿ lrk ,o mÍlaIKhl
§ my; m%;sM,hka ,enqKs'

t   mSvkh
0 250
10 265
20 280
30 295
40 310
50 325
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(a) fuu m%;sM,hka ld,hg tÈßj mSvkh my; f,i m%ia;dr .; lrkak'

(b) i. C
2
H

5
OH(g) jeh ùu i|yd fõ.h .Kkh lrkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. C
2
H

4
(g) ksIamdokh jk fõ.h iy C

2
H

5
OH jeh ùfï fõ.h iudk nj

fmkajkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) Al
2
O

3
 we¨ñkd fkdue;sj fuu m%;sl%shd isÿ lsÍu i|yd WIaK;ajh b;d by< w.hlg

r;a l< hq;= h" kuq;a Al
2
O

3 
 yuqfõ 1000 oC muK WIaK;ajhlg r;a l< úg

m%;sl%shdfõ fõ.h ie,lsh hq;= m%udKhlska wvq úh' thg fya;=j l=ula úh yels o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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rpkd m%Yak

^1& YsIHfhl= úiska isÿ l< mÍlaIKhla my; oelafõ'
le,ß ógrhl  frðf*daï fldamamhlg 2'0 mol dm-3 HCl wï, ødjKhlska 50 cm3

f.k  tys  WIaK;ajh  ñkqï  l<  úg th 30 0C úh'  ;j;a frðf*daï fldamamhlg
2'0 mol dm-3 NaOH  50 cm3 f.k WIaK;ajh ñkqï l< úg th 28 0C úh'  miqj ødjK
fol ñY% lr fyd¢ka l,;d wjidk WIaK;ajh ñkqï l< úg th 49 0C úh'
(i) c,fha úYsIag ;dm Odß;dj 4'2 J g-1c-1 c,fha >k;ajh 1 g cm-3 kï fuys § HCl

iy NaOH w;r m%;sl%shdfõ ;dm m%udKh J j,ska .Kkh lrkak'
(ii) fuu .Kkh lsÍfï § isÿ l< Wml,amk folla i|yka lrkak'
(iii) frðf*daï fldamam fhdod .ekSfï jdish l=ula o@

^2& jHdmdßlfhla yqkq .,aj,ska ms,siaiQ yqkq ksmoùug ie,iqï lrhs'  tys § idïm%odhsl
l%uh jkafka bkaOk f,i or fhdod f.k yqk q.,a ms,siaiSuhs'  fuhg jvd ,dNodhS
iy ld¾hlaIu l%uhla f,i bkaOkh jYfhka ãi,a fhdod .ekSug Tyq l,amkd
lrhs'
(i) Tnf.ka Tyq ta i|yd Woõ b,a¨fõ kï l=uk bkaOkh jvd iqÿiq oehs fidhk

wdldrh úia;r lrkak'
(ii) jvd mßir ys;ldó bkaOkh f;dard .kafka flfia o@

----------------------------------------------------------------------------------------------

nyqjrK - ^ms<s;=re&

1' ms<s;=r 4

2' ms<s;=r 3

3' ms<s;=r 1

4' ms<s;=r 5

5' ms<s;=r 5

6' ms<s;=r 1

7' ms<s;=r 5

8' ms<s;=r 4

  NaOH     +     HCl       NaCl + H
2
O

      1 mol            1 mol      -57 kJ

  1

8g

40 molg        
2

100
1000

                    = 0.2 mol

     0.2 mol           0.2 mol    
57

0.2
1




       = 11.4 kJ

9' ms<s;=r 2

 wjYH ;dm m%udKh  =  ialkaOh « úYsIag ;dm Odß;dj « WIaK;aj fjki
          =  1000 g x 0.9  Jg-1C-1 x 870 0C
          =  783000 J

 =  783 kJ
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10' ms<s;=r 2 11'   ms<s;=r 4 12'  ms<s;=r

13'   ms<s;=r 2 $3 14'   ms<s;=r 2 15'  ms<s;=r 3

16'   ms<s;=r 2 17'   ms<s;=r 5 18'  ms<s;=r 4

19'   ms<s;=r 4 20'   ms<s;=r 4 21'  ms<s;=r 2$4

22'   ms<s;=r 2 23'   ms<s;=r 1 24'  ms<s;=r 2

25'   ms<s;=r 4 26'    ms<s;=r 4 27'  ms<s;=r 5

jHqy.; rpkd - ^ms<s;=re&

1&' (a) (i) moaO;sh - úYajfhka wOHhkh i|yd f;dard.;a fldgi $ øjH

(ii) mßirh - wOHhkh i|yd f;dard .;a fldgi yer úYajfha
fiiq ish,a,

(iii) udhsu - moaO;sh yd mßirh fjka lrk udhsï

(iv) újD; moaO;sh - moaO;sh iy mßirh w;r mod¾:h iy Yla;sh
yqjudre úh yelshs'

(v) ixjD; moaO;sh - moaO;sh iy mßir w;r udhsu yryd Yla;sh yqjudre
jk w;r mod¾:h yqjudre fkdfõ'

(vi) tal,s; moaO;sh - udhsu yryd mod¾:h fyda Yla;sh yqjudre fkdfõ'

(a) (i) jdIamSlrKh" >kSNjkh" ú,hkh" ysudhkh" m%;sW!¾Oj md;kh"
W!¾Oj md;kh

(ii) 
jdIamSlrKh

>kSNjkh
øj jdhq


ú,hkh

ysudhkh
> k øj


       W!¾Ojm;kh       

>k   jdIam ^jdhq &

(iii) >khl wxY= l%udkql+, j <`.ska weisÍ we;'  jdIam njg m;a jk úg fuu
l%udkql+, ieleiau ì| jeà wexY= ksoyfia p,kh fjhs'

(iv) øjhl wxY= ;rula <`.ska l=vd m%foaYj,g talrdYS ù mj;S'  tys  ks;H
l%udkql+, ieleiaula ke;'  >khla njg m;a jk úg wxY= ;j;a <xù
l%udkql+, ieleiaula we;s lr .kS'

2&' (a) (i) ;dm odhl m%;sl%shdj, È m%;sl%shdj isÿ jk úg mßirhg ;dmh msg lrhs'

;dm wjfYdaIl m%;sl%shdj, È m%;sl%shdj isÿ jk úg mßirfhka ;dmh Wrd .kS'
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(ii) Yla;sh Yla;sh

m%;sl%shd M,

         M, m%;sl%shd

        ;dm odhl     ;dm wjfYdaIl

(b) (i) ;dm wjfYdaIl

(ii) ;dm odhl
(iii) ;dm wjfYdaIl
(iv) ;dm wjfYdaIl
(v) ;dm odhl

(3) a. 3(s) (s) 2(g)CaCO CaO CO

 

CaCO mol   =   
1000 1000

100
g



CaCO mol   =   
1000 1000

mol
100



CaO ialkaOh   =   
1000 1000

56
100

 
  

b. Q    mc θ  

         =   (10001000)g   0.9870 0C

         =   783 MJ

c. iuia: ;dmh   =  m%;sl%shd ;dmh + r;a lsÍu i|yd wjYH ;dmh

=  -1
3(CaCO  +177.8 KJ mol ) 783 MJ  j, ujq, .Kk

=  
1000 1000

 +177.8 KJ 783 MJ
100

 
  

 

=  1778 MJ + 783 MJ

=  2561 MJ

d. (i) -1

2561 1000

56 KJg


 KJ =  45732 g  =  45 kg

(ii) 80] m%udKh   =   2561 MJ

wmf;a hk m%udKh   =   640 MJ

>

>

>

>

>

>
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(4) a. 2CaOH  ujq, .Kk   =

CaO ialkaOh   =   -1

500 1000
g

78 mol


  =   358 kg

b. (i) -1

500 1000
g -64.9 KJ  =  416 MJ

78 gmol




(ii) Q    mc θ  

 41610001000 J  =   500   1000 g   1.197 θ /S

 Q     
416 1000 1000J

1.19 500 1000

 

 
  =  699 0C

mßir WIaK;ajh 30 0C kï  =  729 0C

c. mßir WIaK;ajhg 2CaOH   meñfKk f;la isg th Ndú; lsÍu

rpkd - ^ms<s;=re&

^1& (i) m%;sl%shd ;dmh = 
ñY%Kfha 
ialkaOh  x 

     ñY%Kfha 
úYsIaG ;dm Odß;dj  x WIaK;aj fjki

ialkaOh = >k;ajh x mßudj

=  1 g 3cm 100 3cm

 ialkaOh =  100 g

wdrïNl WIaK;ajh = 
28 30

2


 = 29 0C

m%;sl%shd ;dmh =   100 g x 4.2 Jg-1C-1 x 2 0C

=   8400 J

(ii) Ndú; l< HCl ujq, = 
2

50
1000

   = 0.100

  HCl ujq, 1 lska ksoyia jk ;dmh =  
8400

1
0.1


=  84000 Jmol-1

=  -184 kJ mol

(iii) Wml,amk 2
1' ødjKfha úYsIag ;dm Odß;dj c,fha úYsIag ;dm Odß;djg iudk fõ'
2' ødjKfha >k;ajh iy c,fha >k;ajh iudk fõ'
3' mßirhg ;dmh ydks fkdfõ'

(iv) frðf*daï yryd isÿ jk ;dm ydksh wvq ùu'
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^2& (i) )  tl iudk yqkq .,a ialkaO folla imhd .kak

)  tl iudk újD; moaO;s 2 la ;=<g by; yqkq.,a fjk fjk u .kak'

)  fuu moaO;s fol fjk fjk u or iy ãi,a fhdod f.k ms,siaiSug ie,iqï
   lrkak'

)  ,efnk ms,siaiQ yqkq m%udKh o tl iudkoehs mÍlaId lrkak'

)  or iy ãi,aj,g jeh jk uqo, .Kkh lrkak'

(ii) by; § msg jk CO
2
 tl;= lr ialkaO .Kkh lr.kak'  wvq CO

2 
m%udKhla

úfudapkh jkqfha jvd;a mßir ys;ldó bkaOkfhks'
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tallh 07

mß.Klh

nyqjrK m%Yak

1' w;af,ys ;nd f.k l%shd lrúh yels l=vd mß.Klhlg WodyrKhls'
1' ,emafgdma mß.Klh 2' iqmsß mß.Klh 3' uOH mß.Klh
4' uyd mß.Klh 5' ^PDA& mqoa., wxls; iylre

2' my; tajdhska ieliqï yelshdj by< u mß.Klh f;darkak'
1' uOH mß.Klh 2' CIqø mß.Klh 3' iqmsß mß.Klh
4' geí,Ü mß.Klh 5' uyd mß.Klh

3' mß.Kl moaO;shl uQ,sl l%shdj,shg wh;a fkd jkafka"
1' wdodkh lsÍu 2' ilia lsÍu 3' wdphkh lsÍu
4' j¾.SlrKh 5' m%;sodkh lsÍu

4' mß.Kl moaO;shl m%;sodk Wmdx.hlg ̂ Output Devices& WodyrKhla fkd jkafka"
1' uqølh ^Printer& 2' fudksgrh ̂Moniter& 3' fcdhsiaála ̂ Joystic&
4' maf,dgrh ̂Plotter& 5' kdolh ̂ Speaker&

5' fplam;l my<ska msysá ;Srej ;=< we;s uqøs; wl=re y÷kd .; yels wdodk Wmdx.h
jkafka"
1' OMR (Optical mark reader) 2'MICR (Magnetic ink character reader) 3 ' O C R
(Optical character reader)
4' Barcode Reader 5' FB-Scanner

6' ;sr oelal=ï Wmdx.hlg ̂ Pointing Device& WodyrK jkafka@
1' ud¾. .=,dj ̂ Track Ball& 2' m%ldY mEk ̂ Light pen& 3' uQislh ̂ Mouse&
4' iam¾Y ixfõoS ;srh ̂ Touch screen& 5' by; ish,a, u

7' my; oelafjk WmlrK w;ßka wdodk WmlrK f,i ie,lsh yelafla"
A. iam¾Y ixfõoS ;srh ̂ Touch Screen&
B. ;Sre fla; lshjkh ̂ Barcode Reader&
C. kdolh ̂ Speaker&
D. uhsfl%df*dakh ̂Microphone&

1' A yd B h 2' B yd C h 3' A, B yd D h
4' B, C yd D h 5' A, B yd C h

8' isiqfjla kùk cx.u ÿrl:khlska PdhdrEmhla f.k th ish iudc cd, fjí
wvúhg we;=<;a lrhs' fuys oS cx.u ÿrl:kh l%shdlrkafka@
1' m%;sodk Wml%uhla f,i muKs'
2' wdodk yd m%;sodk Wml%uhla f,i h'
3' wodk Wml%uhla f,i muKs'
4' .nvd lsÍfï Wml%uhla f,i muKs'
5' cd, Wmdx.hla f,i h'

9' isiqfjla ;u cSj o;a; igyk ^Bio Data& i|yd ish PdhdrEmhla we;=<;a lsÍug
n,dfmdfrd;a;= fjhs' my; Wmdx. w;ßka fï i|yd iqÿiq jkafka @
1' iqmÍlaIKh ̂ Scanner&
2' m%ldY wl=re lshjkh ^OCR&
3' maf,dgrh ̂ Plotter&
4' ud¾. .=,dj ̂ Track Ball&
5' uqølh ̂Printer&

10' úÿ,s mßfNdackh wju, oDYH o¾Yk tallh ^VDU& jkafka"
1' LCD fudksgrh 2' LED fudksgrh 3' CRT fudksgrh
4' OLED fudksgrh 5' Plasma fudksgrh

11' 2 MB u;lh ;=,H jkafka"
1' 2048 byte g h' 2' 2 « 1021 kB g h' 3' 224 Bits g h'
4' 220 kB g h' 5' 221 kB g h'
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12' my; i|yka f;dr;=re .nvd lrk udOH i,lkak'
A. kuH ;eáh ̂ Floppy Disk&
B. iefk,s u;lh ̂ Flash Drive&
C. oDV ;eáh ̂ Hard Disk&
D. ks,a lsrK ;eáh ̂ Blu-Ray Disk&

fïjd w;ßka ndysr f,i f;dr;=re .nvd lrk udOH jkafka@
1' A yd B h 2' B yd C h 3' A, B yd D h
4' B, C yd D h 5' by; ish,a, u

13' my; oS we;s .nvd lrk udOH w;ßka jeä u Odß;dj we;s udOH jkafka
1' pqïnl má ̂ Magnetic Tape&
2' oDV ;eá  ̂ Hard Disk&
3' ixhqla; ;eá ^CD&
4' ks,a lsrK ;eá ̂ Blu-ray Disk&
5' u;l fm;s ̂ Memory Chip&

14' m%ldY wdprK Wml%uhla fkd jkafka@
1' iefk,s u;lh ̂ Flash Memory&
2' ixhqla; ;eá ^CD&
3' ks,a lsrK ;eá ̂ Blu-ray Disk&
4' ixLHdxl nyq úê ;eá ^DVD&
5' by; lsisjla fkdfõ'

15' '''''''''''''''''''''''''''''''' u.ska h;=re mqjrej u.ska we;=<;a lrkq ,nk ish¨ wkq,laIK
^Characters& ksrEmKh l< yels h'
1' nhsghla 2' ìgqjla 3' lsf,da nhsghla
4' nhsÜ folla 5' fu.d nhsghla

16' isiqfjla ;u mß.Klh ;=<ska oDYH f.dkqjla ̂ Video File& keröfï oS th iqug f,i
Odjkh fkd jk nj mjid ta i|yd n,mE yels fya;=j l=ula oehs ish .=rejrhdf.ka
úuihs'
.=rejrhd úiska ,nd ÿka ms<s;=rg jvd;a u wdikak ms<s;=r úh yelafla@
1' oDV ;eáfha ^Hard Disk& Odß;dj m%udKj;a fkd ùu'
2' mdGk ud;% u;lh ^ROM& m%udKj;a fkd ùu'
3' iiïNdú m%fõY u;lh ^RAM& m%udKj;a fkd ùu'
4' jdrl u;lh ^Cache Memory & m%udKj;a fkd ùu'
5' oDYH u;lh ̂ Video Memory& m%udKj;a fkd ùu'

17' LCD yd CRT fudksg¾ iei|Sfï oS CRT fudksgrfha we;s .=Kdx.hla jkafka@
1' úÿ,s mßfNdackh wvq ùu'
2' wvq ;dmhla ckkh lsÍu'
3' bv m%udKh wvqfjka .ekSu'
4' kerUqï mrdih jeä ùu ̂Viewing Angle&
5' myiqfjka m%jdykh l< yels ùu'

18' my; i|yka flfjks ^Port& i,lkak'
A. PS2
B. RJ45
C. USB
D. HDMI
fïjd w;ßka uQislh iïnkaO l< yelafla@

1' A muKs 2' A yd B muKs 3' A yd C muKs
4' B yd C muKs 5' A,B yd C  muKs

19' j¾;udk mß.Klj, USB flfjksh ckm%sh flfjkshls' fuys USB f,i
y÷kajkafka@
1' Unitron Serial Bus 2' Universal Serial Bus 3' Universal Service Bus
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4' Universal  Serial Bit 5' Unitron Serial Bit
20' kS;s{jrfhl= ;u ,smsf,aLk lghq;= lr .ekSu i|yd uqøK úhou wvq kuq;a uqøK

msgm; fkd fjkia j os.= l,a mj;ajd .; yels whqßka uqøKh lr .ekSug iqÿiq uqøK
hka;%hla ms<sn| j Tfnka úuihs kï ta i|yd Tn ks¾foaY lrkafka my; uqøK
hka;%j,ska ljrla o@
1' Dot matrix Printer 2' Lazer Printer 3' Ink-jet Printer
4' Thermal Printer 5' Bubble-jet Printer

21' mdGk ud;% u;lh ^ROM& ms<sn| my; m%ldY i,lkak'
A- tys mß.Klh l%shd;aul ùug wjYH uQ,sl Wmfoia wvx.= j we;'
B- fuh oaú;Sh u;lhg WodyrKhls'
C- mß.Khg imhk úÿ,sh bj;a l< o" fuys f;dr;=re fkd fjkia j mj;S'

by; m%ldY w;ßka ksjeros m%ldYh $ m%ldY jkafka"
1' A muKs 2' B muKs 3' A yd B muKs
4' A yd C muKs 5' C yd B  muKs

22' my; oS we;s uqøK hka;% i,lkak'
A- Dot matirx Printer
B- Lazer Printer
C- Daisy Wheel Printer
D- Ink-jet Printer

by; tajdhska >Ügk udOH ^Impact Printer& uqøK hka;% jkafka"
1' A muKs 2' B yd D  muKs 3' A yd C muKs
4' A yd D muKs 5' C yd D  muKs

23' wdphk Wml%u ̂ Storage Devices& Odß;dj jeä tflys isg Odß;dj wvq tl olajd fm<
.iajd we;af;a my; l=ulska o@
1' iefk,s u;lh" oDV ;eáh" m%Odk u;lh" kuH pqïnl ;eáh'
2' m%Odk u;lh" iefk,s u;lh" kuH pqïnl ;eáh" oDV ;eáh'
3' kuH pqïnl ;eáh" oDV ;eáh" iefk,s u;lh" m%Odk u;lh'
4' oDV ;eáh" kuH pqïnl ;eáh" iefk,s u;lh" m%Odk u;lh
5' oDV ;eáh" iefk,s u;lh" m%Odk u;lh" kuH pqïnl ;eáh

24' mß.Klh i;= .;s ,laIKhla fkd jkafka@
1' fõ.j;a nj 2' nyq ld¾hh nj 3' ksrjoH;dj
4' nqoaêhla ke;s nj 5' nyqY%e; nj

25' wdphk Wml%u ̂Storage Devices& tajdfha m%fõY fõ.hkag ̂Access Speeds& wkqj jeä u
fõ.fha isg wvq u fõ.h olajd wkq ms<sfj<g olajd we;af;a my; l=uk ms<s;=f¾ o@
1' frcsia;rh" jdrl u;lh" m%Odk u;lh" oDV ;eáh
2' oDV ;eáh" m%Odk u;lh" jdrl u;lh" frcsia;rh
3' oDV ;eáh" frcsia;rh" m%Odk u;lh" jdrl u;lh
4' frcsia;rh" m%Odk u;lh" jdrl u;lh" oDV ;eáh
5' jdrl u;lh" frcsia;rh" m%Odk u;lh" oDV ;eáh

26' 2048 nhsÜ^Byte& iudk jkqfha@
1' 2 GB 2' 2 MB 3' 1 GB
4' 1 TB 5' 2 Kb

27' mß.Klhg ks¾ndOl cj iemhqula ^UPS& Ndú; lsÍfï m%Odk wruqK jkafka@
1' mß.Kl wNHka;rfha negßh wdfrdamKh lsÍuhs'
2' wl=Kq ierj,ska wdrlaId lSÍuhs'
3' mß.Klhg ,efnk úÿ,sh m%Yia; uÜgñka mj;ajd .ekSuhs'
4' úÿ,sh ì| jeàul § úÿ,sh ,nd §uhs'
5' by; lsisjla fkdfõ'

28 mß.Klfha fõ.hg wvqu n,mEula we;s lrkq ,nkafka my; l=ulska o@
1' iiïNdú m%fõY u;lfhka
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2' CIqø ilikfha fydard YS>%;djfhka
3' oDV ;eáfha Odß;djfhka
4' jdrl u;lfhka
5' fufyhqï moaO;sfhka

29' my; ±lafjk m%ldYj,ska ksjerÈ m%ldYh f;darkak'
1' iefk,s u;lhl ^Flash Drive& Odß;dj ixhqla; ;eáhlg jvd wvq h'
2' Blu-Ray ;eáhla DVD Odjlhlska lshúh yels h'
3' pqïnl máj, Odß;dj b;d by< w;r Wmia: msgm;a ;nd .ekSug Ndú; fõ'
4' iiïNdú m%fõY u;lfha fõ.hg jvd iefk,s u;lfha fõ.h jeä h'
5' DVD ;eáhla ixhqla; ;eá ^CD& Odjlhlska lshúh yels h'

30' kùk mß.Klj, wkql%uK f;dg ^Serial Port& yd iudka;r f;dg ^Parallel Port&
Ndú;fhka bj;a ù ;sfí ' fï i|yd n,mE fya;= fudkjd o@

A. USB f;dg Ndú;hg meñKSu'
B. wkql%uK f;dg yd idudka;r f;dg m%udKfhka úYd, ùu'
C. wkql%uK yd iudka;r f;dgj, o;a; m%fõY fõ.h wvq ùu'
D. wkql%uK yd iudka;r f;dgj,g iïnkaO l< yel Wmdx. iSud iys; ùu'
E. kùk wdodk$m%;sodk Wmdx. wkql%uK yd iudka;r f;dg i|yd m%;spdr

fkd ±laùu'
1' A,B yd D muKs' 2' A, C yd E muKs' 3' B, D yd E muKs'
4' A yd B muKs' 5' by; ish,a,u'

31' úÿ,sh úikaê ùul § miq;a f;dr;=re r|d mj;skafka my; l=ula ;=< o@
1' CPU 2' RAM 3' ROM
4' Registor 5' Cache

32' >k wjia:d u;l Wmdx. ̂ Solid State Memory Device& my; l=ulska ksrEmKh lrhs o@
1' oDV ;eá ̂ Hard Disk, CD&
2' iefk,s u;lhka ̂ Flash Memory, SD Card&
3' pqïnl ;eá ̂ Magnetic Tape, Floppy Disk&
4' CD, DVD
5' Blu-ray Disk, CD, DVD

33' my; i|yka l=ulska oDYH ljq¨ ^Video Port& muKla ksrEmKh lrkafka o@
1' VGA, DVI, HDMI 2' VGA, HDMI, RCA 3' VGA, S-Video, USB
4' VGA, S-Video, PS/2 5' USB, VGA

34' .nvd lsßfï Wmdx.j, ^Storage Device& úldYkh ksjerÈ j ±lafjkafka@
1' Floppy Disk, Hard Disk, Sky Drive, DVD
2' Floppy Disk, Hard Disk, Flash Drive, DVD
3' Punch Card, Hard Disk, Blue-Ray Disk, Flash Drive
4' Punch Card, Floppy Disk, Hard Disk, DVD, Sky Drive
5' Floppy Disk,  DVD, Hard Disk, Sky Drive

35' uqøK hka;%hl my; ,laIK wvx.= fjhs'
A. uqøKfha § y~la kxjhs'
B. uqøK fõ.h wvq h'
C. uqøK msgm;aj, m%ñ;sh wvq kuq;a uqøK úhou wvq h'

fuu uqøK hka;%h úh yelafla"
1' Dot matrix Printer 2' Ink-Jet Printer 3' Laser-Jet Printer
4' Thermal Printer 5' Screen Printing

36' mß.Klj, ilikhka ^Processor& ksmo jk ckms%h ksIamdok wdh;khla jkafka@
1' .+.,a ̂Google& 2' uhsfl%dfid*aÜ ̂ Microsoft&
3' wefvdaî ̂ Adobe& 4' bkafg,a ̂ Intel&
5' fv,a ̂Dell&

37' j¾;udk fjf<|fmdf<a we;s fm!oa.,sl mß.Klhl iiïNdú m%fõY u;l ^RAM&
fha Odß;dj f,i .Kka .; yelafla@
1' 4 KB 2' 4MB 3' 4GB
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4' 4TB 5' 4 Byte
38' my; ±lafjk u;l w;ßka kYH fkd jk u;l ^Non Volatile Memory& jkafka

fudkjd o@
A. iiïNdú m%fõY u;lh ̂ Random Access Memory&
B. mdGk ud;% u;lh ̂ Read Only Memory&
C. jdrl u;lh ̂ Cache Memory&
D. frðia;r u;lh ̂ Register Memory&

1' A muKs 2' B muKs 3' B yd C muKs
4' A yd D muKs 5' C yd D muKs

39' äðg,a leurdjla f;dard .eksfï § i,ld ne,sh hq;= ,laIKhla jkafka PdhdrEmhl
úfNaokhhs ̂ Resolution&' fuh ukskq ,nkafka @
1' Mega Bits 2' Mega Herzs 3' Mega Bytes
4' Mega Pixcel 5' Killo Byte

-----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms,s;=re&

1-5 11-3 21-4 31-3
2-3 12-3 22-3 32-2
3-4 13-2 23-5 33-1
4-3 14-1 24-5 34-4
5-2 15-1 25-1 35-1
6-5 16-3 26-5 36-4
7-3 17-4 27-4 37-3
8-2 18-3 28-3 38-2
9-1 19-2 29-3 39-4
10-2 20-1 30-5
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tallh 08

 mß.Kl fufyhqï moaO;s

nyqjrK m%Yak

1' mß.Kl moaO;shl tys w;HjYH u uDÿldx.h tys fufyhqï moaO;shhs' my; i|yka
tajdhska fufyhqï moaO;shla fkd jkafka l=ula o@
1' Windows 8.1 2' Opera 3' Linux
4' Fedora 5' DOS

2 Linux fufyhqï moaO;sh ms<sn| my; m%ldY i,ld n,kak'
A. úOdk f¾Ld w;=re uqyqK; ̂Command Line Interface& iys; fufyhqï moaO;shls'
B. th fjí w;sßlaiqjla f,i ^Web Browser& l%shd lrhs'
C. th újD; fla; ^Open Source& j¾.hg wh;a fufyhqï moaO;shls'

by; m%ldY w;ßka i;H jkafka@
1' A muKs 2' B muKs 3' C muKs
4' A yd B muKs 5' A yd C  muKs

3' ''''''''''''''''''''''''''''''' hkq mß.Klfha u;lhg fufyhqï moaO;sh mQrKh ̂Loading& lsÍuhs'
1' nQÜ lsÍu ̂Booting& 2' msgm;a lsÍu ̂ Coping& 3' mejÍu ̂Assigning&
4' ilia lsÍu ̂Processing& 5' hj;ald,Sk lsÍu ̂ Upgrade&

4' mß.Kl u;l l<ukdlrKh" ld¾h l<ukdlrKh iy f.dkq l<ukdlrKh hk
l%shdj,s md,kh lrkq ,nkafka my; i|yka l=ulska o@
1' ilikh úiska  2'  iiïNdú m%fõY u;lh úiska
3' fufyhqï moaO;sh úiska  4'  Ñ;%l mßYS,l w;=re uqyqK; úiska
5' mßYS,lhd úiska

5' Ñ;%l mßYS,l w;=re uqyqK;a ̂ GUI& fufyhqï moaO;shl f.dkq ̂ File& iy f.dkq ny¨ï
^Folder& jeks jia;=ka ksrEmKh lsÍug l=vd mska;+rhla fhdod .kq ,nhs' fuu mska;+r
ye|skaùug jvd;a u WÑ; jkafka@
1' Ñ;% ̂Graphic& 2' ksrEml ̂ Icon& 3' PdhdrEm ̂ Photos&
4' yev;, ̂ Shapes& 5' úOdk ̂Commands&

6' my; i|yka lreKq i,ld n,kak'
A. oDVdx. yd uDÿldx. w;r iïnkaO;dj we;s lsÍu
B. jhsriaj,g tfrys j lghq;= lsÍu
C. fijqï hka;%hla f,i lghq;= lsÍu
D. ndysr j iïnkaO lrk Wmdx. md,kh lsßu ̂ Peripheral Devices&

by; tajdhska fufyhqï moaO;shl ld¾h $ ld¾hhka jkqfha @
1' A yd B muKs 2' A yd D muKs 3' A,B yd D muKs
4' A,C yd D muKs 5' A yd C  muKs

7' fuu rEmfha x, y, z  f,i olajd we;af;a@
1' x-oDVdx." y-fhojqï uDÿldx." z-fufyhqï moaO;sh'
2' x-fufyhqï moaO;sh" y- oDVdx." z-fhojqï uDÿldx.'
3' x-oDVdx." y-fufyhqï moaO;sh" z-fhojqï uDÿldx.
4' x-fufyhqï moaO;sh" y-fhojqï uDÿldx." z-oDVdx.'
5' x-fhojqï uDÿldx." y-oDVdx." z-fufyhqï moaO;sh'

8' f.dkq ^File& iïnkaO my; m%ldY w;ßka ifodia jkafka l=ula o@
1' f.dkqjl f.dkq kduh ̂ File Name& yd f.dkq os.=j ̂ File Extension & f,i m%Odk

fldgia folls'
2' mß.Klhl tl u kñka y÷kajk f.dkq folla ;sìh fkd yel'
3' f.dkq os.=j uDÿldx.fhka uDÿldx.hg fjkia fõ'
4' f.dkq kduh iudk kuq;a f.dkq os.=j fjkia jk f.dkq tl u f.dkq ny¨ul

^Folder& ;sìh yels h'
5' f.dkqjl we;s o;a;j, iajrEmh wkqj f.dkq os.=j fjkia fõ'

mßYS,lhd

x
y

z
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9 f.dkq ny¨ï ^Folder& iïnkaO my; m%ldY w;ßka i;H jkafka ljr j.ka;sh o@
1' f.dkq ny¨ula ;=< ;eksh yels Wmßu f.dkq ny¨ï ixLHdj 16 ls'
2' f.dkq ny¨ula ilia l< úg oDV ;eáfha bvla ,nd .kS'
3' f.dkq ny¨fï kduh kej; kej; fjkia lsÍu l< yels h'
4' tl u wdldrfha f.dkq ;ekam;a lsÍug muKla f.dkq ny¨ï Ndú; lrhs'
5' f.dkq ny¨ï kduhlg o f.dkq os.=jla we;'

10' my; olajd we;s fufyhqï moaO;s w;ßka újD; fla; ̂ Open Source& fufyhqï moaO;s
jkafka fudkjd o@

A. Windows 8.1
B. Mac OS
C. Ubuntu
D. Linux

1' A yd B muKs 2' C yd D muKs 3' B,C yd D muKs
4' A,C yd D muKs 5' A yd C  muKs

11' fufyhqï moaO;s ye|skaúfï oS GUI hk moh fhdod .kakd wjia:d fuhska lshfjkafka@
1' Graphical Universal Interface
2' Graphic Unit Indicator
3' Graphical Unit Indicator
4' Graphical User Interface
5' Graphic User Indicator

12' ydksodhl l%u f,aLk ̂ Malware& i|yd WodyrKhla jkafka@
1' ;eá úNd.SlrKh ̂ Disk Deferagmenters &
2' ksfodialrKh ̂Debuggers&
3' iaÒrdx. ̂ Firmware &
4' fg%dacka wYajhska ̂ Trojan Horse&
5' wefiïí,s NdIdj ̂ Assembly Language&

13' Windows Explorer u.ska lsishï ny¨ula újD; l< úg tys ,smsk ;Srefõ C:\SC_TEC
f,i igyka j ;sì‚' fuys C f,i olajd we;af;a
1' mß.Klfha m%Odk f.dkq ny¨uhs'
2' SC_TEC f.dkq ny¨fï kfuys fldgils'
3' Odjlhls'
4' iiïNdú m%fõY u;lfha o;a; /|S we;s tla ia:dkhl ku fõ'
5' SC_TEC f.dkq ny¨u we;=<;a fldg we;s f.dkq ny¨uhs'

14' mß.Klhla uo fõ,djla Ndú; fkd lr isák úg oS tys ;srh u; p,kh jk f¾Ld
iys; Ñ;%hla olakg ,efí' fuh y÷kajkq ,nkafka"
1' Screen Capture
2' Screen Saver
3' Screen Resolution
4' Screen Art
5' Screen Theme

15' YsIHfhla ;u cx.u ÿrl:kh Ndú; fldg Pdhdremhla ,nd .ks' th mß.Klfha
f.dkqjla f,i .nvd lr ;eîug Ndú; l< fkd yels f.dkq kduh jkafka@
1' BMP f.dkq 2' JPG f.dkq 3' PPT f.dkq
4' TIF f.dkq 5' GIF f.dkq

16' DOS hkq b;d wvq bvla jeh jk mß.Klj,g uQ,sl j wjYH jq uDÿldx.ls' fuys
DOS hkqfjka y÷kajkafka@
1' Data Operational Security
2' Disk Operation Security
3' Disk Optical Security
4' Disk Operating System
5' Data Operational System
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17' isiqfjl= fhÿï uDÿldx.hla Ndú; lrñka isák úg th wl%Sh úh' ^Stuck& túg fuu
jev igyk jid oeóug zzTask Manager ZZ úkafvdaj ,nd .ekSug Ndú; l< hq;= h;=re
ixl,kh jkafka@
1' Alt + Ctrl + T
2' Alt +Ctrl + Delete
3' Ctrl + Alt + End
4' Alt + Ctrl + F4
5' Ctrl + Alt + Backspace

18 DOS Prompt ys oS dir /P úOdkh l%shd;aul lsÍfuka
1' P hk Odjlhg udre úh yels h'
2' oekg isák f.dkq ny¨fï we;s f.dkqj, ^File& kï ,ehsia;=j n,d .; yels h'
3' oekg isák f.dkq ny¨fï we;s Wm ny¨ïj, ^Sub Directories& kï ,ehsia;=j

n,d .; yels h'
4' oekg isák f.dkq ny¨u ;=< we;s f.dkq ̂ File& iy Wm ny¨ïj, ̂ Sub Directories&

kï ,ehsia;=j n,d .; yels h'
5' l%shd;aul jk f.dkqfjka bj;a úh yels h'

19' C:\SFT> fuf,i Dos Promopt tl ;sfnk wjia:djl oS CD tech hk úOdkh ,nd
oSfuka"
1' SFT f.dkq ny¨fï isg C Odjlfha we;s tech(C:\tech>) f.dkq ny¨ug udre úh

yels h'
2' SFT f.dkq ny¨u ;=< we;s Tech Wm f.dkq ny¨ug ̂ Sub Directory& udre úh yels

h'
3' Dos Prompt tl C:\Tech> f,i fjkia fõ'
4' C Odjlh ;=< Tech kñka f.dkq ny¨ula ks¾udKh fõ'
5' SFT f.dkq ny¨ï ku Tech f,i kej; kï lrhs'

20' tla f.dkq ny¨ul isg fjk;a f.dkq ny¨ula fj; f.dkq ú;eka lsÍug fhdod
.kakd flá ux h;=re jkafka@
1' Ctrl + C iy Ctrl + V
2' Ctrl + Z iy Ctrl + X
3' Ctrl + X iy Ctrl + V
4' Ctrl + A iy Ctrl + V
5' Ctrl + C iy Ctrl + P

21' isiqfjla ;u y~ mß.Klhg mqyqQKq fldg úOdk oSug wfmalaId lrhs' fï i|yd Tyq
msúish hq;af;a@
1' Control Panel ;=< we;s Sound Recoder fj; h'
2' System Tools ;=< we;s Speech Recognition fj; h'
3' Control Panel ;=< we;s Speech Recognition fj; h'
4' System Properties ;=< we;s Sound Recognition fj; h'
5' Control Panel ;=< we;s Sound configuration fj; h'

22' mß.Klfha f.dkq ny¨ul we;s A kue;s f.dkqj iy Flash Drive ys we;s B f.dkqj
Delete h;=r Ndú; fldg uld oeófï oS isÿ jk l%shdj,sh jkafka@
1' A iy B f.dkq fol u uelShdu'
2' A iy B f.dkq fol u Recycle Bin fj; hdu'
3' A Recycle Bin fj;;a B uelShdu;a isÿ fõ'
4' B Recycle Bin fj;;a A uelShdu;a isÿ fõ'
5' A iy B f.dkq fofla u Wmia: msgm;a iEfoa'

23' mß.Klh ;=< we;s f.dkqjla iaÓr f,i uld oeóug Ndú; lrk flá ux h;=re
jkqfha@
1' Ctrl + Delete
2' Shift + Delete
3' Alt + Delete
4' Ctrl + Alt + Delete
5' Win key + Delete
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24' Tnf.a ñ;=rl= Tyqf.a mß.Klfha ljq¿ ^Window& Tnf.a mß.Klhg jvd úYd, j
olajk nj mjid th ksjeros lr .ekSug Tnf.a Wmfoia m;hs kï" Tn Tyqg fok
WmfoaYh jkafka@
1' mß.Klfha ;srh ilia lr .ekSug h'
2' mß.Klfha ;sr úfNaokh ̂ Resolution& fjkia lr .ekSug h'
3' ljq¿ kej; ilia lsÍu ̂ Resize&
4' fufyhqï moaO;sh kej; ia:dmkh lsÍu'
5' fjk;a fudksgrhla iú lr ne,Sug h'

25' my; oS we;s tajdhska wjYH f.dkq uld fkd oud oDV ;eáfha bv jeä lr fokq ,nkafka@
A. Defragmentation
B. Disk Clean up
C. Backup

1' A muKs 2' B muKs 3' A yd B muKs
4' B yd C muKs 5' A,B yd C  ish,a, u

26' Kaspersky, AVG, McAfee hkq my; i|yka ljr j¾.hg wh;a uDÿldx. fõ o@
1' fufyhqï moaO;s uDÿldx. fõ' ̂ Operating System&
2' joka ieliqu i|yd jq uDÿldx.h fõ' ^Word Processing&
3' m%;s ffjria uDÿldx. fõ' ̂ Anti-Virus&
4' mß.Kl wdY%s; m%ldYk uDÿldx. fõ' ̂ Desktop Publishing&
5' kdYl uDÿldx. fõ' ̂ Malware&

27' fufyhqï moaO;shl ld¾hhla fkd jkafka @
1' u;l l<ukdlrKh ̂Memory Managment&
2' Wml%u l<ukdlrKh ̂Device Managment&
3' Yío l<ukdlrKh ̂Sound Managment&
4' l%shdj,s l<ukdlrKh ̂ Process Managment&
5' f.dkq l<ukdlrKh ̂File Managment&

28' my; m%ldYj,ska i;H jkafka@
A. fufyhqï moaO;shla" fhÿï uDÿldx. .Khg wh;a fjhs'
B. Mac OS újD; fla; fufyhqï moaO;shlg WodyrKhls'
C. fufyhqï moaO;shla u.ska oDVdx. yd uDÿldx. l<ukdlrKh lrhs'

1' A muKs 2' A yd B muKs 3' B yd C muKs
4' C  muKs 5' A yd C muKs

29 rEmhl úfNaokh ̂ Resolution& u.ska ukskq ,nkafka
1' tys we;s Pixel m%udKhhs'
2' tys we;s j¾K .Kkhs'
3' tys we;s Èma;su;a Ndjhhs'
4' w÷r iy wdf,dalh w;r wkqmd;hhs'
5' rEmj, m%udKhhs'

30' mß.Klfha ld¾h idOkh ̂Performance& by< kexùug Wmldß jk uDÿldx. y÷kajkq
,nkafka@
1' fufyhqï moaO;sh'
2' moaO;s uDÿldx. ̂ System Software&
3' fhojqï uDÿldx. ̂ Application Software&
4' Wmfhda.S;d uDÿldx. ̂Utility Software&
5' ld¾h idOk uDÿldx.  ̂ Performance Software&

31' mß.Klhg uqrmohla ^Password& fh§fï wruqK jkafka@
1' ffjriaj,ska mß.Klh wdrlaId lsÍug h'
2' iEu flfkl=g u iudk wjia:d ,nd §ug h'
3' wka;¾cd,hg myiqfjka msúiSug h'
4' wdrlaIl Wml%uhla f,i Ndú;h iSud lsÍug h'
5 fidrekaf.ka mß.Klh fírd .ekSug h'
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32' mß.Klhg ffjria we;=¿ ùug n,mE yels fya;=jla fkd jkafka@
1' mß.Kl fmdÿfõ Ndú;h'
2' m%;sjhsria uDÿldx.h hj;ald,Sk fkdlsÍu'
3' fkdokakd flfkl=f.ka ,o úoHq;a ;eme,a újD; lsÍu'
4' fp!r ̂ Pirated& uDÿldx.hla Ndú; lsÍu'
5' by; lsisjla fkdfõ'

33' mß.Klfha l%shdldß;ajhg Rcq n,mEula l< yels jkafka@
1' jhsria jevigykaj,g h'
2' fg%dacka ^Trojen Horse& jevigyka j,g h'
3' T;a;=ldr ^Spyware& jevigyka j,g h'
4' by; i|yka ish,a, u'
5' by; lsisjlg fkdfõ'

34' újD; j we;s úúO jevigyka w;r udre ùug fhdod .kakd flá ux h;=re ixfhdackh
l=ula o@
1' Alt + TAB 2' Ctrl + TAB 3' Alt + Shift
4' Ctrl + Shift 5' CAlt + W

-----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-2 11-4 21-3 31-4
2-3 12-4 22-3 32-1
3-1 13-3 23-2 33-4
4-3 14-2 24-2 34-1
5-2 15-3 25-3
6-2 16-4 26-3
7-3 17-2 27-3
8-2 18-4 28-4
9-3 19-2 29-1
10-2 20-3 30-4
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tallh 9  -  ;s%fldaKñ;sl wkqmd;

nyqjrK m%Yak

1' 80 cm os. fla;=jl fl<jr .eg .id we;s Ndrhla

u.ska meoafok ir, wj,ïnhla idod we;'  th

meoaoSug ie,eiajQ úg meñfKk Wmßu Wfia oS

;ka;=j isri iu`. 600 l fldaKhla idohs'  túg

Ndrh mj;sk isria Wi jkafka

^1& 20 ^2&  80 40 3

^3& 40 ^4& 40 3

^5& 80

2' 1350 fldaKh f¾ähkaj,ska oela jQ úg"

^1&
135


^2&

4


^3&

3



^4&
3

4


^5& 

3' fuu flakaøsl LKavfha pdm os. 2 kï wrh

jkafka"

^1& 1.5 cm ^2& 3 cm

^3& 6 cm ^4& 3π cm

^5& 75 cm

4' wrh 1r  iy 2r jk flakaøsl LKav foll fldaKhka θ  fõ'  wrh 1r jk flakaøsl

LKavfha j¾. M,h wrh 2r  jk flakaøsl LKavfha j¾. M,h fuka fo .=Khls' 1r  iy

2r  w;r iïnkaOh jkafka"

^1& 1 22r r ^2&
1 22  r r ^3& 1 22r r

^4& 1 2r r ^5&
1 22r r

5' me;a;l os. 3 cm jk iup;=ri%hl úl¾Kfha os."

^1&
3

 cm
2

^2& 6  cm ^3& 3 2 cm

^4& 6 cm ^5& 18 cm

600

80m

3
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6' ma,diaála j<,a,la ì|S hdfuka miq ,enqKq fldgia foll os. uek.;a úg tlla 3 cm

nj;a" wfkl 6 cm nj;a wkdjrKh úh'  fujeks fldgia 4 ne.ska tl;= lr j<,a,

idod .; yels kï" j<,af,a wrh"

^1& 2 cm ^2& π  cm
3 ^3& π  cm

6

^4& 9  cm
π ^5& 18  cm

π

7' ABC  fha j¾. M,h"

^1& 22 33 cm ^2& 7 cm2

^3& 14 cm2 ^4& 28 cm2

^5& 66 cm2

8' x u.ska oelafjk os. jkafka"

^1& 2'5 ^2&
5

3

^3& 5 ^4&
10

3

^5& 10 3

9' by; rEmfha j¾. M,h jkafka j¾. tall

^1& 12 ^2& 6 12.5 3 ^3& 6 12.5

^4&
12.5

6
3

 ^5& 31

10' 0sin 63 0.8910  kï 0cos 27  iudk jkafka"

^1& 0sin 27 ^2& 0.8910 ^3& 0.4455

^4& 0cos 63 ^5& 0.4539

11' A, B, C kï ,laIHh 3l isria l=¨kq 3la fmdf<dj u; msysgd we;af;a  
^

2
ACB


  jk

mßos h'  
5ˆtan

12
ABC   la fõ kï ˆsin BAC  w.h jkafka"

^1&
5

13
^2&

12

13
^3&

5

12
^4&

1

12
^5&

1

5

12' rEmfha ABCD fldgiska olajd we;af;a

fõosldjl bosßmi yevhls'  ABCD j¾.

M,h" 25  kï ˆAOD  ys w.h f¾ähkj,ska

jkafka"

^1&
3


^2&

4



300

4cm

7cm

A

B C

300

4

x

3

15m
D C

A

B

O

5m
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^3&
6


^4&

5


^5&

2

5



13' jdfka u.ska iú fldg we;s iup;=ri% Rcq msróv iels,a,la

rEmfha oelafõ'  ;%sfldaKdldr uqyqK;l ;srig wdk; fldaKh

  kï"   ys úYd,;ajh jkafka"

^1&
1 3

sin
4


^2&

1 4
cos

5


^3&
1 4

tan
3


4&

1 3
sin

5


5&
1 3

cos
5



14' OA isria l=¨kla jk w;r" C msysgqfuka
f.dvke.s,a,l m<uq uyf,a ,laIHhla ksrEmKh
lrhs'  C isg ksÍlaIKh l< úg l=¨k uqÿfka
wdfrdayK fldaKh 600la jk w;r l=¨k yd
f.dvke.s,a, w;r ;sria ÿr 20 m ls'  l=̈ fka Wi
jkafka"

^1&  6+20 3  m ^2&  20 3-6  m

^3&  10 3+6  m ^4&
20

6+  m
3

 
 
 

^5&
10

+6  m
3

 
 
 

15' rEmfha oelafjkqfha iudka;rdi% yevhg ks¾udKh

lrk ,o c,dYhls'  ˆ
3

ABC

  jkafka kï

ABCD c,dYfha u;=msg j¾. M,h jkafka"

^1& 2600 m ^2& 21000 3 m

^3& 21000 m ^4& 2600 3 m ^5& 2500 m

16' rEmfha oelafjkqfha hlv má fhdod ;kk ,o
>kldN yeve;s iels,a,ls'  HD Wi 10 cm la o"

1
tan

2 2
   m;=, iup;=ri%dldr jk mßos fuu

>k jia;=j ieoSug wjYH hlv máj,  uq`M os.
jkafka"

^1&  80 2+40  cm ^2& 200 cm ^3& 160 cm

^4& 120 cm ^5&  160 2 40

12m
12mA

B

D
C

O

10m

40m

50m

A B

D C

H

B

A
B

F

G

C
D
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17' m; =,  i u p ; =r i %dl dr  j Q 20 m os.e;s Yd,djl Wi
5 mls'  tys ìu yß ueo isg f.k isák isiqjl=g
Yd,dfõ by< H ,laIHh oelsh yels wdfrdayK
fldaKh jkafka"

^1&
1 1

tan
2

  
 
 

^2&
1 1

tan
2

  
 
 

^3&
1 1

tan
2 2

  
 
 

^4&
1 1

tan
4

  
 
 

^5&  1tan 2

18' fudag¾ r:hla md,ulska .uka lr wjidkfha
ABCD wdldrfha nEjqula u.ska .uka l< hq;=  h'
nEjqu u; fudag¾ r:h .uka l< flá u ÿr
jkafka"  = 30o

^1& 10 3 m ^2& 15 3

^3& 7.5 m ^4& 30 m

^5& 30 3 m

19' gexlshla uqÿk wdjrKhg fhdod we;s jdfka mshk fla;=
wdldrh jk w;r tys wrh 7 m iy we, Wi ;srig
wdk; fldaKh 300ls'  wjYH ;yvq fldgfia j¾.
M,h jkafka"

^1&
2308

 m
8

^2& 2308 m

^3&
2154

 m
3

^4& 2154 m

^5&
2308

 m
3

20' ksjila bosßmi WoHdk fldgila ilid
;snQ wdldrh rEmfha olajd ;sfí'  WoHdk
fldgfia j¾. M,h jkafka" j¾. óg¾j,ska
oela jQ úg"

^1& 7 ^2&
14

3



^3 14 ^4&
154

3



^5&
196

3



F

G

A B

H

E

C
D

o

20cm
20cm

A
B

15m

A

D

30
0

7m

7 m 14 m
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21' isria l=¨klg 21 m la ÿßka isák lu,ag l=¨k uqÿfka wdfrdayK fldaKh 300 lska
osia úh'  l=¨fka Wi jkafka"

^1& 21 3 m ^2& 7 3 m ^3& 21 m ^4& 10 3 m ^5& 10 m

22' ksjfia by< ud,fha isák iqksu,ag mdf¾ .uka lrk fudag¾ r:hla tla;rd fudfyd;l
300l wjfrdayK fldaKhlska osia úh'  m<uq uyf,a ksÍlaIK ,laIHh msysáfha
fmdf<dfõ isg 9 m la by<sks'  tu fudfydf;a fudag¾ r:hg ksjfia isg we;s ÿr
jkafka"

^1& 18 m ^2& 18 3 m ^3& 9 3 m ^4& 9 3  m
2

^5&
9  m

3

23' rEmfha olajd we;af;a mdi,lg we;=¿ ùu
i|yd ks¾udKh lrk ,o f.aÜgqjls'  ABE
;%sfldaKh ;yvqj,ska ksujd we;'  AE =

BE fõ'  
^

060E A B  ls" f.aÜgqj i|yd

wjYH jQ ;yvqj, j¾.M,h jkafka"

^1& 24 m ^2& 216 m

^3& 216 3 m ^4& 24 3 m

^5& 28 m

24' isria l=¨kla Yla;su;a j mj;ajd .ekSu
i|yd rEmfha mßos fomig lïì 2la wE|d
;sfí'  l=¨fkaWi 12 m la kï yd lïìhla
;srig 300la wdk; kï wjYH lïìj,
os. jkafka"

^1& 48 m ^2& 24 m

^3&
24

 m
3

^4& 24 3 m

^5& 12 3 m

25' pdmhla yevhg kjd we;s AB lïì
fldgfia os. jkafka"

^1&
147π

 cm
4

^2&
7π

 cm
2

^3& 14  cm ^4& 21  cm

^5&
21π

 cm
2

^6&
21π

 cm
4

D E

A

C

B

4m

4m

300 300

12m

lïì

21 cm
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26' rEmfha olajd we;af;a jl%dldr j ks¾udKh lrk
,o ABCD jy,hls'

AB pdm yevh flakaøsl fldaKfhys 
6

rad  o"

wrh 14 m la o fõ'  jy,h 21 m la os.

kï  21BC m  " jy,h i|yd wjYH ;yvqj,

j¾. M,h jkafka"

^1& 214  m ^2& 221  m

^3&
221π

 m
2

^4& 249  m

^5&
249π

 m
3

27' fmdf<dj u; we;s isria l=¨kq 2l Wi 20 m yd 26 m fõ'  l=¨kq 2ys uqÿka lïìhla
u.ska hdlr we;' l=¨kq 2 w;r mr;rh 12 m la kï fhdod we;s lïìfha ;srig
wdk;sh"

^1&  1sin 6 ^2&   1tan 6 ^3&    1tan 12 ^4&   1 1tan
2


 ^5&  1tan 2

28' yuqod Ng l|jqrl wdrlaIdj fjkqfjka ;kd we;s
wdrlaIs; jegl 600 la wdk; j fldkal%SÜ l=¨kq
fhdod we;'  l=¨fka os. 8 m kï l=¨fka uqÿkg
fmdf<dfõ isg mj;sk Wi jkafka"

^1& 4 3 m ^2& 8 3 m

^3& 4  m
3 ^4&

8  m
3

^5& 4 m

29' lkaola uqÿfkys isria l=¨kla isgqjd we;'
l=¨fka Wi 20 m ls'  l=¨k uqÿk yd
fmdf<dj u; A ,laIHh" ;srig 600 la
wdk; lïìhla u.ska hd fldg we;'
lïìfha os. 60 m ls'

A msysá ;sria ;,fha isg lkafoys uqÿkg
isria Wi jkafka"

^1& 30 3 m ^2& 30 3+20 m ^3&  30 3-20  m

^4&  60 3-20  m ^5& 60 3m

6


A

D C

B

14m

21m

060

B

A







20m

     l=̀MK
lïìh

060
A B
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wdo¾Y m%Yafkda;a;r

30' f.dvke.s,a,la iudk Wie;s uy,a 2 lska
hqla;h' f.dvke.s,a,g 24 m la ÿßka msysá
,laIHhl isg 2jk uyf,ys u qÿk
^P ,laIHh& ksÍlaIKh l< úg wdfrdayK
fldaKh 300ls'  f.dvke.s,af,a tla uy,l
Wi jkafka"

^1& 8 3 m ^2& 4 3 m ^3& 24 3 m

^4& 12 3 m ^5&
8  m

3

3

2

1

P
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rpkd m%Yak

1' i' AC mdofha os. a kï AB yd BC mdoj, os.

a weiqßka m%ldY lrkak'

ii' (a) ˆPRQ  w.h f¾ähkaj,ska olajkak'

(b) PR  os. fidhkak'

(c) PQ  os. fidhkak'

iii' Rcq mdrl isg 12 mla wE; ,laIHhl isák fid,aodÿfjl=g tu mdf¾ tla fl<jrl
isg meñfKk i;=re lKavdhula mdr iu. 030 20  l fldaKhlska o" mdf¾
wfkla fl<jfrka meñfKk i;=re lKavdhu 042 12l fldaKhlska o fmfka'

(a).  fuu f;dr;=re rEm igykl olajkak'

(b).  fuu fudfydf;a i;=re lKavdhï fol w;r ÿr .Kkh lrkak'

(c).  fid,aodÿjd i;= jk wúfhka ksYaÑ; b,lal .; jk ÿr 25 m kï fuu
      iSudj ;=< i;=rka wkdrlaIs; nj fmkajkak'

2' i' mdohl os. tall 2la jk iumdo ;%sfldaKhla my; oelafõ' tys tla YS¾I fldaKhl

iuÉfþolh iïuqLmdo ,ïnl j iuÉfþokh lrhs'

fuu rEmh Ndú; lr"

0 0sin 30 ,  sin 60 "

0 0cos30 ,  cos 60 i|yd w.hka ,nd .kak'

600

P Q

R

12cm

A

B C
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ii' ì;a;shlg iïnkaO lr we;s ldmam jy,hla

rEmfha oelafõ'  AB u.ska ì;a;sh olajd

we;s w;r ì;a;sh osf.a BD f,i hlv

nd,alhla fhdod we;'

(a) BC  fldgfia os. fidhkak'

(b) CD fldgfia os. fidhkak'

iii. jy,fha Yla;su;a nj jeä lsÍu i|yd B isg AC g o" C isg AD g o flá u ÿr

,efnk fia o~q folla fhoSug woyia lrhs'

(a) B isg fhdok oKafâ os. fidhkak'

(b) C isg fhdok oKafâ os. fidhkak'

iv' fuu fldgi ksu lsÍu i|yd wjYH o~qj, uq`M os. i|yd m%ldYkhla ,shkak'

^wjika iq`M lsÍu wjYH ke;&

3' tlsfklg 12 m wE;ska msysá fjkia Wi iys; f.dvke.s,s folla w;r yß ueo isák

wfhl=g tajdfhys uqÿka 070  iy 060 20  hk wdfrdayK fldaKj,ska fmfka'

i' fuu f;dr;=re oelaùug rEmigykla w|skak'

ii' f.dvke.s,s fofla Wi 1h  iy 2h  f,i f.k m%ldYk 2la ,shkak'

iii' by; m%ldYk Ndú; lr 1h  iy 2h fidhkak'

iv' Wi wvq f.dvke.s,af,a mduq, isg Wi jeä f.dvke.s,af,a uqÿk foi n,k

wdfrdayK fldaKh fidhkak'

v' ;%sfldaKñ;sl wkqmd;hla Ndú; lsÍu u.ska os. fiùu iy mhs;.ria iïnkaOh

Ndú; lr os. fiùu i|yd ;sìh hq;= wju wjYH;d i|yka lrkak'

4' (a) i' fuu ;%sfldaKfha l¾Kh kï lrkak'

ii' fuu ;%sfldaKfha mdo weiqßka sin ,  cos ,

tan  i|yd m%ldYk ,shkak'

iii' ˆBAC
6


  o kï" AB  iy BC os.

fidhkak' AC = 12cm

2m

B C D

A

60
0 30

0

A

B C
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(b) P, Q, R hkq iS,sul tal f¾Çh fkdjk fia msysá ,laIH ;=kls'  fõ'  Qys oS

t,a,d jefgk n,anhla úÿ,s /yeka u.ska iú lr we;'  tu n,anfha wdrlaIdj

i|yd tys my< fl<jf¾ isg P g iy R g m%ldY ;ka;= folla fhdod we;'

iS,sfï isg n,anfha my< m%ldY ;ka;= iú l< ia:dkhg ÿr 30 cm fõ'  PQ=16

cm,  QR=12 cm fõ'

i' n,anfha my< m%ldY ;ka;= iú l< fl<jr f,i f.k fuu ieleiafï

we;s RcqfldaKS ;%sfldaK fjk fjk u oS we;s ñkqï iys; j kï lrk ,o

rEm igykla u.ska olajkak'

ii' PR os. fidhkak'

iii' PS m%ldY ;ka;=fõ os. fidhkak'

iv' RS m%ldY ;ka;=fõ os. ,nd .ekSug m%ldYkhla ,shkak'

5'

wêfõ.S ud¾.fha .=jka md,ula u; isák fmd,sia ks,Odßhl= Rcq" iu;, mdf¾ wE;

meñfKk fudag¾ r:hla 01 4  l wdfrdayK fldaKhlska olS'  Tyq th ksÍlaIKh

lrñka úrdu >áldj l%shd;aul lr we;'  ;;amr mylg miq tu fudag¾ r:h u
020 33l wjfrdayK fldaKhlska olS'  md,fï isg mdrg isria Wi 12 m la kï"

i' wjfrdayK fldaK by; rEm igyfka ,l=Kq lrkak'

ii' wjika ksÍlaIK ,laIHfha isg md,u <`.g ;sria ÿr fidhkak'  ^wdikak

mQ¾K ixLHdjg&

iii. wdrïNl ksÍlaIK ,laIHfha isg md,u <`.g ;sria ÿr fidhkak'  ^wdikak

mQ¾K ixLHdjg&

iv. ;;amr 5l oS .uka l< ÿr fidhkak'

v. fudag¾ r:fha fõ.h fidhkak'

6' ABC ;%sfldaKfhys 
^

0C A B=30 ,  AC=3 cm,  AB=4 cm  fõ'  ABC ;%sfldaKfha j¾.

M,h fidhkak'

7' ksjil ì;a;shla rEmfha olajd we;'  fuu rEmfha

olajd we;s f;dr;=re Wmldr lr f.k fmdf<dfõ

isg ì;a;sfha uqÿkg we;s Wi fidhkak'

5 m

2.5m 2.5m

45o                                 60o
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8 wekagkd nghla ;sria  N+ñhl isria j iú lr we;'  N+ñfha tla;rd ,laIHhl oS

wekagkd ngfha uqÿk ksÍlaIKh l< úg wdfrdayK fldaKh 450la fõ'  ksÍlaIK

ia:dkh yd wekagkd ngh iú lr we;s ia:dkh hd lrk f¾Ldj Tiafia bj;g we;s

ia:dkhlg 14 m ÿrla .uka fldg ksÍlaIKh l< úg wdfrdayK fldaKh 300 la fõ'

wekagkd ngfha Wi fidhkak'

9' ;sria N+ñhl l=¨kla isria j f.dvk.d we;'  fuu l=¨fkys mduq, isg 70 m ÿrlska

isák 
2

1
3

m  Wie;s mqoa.,fhl=g 036 12  wdfrdayK fldaKhlska l=¨fkys uqÿk

ksÍlaIKh fõ'  l=¨fkys Wi fldmuK o@

10' ir, f¾Çh ud¾.hl .uka lrk ÿïßhla 100 m os.e;s ìxf.hlg we;=`M ùfï oS

ÿïßh .uka lrk osYdjg 042 20  fldaKhlska wE;ska msysá l=¨kla ksÍlaIKh fõ'

ÿïßh ìxf.hska kslau hEfï oS tu l=̈ k ÿïßh .uka lrk osYdjg 045 56  fldaKhlska

ksÍlaIKh fõ'  ÿïßh kslau .sh ia:dkfha isg fuu l=¨kg we;s ÿr fldmuK o @

-----------------------------------------------------------------------------------------------

nyqjrK  -  ^ms<s;=re&

1-3 11-2 21-2
2-4 12-2 22-3
3-3 13-3 23-4
4-2 14-1 24-1
5-3 15-3 25-2
6-5 16-2 26-4
7-2 17-3 27-4
8-4 18-4 28-1
9-4 19-5 29-3
10-2 20-5 30-2
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rpkd  -  ^ms<s;=re&

1' i' sin

cos

AB a

BC a









ii. (a)
0

0
ˆ 60

180 3
PRQ

 
  

(b) 0PR=12cos60

1
     =12× =6 cm

2

(c) 0PQ=12sin60

3
     =12×   =6 3 cm

2

      iii.(a)

         (b) 0 0

0 0

0

ˆ ˆLSD  89  60                                    DSR  89  60

            30  20                                                  42  12

            59  40                                              

  

 

 0    47  48

       ˆLSD  hg"    ˆD S R  hg"

  

0 LD
tan59 40

12

LD
   1.7090

12

            LD 20.51

 

 



0 DR
tan 47 48

12

DR
  1.1028

12

           DR=13.23

 

 

mdf¾ os. LR=20.51+13.23

     =33.74 m

600

P Q

R

12cm

12m

RL D

S

030 20 042 12
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         (c). fid,aodÿjd isák ia:dkfha isg ÿr u ,laIHh L fõ'

L S  os. .Kkh lsÍu 0 12
sin30 20 =

LS

12
    0.5050=

LS

12
          LS=

0.5050

              =23.76 m



fid,aodÿjdf.a Wmßu b,lalh 25m ksid i;=rka wkdrlaIs; fõ'

2' i' 2 2 2

2

AD 2 1

AD 3

 AD 3

 





ABD fhka DAC  fhka

0

0

0

3
sin 60

2

1
cos 60

2

3
tan 60

1







0

0

0

1
sin 30

2

3
cos30

2

1
tan 30

3







ii' (a) 0 2
tan 60

BC

2
     3 

BC

2
     BC

3







(b) 0 2
tan 30

BD

1 2
    

BD3

     BD 2 3

     CD = BD - BC 

2
    CD 2 3

3

4
        

3







  



fõ'

A

B C

32 2

1 1

600

300

D
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fyda

0 BC
tan30 =

2

BC
0.5774=

2

     BC=0.5774×2

     BC=1.1548

     BC=1.15 m

0 BD
  tan60 =

2

1.732×2=BD

    3.464=BD

   3.46 m=BD

iii' (a) 0 x
sin30 =

2

0.5×2=x

     1 m=x

(b) 0 y
   sin30 =

2.31

0.5×2.31=y

     1.15 m=y

iv' 0 2
sin60 =

AC

3 2
    =

2 AC

4
    AC=  m

3

0 2
sin30 =

AD

1 2
       =

2 AD

    AD=4 m

o~qj, uq`M os.  
4

=3.46 m+1 m+1.15 m+  m+4 m
3

4
= 9.61+  m

3

 
 
 

3' i'

2m

B C D

A

60
0 30

060
0

60
0

x y

CD = BD - BC

      = 3.46 m - 1.15 m

      = 2.31 m

 060 20

h1

h2

6m6m
12m

700
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ii' 0 01 2tan 60 20 ,            tan 70 ,
6 6

h h
  

iii' 1

1

1

1.756
6

     1.756 6

     10.536

h

h

h



 



2

2

2

2.747
6

     2.747 6

     16.482

h

h

h



 



iv' 2tan
12

16.482
       

12

tan 1.3735

h










053 56 

v' ;%sfldaKñ;sl wkqmd;hla Ndú; lsÍu i|yd RcqfldaKS ;%sfldaKhl mdohla iy

fldaKhla oek isàu fyda mdo folla oek isàu m%udKj;a fõ'

mhs;.riaf.a iïnkaOh fhoSu i|yd Rcq fldaKs ;%sfldaKhl mdo folla oek

isàu m%udKj;a fõ'

4' (a)   i' AC

 ii.
BC

sin
AC

AB
cos

AC

BC
tan

AB













iii'
π AB

cos =
6 AC

3 AB
  =

2 12

3
  AB=12×

2

  AB=6 3  cm

π BC
sin =

6 AC

1 BC
    =

2 12

  BC=6 cm

A

B C
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(b)   i'    Q R

P

12

16

Q R

S

12

30

Q P

S

16

30

 ii. ˆPQR  fhka iii. ˆPQS  fhka

 

2 2 2

PR=20 cm

3,4,5 ×4

  fyda

PR =16 +12

       = 256 + 144

       = 400

PR = 400=20 cm

2 2 2

2

PS =30 +16

       =900+256

PS =1156

 PS= 1156  cm

iv' 2 2 2

2

RS =30 +12

       =900+144

RS =1044

 RS= 1044  cm

5' i'

12m

O

C

A B

ii' iii.0

0

0

0

ˆOCA=89  60

            20  33

            69  27

OA
tan69 27 =

12

OA
      2.668=

12

         OA=32.016 m=32 m









0

0

0

0

ˆOCB=89  60

              1    4

            88  56

OB
tan88  56 =

12

OB
       49.10=

12

          OB=49.10×12

          OB=589.2 m

         OB=589 m









20o 33'    1o 4'
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iv'
-1 -1557

ms   =111.4 ms
5

6'

2

1
S= bcsinA

2

1
  = ×3.4×sin30

2

1 1
  = ×3.4××

2 2

  =3 cm 4cm

3cm

A

B

C

300

ABC ;%sfldaKfha j¾. M,h j¾. fikaá óg¾ 3 hs'

7'

AF  h  hehs .ksuq'

tan 45 1 BF
BF

tan 60 1.73 EF
EF 1.732

CD BE 5

   

   

 

h
h

h h

     ;jo" BE
1.732

1 2.732
1 5 5

1.732 1.732

5 1.732
3.17

2.732

 

   
       
   


  

h
h

h h

h

fmdf<dfõ isg ì;a;sfha uqÿkg we;s Wi =2.5+3.17

=5.67 m

8'

A

B E
F

C D
G

2.5m2.5m

5m

45
0 60

0
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tan 45 1 BC
BC

tan 30 0.5774 CD
CD 0.5774

BD BC CD

   

   

 

h
h

h h

;jo" BD 14

1.5774
14

0.5774 0.5774

14 0.5774

1.5774

5.12



  


 



h
h h

h

  wekagkd ngfha Wi 5.12 m fõ'

9' l=¨fkys Wi mqoa.,hdf.a weia uÜgug jQ ;sria f¾Ldfõ isg h hehs .ksuq'

0tan 36 12 0.7319
70

70 0.7319 51.23

 

   

h

h  ^wdikakj&

l=¨fkys Wi 2
=51.23+1  m

3

=53.23+1.67 m

=52.9 m

10'

A

B

D

C

100m

042 20

046 56

ÿïßh kslau .sh ia:dkfha isg l=¨kg we;s ÿr  BC , x  hehs .ksuq'

h

2
1

3
m

036 12
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0

0

0

0
0

0

0

0

DC sin 46 56

BD cos 46 56

AD 100 cos 46 56

CD
tan DAC

AD

sin 46 56
tan 42 20

100 cos 46 56

sin 46 56
                  

100 sin 43 04

0.7306
       0.9110

100 0.6828

x

x

x

x

x

x

x

x

x





  




 















yria .=Ks;fhka"     

 

 

0.9110 100 0.6828 0.7306

91.1 0.7306 0.9110 0.6828

91.1 0.7306 0.6220

    0.1086

91.1
    838.86

0.1086

 

  

 

 

 

x x

x

x

x x

x

fï wkqj l=¨kg we;s ÿr =838.86 m
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tallh 10  -   ;dmh

nyqjrK m%Yak

1' f , day h l  f ¾Çh  m%i dr K ; dj  1'2 « 10-5 0C-1  fõ' tys mDIaÀl m%idrK;dj  iy mrsud

m%idrK;dj  ioyd ksjeros w.h oelafjkafka l=uk m%;spdrfhka o @

1'    =  1'2 « 10-5 0C-1   iy    =    2'4 « 10-5 0C-1

2'    =  2'4 « 10-5 0C-1   iy    =    4'8 « 10-5 0C-1

3'    =  1'2 « 10-5 0C-1   iy    =    3'6 « 10-5 0C-1

4'    =  2'4 « 10-5 0C-1   iy    =    3'6 « 10-5 0C-1

5'    =  2'4 « 10-5 0C-1   iy    =    2'4 « 10-5 0C-1

2'  we¨ñkshï ;yvqjl j¾.M,h 1 cm2 jQ iup;=ri%dldr isÿrla we;' we¨ñkshïj, f¾Çh

m%idrK;dj 2'5 « 10-5 0C-1  kï  WIaK;ajh 20 0C lska jeä l< úg isÿfrys j¾. M,h

1'  1'001 cm2 2'  1'0001 cm2 3'  1'0005 cm2

4'  1'0 cm2 5'  0'999 cm2

3' f¾Çh m%idrK;dj 1'9 « 10-5 0C-1   la jQ ms;a;, uqÿjl wNHka;r wrh 2 cm fõ' fï ;=<ska

úIAlïNh 4'02 cm jQ f.da,hla heùug kï ms;a;, uqÿj fldmuK WIaK;aj fjkilg

Ndckh l< hq;= o?

1' 40 0C           2' 64 0 C                 3' 264 0 C                   4 148  0  C                  5' 3360 C

4' taldldr >klñka hq;a ;=kS f,day ;yvqjl wrh a ne.ska jQ jD;a;dldr isÿre folla lmd

we;' isÿrej, flakaø w;r ÿr x fõ' f,dayfha f¾Çh m%idrK;dj  kï" WIaK;ajh 

j,ska by< kexjQ úg isÿre fofla flakaø w;r kj ÿr jkqfha

1'  x(1- )          2'  x(1+ )       3'  x(1-)          4'  x(1-2)

5'  x(1+2)

5' mßudj V
g  
jQ n÷kla ;=< riosh V

m  
mßudjla wvx.= fldg we;' ùÿre

iy riosfha mßud m%idrK;d ms<sfj<ska 
g
 iy 

m   
fõ' iEu WIaK;ajhl

oSu n÷fka fkd msreK mßudj ksh; j mj;S kï   V
g
/ V

m    
iudk

jkqfha

1'  
g
/ 

m
             2'  

m
/ 

g
3' (

g -


m
) / 

m
4'

(
m -


g) 
/ 

g
5' 3

m 
/ 

m

6' f,day f.da,hla tys flakaøh ldur WIaK;ajfha we;s øjhl mDIaGh

yd iu uÜgfï isák fia mdfõ'  øjfha mßud m%idrK;dj f,dayfha

mßud m%idrK;djg jvd úYd, fõ' WIaK;ajh by< kexjQ úg

f.da,fha flakaøh'

1' øj mDIaGh yd iu uÜgfï mj;s'

2' m<uq j øj mDIaGfhka by<g .uka fldg miq j my<g .uka lrhs'

3' m<uq j øj mDIaGfhka my<g .uka fldg miq j by<g .uka lrhs'

4' øj mDIaGfhka by<g muKla .uka lrhs'

5' øj mDIaGfhka my<g muKla .uka lrhs'

7 0 0 C we;s c,h 1000 C  olajd fifuka r;a lrk úg tys >k;ajh"

1& l%ufhka jeä fõ' 2& l%ufhka wvq fõ'

3& l%ufhka jeä ù Wmßuhlg meñK kej; wvq fõ' 4& fjkila isÿ fkdfõ'

5& l%ufhka wvq ù wjuhlg meñK kej; jeä fõ'
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8' f¾Çh m%idrK;dj  jQ øjHfhka idod we;s n÷kl ldur WIaK;ajfha oS mßudj V fõ'

´kEu WIaK;ajhl oS n÷fka ysia wjldYfha mßudj ksh; j mj;sk fia n÷kg oeñh

yels mßud m%idrK;dj  jQ øj mßudj jkafka"

1'  v/3 2'  3v/  3'  v/

4'  v/  5'  3v/

9 f,day lene,a,la 90°C  olajd r;a lr 30°C  mj;sk c,h iys; le,ß ógrhlg w; yßkq

,efí' wjidk WIaK;ajh 60°C  fõ' m<uq f,day lene,af,a ialkaOfhka wvlg iudk

ialkaOfhka hq;a tu f,dayfha u lene,a,la 90°C  olajd r;a lr" 30°C  mj;sk uq,a c,

m%udKh u we;s i¾j iu le,ß ógrhlg w; yßkq ,efí' túg wjidk WIaK;ajh

jkafka"

   1' 35°C 2. 40°C  3.     45°C

4.  50°C 5. 55°C

10  A yd  B fjkia øjH foll iudk mßudj,g iudk ;dm Odß;d we; . B ys ú.;d.Od

4200 J kg-1 K-1jk w;r tys >k;ajh  1000 kg m-3 fõ'   A  ys >k;ajh 2000 k gm-3   kï

A ys  ú. ;d. Od  jkqfha"

   1  2000 J kg-1 K-1 2  2100 J kg-1 K-1 3   8400 J kg-1 K-1

4  1050 J kg-1 K-1 5  4200 J kg-1 K-1

11 ialkaOh  jQ jia;=jlg Q ;dm m%udKhla ,nd oSfï oS tys WIaK;ajh  m%udKhlska

jeä fõ kï jia;=j ;kd we;s øjHfha úYsIag ;dm Odß;djh úh yelafla"

1' Q/M   2.  Q/  3. Q/(273+)

4 Q/M(273+)   5.  MQ

12mßirh yd ;dm yqjudrejla isÿ fkd jk úg wjia:d úm¾hdihlg Ndckh fkd jk

jia;=jlg ;dmh imhk YS>%;dj (Q/t) iy WIaK;ajh fjkia ùfï YS>%;dj (/t)  w;r

m%ia;drh úh yelafla l=ula o@

1                2   3                            4           5

13mßirhg ;dm ydkshla fkd jk fia f,day n÷kla ;=< WKqiqï øjhla iy isis,a øjhla

ñY% lrkq ,efí túg"

(A) WKqiqï øjh isis,a jk w;r isis,a øjh WKqiqï fõ'

(B) moaO;sh wjidk fmdÿ ksh; WIaK;ajhlg meñfKa'

(C) WKqiqï øjh msg l< ;dmh isis,a øjh ,nd .;a ;dmhg iudk fõ  -

ñka ksjeros jkafka"

1   muKs' 2   muKs' 3   yd  muKs'

4   yd C   muKs' 5   B yd C

14 fndhsf,arejla we;=<; WIaK;ajh 105 °C  fõ' fndhsf,arefõ ì;a;sfhys >klu 2 cm

jk w;r th 4 cm >klulska hq;a øjHhlska wdjrKh fldg we;' wkjr; wjia:dfõ

oS" jd;h yd iam¾Y ù we;s" wdjrK øjHfhys msg me;af;a mDIaGfhys WIaK;ajh 30 °C



137

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

fõ' fndhsf,arej iy wdjrK øjH w;r fmdÿ mDIaGfha WIaK;ajh 100 °C ls' fndhsf,arej

idod we;s øjHfha ;dm ikakdhl;dj k
1
 kï iy mßjdrl øjHfha ;dm ikakdhl;dj

k
2
 o kï"  k

1
 / k

2
 wkqmd;h"

   1' 1/14 fõ' 2' 1/7 fõ' 3' 7 fõ'

4' 14 fõ' 5' 28 fõ'
15'  ;dlaIK isiqfjl= úiska ;kk ,o WmlrKhlg WIaK;aj

md,l iaúphla wjYH ù we;' fï i|yd oaúf,day máhla
fhdod .ekSug n,dfmdfrd;a;= fõ'
f,day lsysmhl f¾Çh m%idrK ix.=Klh my; oela fõ'

jdfka - 1'2 « 10-5 oC-1

ms;a;, - 1'9 « 10-5 oC-1

we¨ñkshï - 2'5 « 10-5 oC-1

jvd ixfõoS ^b;d l=vd WIaK;aj fjkilg m%;spdr olajk& iaúphla ;ekSug A yd B
i|yd jvd;a iqÿiq f,day hq.,h jkafka ms<sfj<sska
1' A= jdfka" B= ms;a;, 2' A= ms;a;," B= we¨ñkshï
3' A= we¨ñkshï" B= ms;a;, 4' A= ms;a;," B= we¨ñkshï
5' A= we¨ñkshï" B= jdfka

16' oKavl f¾Çh m%idrK;dj flfrys my; m%ldYk i,ld n,kak'

a. oKavl f¾Çh m%idrK;dj oKafâ uq,a È.g wkqf,dau j iudkqmd;sl fõ'

b. oKafâ f¾Çh m%idrK;dj oKav r;a lsÍu ksid tys jeä jQ È.g wkqf,dau j

iudkqmd;sl fõ'

c. oKavl f¾Çh m%idrK;dj oKafâ jeä jQ WIaK;ajhg m%;sf,dau j iudkqmd;sl

fõ'

by; m%ldY w;=ßka wi;H jkqfha @
1' a yd b muKs' 2'  b yd c muKs'
3' a yd c muKs' 4'  a muKs'
5' a, b, c hk ish,a, u'

17' È. óg¾ 10 la jk hlv oKavla 27 0C yS mj;s' tu oKafvys È. ñ,s óg¾ 1'1 m%udKhlska
wvq jk wjia:dfõ § tys WIaK;ajh jkqfha ^hlvj, f¾'m%d'ix.=' 1'1 « 10-5 K-1&
1' 10 0C 2'  17 0C 3'  20 0C 4'  0 0C 5'  8 0C

18' >k jia;=j, fCIa;% M, m%idrK;dj ̂  & iy f¾Çh m%idrK;dj ̂  & w;r iïnkaO;dj

jkqfha@

1' 2  2'  2  3'  22  4'  
2
  5'  

2
 

19' >k jia;=jl f¾Çh m%idrK;djfha iy fCIa;% M, m%idrK;djfha tall jkqfha
1' K-1, K 2'  K, K2 3'  K-1, K-1  4'  K-1, K-2 5'  K, K-1

20' È. fi'ó' 20 jk tl u øjHhlska ;kk ,o o~q folla ;kd we;af;a tla oKavla l=yr
iys;j;a wfkl >k is,skavrdldrj;a mj;sk mßÈ h' o~q foflys WIaK;ajh tl u
m%udKhlska by< kexjQ úg o~q foflys m%idrK wkqmd;h jkqfha@
1' 1(4 2'  1(8 3'  1(2 4'  1(6 5'  1(1

21' È. l
1
 iy l

2
  jk >k øjHhlska ieÈ  o~q foll f¾Çh m%idrKh ms<sfj<sska 1  yd 2

fõ' o~q fol rEmfha mßÈ fjk fjk u m%idrKh ùug bv ie,fik mßÈ my<
fl<jßka iïnkaO lr we;' iEu WIaK;ajhl § u o~q fol w;r Èf.ys fjki tl u
ùug kï

úÿ,s w.%

A  B
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1' 1 1 2 2   2'  1 2 1  

3' 1 2 1 2     4'  1 2

1 2

 


 

5' 2 2
1 1 2 2     úh hq;=h'

22 øj m%idrKh iïnkaO j my; m%ldYk i,ld n,kak'

A. øj m%idrKh >khlg jvd úYd, w.hla .kS'

B. øjhl oDYH m%idrKh flfrys n÷fka m%idrKh o n,mdkq we;'

C. øjhl oDYH mßud m%idrK;dj øjhl i;H mßud m%idrK;djhg jvd jeä h'

by; m%ldY w;ßka i;H jkqfha
1' A  muKs 2'  B muKs 3'  C muKs
4' A yd B muKs 5'  B yd C muKs

23' >k øjHhl WIaK;ajh 0 0C isg 10 0C olajd jeä l< úg mßudfõ isÿ jk Nd.sl jeä
ùu 0'033 kï >k øjHfha f¾Çh m%idrK;dj
1' 0.0011 0C-1 2'  0.011 0C-1 3'  0.0027 0C-1

4' 0.03 0C-1 5'  0.11 0C-1

24'ldur WIaK;ajh ^27 0C& ys mj;sk c,h 10 g l WIaK;ajh 25 0C lska by< kexùug
wjYH ;dm m%udKh fldmuK o@ c,fhys ú';d'Odß;dj 4200 J kg-1 0C-1

1' 2050 J 2' 1100 J 3' 1050 J 4'  105 J 5'  205 J
25'  0 0C ys mj;sk whsia 1 g la 10 0C ys mj;s; c,h 5 g la iu. ñY% lrk ,È' whsiays

ú,hkfha .=ma; ;dmh 80 Jg-1 kï ñY%Kfha wjidk WIaK;ajh fldmuK o@
1' 5 0C 2' 0 0C
3' -5 0C 4' -10 0C
5'  by; lsisjla fkdfõ'

26' ialkaOh 2 kg la jQ hlv l=Üáhl WIaK;ajh 30 oC fõ' fuh 90 0C olajd r;a lr
hka;%hl fldgilg iß,k fia úfYaIs; yevhlg m;a lr .; hq;= h' fï i|yd hlv
l=Üáhg ,nd Èh hq;= ;dm Yla;s m%udKh fldmuK o@^hlvj, ú';d'Od } 470 J kg-10C-1

fõ'&
1' 5.46 x 104  J 2'  5.64 kJ
3' 5.64 x 105  J                 4'  5.46 x 103 J
5' 5.64 x 104  J

27' 100 oC ys mj;sk c,h 4 kg la fndhsf,arejl we;' hka;%hla l%shd;aul lr .ekSu i|yd
fuu.ska 100 oC ys mj;sk yqud,h ksmojd .; hq;= j we;' fï i|yd wjYH ;dm m%udKh
fldmuK o@ ^c,fha jd'ú'.=';d } 2'26 « 106 5 kg-1&
1' 10.04 x 106  J 2'  10 x 106  J 3'  9.04 x 106  J

4'  9.5 x 106  J 5'  10.04 x 105  J
28' 20 oC ys mj;sk >k ß§ f,day l=Üáhl ialkaOh 16'5 kg fõ' fuh WKq lr fjk;a

NdKavhla iE§ug woyia lrhs kï ta i|yd ,nd Èh hq;= ;dm m%udKh fldmuK o@
^ß§j, ú';d'Od}230 J kg-1 oC-1, ß§j, ú,'.=';d }8.8 x 104 J kg-1 , ß§j, øjdxlh }961oC &
1' 5.0 x 106 J 2'  4 x 106 J 3'  3 x 106 J
4'  2 x 106 J 5'  8 x 106 J

29'ú,hkfha úYsIag .=ma; ;dmh hkq"
1' hï øjHhl 1 kg l WIaK;ajh 1 oC lska by< kexùug wjYH ;dm m%udKhhs'
2' hï øjHhla >k wjia:dfõ isg øj wjia:djg m;a lsÍug ,nd Èh hq;= ;dm m%udKhhs'
3' øjdxlfha mj;sk hï øjHhla 1 kg la WIaK;aj fjkila fkdue;s j >k wjia:dfõ

isg øj wjia:djg m;a ùug ,nd Èh hq;= ;dm m%udKhhs'

1 2

1 2
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4' hï øjHhl øj wjia:dfõ isg jdhq wjia:djg m;a lsÍug ,nd Èh hq;= ;dm m%udKhhs'
5' >k wjia:dfõ we;s hï øjHhl WIaK;ajh 1 oC lska by< kexùug wjYH ;dm

m%udKhhs'
30 ;dmdxlfha mj;sk hï øjHhl 1 kg la" WIaK;ajfha fjkila fkdue;s j øj wjia:dfõ

isg jdIam wjia:djg m;aùfï § ,nd Èh hq;= ;dmh y÷kajk ku jkqfha@
1' jdIamSNjkfha .=ma; ;dmh'
2' jdIamSlrKfha úYsIag .=ma; ;dmh'
3' ú,hkfha .=ma; ;dmh'
4' jdIamSlrK ;dm Odß;dj h'
5' isis,kfha .=ma; ;dmh'

31' jdIamSlrKh iy jdIamSNjkh ms<sn| ksrjoH m%ldYh jkqfha@
1' jdIamSlrKh iy jdIamSNjkh ´kEu WIaK;ajhl § isÿ fõ'
2' jdIamSlrKh iy jdIamSNjkh hk isoaê fol u wd¾ø;dj u; r|d mj;S'
3' jdIamSlrK l%shdj,sh ;dmdxlfha § isÿ jk w;r jdIamSNjkh ́ kEu WIaK;ajhl §

isÿ fõ'
4' jdIamSlrKh iy jdIamSNjkh hkq tlu l%shdj,shls'
5' jdIamSNjkh ;dmdxlfha § isÿ jk w;r jdIamSlrKh ´kEu WIaK;ajhl § isÿ fõ'

32' oKavla yryd ;dmh ikakhkh jk YS>%;dj r|d mj;sk idOl wvx.= ldKavh jkqfha
1' WIaK;aj wka;rh" yrialv j¾. M,h" os.
2' wdrïNl WIaK;ajh" wjidk WIaK;ajh" >klu
3' oKafâ yrialv j¾. M,h" >klu" oKav r;a l< WIaK;ajh'
4' oKafâ fofl<jr WIaK;aj wka;rh" >klu" oKav idod we;s øjH'
5' oKafâ iajNdjh" yrialv j¾. M,h" wdrïNl WIaK;ajh'

33' oKavl ;dm ikakdhl;d ix.=Klfhys tall jkqfha
1' Wm oC 2'  Wm-1 oC-1 3'  Wm oC-1

4' Wm-1 oC        5'  Wm-1 oC-2

34' úIalïNh fi'ó' 2 jk os. fi'ó' 40 la jQ taldldr we¨ñkshï oKavl tla fl<jrla 360
oC ys ;nd we;s w;r wfkla fl<jr 10 oC ys mj;sk c,fha ;nd we;' oKav Tiafia
;dmh .,d hdfï YS>%;dj jkqfha' ^we¨ñkshïj, ;dmikakdhl ;dj 200 W m-1 oC-1

fõ'&
1' 50 W 2'  52 W 3' 83 W
4' 80 W 5'  55 W

35' fyd`oska mßjrKh lrk ,o f,day oKavl r;a jQ fl<jr isg isis,a fl<jr olajd
WIaK;ajh fjkia jk whqre olajk ksjerÈ m%ia;drh jkqfha@

1'     2'  3'  
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4'   5'  

36' ùÿre cfka,hl mDIaÀl j¾. M,h 3 m2 jk w;r >klu 0.5 cm ls' tys mDIaG fol
yryd WIaK;aj wka;rh 20 oC la kï cfka,h yryd mehl § .,d hk ;dm m%udKh
fidhkak'

ùÿrej, ;dm ikakdhl;dj 0.84 W m-1 oC-1

1' 10080 « 602  J 2'  1008 « 602  J
3' 10080 « 102  J 4'  1008 « 102  J
5' 10080 « 362  J

37' .%sIau R;=fõ § YÍr WIaK;ajhg jvd jeä ldur WIaK;ajfha mj;sk f,day l=Üáhla
iy ,S l=Üáhla iam¾Y l< úg f,day l=Üáh ,S l=Üáhg jvd WKqiqï j ±fka' my; o;a;
ie,ls,a,g f.k fï wjia:djg wod< o;a; w;r ksjerÈ in|;dj jkqfha'

;dm ikakdhl;dj ;dmh .e,Sfï YS>%;dj
f,day K1 H1
,S K2 H2

1' K2>K1 yd  H1>H2
2' K2>K1 yd  H2>H1
3' K1>K2 yd  H2>H1
4' K1>K2 yd  H1>H2
5' K1>K1 yd  H1=H2

38'  my; i|yka isoaê w;ßka ixjyk Odrd we;s úh yels wjia:d i|yd WodyrKhla
fkdjkqfha
1' c,dYhl isis,a c,h iy WKqiqï c,h ixirKh ùu'
2' ksfjia ;=< f¾äfhag¾ wi<
3' Ndckhl c,h r;a lrk úg
4' by< jdhqf.da,fha j,dl=¿ we;s jk úg
5' f,day oKavl tla fl<jrla r;a lrk úg

39'  úlsrKh iïnkaOfhka my; olajd we;s m%ldY i,ld n,kak'

a. úlsrK Yla;sh úoHq;a Yla;shg yerùu i|yd iq¾h fldaI Ndú; lrhs'

b. úlsrK u.ska ;dm m%pdrKhg udOH wjYH fkdfõ'

c. j,dl=¿ rys; rd;%shl ;dm úlsrK ndOdjlska f;dr j isÿ ù rd;%S ld,fha mßirh
isis,a lrhs'

by; m%ldYk w;=ßka ksjerÈ m%ldY jkqfha"
1' a  muKs'
2' b muKs'
3' c muKs'
4' a,b  muKs'
5' a, b, c  hk ish,a, u'
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jHQy.; rpkd m%Yak

1&' jia;=jla r;a l< úg f¾Åh ñkqï iy j¾. M,h fuka u th mßudj jYfhka o
m%idrKh fõ'

i). øjHhl f¾Åh m%idrK ix.=Klh ^ & weiqßka lafIa;% M, m%idrK ix.=Klh ^  &

iy mßud m%idrK;d ix.=Klh ^ & w;r iïnkaO;dj oelafjk m%ldYk ,shkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii).
                 r

0
r

0   
= 20 cm   kï f.da,fha mßudj fldmuK o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   iii) wrh 20 cm la jQ jdfka f.da,hla 30 0C isg 130 0C olajd r;a l< úg tys kj mßudj
fidhkak' jdfka j, f¾Åh m%idrK ix.=Klh ^ & = 11 x 10-6 0C-1

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv). mßudfõ jeä ùu fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v). 130 0C g r;a l< miq jeä jQ mßudjg iudk mßudjla we;s f,day f.da, lShla iEosh
yels o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi). by; f.da,h 30 0C oS >k;ajh 6000 kg m-3 kï 130 0C oS f.da,fha >k;ajh fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2&'

c,fha jd' .=ma; ;d (L)  = 2.27 x 106 J / kg
c,fha ú';d'Od'    (Cc)  = 4200 J / kg0C
yqud,fha ú';d'Od'    (Cs)  = 2000 J / kg0C
l¾udka; Yd,djla ;=< isÿ jk ls%hdj,shl oS hïlsis c, m%udKhla lsis hï ld,hla ;=<
oS  my< WIaKa;ajhl isg by< WIaK;ajhlg r;a lr .; hq;= j we;' ta i|yd c,h wvx.=
n÷k ;=< .s,ajd we;s ;U k< moaO;shla by; rEm igyfka oelafjk mßos fhdod f.k

c,hyqud,h

A B

1 2
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we;' k< moaO;sfha A fl<jßka fndhsf,aaarejla wdOdrfhka 1  jQ jeä WIaK;ajhl we;s

yqud,h we;=¿ ùug i,iajd we;' k<h ;=< oS yqud,h >kSNjkh ù 2  WIaK;ajfha

^ 2 1  & we;s c,h f,i wdmiq fndhsf,arejg meñfKa'

i' by; hka;%h ;=<ska mehl oS c,h ls'.%E 10 la 25 0C - 85 0C olajd r;a lr .ekSug
wjYH kï r;a ùug Ndckh jk c,h ,nd .;a ;dmh fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii' by; ld,h ;=< oS yqud,h msg l< ;dmh fiùug Tng wjYH wu;r o;a;h l=ula
o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii' mehl oS yqud,h msg l< ;dmh (Q2)  i|yd m%ldYhla by; ixfla; weiqßka ,shd
olajkak' ^tu k<h ;=<ska .uka l< yqud, ialkaOh m fõ&
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv' .s,ajd we;s ;U k<h ;=<ska hjk yqud,h 150 0C ys mj;skafka hehs o" c,h f,i
k<h ;=< oS >kSNjkh jQ yqud,h 90 0C ys mj;skafka hehs o ie,l= úg Q2 i|yd
m%ldYkh m weiqßka ,shd olajkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v' fuu ls%hdj,sfha oS ;U k< iy n÷k Wrd .;a ;dmh fkd i,ld yÍ kï mehl oS hejQ
yqud, ialkaOh fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi' fuys oS Tn úiska isÿ l< Wml,amkh i|yka lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

3&' úYsIag ;dm Odß;djh 910 J kg-1 oC-1 jk we¨ñkshïj,ska ieÈ n÷kl ialkaOh 200 g ls'
th ;=< 20 oC ys mj;sk c,h 2 kg la wvx.= w;r hka;%hl fldgila msßisÿ lr .ekSu
i|yd fuu c,h 60 oC olajd r;a lr .; hq;= j we;'
i. we¨ñkshï n÷k 20 oC isg 60 oC olajd r;a ùfï oS ,nd .kakd ;dm m%udKh

fldmuK o@  ^c,fha ú';d'Od } 4200 J kg-1oC-1&
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. c,h muKla r;a lsÍug wjYH ;dm m%udKh fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. wjYH uq¿ ;dm m%udKh fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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iv. fuys wu;r ;dm Yla;s m%udKh" c,h muKla r;a lsÍug wjYH ;dm m%udKfhka
lskï m%;sY;hla o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. by; c,h 2 kg u úYsIag ;dm Odß;dj 400 J kg-1 oC-1 jk i¾j iu ;U nÿkl wvx.=
lr fuu ld¾hh isÿ lf<a kï fuys § jeh jk wu;r Yla;s m%udKh fmrg jvd
wvqfõ o@ jeäfõ o@ fya;=j myokak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. a). by; ;U n÷k r;a lsÍug jeh jk ;dm m%udKh fidhkak'
b). th c,h muKla r;a lsÍug wjYH ;dmfhka lskï m%;sY;hla o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4&' YsIHhl= úiska jdIamSlrKfha úYsIAg .=ma; ;dmh fidhk mÍlaIKhla i|yd ilia l<
wegjqula my; rEmfha olajd we;'

i. my; kï i|yka WmlrKj,g wod< ixfla; Ndú;fhka by; wegjqu kï lrkak'
P - le,ß ógrh      Q - yqud, ynlh     R - yqud, cklh     S - nkaika odylh

ii. by; A iy B k< foflys m%fhdack fudkjd o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. B k<fhys fl<jr fl,ska u le,ß ógrhg we;=¿ fkd fldg rEm igyfka mßos
;j;a WmlrKhla ;=<ska heùug i,iajhs' thg fya;=j meyeos,s lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. fuu mÍlaIKhg wod< ñkqï ,nd .ekSug wjYH wfkl=;a WmlrK fudkjd o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. fuu mÍlaIKfha oS ,nd .kakd ñkqï ms<sfj<ska i|yka lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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vi. c,fhys jdIAmSlrKfha úYsIag .=ma; ;dmh fiùug wjYH wfkl=;a o;a; fudkjd o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. fuu mßlaIKfha ;dm yqjudrej i|yd jk iïnkaO;dj l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

viii. by; vii ys iïnkaO;dj ,sùfï oS lrkq ,nk Wml,amkh l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ix. by; wdldrhg WmlrK ilid mÍCIKh isÿ lsÍfï oS Tyq úiska isÿ l< Wml,amkhg
n<mE yels ndOlhla j,ld .ekSug isÿ fõ' th l=ula o@ ta i|yd Tn mÍCIKfha oS
.kakd mshjr rEm igyfka ,l=Kq lr kï lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5&' yrialv j¾. M,h 2 x 10-4 m2 jQ os. fi'ó' 50 la jQ f,day oKavla msg; mDIaGh fyd|ska
wdjrKh lr we;' tys tla fl<jrla 100 0C mj;sk l=àrhlg iïnkaO jk w;r
wfkla fl<jr 20 0C la mj;sk c,h iu. iam¾Y j ;nd we;'

i. oKafâ ;dm wkjr; wjia:dfõ oS oKav osf.a ;dmh .,d hdfï YS>%;dj fidhkak'
^ikakdhl;dj 380 W m-1 oC-1 kï& '
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. by; wegjqfï c,h fjkqjg oKafâ ol=Kq fl<jr osh jk whsia iu`. iam¾Y j ;nd
we;akï túg oKav osf.a wkjr; wjia:dfõ oS ;dmh .,d hdfï YSS>%;dj fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. c,fha ú,hkfha úYsIag .=ma; ;dmh 330000 J/kg kï mehl oS osh jk whsia ialkaOh
fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv.

by; f,day oKav yd i¾j iu udk iys; we¨ñkshï oKavla my; rEmfha mßos
ikaê lr fofl<jr WIaK;ajh 250 oC yd 0 oC ys mj;ajd we;' we¨ñkshïj, ;dm

yqud,h
100 0C

c,h
20 0C

250 oC 0 oC
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ikakdhl;dj 200 W m-1 oC-1 kï"
a). ixhqla; oKafâ fmdÿ ixêfhys WIaK;ajh fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b).ixhqla; oKav yryd ;dmh .,d hdfï YS>%;dj fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

6&' ;dlaIK isiqfjl= úiska ksh; WIaK;aj l=àrhla
;ekSug ie,iqï lrhs' ̂ Incubator&
fuys we;=<; WIaK;ajh 40 0C mj;ajd .; hq;= w;r
msg; uOHkH WIaK;ajh 25 0C la hehs Wml,amkh
lr we;'

we;=<; r;a lsÍu i|yd 100 W f,i i|yka lr
we;s iQ;s%ld úÿ,s n,an fhdod .ekSug wfmalaIs; h'
l=áfha os." m<, yd Wi ms<sfj<ska fi'ó' 100" 100" 150
fõ'
i' fuys mDIAG j¾. M,h .Kkh lrkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii' fuys ì;a;s ;ekSug fhdod .; hq;= øjH i;= jeo.;a ;dm .=Kdx.hla kï lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii' fuh ;ekSug fi'ó' 2'5 >klu ,E,s Ndú; lsßug woyia lrhs' ̂ K
oej

= 0.2 Wm-1K-1&
fuys mDIaG yryd ;;amr tll oS msg;g .,k ;dm m%udKh .Kkh lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. iQ;%sld n,anfhys i|yka lr we;s CIu;djfhka 50] la ;dmh f,i ,nd foa kï
;;amr tll oS n,anhlska l=áhg ,nd fok ;dm m%udKh .Kkh lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v' ta wkqj fhdod .; hq;= 100 W n,an .Kk fldmuK o@ ^fjk;a l%uj,ska o 40 W
muK CIu;djlska ;dmh .,k nj Wml,amkh lrkak' &
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi' fuys wNHka;rh Rðf*daïj,ska wdjrKh l<fyd;a fhosh hq;= n,an .Kk wvqlr
.; yels oehs meyeos,s lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

7& f¾Çh m%idrK;dj hkq l=ula o@

i. f¾Çh m%idrK;dj 1'9 « 10-5 K-1 jk ms;a;,j,ska ;kk ,o óg¾ fldaÿjla 0 oC oS

150 cm

100 cm
100 cm
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l%udxlkh lr we;' óg¾ fldaÿj 30 0 C WIaK;ajfha mj;sk úg óg¾ 1 la f,i

igyka jk i;H È. l=ula o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. 30 0 C we;s we¨ñkshï oKavla 30 0 C ys we;s óg¾ fldaÿfjka uekak úg 50 cm f,i

mdGdxl ,eìK'  we¨ñkshï oKafâ i;H È. fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. we¨ñkshï oKafâ WIaK;ajh 0 0 C  olajd my; fy,k ,È'  we¨ñkshïj, f¾Çh

m%idrK;dj 2.5x10-5  k-1 kï 0 0 C  oS we¨ñkshï oKafâ i;H È. l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

8&' mßjrKh lr we;s oKavla ;=<ska ;dm ikakdhkh ùfï § WIaK;aj jHdma;sh wOHhkh

lsÍu i|yd ilia lrk ,o mÍlaIKd.dr wegjqula my; oelafõ'

P Q R S

A B

fmd,siaghßka wdjrKh

f,day oKav

i' iudk mr;rj,ska ieÈ isÿre ;=<g WIaK;aj udk n,an we;=̀M lr oKav nkaika

odylfhka r;a lrhs'

a by; rEm igyfkys nkaika odylh we| fmkajkak'

b WIaK;aj udk isÿre ;=<g we;=¿ lsÍug fmr tajd ;=<g ,sysis f;,a iaj,amh

ne.ska tla lrhs'  fuhg fya;=j l=ula o @

ii' oKav wkjr; wjia:djg m;a ù we;s o hkak Tn fidhd .kafka flfia o @

iii' oKav wkjr; wjia:djg m;a jQ miq Tn ,nd .kakd mdGdxl fudkjd o @

 iv' Tn w¢kq ,nk m%ia;drfha wlaI fudkjd o @

X wlaIh '''''''''''''''''''''''''''''''''''''''''''''''''''

y wlaIh '''''''''''''''''''''''''''''''''''''''''''''''''''

v' Tn n,dfmdfrd;a;= jk m%ia;drh my; wlaI u; we| olajkak'
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vi' oKav mßjrKh fkd flf<a kï" ,efnk m%ia;drh my; oelafjk wlaI u;

we| olajkak'

vii' by; oKav fjkqjg ;dm ikakdhl;dj wvq oKavla mÍlaIKh i|yd Ndú;

flf<a kï" by; m%ia;drfha WIaK;aj wkql%uKh (m) yd kj oKafâ WIaK;aj

wkql%uKh (m
1
)  w;r iïnkaOh ,shd olajkak'

viii' A fl<jf¾ isg m<uq WIaK;aj udkh (P)  we;s ÿr 25 cm o" Q WIaK;aj udkhg

we;s ÿr 32 cm o kï" yd wkjr; wjia:dfõ § P ys mdGdxlh 35 0C o" Q ys

mdGdxlh 21 0C o kï" oKav ;=< WIaK;aj wkql%uK fldmuK o @
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rpkd m%Yak

1' lafIa;%M, m%idrK;dj w¾: olajd lafIa;%M, m%idrK;dj iy f¾Çh m%idrK;dj w;r

iïnkaO;djla f.dv k.kak' f¾Çh m%idrK;dj 1.2 x 10-5 K-1 jq iup;=ri%dldr

jdfka ;yvqjl 0 oC os me;a;l 80 cm os.  fõ' 60 oC os fuys jeä jk j¾. M,h

fidhkak'

2' f¾Çh m%idrK;dj 2.5  x 10-5 K-1 jQ we¨ñkshï ;yvqjl 20 oC os wrh 1 cm jQ isÿrla

we;' 200 oC oS fuu isÿf¾ j¾. M,h fidhkak' wrh 1'01 cm jQ fnda,hla fuu isÿfrka

heùug ;yvqfõ WIaK;ajh l=ula úh hq;= o@

3' f¾Çh m%idrK;dj 1.2 x 10-5 K-1  jQ f,day máhlska idod we;s lr;a; frdao mÜgul

wrh 44 cm  fõ' wrh 44'2 cm  la jq ,S frdaohla fï ;=<g we;=¿ lsÍug mÜgu fldmuK

WIaK;aj fjkilg Ndckh l< hq;= o@

4' mßud m%idrK;dj w¾: olajd mßud m%idrK;dj iy f¾Çh m%idrK;dj w;r

iïnkaO;djla f.dvk.kak' f¾Çh m%idrK;dj 2.5  x 10-5 K-1  jQ we¨ñkshïj,ska

;kk ,o mßudñ;sl n÷kl 20 oC oS l=yrfha mßudj 1 l fõ' 100 oC oS l=yrfha mßudj

fidhkak'

5' f¾Çh m%idrK;dj 1.2 x 10-5 K-1  jQ jdfkaj,ska ;kk ,o mßudñ;sl n÷kl 0 oC os

Odß;dj 2 l fõ' iEu WIaK;ajhl oS u fjkia fkd jk ysia wjldYhla ;nd .ekSug

n÷k ;=<g tla l< hq;= f¾Çh m%idrK;dj 2.5  x 10-5 K-1 jq we¨ñkshï l=Üáfha mßudj

fidhkak'

6' ;dm ikakhk YSS>%;dj flfrys n,mdk idOl fudkjd o@

hï øjHhl ;dm ikakdhl;dj i|yd jk iólrKhla ,shd mo y÷kajkak' fuu

iólrKh i;H jkafka l=uk ;;a;aj hgf;a o@

7' 12 cm  >klula iys; .fvd,a ì;a;s iys; ldurhl msg; WIaKa;jh 30 oC o we;=<;

WIaK;ajh 20 oC o fõ' .fvd,aj, ;dm ikakdhl;dj 0.48 W m-1 K-1  kï ì;a;s 1 m2

yryd ñks;a;=jla ;=, .,dhk ;dm m%udKh .Kkh lrkak'

fufia WKqiqïùu wju lr .ekSu i|yd ì;a;sfha we;=¿ mDIaGh 2'5 cm >klu we;s

;dm ikakdhl;dj 0.14 W m-1 K-1 la jQ ,Sj,ska wdjrKh l<fyd;a .fvd,a - ,S w;=re

uqyqKf;a WIaK;ajh o 1 m2 yryd ñks;a;=jla ;=< .,dhk ;dm m%udKh .Kkh lrkak'

8' yqud, fndhsf,arejl m;=f,a >klu 1'2 cm  la o m;=f,a j¾. M,h 1 m2  o jk w;r

th ;kd we;af;a  48 W m-1 K-1 l ;dm ikakdhl;djla we;s f,dayfhks' th ñks;a;=jg

1 kg YSS>%;djlska jdhqf.da, 1 l mSvkh hgf;a jk yqud,h ksmojhs kï fndhsf,are m;=f,a

há mDIAGfha WIaK;ajh fidhkak' ^c,fha jdIamSlrKfha ú'.=';d } 2'26 « 106 J kg-1 &

oe,af,a WIaK;ajh th u úh hq;= o@ meyeos,s lrkak'

os.= l,la Ndú;fhka miq fndhsf,arej" m;=f,a we;=< mDIAGfha 0.8 W m-1 K-1l ;dm

ikakdhl;djla we;s 2 mm ,jk ia;rhla ;ekam;a jQfha kï by; YSS>%;djfhka u

yqud,h ksmo jk úg fndhsf,arej m;=f,a há mDIAGfha WIaK;ajh fidhkak' ia;r

fol w;r w;=re uqyqKf;a WIaK;ajh o fidhkak'

9' whsial%Sï úl=Kk mdmeoslrejl=f.a whsial%sï fmÜáh me;a;l os. 50 cm la jq >klhls'

th >klu 4 cm jQ o ;dm ikakdhl;dj  0.4 W m-1 K-1 la jQ o øjHlska idod we;'

fmÜáh ;=< 0 oC ys mj;sk whsial%sï 10 kg  we;s kï mßir WIaK;ajh 34 oC jQ osfkl

whsial%Sï ish,a, osh ù hdu i|yd fldmuK ld,hla .; fõ o@ tajd mßir WIaK;ajhg

<`.d ùug ;j fldmuK ld,hla .;fõ o@ ^whsial%sïj, ú,hkfha ú'.=';d' 3.4 x 105
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J kg-1 yd osh jQ miq ú';d'Od' 4200 J kg-1  K-1 fõ' &

10' uoHidr ksIamdokh ioyd fhdod .kakd wegjqul" wNHka;r wrh 5 mm iy ndysr wrh

6 mm jk ;dm ikakdhl;dj 380 W m-1 K-1 la jQ ;U k<hla fhdod .kS' k<h 6 m os.la

whsia ñY% c,h ;=< .s,ajd we;' k<h ;=,ska .,k 78 oC WIaK;ajfha we;s uoHidr jdIam

78 0C WIaK;ajfha u mj;sk øjh f,i k<fhka msg fõ' uoHidrj, ;dmdxlh yd

jd'ú'.=';d ms<sfj<ska 78 0C iy 8'6 x105 J kg-1 whsiaj, ú,hkfha ú'.=';d 3'4x105 J kg-1 o

kï"

1' k<fha ì;a;s yryd ;dmh ydks ùfï YS>%%;dj fidhkak'

2' k<fha msg; WIaK;ajh 0 0C ysu mj;ajd .kS kï ñks;a;=jl oS osh jk whsia

ialkaOh fidhkak'

3' ñks;a;=jl oS øj jk uoHidr ialkaOh fidhkak'

11' ;dm ikakdhl;dj hkq l=ulao@

1' f,day n÷kla ;kd we;Af;a ;dm ikakdhl;dj 1x102  W m-1  K-1 jQ f,dayfhks'

n÷fka m;=f,a >klu 1 cm jk w;r wrh 7 cm fõ' n÷k ;=< we;s c,h 80 0C

ksh;  WIaK;ajfha wkjr; j mj;S kï o n÷k 1000 W ;dmk uQ,djhjhla u;

;nd we;s kï o" lsisÿ ydkshlska f;drj ;dmk uQ,djhjfhka ,nd fok ;dmh

m;=, yryd .uka lrhs kï m;=f,a hg mDIaGfha WIaK;ajh fidhkak.

2' m;=f,a >klu 3 cm jQfha kï m;=f,a hg mDIaGfha WIaK;ajh l=ula o@

12&

kdk ldurhl WKq c,h ,nd .ekSu i|yd ;dlaIKsl YsIHhl= úiska ;kk ,o

wegjqula by; rEmfha oelafõ'  ng Èf.a .,k c,h l=àrhlg tl;= lr th .s,a¨ï

;dmlhla u.ska r;a lrhs'  l=àrhg we;=¿ jk c,fha WIaK;ajh 20 0 C fõ'  38 0 C

mj;sk c,h Ndú;hg .ekSug wjYH fõ'  1000 w .s,a¨ï ;dmlhla Ndú; lf<a kï

fldmuK YS>%;djlska 38 0 C mj;sk WKq c,h ,nd .; yels o@

[c,fha ú';d'Od' 4200 J kg-1 K-1 n÷k u.ska ;dmh ydks fkd lrkafka hhs o i,lkak']
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nyqjrK - ^ms<s;=re&

1' ms<s;=r 4   2 ,   3r     ksid

2' ms<s;=r 1

 

 
 

2 1

-5

2

A =A 1+2αθ

    =1 1+5×10 ×20

    =1 1+0.001

    =1.001 cm

3' ms<s;=r 3

 2 1

2 1 1

2 1

1

5

5

o

1

4.02 4

4 1.9 10

0.02 10
   

4 1.9

             264 

d d

d d d

d d

d

C
















 

 







 








4' ms<s;=r 2

isÿre w;r mr;rhg  2 1 1l l    fhosh yels h túg ÿr  1x  

5' ms<s;=r 2

n÷fka m%idrKh (1)g gV r  

øjfha m%idrKh  (2)m mV r  

by; wjYH;dj i|yd ^1&}^2& úh hq;= h'

   

g g m m

g m

m g

V r V r

V r

V r

 



6' ms<s;=r 5 øjH >k;ajh f,dayfha >k;ajhg jvd YS>%f,i wvq jk neúka
f.da,fha flakaøh my<g .uka lrhs'

7' m<s;=r 3

8' ms<s;=r 2
fï i|yd"

 n÷fka m%idrKh } øjHfha m%idrKh
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3 '

3
 '

V V

V
V

 





 



9' ms<s;=r 4

Q mc  g wkqj

m<uq wjiA;dj

(90 60) (60 30)

                  (1)

w w

w w

mc m c

mc m c

  

 

fo jk wjia;dj

   90 30    (2)
2

w w

m
c m c    

(2)

(1)
ka 

90
30

2

90 2 60

    150 3

 50 oC




 






 

  





10' ms<ss;=r 2

A A B B

A

A

-1 -1

           m C =m C

2000  V  C =V×4200×1000

4200
               C =

2

                   =2100 J kg  K
11' ms<ss;=r 1

Q mc

Q
c

m









12' ms<ss;=r 2

  

Q mc

Q
mc

t t

Q

t t












13' ms<s;=r 3 ksjeros m%ldYh f,i A yd B muKla .; yels h'
Ndckh o ;dmh ,nd .kakd ksid C jeros fõ'

14' ms<s;=r 3
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1 2

1 2

1

2

105 100 100 30
    

2 4

7

Q
KA

t l

K A K A

K

K

 


 




15' ms<s;=r 5

16' ms<ss;=r 5 ^øjH u; r|d mj;sk ksh;hls&

   






17' ms<ss;=r 2

-3 -5

o

Δ l=αl.Δθ

1.1×10 =1.1×10 ×10×(27-θ)

θ=17 C

18' ms<s;=r 4

(2 )  ksid

19' ms<s;=r 3

20' ms<s;=r 5

21' ms<ss;=r 1

1 1 1

2 2 2

1 2 1 1 2 2

1 1 2 2

(1)

(2)

           /

          

 

 

   

 

   

   

      



 

 

   

 

22' ms<ss;=r 4

3x      

23' ms<s;=r 1

1

1 Δθ

o -1

Δv=γv Δθ

Δv
3α=

v

0.033
α= =0.0011 C

3×10

 
 
 

24' ms<s;=r 3

Q 
-3

=msθ

=10×10 ×4200×25

=1050 J

1 2

1 2
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25' ms<s;=r 1

26' ms<s;=r 5

Q 

4

2 470 60

         56400

         5.64 10

ms

J

   



 

27' ms<ss;=r 3

Q     = mL

= 4 x 2.26 x 106 = 9.04 x 106  J

28' ms<s;=r 1

4

6

Q = mcθ+mL

    = m(cθ+L)

   =16.5(230×941+8.8×10 )

   =5.02×10  J

29' ms<s;=r 3

30' ms<s;=r 2

31' ms<s;=r 3

32' ms<s;=r 1

1 2

1 2

      ( )

      A

1      

( )
      

q
t

q
t

q
t l

Aq
t l

  





 






33' ms<ss;=r 2

A  ys tall  = m2

1 2   tall  = oC

l  ys tall  = m

Q

t
 ys tall  = w  o jk ksid

34' ms<s;=r 5

 -41 2KA(θ -θ )Q 360-10
= =200× π×1×10 × =55 W

t l 0.4

 
 
 

35' ms<s;=r 5

ßÈ

20 oC
(s)

16.5 kg

Q

16.5 kg 961 oC
(e)
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36' ms<s;=r 1

1 2

2

2

( )

0.84 3 20
  

0.5 10

  10080  /

10080 60

KA Q QQ

t l

J S






 






 meh 1 os

37' ms<s;=r 4

ldur WIaK;ajh > Yßr WIaK;ajh

f,day $ ,S  w;g ;dmh .,d hhs'

38' ms<s;=r 5

39' ms<s;=r 5

jHqy.; rpkd ^ms<s;=re&

1&' i' 2

3

 

 





ii' -2 3 3 3
0

4 4 22
V = π(20×10 ) = × ×(0.2) =0.0334 m

3 3 7

iii. 1 0 (1 3 )V V    

6(0.034)(1 3 11 10 (130 30))    

3=0.0335 m

iv' mßudfõ jeä ùu 1 0V V V  

    3 3 3=0.0335 m -0.0334 m =0.0001 m

    3=100 cm

v' iEosh yels f,day f.da, m%udKh  
3

3

33500 cm
=

100 cm

   335

vi'    1
0ρ =ρ (1+γΔ θ)

1 66000 ρ (1 33 10 100)   

   
1 6000

ρ
(1.0033)


      3=5980.2 kg/m
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2&' (i)

6

Q1=msΔθ

    =10×4200×(85-25)

    =2.52×10  J

(ii)  yqud,fha WIaK;ajh

(iii)[ Q
2
 = yqud,h 1  isg 1000C neiSfï oS msg jQ ;dmh + 100 0C ys yqud,h 100 0C ys c,h

 njg m;aùfï oS .=';d' + 1000C ys c,h 2
0C ys c,h njg m;aúfï oS msg jk

;dmh] Q
2 
= mc

s
(

1
-100)+mx2.27x106+mc

l
(100-

2
)

(iv) Q
2
 = m x 2000(150-100) + m x 2.27 x 106 + m x 4200(100-90)

 Q
2
 = 2.412 x 106  Jm

(v)'   Q
1
 = Q

2

2.52 x 106 = 2.412 x 106 m
m = 1.05 kg

(vi) c,h ,nd.;a ;dmh } yqud,h msg l< ;dmh

3&' i.
1ΔQ =msΔθ

       = 0.2×910×(60-20)

      =7280 J

ii.
2

5

ΔQ =msΔθ

       = 2×4200×(60-20)

      =3.36×10  J

iii.
1 2

5

Q=ΔQ +ΔQ

   = (7280+3.36×10 ) J

  =343280 J

  =343.28 kJ

iv.
1

5
2

7280
100 100 2.2%

3.36 10

Q

Q


   

 

v. fya;=j ( ;Uj, ú';d'Od' we¨ñkshïj,g jvd wvq neúka wjYH wu;r Yla;s
m%udKh wvq fõ'

, /     Q ms m S Q     ksh; kï

vi. a).
3ΔQ =0.2×400×(60-20)

      =3200 J

b). 3
5

1

3200 32
100 100 0.95%

3.36 10 33.6

Q

Q
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4&'  i.

ii.  A - yqud, cklh ;=< mSvkh jeä ùu je,elaùug'
B - le,ß ógrh fj; ksmo fjk yqud,h f.khdug'

iii. B ys >kSNjkh jQ c,h le,ß ógrh ;=< c,h iu. ñY% ùu je,elaùug'
iv. ^1& WIaK;aj udkh ^2& f;o~q $ isõ o~q ;=,dj
v. 1' ysia le,ß ógrfha ialkaOh'

2' c,h iys; le,ß ógrfha ialkaOh'
3' c,fha wdrïNl WIaK;ajh'
4' moaO;sfha wjidk WIaK;ajh
5' yqud,h hejQ miqq wvx.= oE iu. le,ß ógrfha ialkaOh'

vi. 1' le,ß ógrh ;kd we;s øjHfha ú';d'Od
2' c,fha ú';d'Odß;dj

vii. yqud,h msg l< ;dmh } c,h ¬ le,ß ógrh ,nd .;a ;dmh
viii.mßirh iu. ;dm yqjudrejla isÿ fkd fjhs'
ix. nkaika odylfhka ksl=;a jk ;dmh úlsrKh u.ska le,ß ógrh fj; <`.d úh yels

h' fuh wjidk WIaK;aj ñkqug n, mdkq we;'
fï i|yd yqud, cklh yd le,ß ógr moaO;sh w;r weianeifgdaia ;srhla ;nhs'

5&' i. -4
1 2

-2

KA(θ -θ )Q 380×2×10 ×(100-20)
= = =12.16 W

t l 50×10

ii. -4

-2

Q 380×2×10 ×100
= =15.2 W

t 50×10

iii. Q mL
   =

t 60×60

m×330000
15.2=

3600

    m=0.165 kg

iv. Q/t       cu             Al        Q/t

250 0C        0 0C
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(a)            ;U 1 2( ) (250 )
 cu

Q
KA K A

t l l

   
  

we¨ñkshï  
( 0)

Al

Q
K A

t l

 
 

wkjr; wjia:dfõ oS cucu

cu

Al cu

0

A(250-θ) A(θ-0)
K × =K

l l

250K 250×380
θ= =

K +K 380+200

  =163.8 C

(b) -4Q 250-163.8
=380×2×10

t 1

Q
=6.55 W

t

 
  

6&' i' mDIaG j¾. M,h } A
A = 2 [(1m x 1m) + (1m x 1.5m) + (1m x 1.5m)

= 2 [ 1 + 1.5 + 1.5) m2 = 8 m2

ii' ;dm ikakdhl;dj wvq øjHhla f;dard .; hq;= h'

iii' 2 1

-1 -1 2

θ -θQ
= K A

t d

Q 4 0 -2 5 K
= 0 .2  W m  K × 8 m    

t 0 .0 2 5 m

Q 1 5
= 0 .2 × 8 ×  W

t 0 .0 2 5

Q 1 5 1 5 0 0
= 2 × 8 ×  W = 2 × 8 × × 1 0 0  W

t 0 .2 5 2 5

Q
= 9 6 0  W

t

 
 
 

 
 
 

iv.
50

100 W× =50 W
100

v' bj;g tk uq¿ Yla;sh = 960W + 40W
CIu;dj = 1000 W

n,an .Kk =
1000 W

50 W
 =  n,an 20 hs

vi' Rðf*daï hkq ;dm ikakdhl;dj wvq øjHhla neúka bj;g ;dmh .e,Su ;j;a wvq
fõ' tneúka fhosh hq;= n,an .Kk wvq lr n, Yla;sh b;sß lr .; yels h'

d

25 oC

 1

40 oC

 2
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7& f¾Åh m%idrK;dj hkq talSh WIaK;aj jeä ùula i|yd >k øjHl Èf.ys isÿ jk

Nd.sl jeä ùuhs'

(i) 2 1  (1 )l l  

             

5

4

 (1 1.9 10 30)

 (1 5.7 10 )

 1.00057 m





   

  



(ii)
1.00057

 
100


2

50

        =    0.500285 m

(iii) 2 1  (1 )l l  

5
2   0.5003(1 2.5 10 30)l    

             

4 0.5003(1 7.5 10 )

 0.5003(1 0.00075)

 0.5003 0.99925

  

 

 

 2   0.4999 ml 

8& i' (a)

(b) WIaK;aj udk n,anh oKafâ WIaK;ajhg <Õd lr .ekSug myiq ksid

ii' WIaK;ajudk j, mdGdxl ksh; w.hlg meñK we;s o hkak mÍlaId lsÍfuka

iii' 1' WIaK;aj udkj, mdGdxl

2' A fl<jr isg tla tla WIaK;aj udkhlg ÿr

iv' X  os.  ^ A isg&

Y WIaK;ajh

A
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v'

os. ( )cm

( C)0WIaK;ajh

vi' .m m

vii'
0 -11 2

1 2

θ -θ 35-21 14
m= = = =2 C cm

l -l 32-25 7
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rpkd ^ms<s;=re&

1' talSh WIaK;aj jeä ùula i|yd >k øjHhl mDIaG j¾. M,fha isÿ jk Nd.sl jeä ùu

lafCI;%M, m%idrK;dj kï fõ'

2 1

1

A A

A







;yvqjfõ f¾'m%' i|yd

2 1

2 1

(1 )    (1)

(1 )    (2)

a a

b b





  

  

^1& « ^2& ka   2
2 2 1 1(1 )a b a b  

  2 1(1 2  )   (3)A A     y s by, n, th 0 fõ

fCIa;%Sh m%idrKh i|yd

 2 1(1 )   (4)A A   

^3&}^4& ka  1 1 2

       2

 

 

  



2 1 1

-5

-2 2

2

A -A =A ×2αθ

           =80×80×2×1.2×10 ×60

           =64×14.4×10  cm

           =9.22 cm

2' i.
2 1

2 -5

2

A =A (1+2αθ)

22
           = ×1 (1+2×2.5×10 ×180)

7

22
           = (1+0.009)

7

22
           = ×1.009=3.168 cm

7

ii. isÿf¾ m%idrKh i,ld

 

2 1

2 2
2 1

2 2 5

5

5

(1 2 )

(1 2 )

1.01 1 (1 2 2.5 10 )

1.0201 1 5 10

0.0201

5 10

  400  o

A A

r r

C



  













 

 

   

  






a
1

A
1

a
2

A
2b

1
b

2





161
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3'

 
 

2 2
2 1

2

-5

2

o

       πr =πr (1+2αθ)

44.2
 =1+2×1.2×10 θ

44

 379.6 C=θ

4' talSh WIaK;ajh jeä ùula i|yd øjHhl mßudfõ isÿ jk Nd.sl jeä ùu mßud

m%idrK;dj kï fõ'

f¾Çh m%idrK;dj i,ld

2 1

2 1

2 1

2 2 2 1 1 1

(1 )    (1)

(1 )     (2)

(1 )     (3)

(1 3  

a a

b b

c c

a b c a b c







 

  

  

  

   y s by, n,&

  ys by< n, ie,lsh yels neúka

2 2 2 1 1 1

2 1

(1 3

(1 3 )      (4)

a b c a b c

V V





 

  

&

mßud m%idrKh i,ld

2 1(1 )         (5)V V   

^4&}^5& ka 1 3 1

         3

 

 

  



2 1

-5
2

2

V =V (1+3αθ)

V =1 l (1+3×2.5×10 ×80)

V =1+0.006

    =1.006 l

5' n÷fka o" l=áfha o jeä jk mßud iudk úh hq;= h'

n÷fka jeä jk mßudj  3V V   

l=áfha jeä jk mßudj  ' 3 'V V    

-5

-5

V ×3αθ=V '×3α 'θ

V ×α
=V '

α '

2×1.2×10
V '=

2.5×10

24
   =

25

   = 0.96 l

V

V'

v
1     

    c
1

a
1     

 b
1

v
2     

    c
2

a
2     

 b
2
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6' WIaK;aj wkql%uKh" yrialv j¾. M,h" øjHh

 1 2Q KA
t l

 
  g wkqj 1 2

Q
tK

A
l

 
 

 
 
 

Q
t } tall ld,hl oS .,k ;dmh

1 2

l

  
 
 

} WIaK;aj wkql%uKh

A } yrialv j¾. M,h

mßjrKh l< oKavl ^wlaISh .e,Sul oS& wkjr; ;;a;aj hgf;a'

7'  

 

1 2

-2

θ -θQ =KA
t l

30-20
      =0.48×1

12×10

      =4×10

      =40 w

úkdä 1g .,k ;dmh } 40 « 60 J

} 2400 J

I.    1 2 2 3
1 2

1 2

o

θ -θ θ -θQ =K A =K A
t l l

0.14(θ-20)
=4(30-θ)=

0.025

140
=4(30-θ)= (θ-20)

25

=300-10θ=14θ-28θ

             580=28θ

580
            =θ

28

      20.71 C=θ

II. Q 0.48(30-20.71)
=

t 0.12

   =4×9.29

   =37.16 W

ì;a;sh

12 cm

30 oC 20 oC

12cm

30oC
20oC
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8'

 

 

2

-2

1 2

-2

6

-3

3

o

A=1 m

l=1.2×10  m

θ -θq
=KA

t l

(θ-100)
mL=48×1

1.2×10

48 θ-1001×2.26×10
=

60 12×10

2.26×10
=θ-100

4×60

9.42+100=θ

θ=109.42 C

oe,af,a WIaK;ajh th u úh hq;= ke;' m;=f,a WIaK;ajh ;SrKh lrkafka m;=f,a
>klu yd ;dm ikakdhl;dj fõ'

ii.
 

   

   

 

1 2

1 2 1
1 2

1 2

6
1 2 1

3 2

6
1

3

                

100
               

1001 2.26 10
0.8 48

60 2 10 1.2 10

0.8 1001 2.26 10
                         

60 2 10

22
                                    

Q
KA

t

mL K K

 

  

  



 






 
 

  
 

 

 






 

   

1

1

1 2 1

1 2 1

1 2

60
100

24

                                          194.16

                         4.8 100 48

                                 100 10 10

                            11 10 100    (





  

  

 

 



  

  

   1)

^1& g wdfoaYfhka

2

2

o

11×194.16-10θ =100

2036
                        θ =

10

                           =203.6 C

100 0C

1 m2

1.2 cm

100 0C
2mm

1.2cm1

2
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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&
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9'  
1 2

2

θ =34,  θ =0

K=0.4

A=0.5×0.5×6

   =1.5 m

 1 2

2

5

5

               

34
             0.4 1.5

4 10

10 3.4 10 4 15 34

4

10 3.4 10

4 15 34

20000
         

3 60

Q
KA

t

mL

t

t

t

t

 






  


   


 


 






t = meh 02 ñks;a;= 46 hs

(ii) mßir WIaK;ajh lrd <`.d ùug b;d úYd, ld,hla .kS'

10' 1'

3

4

48

22
2 5.5 10 6

7

44
55 6 10

7

K

A

A

A











    

   



 

 

1 2

-4

-3

-1

5

θ -θQ
=KA

t l

78-044
   =48× ×55×6×10

7 1×10

44
   =48× ×55×6×78×10

7

   =7.76×10  W

2' 5

5 5

mL=7.76×10 ×60

m×3.4×10 =7.76×60×10

7.76×60
                m=

3.4

                m=136 kg

0 oC

78 oC

1 mm

50 cm

4 cm

34 oC 0 oC
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3' 5 5m×8.6×10 =7.76×10 ×60

7.76×60
m=

8.6

m=54.13 kg

11' tall WIaK;aj wkql%uKhla hgf;a tall yria lvla yryd ;dmh .,d hdfï YS>%;dj

;dm ikakdhl;dj kï fõ'

1'

 

 

2

-4 -4 2

1 2

2 -4

-2

o

K=1×10

22
A= ×7×7×10   154×10 m

7

θ -θQ
      =KA

t l

θ-80
  1000=1×10 ×154×10

1×10

1000
θ-80= =6.5

154

       θ=86.5 C

2'

-2

-2

o

=3 cm

1×154×10
 1000= (θ-80)

3×10

19.48=θ-80

      θ=99.48 C

l

12&       

-1

m
1000   4200 18

t

10 m
kgs   

42 18 t

  




         
m

  c 
t


-1

m
1000 = ×4200×18

t

10 m
 kgs  = 

42×18 t

80 0C



1 cm
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c,h ,nd .kakd YS>%;dj ñks;a;=jg lsf,da.%Eïj,ska
10

 

50
60

10

42 21 18 3

      
1

50

63

0.794 minkg 
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tallh 11  -   pd,l ridhkfha uQ,sl ixl,am

nyqjrK m%Yak

1'  m%;sl%shd YS>%;dj i|yd n,mdk idOlhla fkd jkafka"
1'  m%;sls%hd idkaøKh 2'  WIAK;ajh
3'  m%;sl%shdj, fN!;sl iajNdjh 4'  m%;sl%shdj isÿ jk n÷fka mßudj
5'  W;afm%arl

2' m,;=re boSu ffcj ridhksl m%;sls%hd ud,djl m%;sM,hls'fjf<|fmd<g m,;=re iemhSfï
oS fuu m%;sl%shdjka ys YS>%;dj md,kh l< hq;= fõ' m,;=rej, boSu mud lsÍug ̂ YS>%;dj
wvq lsßug& l< yelafla"
1'  m,;=re n÷ka WKqiqï lsÍu
2'  m,;=re n÷ka isis,a lsÍu
3'  f;;a l< ldnhsÜ u.ska W;afm%arl jdhqjla fhosu
4'  m,;=re n÷kaj, wd¾ø;dj jeä lsÍu
5'  boSu iajdNdúl ls%hdj,shla neúka lsisjla l< fkd yels h'

3' ffcj ridhksl m%;sl%shdj, YS>%;dj md,kh i|yd jeo.;a jk W;afm%arl y÷kajkqfha"
1'  fm%daàk 2'  tkaihsu
3'  iu cd;Sh W;afm%arl 4'  fydaaaa¾fudak
5' úIu cd;sh W;afm%arl

4' isfuka;s iú ùu ridhksl m%;sl%shd ud,djla ksid isÿ jk ixisoaêhls' jev ìï fj;
úYd, fldkal%SÜ ñY%Khla wjYH jk úg ñY% lsÍfï wx.khl isg fldkalS%Ü kshñ;
mßos ñY% lr ta i|yd úfYAIfhka ;ekQ jdyk u.ska wjYH ia:dkh lrd m%jdykh lrkq
,efí' fuys oS m%jdykh i|yd ld,h .; jk neúka isfuka;s iú ùu iqÿiq mßos mud l<
hq;= fõ' fuys § isÿ lrkq ,nkafka"
1'  isfuka;s wvq m%udKhla ñY%Khg fhoSu
2'  iú ùfï YS>%;dj wvq lrk ridhksl øjH iqÿiq m%udKhla ñY% lsÍu
3'  c,h fkd fhdod ñY%Kh iemhSu
4'  WKqiqï c,h tl;= lr ñY%Kh ieliSu
5'  by; lsisjla fkdfõ'

5' m%;sl%shdjla i|yd ^Yla;s& tka;e,ams igyk rEmfha oelafõ'

m%;sl%shdfõ ils%hk Yla;sh jkqfha"
1'  E

2
-E

1
2'  E

3
-E

1
3'  E

3
-E

2
4'  E

2
-E

3
5'  E

1
-E

3

6' we;eï m%;sl%shdj, mshjr lsysmhla Tiafia m%;sl%shdj isÿ fõ' ̂ nyq mshjr m%;sl%shd& fujeks
m%;sl%shdj iuia; fõ.h i|yd n,mdkafka"
1'  m%;sl%shd YS>%;dj Wmßu jk mshjrh
2'  m%;sl%shd YS>%;dj wju jk mshjrh
3'  m%;sl%shdfõ mshjr .Kkh
4'  wdrïNl mshjf¾ YS>%;djhs
5'  wjidk mshjf¾ YS>%;djhs

Yla;sh

ld,h

M,

m%;sl%shdj

E
1

E
2

E
3
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7' m%;sl%shdjl iS>%;dj flfrys n, fkd mdk idOlh jkqfha"

1'  WIaK;ajh 2'  idkaøkh 3'  fN!;sl iajNdjh
4'  W;afm%arl 5'  by; lsisjla fkdfõ

8'
     9 9 92 5 2 22N O 4NO + O→

wdrïNfha 2 52N O j, idkaøKh la jQ w;r" ;;amr 10lg miqj N
2
O

5
 j,

idkaøKh la úh'  N
2
O

5
 j, idkaøKh wvq ùfï YS>%;dj l=ula o @

1'  -3 -10.3 mol dm  s 2'  -3 -10.3 mol dm  s

3'  -3 -10.03 mol dm  s 4'  -3 -10.03 mol dm  s
5'  .Kkh i|yd m%udKj;a o;a; imhd ke;'

9' m%;sl%shdjla isÿ ùug my; l=uk tl$tajd imqrd,sh hq;= o @

(A) m%;sls%hl wxY= w;r .egqï we;s úh hq;=hs'

(B) m%;sl%shl wxY= WÑ; osYdk;shlska .eáh hq;=hs'

(C) il%shk Yla;sh blaujd hk Yla;shla ,eìh hq;=hs'

1'  A  muKs 2'  A  iy B  muKs 3'  A  iy C  muKs
4'  B iy C  muKs 5'  A , B iy C  muKs

10' 2 22 N O (g ) 2 N O (g ) + O (g )→

wdrïNl 
2 ( )NO g idkaøKh 30.01 mol dm  jk f,i ixjD; k<hla ;=< we;'  ;;amr

100 lg miq 
2 ( )NO g idkaøKh -3 -10.0065 mol dm  s  úh'  NO  iEoSfï YS>%;djh -3 -1mol dm  s

j,ska fldmuK o @

1'  43.5 10 2'  23.5 10

3'  53.5 10 4'  47.0 10

5'  57 10

11' by< WIaK;ajhl § isÿ jk m%;sl%shdjla wdY%s; ridhksl l¾udka;hla i|yd ksjerÈ

m%ldYh jkqfha"

1' m%;sl%shdj isÿ jk WIaK;ajh u; msßjeh fjkia fkdfõ'

2' ;dm ydksh wju lsÍu u.ska m%;sl%shd fõ.h jeä l< yel'

3' ;dm ydksh wju lsÍu u.ska jeh jk msßjeh wvq l< yel'

4' wvq WIaK;ajh m%;sl%shd isÿ lsÍfï § m%;sl%shd fõ.hg n,mEula we;s fkdfõ'

5' Ndú; lrk wuqøjH m%udKh u; ,nd fok ;dm m%udKh flfrys n,mEula

fkdue;'

12' H
2(g)

+I
2(g)     

2HI
(g)

2H
2(g)

   H
2(g)  

+ I
2(g)

 hk m%;sl%shdj i|yd
il%shk Yla;sh úh yelafla
^1& A ^2& B ^3& C
^4& A-B ^5& B+C
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rpkd m%Yak

1' my; m%;sl%shdj i,lkak'

   2A 2B ABaq aq
 

A iy B j, idkaøK ms<sfj<ska 0'2 mol dm-3  yd -30.3 mol dm  f,i ñY% lrk ,oS'

;;amr 50la .; jQ miq 2AB  j, idkaøKh 0'05 mol dm-3 úh'

i' A wkqnoaOfhka m%;sl%shdfõ YSS>%;dj i|yd m%ldYkhla ,shkak'

ii' B wkqnoaOfhka m%;sl%shdfõ YS>%;dj i|yd m%ldYkhla ,shkak'

iii' AB
2
 wkqnoaOfhka m%;sl%shdfõ YSS>%;dj i|yd m%ldYkhla ,shkak'

iv' by; ,shQ m%ldYk w;r iïnkaOh olajkak'

v' jeh ùfï YS>%;dj l=ula o @

vi' iEoSfï YS>%;dj l=ula o @

vii' ridhksl l¾udka;hla wdrïN lsÍfï oS YSS>%;dj oek .ekSfï jeo.;alu

l=ula o @

2' hï ridhksl m%;sl%shd ;ks mshjrlska isÿ fõ'  fïjd uQ,sl m%;sl%shd f,i o y÷kajhs'

fndfyda m%;sl%shd mshjr lsysmhla Tiafia isÿfõ'  tjeks m%;sl%shd nyq mshjr m%;sl%shd

f,i y÷kajhs'

i' m%;sl%shdjl hdka;%Kh hkq l=ula o @

ii' nyq mshjr m%;sl%shdjl w;rueoshd hkq l=ula o @

iii' nyq mshjr m%;sl%shdjl fõ. kS¾K mshjr jkqfha l=uk mshjr o @

iv' m%;sl%shdjl hdka;%Kh oek .ekSfuka l¾udka;hl oS we;s jk jdis

fudkjd o @

v' m%;sl%shdjla isÿ ùug imqrd ,sh hq;= wjYH;d fláfhka úia;r lrkak'

3' m%;sl%shdjl YS>%;dj flfrys WIaK;ajh" idkaøKh ̂jdhq kï mSvkh& fN!;sl iajNdjh

iy W;afm%arl n,mdk nj fmkaùug ir, mÍlaIKh ne.ska fláfhka úia;r lrkak'

4' m%;sl%shdjl YS>%;dj jeä lrk idOl jk WIak;ajh" idkaøKh" fN!;sl iajNdjh iy

W;afm%arl u.ska tu l%shdj isÿ jk wdldrh úia;r lrkak'
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nyqjrK - ̂ ms<s;=re&

1-4 7-5

2-2 8-3

3-2 9-5

4-5 10-3

5-3 11-3

6-2 12-1

rpkd - ̂ ms<s;=re&

1' i' YS>%;dj 
 




A

t

ii' YSS>%;dj 
 




B

t

iii' YS>%;dj 
 2




AB

t

iv'
     21

2

  
 

  

A B AB

t t t

v' Aj, idkaøKfha wvq ùu -30.05 mol dm

 YS>%;djh 
-3

-3 -1

0.05 mol dm
=

50 s 

=0.001 mol dm  s

vi' Bj, idkaøKfha wvq ùu -3=0.1 mol dm

 YS>%;djh 
-3

-3 -1

0.1 mol dm
=

50 s

=0.002 mol dm  s

vii' AB
2
 ksIamdokh ùfï YSS>%;djh 

-3

-3 -1

0.05 mol dm
=

50 s

=0.001 mol dm  s
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viii' fuu.ska talSh ld,hl oS ,efnk M, fuka u bj;a jk m%;sl%Shl m%udKh o

fidhd .; yels h'  tu.ska l¾udka;fha ,dNh .Kkh lr .; yels h'

2' i' nyq mshjr m%;sl%shdjl m%;sl%Shl M, njg m;a jk wdldrh w;rueos M, iys; j

mshjfrka mshjr oelaùu'

ii' m%;sl%shdfõ wjidk M,hla f,i b;sß fkd jk kuq;a m%;sl%shd mshjr j, oS

iEfok M,h'

iii' fifuka isÿ jk mshjr

iv' fuu.ska YS>%;dj r|d mj;sk mshjr y÷kd .; yelshs'  th md,kh l<fyd;a

l¾udka;h ,dN odhl lr .; yelshs'

v' ) wKq .eàu

) wKq WÑ; osYdk;shlska hq;=j .eàu

) .efgk wKq il%Shk Yla;sh blaujd ;sîu

vi' W;afm%arlj, n,mEu

-3 3
50.1moldm NaOH cm

c,h
5cm3 MnO   0.52 l=vq g

0.1mold  5n  NaoH cm

  H
2
O

2
 10 cm3

NaOH iy 2MnO  fh¥ k<j,ska fõ.fhka nqnq`M msg fõ'
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3' ) WIaK;ajh jeä l< úg wKqj, pd,l Yla;sh jeä fõ'  túg .egqï m%udKh by,

hhs' ;jo ils%h Yla;sh blaujQ wKq Nd.h byl hhs'

) idkaøKh jeä l< úg o wKq w;r .egqï jeä fõ'

) tall ialkaOhl mDIaál fCIa;% M,h jeä jQ úg isÿjk .egqï m%udKh by, hhs'

) W;afm%arl u.ska m%;sl%shdfõ il%Shk Yla;sh wvq lrhs'

     

Yla;sh

m%;sl%Shl

M,

W;afm%arl ke;s úg

W;afm%arl we;s úg
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tallh 13  -  uDÿldx. Ndú;h

nyqjrK m%Yak

1'  joka ieliqï uDÿldx.hlg WodyrKhla jkafka@
1' Openoffice writer 2'  Windows 7
3' Excel 2010 4'  Internet Explorer
5' Macromedia Flash

2' MS-Word uDÿldx.fha kj f,aLkhla ,nd .kafka@
1' File>Tab 2'  File>New
3' File>Open 4'  File>Save As
5' Edit>Past

3' joka ieliqï uDÿldx.h iq/lsh fkd yels f.dkq j¾.h jkafka"
1' .DOC 2'  .DOCX
3' .html 4'  .rtf
5' .exe

4'   lmd oeóug Ndú; lrk flá ux h;=re jkafka@
1' ctrl + C 2'  ctrl + X
3' ctrl + V 4'  ctrl + F
5' ctrl + P

5'  joka ieliqï uDÿldx.hl oS  ctrl + Z Ndú; lrkqfha"
1' hula uld oeóug h'
2' ish,a, f;dard .ekSug h'
3 Z wl=r ;o meye lsÍug h'
4' mshjrla miq mig hdug h' ^Undo&
5' mshjrla bosßhg hdug h' ^Redo&

6'  úúO wdldrfha f,aLk ms<sfh, lsÍug Ndú; lrk uDÿldx. ye|skafjk ku jkqfha@
1' me;=reï m;a uDÿldx. f,i h'
2' i¾mk uDÿldx. f,i h'
3' fufyhqï moaO;s uDÿldx. f,i h'
4' o;a; mdol l<ukdlrK uDÿldx. f,i h'
5' joka ieliqï uDÿldx. f,i h'

7'  f,aLkhl we;s mdG msgqfõ ju iy ol=K hk fomfia u udhsïj,g ̂ Margin& tfl,a,
lsÍug fhdok úOdkh jkafka"
1' Align Left 2'  Align Right
3' Align Center 4'  Align Justify
5' Align Top

8'  my; fhdod we;s wdlD;slrKh jkafka

• Terazzo Tile
• Terazzo Marble
• Terazzo Chip
• Terazzo Floors

1' wxl fhdod wdlD;slrKh lr we;'
2' Bullets fhdod wdlD;slrKh lr we;'
3' Center  tfl,a, fhdod we;'
4' Left tfl,a, fhdod we;'
5' iïnkaO;d we;s lr we;' ̂ Hyperlink&

9' fþohl m<uq fma,sh yer b;sß fma,s msgqfõ jï miska mgka .; hq;= ia:dkh ,nd
fokaafka"
1' First Line Indent Ndú;fhks'
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2' Hanging Indent Ndú;fhks'
3' Left Indent Ndú;fhks'
4' Right Indent Ndú;fhks'
5' Tab Selecter Ndú;fhks'

10'  by; 8 ys fhdod we;s udhsï f¾Ld wdldrh jkafka@
1' Page Border h' 2' Paragraph Border h'
3' Text Border h' 4' Inside Border h'
5' Outside  Border h'

11'  msx;+rhg by<ska yd my<ska muKla jpk msysgk fia ieliSug fhosh hq;= Wrap style
tl jkafka@
1' Square h' 2' Tight h'
3' Through h' 4' Top and Bottom h'
5' Behind Text h'

12' fma<s foll yd ;Sre ;=kl j.=jla fhoSu i|yd fhdokafka@
1' Table > Insert Table 2' Edit > Table
3' Boarder & Shading 4' Format > Table
5' Table > Insert > Column

13' idok ,o j.=jlg w¨;ska fma<shla we;=,;a l< yelafla
1' Table > Insert > Column 2' Insert > Table Properties
3' Format > Table Border 4' Table > Number of Row
5' Table > Insert > Row

14'   j.=jl we;s fldaI folla tla fldaIhla njg mßj¾;kh l< yelafla@
1' fldaI fol f;dard Split lsÍu u.sks'
2' fldaI fol f;dard Merge lsÍu u.sks'
3' fldaI fol f;dard Shade lsÍu u.sks'
4' fldaI fol f;dard Delete lsÍu u.sks'
5' fldaI fol f;dard Border fhoS u u.sks'

15'  ilia lrk ,o f,aLkhla uqøKh lsßug fmr uqøK fmr oiqka n,d .kafka flfia o@
1' iïu; fuj,ï ;Srefõ we;s Print Preview whslka tl u.sks
2' Ctrl + P tîfuks'
3' Zoom úOdkh Whole Page f,i f;aßfuks'
4' View > web page f;aÍfuks'
5' Page setup > Print Preview f;aÍfuks'

16'  msgqjl mdG iSudj ^Margin& ilikqfha @
1' Tools > Page 2' Edit  > Margin
3' File > Page setup 4' View > Margin
5' Insert > Margin

17 joka ieliqï uDÿldx.hl oS wl=re ;o meye lsÍug iy wl=re m%udKh úYd, lsÍug
fhdok flá ux h;=re jkafka@
1' Ctrl + I    yd Ctrl + [ 2' Ctrl + X    yd Ctrl + ]
3' Ctrl + Z   yd Ctrl + A 4' Ctrl + B    yd Ctrl +]
5' Ctrl + C   yd Ctrl + V

18' joka ieliqï uDÿldx.fha oS my; i|yka l=uk ixfla;h u.ska mdG ^Text& msgqfõ
ueog tfl,a, ̂ Aligning& lsÍu i|yd Ndú; lrhs o@
1'  2     3'        4'         5'  by; lsisjla fkdfõ'

19' joka ieliqï uDÿldx.hl we;s whslkh Ndú;fhka my; l=ula bgq lr .; yels o@

1' wdlD;slrKh ̂Formatting& bj;a lsÍu'
2' má;s ^Tab& i,l=Kq lsÍu'
3' ie`.jqqKq yeviõ .ekaùï n,d .ekSu'
4' fþo fjka lrk ia:dk o¾Ykh lsÍu'
5' by; lsisjla fkdfõ'
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20' joka ieliqï uDÿldx.hl w¨;a f,aLkhla ̂New Document& wdrïN lsÍug Ndú; lrk
flá ux h;=re ^Shortcut Key& ixfhdackh l=ula o@
1'  Ctrl + D  2'  Ctrl + W 3'  Ctrl + N
4'  Ctrl + M                 5'  Ctrl + O

21' joka ieliqïj,  whslk Ndú; lrkafka my; l=ula i|yd o@

1' nq,Ü ,ehsia;=jla fyda wxl ,ehsia;=jla we;=<;a lsÍug h'
2' fþohl wkq fþokh ^Indent& uÜgu wvq $ jeä lsÍug h'
3' msgqjl Margin wvq jeä lsÍug h'
4' fPaohl wl=re m%udKh fjkia lsÍug h'
5' fPao w;r mr;rh wvq jeä lsÍug h'

22' joka ieliqï uDÿldx.hl Ctrl + X iy Ctrl + V Ndú; lrkafka ms<sfj<ska '''''''''''''''''''
h'
1' lemSug iy we,ùug h'
2' msgm;a lsÍug iy we,ùug h'
3' f;aÍu iy we,ùug h'
4' .nvd lsÍu iy we,ùug h'
5' msgm;a lsßu iy f;aÍug h'

23' joka ieliqï uDÿldx.hlska ilid we;s Letter keue;s f.dkqj újD; fldg th
ixialrKh lsÍfuka miq Letter-Edited f,i iq/lSug wjYHj we;' ta i|yd Ndú; l<
hq;af;a@
1' File > Save 2' File > Save as. 3' Ctrl + S
4' Ctrl + A 5' Ctrl + S + A

24' joka ieliqï uDÿldx.hl Ndú; jk j.= iïnkaOfhka ksjerÈ fkd jk j.ka;sh
l=ula o@
1' j.=fõ wjika fldaIfha isg Tab h;=r tîfuka w¨;ska fma<shla we;=<;a l< yels

h'
2' we;=<;a fldg we;s w.hhka iïnkaOfhka .Kkh lsÍï i|yd iQ;% Ndú; l< yels

h'
3' ;Sre" fma,s yd fldaI m%udK fjkia jk mßÈ iïmQ¾K j.=fõ m%udKh tl jr

fjkia l< fkdyels h'
4' fldaI lsysmhla ixhqla; ^Merge& lsÍug iy fldaI fn§ug ^Split& myiqlï we;'
5' w¨;ska ;Sre iy fma<s we;=,;a l< yels h'

25' joka ieliqï uDÿldx.hl lrk ,o hï fjkila l< wjia:dfõ u th bj;a lsÍug
^Undo& Ndú; lrk flá ux h;=re ixfhdackh jkqfha@
1' Ctrl + X 2' Ctrl + Y 3' Ctrl + Z
4' Ctrl + W 5' Ctrl + C

26' joka ieliqï uDÿldx.hl § Woõjla$iyhla ^Help& ,nd .ekSug Ndú; lrk ld¾h
h;=r l=ula o@
1' F1            2'  F2 3'  F8           4'  F10 5' F5

27' joka ieliqï uDÿldx.hl H
2
O f,i we;=<;a lsÍug my; l=uk .=Kdx.h Ndú; lrhs

o@
1' Superscript 2' Subscript 3' Function
4' Wordwrap 5' SmallCap

28' joka ieliqï uDÿldx.hl we;s my; § we;s má;s ^Tab& ksjerÈ wkqms<sfj<ska olajd
we;af;a l=ul o@

1' ol=Kq má;s ^Right Tab&" jï má;s ̂ Left Tab&" uOH má;s ̂ Center Tab&" oYul má;s
^Decimal Tab&

2' jï má;s" ol=Kq má;s" uOH má;s" oYul má;s
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3' jï má;s" ol=Kq  má;s" oYul má;s" uOH má;s
4' ol=Kq má;s" jï má;s" oYul má;s" uOH má;s
5' ol=Kq má;s" oYul má;s" uOH má;s" jï má;s

29'  iïuqL mßlaIKhla i|yd whÿïlrejka msßila le|ùug tl u wdlD;shla we;s ,smshla
;eme,a l< hq;= j we;' mß.Klfha .nvd lr we;s whÿïlrejkaf.a kï" ,smskh
iïuqL mÍlaIKhg meñKsh hq;= fõ,dj jeks tlsfklg fjkia jk o;a; we;=<;a lr
fuu ,sms ieliSug joka ieliqï uDÿldx.fha we;s úfYaI myiqlu l=ula o@
1' Mail creater 2' Mailing 3' Mail Merge
4' Merge Mail 5' email

30' my; § we;s tajd i,lkak'
A. MS-Excel
B. MS-Word
C. Word Perfect

by; tajdhska joka ieliqï uDÿldx. ̂ Word Processing software& jkafka@
1' A muKs 2' A yd B muKs 3' B yd C muKs
4' B  muKs 5' by; ish,a, u

31' joka ieliqï uDÿldx.hl § f,aLkhl iEu msgqjl u my< fl<jr Tnf.a ku i|ykaa
l< hq;= kï ta i|yd Ndú; l< hq;= fldgi y÷kajkafka l=uk kulska o@
1' há mdGh ̂ Foot text& 2' mdo ;,h ^Footer& 3' há igyk ^Foot Note&
4' YS¾Ilh ̂ Header& 5' by; lsisjla fkdfõ'

32' joka ieliqï uDÿldx.hl f,aLkhl yevhï lsÍula l< ú.i u th Undo l< yels
h' tu fudfydf;a u th kej; isÿ lsÍug (Re do) Ndú; lrk ksrEmlh l=ula o@

1'     2'          3'            4'  5'  

33' joka ieliqï uDÿldx.hl msgqjl ÈYdk;sh ̂ Orientation& fjkia lsÍu u.ska"
1' msgqfõ m%udKh fjkia fjhs'
2' mdG msysgk ÈYdj ̂ Text Direction& fjkia úh yels h'
3' msgq ÈYdj Landscape fyda Potrait f,i fjkia l< yels h'
4' msgqjl udhsï iSud ̂ Margings& ielish yels h'
5' msgqj wjYH wxYl m%udKhlg N%uKh l<  yels h'

34'  joka ieliqï uDÿldx.j, f,aLkhl mdG f;aÍu ms<sn| ksjerÈ m%ldYh l=ula o@
1' Alt + A h;=re ixfhdackh u.ska iïmQ¾K f,aLkh tljr f;aßh yels h'
2' fþohla bÈßmsg § ujqih tl jr f; jrla ̂Triple Click& tîfuka fþoh f;aßh yels

h'
3' tla fl<jrl l¾irh ;nd wfkla fl<jr Ctrl  h;=r iu. ujqih tîfuka mdG

fldgila f;aßh yel'
4' Ctrl h;=r iu. ujqih tîfuka tla jdlHhla f;aßh yels h'
5' Select úOdkhlska th l< yels h'

35' fþohl m<uq wl=r úYd, lr ±laùug joka ieliqï uDÿldx.hl we;s úOdkh l=ula o@
1' j¾â wd¾Ü ̂ Word ART&
2' fv%dma lema ^Drop Cap&
3' mdG fldgq ̂ Text Box&
4' wl=re m%udK ̂ Font Size&
5' wl=re úYd, lsÍu ̂Maximize&

36' joka ieliqï uDÿldx.hla Ndú;fhka ilia lrk ,o m%Yak m;%hl iEu msgqjl u Wv
odrfha úIfha kduh;a" hg odrfha msgq wxlh;a we;=<;a fldg we;' fï i|yd fhdod .kafka@
1' Top & Bottom Marging
2' Head Note & Foot Note
3' Header & Footer
4' Top Section & Bottom Section '
5' Print Note
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37' joka ieliqï uDÿldx.hl we;s myiqlula fkd jkafka@
1' f,aLkhlg m%ia;drhla we;=¿ lsÍu'
2' f,aLkhlg j.=jla we;=¨ lsÍu'
3' p,k rEmhla ks¾udKh lsÍu'
4' úúO yev;, tl;= lsÍu'
5' f,aLkhlg msx;+r tl;= lsÍu'

38' my; l=ula$l=uk tajd joka ieliqï uDÿldx.hl Mail Merge Ndú;h i|yd wjYH fõ
o@

A. m%Odk f,aLkh
B. ,sms ,nkakkaf.a úia;rh
C. úoHq;a ;eme,a ,smsk

1' A muKs 2' A yd B muKs 3' A yd C muKs
4' C  muKs 5' by; ish,a, u

39'  joka ieliqï uDÿldx.hl f,aLkhl wlaIr úkHdih ksjerÈ lsÍu il%Sh lsÍug
Ndú; lrk ld¾hh h;=r jkafka@
1' F5            2'  F7 3'  F8           4'  F10 5' F2

40'  me;=reï m;l fldaIhlg my; iólrKh we;=<;a l< úg TRUE fmkakqï lrkafka
l=uk iólrKfhka o@
1' =NOT(6>2) 2'  =NOT("A">"B")
3' =AND(6=6, "A">"B") 4'  =OR(6=7, "A">"B")
5' =AND(6=7, "A">"B")

41'  my; x, y, z ;¾lsl m%ldYj, m%;sM, ms<sfj<ska jkafka"
x : =And(5<>4, "B">"A")
y : =Not(OR(9<2,10>9))
z : =And(9<>8, Not(6>7))

1' True, False, True 2'  True, True, True
3' True, True, False 4'  False, False, True
5' False, False, False

42' me;=reï m;a uDÿldx.hl fldaIhl ^Cell& we;=<;a fldg we;s Y%s;hlg WodyrKhla
jkafka my; tajdhska l=ula o@
1' = A3 + B1 2' = A1+B3*A10 3' =Count(A1:A5)
4' SUM(A5:A10) 5' =45+60

43' iQ;% ̂Formula& " Y%s; ̂Function&" jev m;a ̂Worksheet& hk ,laIK mj;skafka my; ljr
fhÿï uDÿldx.fha o@
1' joka ieliqï uDÿldx.
2' me;=reï m;a uDÿldx.
3' bosßm;a lsÍfï uDÿldx. ̂Presentation Software&
4' o;a; mdol l<ukdlrK uDÿldx. ̂ Database Managment System Software&
5' Ñ;%l ixialrK uDÿldx. ̂ Graphic Software&

44'  fuu rEmfha oelafjk jev mf;a we;s ixLHdj, idudkH w.h F1 fldaIhg ,nd
.ekSug Ndú; l< fkd yelafla my; l=uk Y%s;h o@
1' = (A1 + B1+C1+D1+E1)/5
2' = SUM(A1:E1)/5
3' = AVERAGE(A1:E1) * 1/5
4' = AVERAGE(A1:E1)
5' = SUM(A1:E1) * 0.2

45' me;=reï m;a uDÿldx. iïnkaOj my; m%ldYj,ska i;H jkafka l=ula o@
1' fldaIhl mdG ol=Kg o" w.hka yd iQ;% ^Formula& jug tfl,a, fjhs'
2' fldaIhl mdG jug o w.hka yd iQ;% ol=Kg o tfl,a, fjhs'
3' fldaIhl mdG yd iQ;% jug o w.hka ol=Kg o tfl,a, fjhs'
4' fldaIhl mdG ol=Kg o w.hka yd iQ;% jug o tfl,a, fjhs'
5' fldaIhl mdG" w.hka yd iQ;% ol=Kg tfl,a, fjhs'
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46' oS we;s jev mf;ys NdKav lsysmhl kï yd ñ, .Kka
ms<sfj<ska A yd B ;Srej, olajd we;' tu NdKav i|yd
,nd fok jÜgfï m%;sY;h B12 fldaIfha i|yka lr
we;akï" th Ndú; lr m<uq NdKavfha jÜgu fidhd
thska wksla NdKavj, jÜgu fiùug C2 fldaIfha
,súh hq;= iQ;%h jkafka@
1' = B2*B12 2' = $B$2 * #B$12
3' = B2 * $B12 4' = B2 * B$12
5' = B$2 * B$12

47' me;=reï m;a uDÿldx.hl Ndú; jk fldaI ,smsk ^Cell Address& ksjeros f,i olajd
we;af;a my; l=ulska o@

A. $A2$
B. $A$2
C. $A2

1' A muKs 2' BmuKs 3' C muKs
4' B yd C muKs 5' by; ish,a, u

48' me;=reï m;a uDÿldx.hl A2 fldaIfha we;s w.h ishhg tl ish mkyla olajd by<
oeóu i|yd B2 ys ,súh hq;= iQ;%h úh fkd yelafla@
1' = A2*3/2 2' = A2+A2*1/2 3' = A2*1.5
4' = A2 * 150% 5' = (A2 * A2)/2

49' úoHdj yd ;dlaIKfõoh úIhg jir wjidk úNd.hg isiqka ,nd.;a ,l=Kq me;=reï
m;a uDÿldx.hg we;=<;a lr wju f,i ,l=Kq 35 la ,nd .;a isiqka  zzPassZZ f,i;a
wfkla isiqka zzFailZZ f,i;a ,nd .ekSug wfmalaId lrhs' tu me;=reï m;a igyfka
m<uq YsIHhdf.a ,l=Kq B2 fldaIfha we;s úg Tyqf.a m%;sM,h C2 fldaIhg ,nd
.ekSug ,súh hq;= iQ;%h f;darkak'
1' = IF(B2>35, "Pass","Fail")
2' = IF(B2<35, "Fail","Pass")
3' = IF(B2<=35, "Fail","Pass")
4' = IF(B2>=35, "Fail","Pass")
5' = IF(B2<>35, "Pass","Fail")

50'  me;=reï m;a uDÿldx.hl w¨;a jev fmd;la ^New WorkBook& wdrïN lsÍug Ndú;
lrk flá ux h;=re ^Shortcut Key& ixfhdackh l=ula o@
1' Ctrl + D 2' Ctrl + W 3' Ctrl + N
4' Ctrl + M 5' Ctrl + O
121 isg 123 olajd jQ m%Yak i|yd ms<s;=re iemhSug fuys oelafjk me;=reï
m; Ndú; lrkak'

51'  oS we;s me;=reï mf;a we;s ,l=Kqj, tl;=j A7  fldaIhg ,nd .ekSug
Ndú; lrk Ys%;h jkafka@
1' = Total (A2:A6)
2' = Add (A2:A6)
3' = SUM (A2:A6)
4' = Count (A2:A6)
5' = Plus(A2:A6)

52' by; me;=reï mf;ys A9 fldaIfha =Count (A1:A8) f,i i|yka l< úg
,efnk m%;sM,h jkafka@
1' 335        2'  8         3'  6            4'  5     5'  9

53' A9 fldaIfha =CountA (A1:A8) f,i i|yka l< úg ,efnk m%;sM,h jkafka@
1' 335        2'  8         3'  6            4'  5     5'  9

54' my; m%ldY i,lkak'
A. yeviõ .ekaùu isÿ l< yel'
B. m%ia:dr we;=<;a l< yel'
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C. j.= we;=<;a fldg tajdfha w.hka iïnkaO .Kkh lsßï l< yel'
D. ùäfhda f.dkq ̂ Video File& ixialrKh l< yel'

by; tajdhska me;=reï m;a uDÿldx.hl we;s myiqlu$myiqlï jkafka fudkjd o@
1' A muKs 2' A yd BmuKs 3' A,B yd C muKs
4' A, B yd D muKs 5' by; ish,a, u

55' f;dard .;a mrdihl we;s ixLHdj, l=vd u w.h ,nd .ekSug me;=reï m;a uDÿldx.j,
imhd we;s Y%s;h jkafka@
1' =Mini ( ) 2' = Min ( ) 3' = Small ( )
4' = Lowest ( ) 5' = Minimum ( )

56' me;=reï m;l ;Srhla ̂ Column& yd fma<shla ̂ Row& fþokh ùfuka ''''''''''''''''''' iEfohs'
by; ysia ;ekg iqÿiq jkafka @
1' fldaI ̂ Cell& 2' jev m; ̂ Worksheet& 3' jev fmd; ^Workbook&
4' j.= ̂ Table& 5' m%ia;dr ̂ Chart&

57'

C1 fldaIfha =A$1 *B1 we;=<;a fldg miqj th C2 fldaIhg msgm;a l< úg C2 ys
olajk w.h jkafka @
1' 24     2'  35 3' 28         4'  30 5'  20

58' my; oelafjk fldaI ,smsk i,lkak'
A. $F$7
B. $F7
C. F$7
D.  F7

fïjd w;ßka me;=reï m;a uDÿldx.j, j,x.= fldaI ,smsk$,smskhla jkafka@
1' A muKs 2' C yd D muKs 3' D muKs
4' A  yd D muKs 5' by; ish,a, u

59 .,ysáhdj cd;sl mdif,a Wiia fm< isiqka úIh Odrdjka f;dard f.k we;s wdldrh
me;=reïm;l m%ia;dßlj olajd l,dm ld¾hd,hg heúh hq;=j we;' fï i|yd iqÿiq
m%ia;dr j¾.h jkafka@
1' ;Sre m%ia;dr ̂ Column Chart&
2' jg m%ia;dr ̂ Pie Chart&
3' f¾Çh m%ia;dr ̂ Line Chart&
4' úisß m%ia;dr ̂ Scatter Chart&
5' by; ish,a, u Ndú; l< yels h'

60' § we;s me;=reï mf;ys A2 fldaIfha =MAX(A1:F1)
f,i fhÿ úg ,efnk m%;sM,h l=ula o@
1' 2     2'  80         3'  65
4'  70 5'  66

61'  fuu jev mf;ys B2 fldaIh ys = (A1-B1)/A2 + B1 f,i we;=<;a l<
úg ,efnk w.h jkafka@
1' 1     2'  6         3'  75
4'  25 5'  31

62' me;=reï m;a uDÿldx.hl § fldaI ,smskh ,nd § wod< fldaI fj; tl jr msúiSu i|yd
Ndú; l< yels ld¾h h;=r l=ula o@
1' F1            2'  F2 3'  F5           4'  F7 5' F8

63' jev m;l A1, B1, C1 hk fldaIj, ms<sfj<ska my; iQ;% wvx.= fldg we;'
= 2 <> 1
=NOT (2 > 3)
= "A" > "B"
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by; fldaIj,ska True f,i ksrEmKh lrkafka l=uk fldaIh$fldaI o@
1' B1 muKs' 2' C1 muKs 3' A1 iy B1 muKs'
4' B1 iy C1 muKs 5' by; ish,a,u'

64' jev m;l we;=<;a fldg we;s my; iQ;% ;=<ska False f,i olajkafka l=ula o@
1' = AND(2+1<>2+2, 1+3<=4)
2' =1.5<>3/2
3' =OR(2+1=3,5>7)
4' =NOT(2+3>4+3)
5' =25>10

65' my; i|yka tajdhska me;=reï m;a uDÿldx. muKla wvx.= jkafka l=ul o@
1' Lotus 1 2 3 , Access, Excel, Open Office Calc
2' Lotus 1 2 3 , Excel, Open Office Calc, Oracal
3' Excel, Open Office Calc, Oracal, VisiCalc
4' Lotus 1 2 3 , Excel, Open Office Calc, VisiCalc
5' Lotus 1 2 3 , Excel, Oracal, Visi Calc

-----------------------------------------------------------------------------------------------

nyqjrK ̂ ms<s;=re&

1-1 11-4 21-2 31-2 41-1 51-3 61-5
2-2 12-1 22-1 32-1 42-3 52-4 62-3
3-5 13-5 23-2 33-3 43-2 53-3 63-3
4-2 14-2 24-3 34-4 44-3 54-3 64-2
5-4 15-1 25-3 35-2 45-2 55-2 65-4
6-5 16-3 26-1 36-3 46-4 56-1
7-4 17-4 27-2 37-3 47-4 57-3
8-2 18-4 28-2 38-2 48-5 58-5
9-2 19-3 29-3 39-2 49-2 59-1
10-2 20-3 30-3 40-2 50-3 60-2
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tallh 14  -  wka;¾cd,h iy ikaksfõkh

nyqjrK m%Yak

1' wka;¾ cd,h ms<sn| j wi;H jkafka my; i|yka ljrla o@
1' th lsisjl=g wh;a fkdfõ'
2' ì,af.aÜiag wh;a fõ'
3' tys uOH.; md,khla ke;'
4' th mß.Kl cd, j, cd,hls'
5' thska ,nd .; yels f;dr;=re w;sYhska ksjeros fyda úYajdi odhl fkdfõ'

2' wka;¾ cd,hg msúiSfï fiajd imhkq ,nk iud.ula ye|skafjkafka l=uk kulska o@
1' Server 2' Client  3' WÄN 4' ISP 5' COM

3' http://www.doenets.lk hkq l=ula i|yd ksoiqkla o@
1' fiajd odhlhla - i¾j¾ ^Server&
2' tlSh iïm;a msysgqula ̂URL- uniform resource locator&
3' cd,hl m%fõY fla;hla ^an Access code of network&
4' wdh;khl úoHq;a ;eme,a ,smskh ̂ an E-mail Address of an organization&
5' fm%dlais fiajdjls ^Proxy Server&

4'  wka;¾ cd,hg iïnkaO my; j.ka;s i,ld n,kak'
A. wka;¾ cd,hg iïnkaO ùu i|yd iEu hka;%hlg u IP kñka ye|skafjk wkkH

,smskhla wjYH fõ'
B. www  hkak úoHq;a f,aLk tl;=jlska iukaú; fõ'
C. wka;¾ cd,h yryd m%fõY úh yels HTML f,aLkhla fjí msgqjla f,i ye|ska

fõ'
by; j.ka;sj,ska i;H jkafka

1' A muKs
2' B muKs
3' C muKs
4' A yd B muKs
5' A,B yd C  hk ish,a, i;H fõ

5' mdi,a úoHd.drhl we;s mß.Kl folla Ndú; lrñka isiqka fofofkl= tl u fjí
wvúhlg m%fõY fõ' fuu mß.Kl foflys l=ula fjkia j mej;sh hq;= o@
1' fjí w;sßlaiqj ^Web Browser&
2' ,smsk ̂ IP Addresses&
3' wka;¾cd, fiajd iemhqïlre ̂ Internet Service Provider&
4' fufyhqï moaO;sh ̂ Operting System&
5' fijqï hka;%h ̂ Search Engine&

6' f,dal úisß úhuk ^World Wide Web& ksjeros j meyeos,s lrkafka my; l=ulska o@
1' www wdh;kh úiska mj;ajd f.k hk f,dalfha úYd,;u mß.Kl cd,hhs'
2' wka;¾ cd,h iy tys we;s fiajdjka i|yd fokq ,nk fmdÿ kduhhs'
3' wka;¾ cd,h ;=< úoHq;a f,aLk .nvd lr ;nk ia:dkhhs'
4' wka;¾ iïnkaê; ̂ Inter Linked& wêmdG ̂ Hyper Text& iys; wka;¾ cd,h yryd

iïnkaO úh yels úoHq;a f,aLk moaO;shhs'
5' pkaøsld ikaksfõokh u.ska f,dj jgd idod we;s pqïnl ;rx. oe, fõ'

7' my; i|yka tajd w;ßka ksjeros úoHq;a ;eme,a ^E-mail& ,smsk wdlD;sh jkafka@
1' www.galahitiyawacrc@gmail.com
2' galahitiyawacrcgmail@com
3' galahitiyawacrc@gmailcom
4' galahitiyawacrc@gmail.com
5' galahitiyawa@crc-gmail_com
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8' úoHq;a ;emE, Ndú; fldg ,sms heúfï oS BCC úfYaIdx.h Ndú; l< yels h' fuys
BCC f,i lshfjkafka@
1' Build Computer Copy
2' Blind Carbon Copy
3' Binary Computer Code
4' Basic Character Copy
5' Binary Copy Code

9' wka;¾ cd,h ;=< we;s f;dr;=rej,g msúiSfï os URL fhdod .kshs' fuhska lshfjkafka@
1' Universal Resource Location
2' Universal Resource Locator
3' Uniform Resource Locator
4' Unique Resource Location
5' Universal Record Location

10' zzsc4tech@sltnet.lkZZhk úoHq;a ,smskfha mßYS,l kduh jkafka@
1' sltnet.lk
2' lk
3' sc4tech
4' sltnet
5' sc4tech@sltnet

11' f;dr;=re fidhkakka w;r úlsmSähd ^Wikipedia& hkq ckm%sh fjí wvúhls' my; oS
we;s fiajd w;ßka úlsmSähd wh;a jkafka l=uk fiajdjg o@
1' fijqï hka;%h ̂ Search Engine&
2' wka;¾ cd, úYaj fldaIh ̂ Internet En-cyclopedia&
3' fjí w;sßlaiqj ^Web Browser&
4' uhsfl%daíf,d.ska ̂Microblogging&
5' iudc cd, wvú ^Social Network&

12' my; oS we;s URL j,ska j,x.= fkd jkafka l=ula o@
1' www.moe.gov.lk
2' ftp://ftp.funet.fi
3' https://www.google.com
4' technology@nie.lk
5' www.galahitiycrc.sch.lk

13' http://www.doenets.lk hkak WodyrKhla jkafka my; l=ulg o@
1' wka;¾ cd, fiajd imhkafkla ^ISP& i|yd
2' ryiH f;dr;=re .nvdjla i|yd
3' URL ,smskhla i|yd
4' wdh;khl e-mail ,smskhla i|yd
5' IP ,smsk fidhd fok fiajdjla i|yd

14' ;u ksjfia we;s mß.Klfhka wka;¾ cd,fha we;s f;dr;=re .fõIKh lrkafkl=g
w;HjYHfhka u ;sìh hq;= uDÿldx.h my; oS we;s tajdhska l=ula o@
1' www 2' fjí w;sßlaiqjla 3' m%;sjhsria uDÿldx.hla
4' fijqï hka;%hla 5' fjí wvú kdudj,shla

15' wka;¾ cd,h yryd isÿ jk wkjir m%fõYh j,lajd .ekSu i|yd Ndú; jkafka@
1' .sks mjqr ̂ Firewall& Wmdx.h
2' m%;sjhsria uDÿldx.h ̂Anti-virus Software&
3' ryiH wxlhla ̂ Password&
4' ks¾ndOl cj iemhqula ^UPS&
5' wdrlaIl ny¨ula ̂ Folder Lock&
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16' my; m%ldY w;ßka jeros m%ldYhla jkafka@
1' wka;¾ cd, yryd ffjoH fiajdjka ,nd.; yels h'
2' ud¾. .; idmamq ijdß ^Online Shopping& i|yd wka;¾ cd,hg msúiSug w;HjYH

fkdùu'
3' ksjfia isg mß.Klh yd wka;¾ cd,h Ndú; lr ;u nexl= .sKqfuka úúO f.ùï

isÿ l< yels h'
4' ksjfia isg rcfhka imhk fiajd ,nd.ekSug wka;¾ cd,h Ndú; l< yels h'
5' wka;¾ cd,h yryd flá mKsjqv heùug yels ùu'

17' úoHq;a ;eme,a ,smskhl iEu úg u olakg ,efnkafka ljr ixfla;$ixfla;h o@
1' .com 2' _ 3' @
4' :// 5' #

18' wka;¾ cd,h yd f,dal úisß úhuk iïnkaOfhka jvd;a .e<fmk m%ldYh f;darkak'
1' f,dal úissß úhuk hkq wka;¾ cd,h i|yd fhfok ;j;a kduhls'
2' wka;¾ cd,h hkq f,dal úisß úhuk úiska ,nd fok fiajdjls'
3' f,dal úisß úhuk hkq wka;¾ cd,fha fiajdjls'
4' f,dal úisß úhuk hkq wka;¾ cd,fha fiajd imhkakkaf.a ixúOdkhhs'
5' f,dal úisß úhuk hkq wka;¾ cd, fiajdfõ uq,drïNhhs'

19' my; oS we;s tajdhska ksjeros talSh iïm;a ksYaplh ^URL& f;darkak'
1' http://www.nie.lk/tech/ 2' http://tech/www.nie.lk
3' www.http://nie.tec.lk/Tech/ 4' ftp://tech/www.nie.lk
5' http://ftp:/www.nielk/tech

20' my; oS we;s tajdhska fjí w;sßlaiqjla jkafka fudkjd o@
A. Opera
B. Firefox
C. Ubuntu

1' A muKs 2' B muKs 3' A yd B muKs
4' B yd C muKs 5' A,B yd C  ish,a, u

21' fjí wvúhl we;s fjí msgq tlsfkl iïnkaO lsÍug Ndú; lrkafka l=ula o@
1' wka;¾ cd, kshudj,sh ̂ Internet Protocol&
2' fjí w;sßlaiqj
3' f.dkq ;eka udre kshudj,sh ̂ File Transfer Protocol&
4' wêikaê ̂Hyperlink&
5' cd, úê ^Network Mode&

22' úoHq;a ;emE, Ndú;fha os CC iy BCC  hk fCIa;%j, úoHq;a ,smsk we;=<;a l< yel'
A iy B kï mqoa.,hska fofofkl=g tl u úoHq;a ,smshla heùfï os A f.a úoHq;a ;eme,a
,smskh CC yS;a B f.a úoHq;a ;eme,a ,smkh BCC yS;a we;=<;a lf<a kï my;
m%ldYj,ska ksfodia jkafka l=ula o@
1' A g ,smsh ,o nj B fkd okakd kuq;a B g ,smsh ,o nj A okS'
2' B g ,smsh ,o nj A fkd okakd kuq;a A g ,smsh ,o nj B  okS
3' tlsfkldg ,sms ,enqKq nj fofokd u oks;s'
4' tlsfkldg ,sms ,enqKq nj fofokd u fkd oks;s'
5' A g yd B ,sms ,enqKq nj okajñka ,smsfha ;j;a msgm;la fofokdg u ,eîu'

23' my; oS we;s tajdhska wka;¾ cd,h Ndú; lsÍu i|yd w;HjYH u (wx.h$wx.hka) fudkjd
o@

A. mß.Klhla jeks WmlrKhla
B. wka;¾ cd, iïnkaO;djla
C. úoHq;a ;eme,a ,smskhla
D. fjí w;sßlaiqjla

1' A yd B muKs 2' A,B yd C muKs 3' A, B yd D muKs
4' B yd C muKs 5' by; ish,a, u
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24' wka;¾ cd, myiqlï iys; mß.Klhla Ndú; lr ùäfhda ixjdohla lsÍu i|yd
w;HjYH jkafka my; l=ula o@
1' cd, w;=re uqyqK;a m;la ̂ Network Interface Card&
2' fjí w;sßlaiqjla
3' fjí leurdjla
4' jiï kduhla ̂ Domain Name&
5' fudvuhla

25' mdi,a úoHd.drfha mß.Kl foll isák isiqka fofofkl= w;ßka tla isiqfjl= ;u
mß.Klh u.ska wfkla isiqjdg f.dkqjla hjkq ,nhs' by; isoaêhg wod< j jvd;a u
ksjeros úh hq;af;a l=ula o@
1' fofokd u tlu fjí w;sßlaiqj Ndú; lr;s'
2' fofokdg u úoHq;a ;eme,a ,smsk folla ;sîu'
3' fofokd u tl u fufyhqï moaO;sh Ndú; lsßu'
4' mß.Kl fol i|yd IP ,smsk folla we;'
5' fofokdg u .sks mjqr ;=<ska .uka l< yels ùu'

26' www.nie.lk/grcxy/findcource.php hk URL ,smskfha jiï kduh ̂Domain Name& l=ula
o@
1' nie.lk
2' .lk
3' findcource.php
4' grcxy
5' grcxy/findcource.php

27' fjí wvúhla y÷kd .ekSu i|yd jq wkkH ^Unique& kduh l=ula o@
1' IP ,smskh
2' jiï kduh ̂ Domain Name&
3' f,dal úisß úhuk ^www&
4' talSh iïm;a ksYapdhlh ̂ URL&
5' úoHq;a ;eme,a ,smskh ̂ E-mail Address&

28' wka;¾ cd,h yd Rcqj u iïnkaO fiajdjla fkd jkafka
1' bf,lafg%daksl ;emE,
2' ,sÅ; l;dny ̂Chatting&
3' f.dkq yqjudrej ̂ File Transfer &
4' uqo,a yqjudrej ̂Money Transfering&
5' jiï kdu fiajdj ̂ Domain Name Server&

29' YsIHfhla wka;¾ cd, iïnkaO;djla ,nd f.k ish wOHhk lghq;= i|yd wjYH
f;dr;=re .fõIKh lsÍug n,dfmdfrd;a;= fjhs' my; oS we;s tajdhska Tyqg wjYH
jkafka fudkjd o@

A. wka;¾cd, fiajd imhkafkla
B. fjí w;sßlaiqjla
C. iqÿiq ikaksfõok Wmdx.hla

1' A muKs 2' BmuKs 3' A yd B muKs
4' B yd C muKs 5' by; ish,a, u

30' msgq i,l=Kq ^Book Marks&" w¨;a gen ^New Tab&" b;sydih ^History& hk fïjd my;
l=uk uDÿldx.hl we;s wx. o@
1' joka ieliqï ̂ Word Processing&
2' me;=reï m;a ̂ Spread Sheet&
3' fufyhqï moaO;s ̂ Operating System&
4' fjí w;sßlaiq ^Web Browser&
5' ;%sudk iÔúlrK ̂3D Animation&

31' cd;sl wOHdmk wdh;kfha fjí wvúh jk www.nie.lk ys ".lk" f,i olajd we;af;a@
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1' jiï kduhhs ̂ Domain Name&
2' kshudj,shhs' ̂ Protocol&
3' f.dkq kduhhs' ̂ File Name&
4' by< uÜgfï jiï kduhhs' ̂ Top Level Domain&
5' f.dkq ny¨ï kduhhs'

32' mßYs,lhd isák ia:dkh is;shï uDÿldx.hla yryd fidhd .ekSug we;eï cx.u
ÿrl:k yd geí,Ü mß.Klj, ;dlaIKhla fhdod we; th kï"
1' GPS 2' SMS 3' Wi-Fi
4' Bluetooth 5' Skype

33' Google Drive, Sky Drive, Dropbox hk fïjd u.ska imhk fiajdj l=ula o@
1' fkdñf,a ÿrl:k weu;=ï ,nd §u'
2' fkdñf,a úoHq;a ;eme,a .sKqï ,nd §u'
3' ùäfhda iïuka;%K i|yd myiqlï iemhSu'
4' f.dkq .nvd lsÍfï myiqlï ie,iSu'
5' fkdñf,a fjí wvú mj;ajd .ekSug bv ie,iSu'

34' fijqï hka;%hla i|yd WodyrKhla jkafka my; l=ula o@
1' Google Chrome 2' MSN 3' Firefox
4' Opera 5' Internet Explorer

35' wka;¾ cd,h úiska ,nd fok fiajdjla fkd jkafka @
1' ffjria uqod yeÍu' 2' b-;emE, 3' b-jdKscHh
4' f,dal úisß úhuk 5' b-wOHdmkh

36' iïm;a ksYapdhlhla ^URL& iïnkaOfhka jQ my; m%ldY i,lkak'
A. tys Ndú; lrk fm%dfgdflda,h we;=,;a h'
B. tys fjí wvúfha jiï kduh ^Domain Name& we;=<;a h'
C. tys by< uÜgfï jiï kduh ̂ Top Level Domain Name& wvx.= j we;'
D. tys fjí wvúhg wod< fjí msgqj, kï wvx.= fjhs'
E. tys f;dr;=re we;=<;a fmdÿ ny¨fï ^Folder& ku we;=<;a h'

fuhska i;H jkafka@
1' A, B, C yd D muKs 2' B, C, D yd E muKs 3' A, B, D yd E muKs
4' B, C, yd D muKs 5' by; ish,a, u

-----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-2 11-2 21-4 31-4
2-4 12-4 22-2 32-1
3-2 13-3 23-1 33-4
4-5 14-2 24-3 34-2
5-2 15-1 25-4 35-1
6-4 16-2 26-1 36-5
7-4 17-3 27-2
8-2 18-3 28-4
9-3 19-1 29-5
10-3 20-3 30-4
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tallh 15  -  n,h
nyqjrK m%Yak

1' oS we;s rEmfha l=Üá u; l%shd lrk >¾IK n, fkd .sKsh hq;= ;rï fõ' fhdacs; n,h

F kï iïnkaO lsßu i|yd fhdod f.k we;s ;ka;=fõ wd;;sh l=ula o@

1' Y+kH fõ' 2' F/2 fõ' 3' F fõ' 4' m
1
F/m

1
+m

2
 fõ'

5' m
2
F/m

1
+m

2
 fõ'

2' A,B yd C hk l=Üá ;=kl ialkaO ms<sfj<sska M,2M, yd M fõ' fïjd ;sria iqug

fïihla u; ;nd ieye,a¨ wú;kH ;ka;=j,ska rEmfha olajd we;s whqre iïnkaO lr

we;' C l=Üáh P ;sria n,hlska wosk úg B yd C w;r ;ka;=fõ wd;;sh

1' P 2' P/2 3' 3P/4 4' P/4 5' 0 fõ'

3' A iy B l=Üá fofla ialkaO ms<sfj<sska 10 kg yd 5 kg

fõ' iqug lmamshla Wäka hk fkd wefok ;ka;=jlska

A yd B hd lr we;' A yd fïih w;r iSudldß >¾IK

ix.=Klh 0'2 kï i¾mKh je<elaùu i|yd A  u;

;eìh hq;= wju ialkaOh@

1' 3 kg       2' 7 kg 3' 12 kg 4' 15 kg

5' 25 kg

4' ialkaOh 1000 kg jQ jdykhla ;sria mdrla osf.a 20 ms-1 fõ.hlska .uka lrhs' welaif,agrh

uqod yeßh úg 5 s ld,hla ;=< oS tys fõ.h 10 ms-1 olajd my; nis' jdykh u; l%shd

lrk Y=oaO m%;sfrdaë n,h jkqfha"

1' 100 N 2' 1000 N 3' 2000 N 4' 4000 N 5' 300 N

5' ialkaOh 30 kg jQ <ufhla .il w;a;lska t,af,k ,kqjla osf.a 6 ms-2 ;ajrKhlska

my<g ,siaid ths' Tyq my<g nisoa oS w;a; u; fhfok weoSu jkafka"

1' 0 2' 120 N 3' 180 N 4' 240 N 5' 300 N

6' ialkaOh m
1
 yd m

2
 jQ jia;= folla nr ke;s iqug lmamshla jgd hk wm%;Hdia; ;ka;=jl

fo fl<jrg t,a,d we;' ;ka;=fõ wd;;sh iudk jkqfha"

1' (m
1
-m

2
)g 2' (m

1
+m

2
)g/2 3' (m

1
+m

2
)g 4' 2g/(1/m

1
+1/m

2
)

5' (1/m
1
+1/m

2
)g

7' iqug ieye,a¨ lmamshla ÿkq ;rdoshlska t,ajd we;' lmamsh jgd

hk nr ke;s ;ka;=jl fo fl<jrg iïnkaO lr we;s 18 g yd 9g

hk ialkaO follg ksoyia j .uka lsßug bv yer we;' my;

i|yka Ndrj,ska l=ula ÿkq ;rdosfha fmkakqï lrhs o@

1. 27 g 2. 24 g 3. 13.5 g

4. 12 g 5. 9 g
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8' ms<sfj<ska 1 kg yd 2 kg ialkaO folla ialkaOh 1 kg

jQ ÿkq ;rdoshlg iïnkaO lr we;' rEm igyfkys

fmkajd we;s whqre 2 kg ialkaOhg iïnkaO lr we;s

;ka;=j wp, iqug lmamshla Wäka hhs' ÿkq ;rdosfhys

mdGdxlh jkqfha

1. 0        2. 1 kg 3. 2 kg      4. 3 kg 5. 4 kg

9' nr W jQ ñksfila ;sria fmdf<djla u; isg iú lrk ,o

lmamshl wdOdrfhka P kï Ndrhla Tijd f.k isà' ñksid

fj; fmdf<dfjka we;s lrk m%;sl%shdj jkqfha@

1. P 2. P+W 3. P-W

4. W-P 5. W

10' my; ioyka wjia:dj,ska ljrl oS n,hla wkjYH o @

^1& .uka lrk jia;=jl fõ.h jeä lsrSu i`oyd

^2& .uka lrk jia;=jl osYdj fjkia lsrSu i`oyd

^3& .uka lrk jia;=jl fõ.h wvq lsrSu i`oyd

^4& .=re;ajh hgf;a jefgk jia;=jla  my<g jeàu  je<elaùu

i`oyd

^5& jia;=jla ksh; m%fõ.hlska .uka lrñka ;eîu ioyd

11' wem,a f.ähla .ilska jefghs' th u; 1 N n,hla ls%hd lrhs kï tys ialkaOh

^g = 10 ms–2 )

    ^1& 10 kg    ^2&  1 kg   ^3& 0.1 kg  ^4& 0.01 kg   ^5& 0.001  kg

12' lr;a;hla u; rEmfha oelafjk mßos F

n,hla ;sri iu.   fldaKhlska wdk;j
fhdojd we;' lr;a;fha p,s;h osYdj Tiafia
we;s jk n,fha ixrplh jkafka @

1'   F Sin  2'   F Cos  3'   F Tan 
4'   F Sin  5'    F Cos 

13' ialkaOh M jk my; i|yka jia;= w;ßka úYd,;ajfhka jeä u ;ajrK we;af;a l=ulg
o@
1' 2' 3'

4' 5'

F


100 N
M

100 N
M

100 N100 N
M

100 N

100 N
M

100 N 100 N
M
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14 my; oS we;s l=uk rEm igyklska 4 N yd 3 N n, foflys iïm%hqla;h ksjerosj
fmkajhs o@
1'     2'      3'

4' 5'

15' l=¨kla isria j ksi, j ;nd .ekSu" th u; n, 3 la fhoSfuka isÿ l< yels h' ksjeros
j n, fhdod we;s wjia:dj jkqfha"
1'     2'      3'

4' 5'

16' rEmfha oelafjkafka A yd B irfkare^wiõ& 2 lska iú lr
we;s fodrls' fodf¾ .=re;aj flakaø C ys msysgd we;'
fodr u; A yd B u.ska we;s lrk n, ms<sfj<ska R

A
 yd R

B

jk w;r fodf¾ nr W fõ' fodr u; l%shd lrk n,
ksjeros j olajd we;af;a"

1' 2' 3'

4' 5'

3N 5N

4N

3N 5N

4N

F

FF

F

FF

F
FF

F

F
F

F

F
F

A

B

C

A

B

C

R
A

R
B

W

A

B

C

R
A

R
B

W

A

B

C

R
A

R
B

W

A

B

C

R
A

R
B

W

A

B

C

R
A

R
B

W

3N 5N

4N

3N 5N

4N

3N 5N

4N
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17 jia;=jla u; ndysr wix;=,s; n,hla l%shd;aul ùu ksid isÿ úh fkd yelafla"
1' jia;=fõ m%fõ.h jeä ùu' 2'  jia;=fõ m%fõ.h wvq ùu'
3' jia;=fõ .uH;dj fjkia ùu' 4'  jia;=fõ ialkaOh fjkia ùu'
5' jia;=j N%uKhg ,la ùu'

18' fudag¾ r:hl ialkaOh 1000 kg jk w;r th 72 kmh-1 (20 ms-1) taldldr m%fõ.fhka
Odjkh jk úg th i;= pd,l Yla;sh jkqfha"
1' 10 kJ 2'  100 kJ 3'  200 kJ
4' 300 kJ 5'  400 kJ

19' uy,a ksjila boslsÍfï jev ìul isg 30 m Wi by< ;Ügqjla olajd f.dvke.s,s øjH
ti ùu i|yd úÿ,s fudagrhla fhdod .kS' 100 Kg ialkaOhla úkdä 1 l oS ti ùu i|yd
wjYH fudagrfha wju CIu;dj jkqfha"
1' 10 w 2'  100 w 3' 500 w
4' 300 w 5'  400 w

20'  l÷ nEjqul wdk;sh ;srig    jk w;r tys ksi, j r|jd we;s nr W jk jia;=jla
u; we;s jk >¾IK n,h jkqfha

1' W Sin   nEjqu Tiafia by<g 2'  W Sin   nEjqu Tiafia my<g

3' W Cos   nEjqu Tiafia by<g 4'  W Cos   nEjqu Tiafia my<g
5' W n,hla nEjqug ,ïnl j by<g

21' rEmfha fmkajd we;af;a isria ì;a;s 2 la u;
r|jd we;s taldldr nd,alhls' nd,alfha nr
W Nkï" ì;a;shla u; nd,alh u.ska we;sjk
n,h jkqfha"

1'
2

W
 my<g 2'  W my<g 3' 2W my<g

4'
2

W
 by<g 5'  W by<g

22'rEmfha oelafjkafka iqug lmamshla u.ska 10 kg
jia;=jla r|jd ;nd .; yels wdldr 2 ls' tla tla
wjia:dfõ ;ka;=j, wd;;s jkafka @

A ys T
1

B ys T
2

1' 100 N 100 N
2' 50  N 100 N
3' 50  N 50  N
4' 100 N 50  N
5' 5  N 10  N

23' i¾j iu ,Kq 2 lska t,a,d we;s taldldr ,S
mrd,hla u; isgf.k isák ^WmlrK iu.
uq¿ ialkaOh 60 kg jQ& Ys,amshl= jev lrhs'
mrd,fha ialkaOh 20 kg fõ' Tyqg A yd B
w;r wdrlaIs; j .uka lsÍug yels jkq msKsi
tla tla ;ka;=jg ̂ ,Kqjg& oeßh yels úh hq;=
wju wd;;s n,h jkqfha"
1' 100 N 2' 400 N 3'  600 N
4' 700 N 5' 800 N

W

T
1

T
2

10Kg

T
1

T
2

10Kg

A    B

A B

T T
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24' ;sria r`M mDIaGhla u; ;nd we;s 8 kg l ialkaOhla u; ;sria n,hla fhdod p,s;

lsÍug W;aidy lrhs kï jia;=j u; we;s úh yels Wmßu >¾IK n,h jkafka"

^mDIaGfha iaÓ;sl >¾IK ix.=Klh 0.4   nj i,lkak'&

^1& 8 N ^2& 18 N ^3& 30 N

^4& 32 N ^5& 40 N

25' jia;=jla u; ;srig 300la wdk;j 60 N l

úYd,;ajfhka hq;a n,hla l%shd lrhs kï" tu

n,fhka fhfok isria úfNaok ixrplh jkafka"

^1& 30 N ^2& 60

^3& 30 3 N ^4& 60 3 N

^5&
30  N

3

26' 4 N yd 6 N n, folla jia;=jla u; l%shd lrk úg iïm%hqla; n,fha úYd,;ajh úh

fkd yelafla"

^1& 2  N ^2& 4 N ^3& 6 N

^4& 10  N ^5& 12 N

27' jia;=jla u; 12 N yd 5 N n, 2la ;sria j yd

isria j rEmfha mßÈ l%shd lrk úg iïm%hqla;

n,fha úYd,;ajh jkafka"

^1& 15 N ^2& 13 N

^3& 7 N ^4& 5 N

^5& 10 N

28' ieye,a¨ AB  oKavla u; fo fl<jr § 12 N yd

8 N iudka;r n, 2la l%shd lrhs'  iïm%hqla;

n,h AB  yuq jk ,laIHh jkafka"

^1& A isg B foig 1 m  ÿßka

^2& B isg A foig 0.5  ÿßka

^3& A isg B foig 1.5 m  ÿßka

^4& B  isg A foig 1.5 m  ÿßka

^5& B isg A foig 1.2 m  ÿßka

29' fodrla jik wjia:djl fodrg ,ïnl j A  ,laIHfhka

fhÈh hq;= wju n,h 25 N  ls'  fodf¾ m<, 1 m la kï

fodfrys yß ueo B  ,laIHfhka n,hla fhdod fodr

jeiSug fhÈh hq;= wju n,h jkafka"

^1& 25 N ^2& 20 N

^3& 10 N ^4& 2.5 N

^5& 50 N

30
0

60N

o

5N

12N

2m

12N 8N

A B
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30' rEmfha mßÈ jia;=jla u; 60 N n,hla l%shd lsÍfï § A

,laIHh jgd tu n,fhka we;s lrk >Q¾Kfha ÈYdj

yd úYd,;ajh jkafka"

^1& jdudj¾;j 2500 Nm

^2& olaIsKdj¾;j 2500 Nm

^3& olaIsKdj¾;j  30 Nm

^4& jdudj¾;j 30 Nm

^5& olaIsKdj¾;j 15 Nm

31' ieye,a¨ iqug lmamshla u;ska hjd we;s ;ka;=jl fo

fl<jrg 5 kg  yd m  kg ialkaOhla wuqKd we;'  lmamsh

u;ska ;ka;=j jdudj¾;j N%uKh ù ialkaOh -20.25 ms

la ;ajrKhla ,nd .;af;a kï ;ka;=fõ wd;;sh jkafka"

^1& 60 N ^2& 50  N

^3& 48.75 N ^4& 30.25 N

^5& 6.75 N

30
0

AO
50cm

60N

0.25ms-2

5kg

m kg
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nyqjrK - ̂ ms<s;=re&

1' ms<s;=r 4

moaO;shg 

 

 

1 2

1 2

F=ma

F= m +m a

F
a=

m +m



m
1 
g 

1

1 2

F=ma

m F
T=

m +m



2' ms<s;=r 3

moaO;shg 

4

4

F ma

P Ma

Pa
M

 





C
 
g 

4

4

3
    

4

F ma

P
P T M

M

P
P T

P
T

 

  

 



3' ms<s;=r 4

   B  ksi, ksid       T = 50N

 A  ,siaid fkd hdug T = F

    

\  F=50 N

F=MR

50=0.2R

50
R= =250 N

0.2

tfia ùug kï ialkaOh 25 kg úh hq;= h' ta i|yd 15 kg ;eìh hq;= h'

m
1

       m
2

  F
T           T

M
1                      

2M        M   P
       T

 A               B                       C
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4' ms<ss;=r 3

-2

V =u+at

v-u
a=

t

10-20
  = =-2 m s

5

F=ma

  =1000×2

  =2000 N

5' ms<ss;=r 2

<uhdg F ma 

   300-T =30×6

300-180=T

     120 N =T

6' ms<ss;=r 4

 

2 1

2

2 2

1

1 1

2 2

1 1

1 2 1 2 1 2

1 2 1 2

               

                

                (1)

             

                  (2)

(1) (2)

2       

         

m m

m F ma

m g T m G

m F ma

T m g m a

m g T m a

T m g m a

m m g m T m T m m g

m m g T m m

T



 

  

 

  


 



  

 

kï

g

g

1 2

1 2

2 
        

m m g

m m




7' ms<s;=r 2  ^ÿkq ;rdosfha mdGdxlh 2T ksid&

2 3

2 3

2

2

18  

      18 10 18 10     (1)

 

        9 10 9 10       (2)

18 10
(1) (2)   2

9 10

g F ma

T a

ag F ma

T a

T

T

 

 





 

    

 

    

 
 

 

g

g

230   6kg ms

T

300N

T                   T

m
1
g          m

2
g

m
1
        m

2

a a

T                   T

9 x 10-2 N
18 x 10-2 N
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-2 -2

-2

-2

-2

                18×10 -T=2T-18×10

                      36×10 =3T

                   12×10 N=T

             \             2T=2×12×10 N

                                  = 24 g

8' fomi nr iudk neúka ;ajrKhla fkdue;" tu ksid ÿkq ;rdos mdGdxlh 1 kg fõ'

9' ms<s;=r 4

fmdf<dj u.ska ñksid u; m%;sl%shdj R kï ;ka;=fõ wd;;sh P g iudk jk ksid

ñksidf.a n, iu;=,s;;djhg

P+R  = W

 R =W-P

10' ms<ss;=r 5

11' m<ss;=r 3  F=mg

1N=m×10

m=0.1 kg

12' ms<ss;=r 2

13' ms<ss;=r 4

14' ms<s;=r 2

15' ms<s;=r 4

16' ms<s;=r 3

17' ms<s;=r 4

18' ms<s;=r 3

KE 21
= mv

2

1
= ×1000×20×20=200000 J=200 KJ

2

19' ms<ss;=r 3

CIu;dj } ld¾hh $ ld,h

-2

mgh
=

t

100 Kg×10 ms ×30 m
=

60 S

=500 W

P            R

W
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20' ms<s;=r 1

21' ms<s;=r 1

22' m<s;=r 2

23' ms<s;=r 4
ñksid fl<jr isák úg ,Kqfõ wd;;sh Wmßu fõ' túg"
A jgd >Q¾K .ekSfuka

l
×200 N+l×600 N=l×T

2

100 N+600 N=T

T=700 N

tu ksid ;ka;= 2 ys ;sìh hq;= wju wdk;sh 700 N fõ'

24' ms<s;=r 4  F=R u.ska F=0.4 x 80 =32 N

25' ms<s;=r 1 060sin30 =30 N

26' ms<s;=r 5  iïm%hqla;h (6-4) N yd (6+4) N mrdih ;=< úh hq;= hs'

27 ms<s;=r 2 2 2R= 12 +5 =13 N

28' ms<s;=r 5

     

(z-x)12=x×8

    6-3x=2x

            6=5x

            x=1.2 m

29' ms<s;=r 4      tlu >Q¾Kh i|yd ÿr w¾Ohla jk úg n,h fo .=K úh hq;= h'

30' ms<s;=r 5

33' ms<s;=r 3

5kg g F=ma

50 T 5 0.25

50 T 1.25

       T 48.75 N



  

 



12N 20N 8N

     A    C             Bz-x                 x

C jgd uQKf;a

60N

A0 30o
x

0.5m

A fldaKfhka G 60

60 0.5sin 60

60 0.25

15

o

x

Nm

 

 

 

 oCIsKdj¾:

R F

W

sinF W 





T                   T

50          mg

5kg        M0.25  0.25
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                               tallh 16  -  hdka;s%l Yla;sh
nyqjrK m%Yak

1' isria j by<g m%lafIamKh lrk ,o .,a leghla 45 m Wilg by< ke. wdmiq

jefÜ'  .,a legh m%lafIam l< m%fõ.h jkqfha"

1'  15 ms-1 2' 30 ms-1 3'  45 ms-1 4'  450 ms-1 5'  900 ms-1

2 lsf,da fjdÜ meh 1 la iudk jkqfha"

1' 23.6 10 J 2'  33.6 10 J 3' 43.6 10 J

4' 63.6 10 J 5'  83.6 10 J
3 isiqfjl= úiska kj ksmehqula f,i ;ekq wiajkq fk<k hka;%hl m%Odk fldgiaj,

wjiaÓ;s >Q¾K 10 kgm2 nj;a" th 10 rads-1 fldaKsl m%fõ.hlska N%uKh l< hq;= nj;a
fidhd .kS' fuu N%uKh i|yd fhosh hq;= fudagrfha wju CIu;dj jkqfha"
1' 100 W 2'  250 W 3' 500 W
4' 750 W 5'  1000 W

4' fudagrhl ld¾hCIu;dj 80] la kï 500 W m%;sodk cjhla ,nd .ekSu fudagrh i;=
úh hq;= m%odk cjh jkqfha"
1' 525 W 2'  550 W 3' 600 W
4' 625 W 5'  650 W

rpkd m%Yak

5'

<ufhl= fmdf<dj Èf.a fmÜáhla weo f.k hdu i|yd ;srig 600 l wdk;shla iys;

;ka;=jlska 160  N n,hla fhdohs'  fmÜáh fmdf<dj Èf.a 10  m úia:dmkh i|yd l<

hq;= ld¾hh fidhkak'

6' .e,S,sfhda úiska lrk ,o mÍlaIKhl § 45 m Wi mSid l=¨k uqÿfka isg .,a leghla

w; yßk ,§'  th fmdf<dfõ .egqK m%fõ.h fidhkak'

7' fodUlrhla 2000 kg ialkaOhla ;;amr 30 l § óg¾ 8 la Wig Tijkq ,nhs'
(i) tu ld¾hfha § fodUlrh úiska lrk ,o ld¾hh fidhkak'

(ii) fodUlrfha laIu;dj fidhkak'

8' wjiaÓ;s >Q¾Kh 1'2 kgm-2 jQ úÿ,s mxldjla 16 rads-1 fldaKsl m%fõ.hlska N%uKh fõ'

úÿ,s mxldj i;= pd,l Yla;sh fidhkak'

9' <ufhl= legfmda,hla Ndú;fhka 50g .,a leghla isria j by<g úÈu i|yd

legfmda,h u; 20  N n,hla fhdohs'  túg rn¾ máj, È. 16 cm m%udKhlska jeä fõ'

(i) <uhd úiska legfmda,h u; lrk ,o ld¾hh fidhkak'

(ii) .,a legfha wdrïNl m%fõ.h fidhkak'

(iii) .,a legh k.sk Wmßu Wi fidhkak'
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10' 1000 kg l ialkaOhla iys; fudag¾ r:hla 10 km lKqj miq lrk m%fõ.h 60 ms-1 úh'

th 11 km lKqj miq lrk m%fõ.h 10 ms-1 fõ'

(i) 10 km lKqj miq lrk úg r:fha pd,l Yla;s l=ula o@

(ii) 11 km lKqj miq lrk úg r:fha pd,l Yla;s l=ula o@

(iii) tu ld,h ;=< r:fha ukaok n,h u.ska lr we;s ld¾hh fldmuK o@

(iv) r:h u; l%shd;aul ù we;s uOHkH ukaok n,h fldmuK o@

11' .%dóh ksjil úÿ,s mßfNdackh my; oelafjk mßÈ fõ'  60 W úÿ,s n,an 5 la Èklg

meh 4 la oe,afõ'  wfkl=;a úÿ,s WmlrK i|yd Èklg 0'8 kWh úÿ,s m%udKhla jeh

fõ'

a) (i) tla n,anhla mehla ;=< oe,aùfï § jeh jk úoHq;a Yla;sh cQ,aj,ska fidhkak'

(ii) ksjfia ffoksl úÿ,s mßfNdackh lsf,dafjdÜ mehj,ska fidhkak'

b) fujeks ksjdi 50 la i|yd l=vd c,úÿ,s jHdmD;shla l%shd;aul lsÍug Tng

kshuj we;'  ta i|yd Tng 20 m by< isg weo yef,k c,h m%fhdackhg .;

yels h' 80] ld¾hlaIu;djfhka l%shd lrk úoHq;a cklhla o Tng imhd we;'

(i) ksfjia 50 i|yd cklfhka Èklg ,nd Èh hq;= m%;sodk Yla;sh cQ,aj,ska

fidhkak'

(ii) cklhg Èklg m%odkh l< hq;= Yla;sh fidhkak'

(iii) ;, nurfha fm;s u; jefgk c,fha Yla;sh ydkshlska f;drj cklhg

,nd foa kï Èklg wjYH jk c, ialkaOh fidhkak'

12'

rEmfha oelafjk wj,ïnfha nÜgd 100 g ialkaOfhka hqla; h'  wj,ïnfha nÜgdf.a

my< u msysgqu jk B ys isg 80 cm by<ska jk f,i o ;ka;=j we§ mj;sk f,i o A

msysgqug f.k nÜgd ksoyfia uqod yÍ'

(i) B msysgqfï § nÜgdf.a m%fõ.h fidhkak'

(ii) B msysgqfï § ;ka;=j leã hhs'  bka miq r¿ ;sria fïih Èf.a ukaokh ù ;;amr

10 lg miq ksi, fõ'

(a) nÜgdf.a ukaokh fidhkak'

(b) nÜgd u; l%shd;aul ù we;s m%;sfrdaë n,h fidhkak'

----------------------------------------------------------------------------------------------

nyqjrK - ^ms<s;=re&

1' ms<ss;=r 2

2' ms<ss;=r 4

1 kWh 3 -1

3

3 3

6

1 10 Js 60 60

3600 10 J

=3.6 10 10

3.6 10 J

   

 

 

 

 0.8 m
A

B
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3' ms<ss;=r 3

E
R

2

2 -1 2

2 -2

1
= I

2

1
= ×10 kgm ×(10 rad s )

2

=5×100 kgm s

=500 W



4' ms<ss;=r 4

CIu;dj } m%;sodk cjh « 100]
      m%odk cjh

  m%odk cjh   } m%;sodk        « 100
      ld¾hCIu;dj
    } 500W x 100 = 625 W

80

rpkd - ^ms<s;=re&

5' w = F S cos θ
    = 160 N   10 w   cos 600

   =  800 J

6'
21

mgh =  mv
2

v  =  2gh

    =  2 10 45 

v  =  900

v  =  130 ms

7' (i) w =  F   S  =  mgh

            =  21048

    =  51.6 10  J

(ii)
5w 1.6 10

P    
t 30


 

  3=  5.33×10  w
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8'
21

   
2

w I

1
  1.2 16

2
  

8

16

  153.6 J

9' (i)
1

   Fe
2

w 

   

1
 

2
 20

10
-216 10

 1.6 J

 



(ii)
1

1.6  
2

 50
25

-3 210 v

 
2

3

1.6
  

25 10
v






 2   64v 

  
- 1v  =  8  m s

(iii)
21

mgh =  mv
2

 

2 64
    

2 20

v
h

g
 

    = 3.2 m

10' (i)
2

1 

1
E   

2
k mv

          

2

6

1
=  ×1000×60

2

=   1.8×10  J
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(ii)
2

2 

1
E   

2
k mv

          

2

4

1
=  ×1000×10

2

=   5×10  J

(iii) pd'Y' fjki 4  (180 5)10 

6  1.75 10  J 

ld¾hh 6  1.75 10  J 

(iv) F s    6  1.75 10  J 

6

3

1.75 10
F  

1000

 1.75 10  N

 1750 N




 



11) a) (i)    w Pt

         5

 60 3600

 2.16 10  J

w s 

 

(ii) ffoksl úÿ,s mßfNdackh  
60

  kw 5 h 0.8kwh
1000

   

  =  1.2 kwh+0.8 kwh

   2 kwh

b) (i) cklfha m%;sodk Yla;sh    2 kwh 50 

   
8

  100 kwh

  100 1000 36000 ws

=   3.6 10  J



  



(ii) m%odkh l< hq;= Yla;sh  
8 100

  3.6 10
80

  

   8  4.5 10  J 
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(iii) 8mgh   4.5 10 

8m 10 20   4.5 10   

   
84.5 10

m  =  
200



    6  2.25 10  kg

12& (i)  
21

mgh =  mv
2

  2gh  =  v2

2

2

-1

2 × 1 0× 0 .8 = v

v  =   16

v  =   4  m s

(ii) (a)     v  =   u + at

          0  =  4 + a x 10

          a  =   -20.4 ms

(iii) F= ma

 = 0.1kg x 0.4ms-1

 = 0.04 N
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tallh 17  -  øjiaÓ;s úoHdj

nyqjrK m%Yak

1' hï øjHhl >k;ajh iy idfmalaI >k;ajh ms<sn|j lr we;s my; oelafjk m%ldY
oS we;'

(a) >k;ajfha iïu; tallh -3kgm fõ'

(b) >k;ajh c,fha >k;ajfhka .=K l< úg idfmalaI >k;ajh ,efí'

(c) idfmalaI >k;ajhg tall ke;'

by; m%ldY w;=ßka i;H jkqfha"

1' (a) muKs 2' (b) muKs 3' (a) yd (b) muKs

4' (a) yd (c) muKs 5' ish,a, u

2' hï øjHhl 5  mßudjla i;= ialkaOh 4 kg úh'  øjHfha >k;ajh >k ógrhg

lsf,da.%Eïj,ska  -3kgm  ksjeros j oelafjk ms<s;=r l=ula o @

1' 20 2' 80 3' 800 4' 2000 5' 8000

3' ùÿrej, idfmalaI >k;ajh 2'6 fõ'  c,fha >k;ajh -31000 kgm  kï" me;a;l os.

10 cm jQ ùÿre >klhl ialkaOh úh hq;af;a l=ula o @

1' 0.26 kg 2' 2.6 kg 3' 26 kg

4' 260 kg 5' 2600 kg

4' fmd,a f;,a 1 kg l ñ, re'260 la fõ'  fmd,a f;,aj, idfmalaI >k;ajh 0'9 kï fmd,a
f;,a ,Sgrhl ksjeros ñ, my; oelafjk ms<s;=re w;=ßka l=ula o @

1' re'290 2' re'272 3' re'254

4' re'234 5' re'195

5' my; i|yka tall w;=ßka mSvkh uekSug Ndú; lrk tallhla fkd jkafka
l=ula o @

1' -2Nm 2' Pa 3' mmHg

4' Nm 5' Bar

6' jdhq f.da, tall mSvkhg wod< riosh nefrda ógrfha Wi fldmuK o @

1' 76 mm 2' 136 mm 3' 760 mm

4' 136 cm 5' 76 m

7' jdhq f.da, 1l mSvkh c, nefrda ógrhlska ukskq ,enQfõ kï nefrda óg¾ c,lf|a
Wi fldmuK fõ o @

1' 10 mm 2' 100 mm 3' 1000 mm

4' 10 m 5' 100 m

8' újD;j ;nd we;s n÷kl 12 cm Wig riosh mqrjd we;'

jdhq f.da, mSvkh 760 mmHg  kï A  ,laIHfha mSvkh

jkqfha"

1' 772 mmHg 2' 880 mmHg

3' 188 mmHg 4' 880 cmHg

5 88 mHgA

12cm
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9' 1000 kg ialkaOh iys; j;=r gexlshla Tijd ;eîug me;a;l os. 30 cm jk
iup;=ri%dldr yrialvla iys; isria fldkal%SÜ ;Ügqjla Ndú; lrhs'  j;=r gexlsh
u.ska  lKqj uqÿfKa ,laIHhla u; mSvkh l=ula o @

1' 32×10  Pa 2' 31.11×10  Pa 3' 41.11×10  Pa

4' 51.11×10  Pa 5' 61.11×10  Pa

10' újD; gexlshl  1.8 m Wig c,h mqrjd we;'  jdhq f.da,

mSvkh 51×10  Pa o" c,fha >k;ajh -31000 kgm  o fõ'

gexlsh m;=, u; we;s flfrk mSvkh fldmuK o @

1' 51.12×10  Pa 2' 51.2×10  Pa

3' 51.8×10  Pa 4' 51.018×10  Pa

5' 50.118×10  Pa

11' jdfkaj, >k;ajh -38500 kgm fõ'  yrialv j¾. M,h 21 mm jk jdfka lïì

100 g lsrd .;fyd;a tu lïìfha os. wdikak jYfhka fldmuK o @

1' 0.02 m 2' 1.2 m 3' 12 m
4' 120 m 5' 1200 m

12' rEmfha oelafjk mßos U  k<hlg c,h

oud tys jï ndyqjg >k;ajh 3900 kgm

jQ f;,a l|la 10 cm Wig tl;= lrkq

,efí'  w;=re uqyqK;l isg fldmuK
Wilg ol=Kq ndyqfõ c,h mj;S o @

1' 0.9 cm 2' 1.1 cm 3' 9 cm

4' 11 cm 5' 12 cm

13' f.dvke.s,s boslsÍfï oS fldkal%SÜ lKqj, m;=, lKqjg jvd b;d úYd, j fhdokq
,efí'  fï ksid "

(a) f.dvke.s,a, .s,d neiSu j<lajhs'

(b) lKq u.ska fmdf<dj u; fhdok n,h wvq lrhs'

(c) lKq u.ska fmdf<dj u; we;s lrk mSvkh wvq lrhs'

by; m%ldY w;=ßka i;H jkqfha"

1' (a) muKs 2' (b) muKs 3' (c) muKs

4' (a) yd (b) muKs 5' (a) yd (c) muKs

14' rEmfha oelafjkafka wiïmSvH øjhla fh¥
mSvk iïfm%aIK WmlrKhls'  jï mi
iy ol=Kq mi msiagkaj, wrhka w;r
wkqmd;h 1(4 fõ'  jï mi msiagkh u; 10
kg ialkaOhla ;nd ol=Kq mi Ndrh Tijd
;nd .kS kï ol=Kq mi Ndrfha w.h jkqfha"

1' 10 N 2' 100 N 3' 160 N

4' 1600 N 5' 3200 N
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15' fudag¾ r:hl we;s ødj ;sßx. moaO;sfha m%Odk msiagkh mdoh yd
.efgk ;sßx. mev,hg iïnkaO lr we;'  tys yrialv úIalïNh

6 cm fõ'  fuu msiagkh u; 20 N  n,hla fhdod" 320 N n,hla
frdaoj,g iïnkaO fo jk msiagkh u; ,nd osh hq;= j we;'  ta
i|yd fo jk msiagkfha úIalïNh l=ula úh hq;= o @

1' 6 cm 2' 12 cm 3' 18 cm

4' 24 cm 5' 80 cm

16' rEmfha oelafjkafka ùÿre l=Üáhla jd;fha yd
c,fha t,a,d ÿkq ;rdoshlska ,nd.;a mdGdxl
folls' th ms<sfj,ska 60 g yd 36 g úh'  ùÿre
l=Üáh u; c,fhka l%shd l< Wvql=re f;rmqu
l=ula o @

1'  240 N 2'  24 N 3'  2'4 N

4'  0'24 N 5'  0'024 N

17' jia;=jla iïmq¾Kfhka c,fha .s,S bmsf,a'  túg"

(A) Wvql=re f;rmqu jia;=fõ nrg iudk fõ'

(B) Wvql=re f;rmqu úia:dms; c, mßudfõ nrg iudk fõ'

(C) úia:dms; c, mßudj jia;=fõ mßudjg iudk fõ'

by; m%ldY w;=ßka i;H jkqfha"

1' (A) muKs 2' (A) yd (B) muKs 3' (B) yd (C) muKs

4' (A) yd (C) muKs 5' (A), (B) yd (C) hk ish,a, u
18' >kldN yeve;s ,S l=Üáhla tys mßudfjka 2$3 la msßisÿ c,h ;=< .s,s mdfõ' th fjk;a

øjhla ;=< yß wvla 1$2 la .s,S mdfõ kï tu øjfha idfmalaI >k;ajh jkqfha"
1' 1/2 2'  2/3 3. 3/2 4'  3/4 5.  4/3

19 c, gexlshl Wi 30 mfõ' tys c,h msß we;s úgl c,h fkd .,k wjia:dfõ oS tys
m;=f,a c, k<hla ;=< c,h u.ska we;s lrk mSvkh jkqfha"
1' 1X105  Pa 2'  2X105  Pa 3'  3X105  Pa
4' 3X103  Pa 5'  3X104  Pa

20'rEmfha oelafjk mßos úIalïNh 10'0 cm jq ;sria c, k<hl
úIalïNh 2'0 cm jq k<hla jk mßos l=vd lr we;' fuu k<hg
c,h we;=`: ùfï fõ.h V

1 
yd  msg ùfï fõ.h V

2
 kï"

2

1

V

V wkqmd;h jkqfha"

1'
1

5
2' 

5

1
3'  

25

1
4'  

1

25
  5'  

1

2.5
21' úÿre n÷kla lg by<g isák mßos c,fha mdfõ' th ;=<g c,h fiñka j;a lrk úg

n÷k .s,Sug wdikak wjia:dj my; l=uk rEmh u.ska ksrEmKh fõ o@
1' 2' 3'

4' 5'

60g
36g
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22'my; i|yka foaj,ska l=ula nzkQ,s uq,O¾uh u.ska meyeos,s l< yels o@
1' .=jka hdkd ;gq u; we;s jk tijqï n,h'
2' o`. lefjk ls%lÜ fnda,hl m:h jl% ùu
3' úisß fmdïmhl ls%hdldÍ;ajh
4' jdhqq msg jk ne¨khla by<g úis ùu
5' jdhq Wÿkl bkaOk jd;h iu`. msg ùu

23' ;r, ;=< mSvk iïfma%IKh ms<sn| meial,a uQ,O¾uh fhfok wjia:djla jkafka"
1' jdykj, ødj ;sßx. moaO;s
2' jdyk fiajd uOHia:dkj, jdyk tiùfï ødj mSvk moaO;s'
3' Wia msysgqul isg my<g ;r,hla .e,su'
4' oka; idhksl frda.shd f.aa wdikh yeisrùu'
5' g%elag¾ fÜ,rla tiùu i|yd we;s øj tijqï moaO;sh'

24'  A, B, C hkq iudk m;=,la iy tl u Wilg c,h /|úh yels c, gexls 03 ls' fuu
tla tla gexlsfha m;=f,a § c,h u.ska we;s lrk mSvkh ms<sfj<ska P

A
,P

B
,P

C
 jk w;r

tla tla gexlsfha nr W
A
,W

B
,W

C
 kï tajd w;r iïnkaO;dj ksjeros j oelafjkafka"

1' P
A
=P

B
=P

C 
yd W

B
=W

A
=W

C 
 fõ'

2' P
A
>P

B
>P

C 
yd W

B
<W

A
<W

C 
 fõ'

3' P
A
<P

B
<P

C 
yd W

A
>W

B
>W

C 
 fõ'

4' P
A
=P

B
=P

C 
yd W

B
>W

A
>W

C 
 fõ'

5' P
A
=P

B
=P

C 
yd W

A
<W

B
<W

C 
 fõ'

25'cSj jdhq cklhl jdhq mSvkh ueksu
i|yd U k<hl /|jQ c, l|la Ndú;
lrhs' gexlsh ;=< csj jdhqj msß we;s úg
oS U k<h ;=< c, l|ka w;r 10 cm  Wi
c, l|la mj;S kï jdhq f.da, mSvkhg
wu;r j gexlsh ;=< we;s mSvkh jkqfha"


c,h
 =1000 kgm-3

1' 800 Pa 2' 900 Pa
3' 1000 Pa 4' 1200 Pa
5' 1X105 Pa

26'rEmfha olajd we;s mßÈ isria j wgjd we;s riÈh nefrda ógrhl  riÈh
uÜgu w;r isria Wi 76 cm fõ' k<h fifuka we< lrk úg riÈh
uÜgï w;r isria Wi"
1' jeä fõ' 2' wvq fõ'
3' fjkia fkdfõ' 4' jeä ù kej; wvq fõ'
5' wvq ù kej; jeä fõ'

27' .,a leghla ksjqgka ;rdoshl t,a,d we;s úg ;rdosfha mdGdxlh 40 N úh' .,a legh
iïmq¾Kfhka c,fha .sf,k fia mj;sk úg mdGdxlh 24 N úh' .,a legh u; ls%hd
lrk Wvqlre f;rmqu jkqfha"
1' 64 N 2' 32 N 3' 16 N
4' 12 N 5' 8 N

28' wdlsñäia kshuh ms<sn| lr we;s m%ldY my; oelafõ'
a. jia;=fõ nr yeu úg u Wvql=re f;rmqug iudk h'
b. Wvql=re f;rmqu úia:dms; ;r, mßudfõ nrg iudk h'
c. fuh j,x.= jkafka jia;=j iïmQ¾Kfhka u ;r,hl .s,S mj;sk úg muKs'

1' a muKs 2' b muKs 3' c muKs
4' a yd b muKs 5' a yd c  muKs

10 cm

c,h
Ôj

jdhqj

Ôj jdhq
gexlh

Ôrlh

A    B  C

76cm
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29'úYd, u uqyqÿ hd;%jla jk kej ;kd we;af;a m%Odk jYfhka jdfka f,dayh Ndú;
lsÍfuks' kejlg úYd, nrla mgjd f.k c,fha md úh yels h' fuh isÿ jkafka"
1' jdfkaj, >k;ajh c,fha >k;ajhg jvd wvqq ksihs'
2' kefõ nrg jvd úYd, Wvql=re f;rmqula yeu úg u ls%hd lrk ksihs'
3' jdfkaj, >k;ajh c,hg jvd jeä jqj;a kej ;kd we;s wdldrh wkqj uOHkH

>k;ajh c,fha >k;ajhg jvd wvq jk ksihs'
4' kefõ tkacsu u.ska Wvql=re n,hla fhdok ksihs'
5' iq<`. u.ska kej u; hál=re n,hla we;s lrk ksihs'

30'  YsIHfhl= úYd, c, n÷kla ;=< mekai,la isria j w; yeßh úg th ;sria ù c,h u;
md úh' mekaif,a my< fl<jr ueá .=,shla w,jd isria j ;enQ úg isria j bmsf,kakg
úh' fufia jkafka"
1' ueá .=,sh /| jQ úg nr jeä jk ksihs'
2' ueá .=,sh /| ùu ksid .=re;aj flakaøh W;am,djl;d flakaøhg jvd my<g hk

ksihs'
3' ueá .=,sh /| ùfuka W;ama,djl;d flakaøh my<g .; yels ksihs'
4' ueá .=,sh ksid Wvql=re f;rmqï n,h wvq jk ksihs'
5' ueáj, we;s iqúfYAIs .=Khla ksihs'

31'  rEmfha oelafjkafka øj udkhls' fï ms<sn| j lr we;s m%ldY my;
oelafõ'

a. ysi fldgig nrla fhosu ksid isria j bmsf,a'
b. n,anh fldgi m<,a j we;s ksi jeä Wvql=re f;rmqula ,nd foa'
c. l| fldgfia mßudKh iudk mr;rj,ska hqla; fõ'

by; m%ldY w;ßka i;H jkqfha"
1' a muKs 2' b muKs
3' a yd b muKs 4' a yd c muKs
5' a, b, c hk ish,a, u

32' by; 32 .eg¨fõ rEm igyfka i,l=Kq lr we;s mßos øjudkh
c,fha" idkaø ̈ Kq ødjKhl iy fmd,a f;,aj, ;nd we;s úg ,nd.;a
mdGdxl øjudkfha A,B  yd C  f,i igyka lr we;' A, B yd C
mdGdxl j,g wod, jk ødjK ms<sfj<ska wvx.= jk jrKh l=ulao@
1' c,h" idkaø ¨Kq ødjKh" fmd,af;,a
2' fmd,a f;,a" c,h" idkaø ¨Kq
3' fmd,a f;,a" idkaø ¨Kq ødjKh" c,h
4' idkaø ¨Kq ødjKh" c,h" fmd,a f;,a
5' c,h" fmd,a f;,a" idkaø ¨Kq ødjKh

33' ;r, m%jdy ms<sn|j os we;s my; i|yka m%ldY i,ld n,kak'
a. wkdl+, m%jdyhl hï ,laIHhla miq lrk ;r, wxY=jl m%fõ.h ld,h iu`.

fjkia fkdfõ'
b. wdl+, m%jdy hkq le<ô,s iys; m%jdy fõ'
c. ;r, m%jdyhl m%fõ.h wvq u w.fha isg l%ufhka jeä lrk úg m%jdyh wdl=,

;;a;ajfha isg wkdl=, ;;a;ajh g m;a fõ'
by; m%ldY w;=ßka i;H jkqfha"
1' a muKs 2' b muKs 3' a yd b muKs
4' a yd c muKs 5' a, b, c hk ish,a, u

34'  wkdl=, m%jdyhla ika;;sl f,i isÿ jk úg"
a. m%jdy nghl hï yrialvla yryd ;;amrhl oS msg jk ;r, mßudj ld,h iu`.

fjkia fkdfõ'
b. m%jdy ngh mgq ia:dk j,oS m%jdy m%fõ.h jeä fõ'
c. wkdl+, f¾Ld fÊokh fkdfõ'

ysi fldgi

mßudkh
iys; l|
fldgi

 

n,anh
fldgi

A

B

C



207

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

by; m%ldY w;ßka"
1' a muKla i;H fõ' 2' a yd b muKla i;H fõ'
3' b yd c muKla i;H fõ' 4' a yd c muKla i;H fõ'
5' a, b, c hk ish,a, u i;H fõ'

35'  my; oelafjk m%ldY w;=ßka wi;H m%ldYh f;darkak'
1' wiïmSvH ;r,hla m%jdyh jk úg ;r,fha >k;ajh iEu ;ekl u fkd fjkia j

mj;S'
2' n¾kQ,s uQ,O¾uhg wkqj yeisfrkafka ÿi%dú n, ie,lsh hq;= ;rï úYd, jQ øj fõ'
3' n¾kQ,s uQ,O¾ufhka lshfjkafka Yla;s ixia;sÓhla ms<sn|j hs'
4' wkjr; m%jdyhl tl u ;sria uÜgfï ,laIH 02la ie,l+ úg m%fõ.h jeä jk úg

mSvkh wvq fõ'
5' úisß fmdïmh n¾kQ,s uQ,O¾ufha fhoSuls'

36'  rEmfha oelafjk k<h ;=<ska  A  isg B  foig wkjr;
f,i c,h .,hs' A ys yrialv úIalïNh 2.8 cm jk w;r
B ys yrialv úIalïNh 0.7 cm fõ' A fl<jr o c,h .,k
fõ.h 0.2 ms-1fõ' B fl<jf¾ oS c,h .,k fõ.h l=ula o@
1' 0.8 ms-1 2' 8 ms-1

3' 3.2 ms-1 4' 32 ms-1 5' 320 ms-1

 rEmfha oelafjkafka   A
1
  yrialv yryd 0.4 ms-1

m%fõ.fhka we;=`: jk wkdl=, m%jyhla  A
2

yrialäka  V m%fõ.fhka msg jk wdldrhhs' 38"
39  m%YAkj,g ms<s;=re oSug fuu f;dr;=re Ndú;
lrkak'

37'  A1:A2=4:1kï V w.h l=ula o@
1' 0.016 ms-1 2' 0.16 ms-1 3' 1.6 ms-1

4' 4 ms-1 5' 16 ms-1

38' isria k< foflys øj uÜgï w;r fjki h ys w.h l=ula o@
1' 12 m 2' 3 m 3' 1.2 m
4' 0.12 m 5' 0.003 m

A
B

A
1

A
2

V0.4 ms-1

h
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jHQy.; rpkd m%Yak

1' úIu yevfhka hq;a f,day l=Üáhla" ksõgka ÿkq ;rdoshla" kQ,la" c, ìlrhla" úia;dmk
n÷kla iy ñkqï irdjla Tng imhd we;'
i. f,day l=Üáh ;rdosfhka t,a,d jd;fhaos th lsrE úg mdGdxlh 0.72 N  úh' f,day

l=Üáfha ialkaOh fldmuK o@
...................................................................................................................................
...................................................................................................................................

ii. f,day l=Üáfha mßudj fiúug we;s myiqu l%uh ,shd olajkak'
...................................................................................................................................
...................................................................................................................................

iii. i.yd ii.ys ,nd .;a w.hka u.ska f,dayfha >k;ajh fiùug wjYH iólrKhla ,shd
ixfla; y÷kajkak'
...................................................................................................................................
...................................................................................................................................

iv. ii.fldgfia Tn fidhd .;a f,day mßudj 15 cm3 kï f,dayfha >k;ajh fidhkak'
...................................................................................................................................
...................................................................................................................................

v. ÿkq ;rdosfha t,a,d we;s f,day l=Üáh iïmq¾Kfhka c,fha .sf,k f,i c,h ;=<g
my;a l< úg ÿkq ;rdos mdGdxlh 0.57 N úh'
i. f,day l=Üáh u; Wvql=re f;rmqu l=ula o@

.............................................................................................................................
ii. f,day l=Üáfha idfmalaI >k;ajh .Kkh lrkak'

.............................................................................................................................
iii. c,fha >k;ajh 1000 kgm-3 kï f,day l=Üáfha >k;ajh l=ula o@

2' i. mSvkh hkak w¾: olajkak'
...................................................................................................................................

ii. os. 50 cm o m<, 40 cm o jk RcqfldaKdi% wdOdrl mDIAGhla u; mDIAGhg ,ïnl j
40 N n,hla ls%hd lrhs'  mDIAGh u; we;s lrk mSvkh .Kkh lrkak'
...................................................................................................................................
...................................................................................................................................

iii. idudkHfhka f.dhï lemSug Ndú; lrk hka;%hl gh¾ iys; frdao fhdod we;'
kuq;a uv iys; l=Uqrej,  f.dhï lemSsug tjeks hka;%"  gh¾ .Kk jeä lr fyda
fÉka fhdod ilid we;' fuhg fya;=j l=ula o@
...................................................................................................................................
...................................................................................................................................

iv. mSvkh ms<sn| mÍlaId lrk YsIHfhla Wi fmd,s;ska n÷klg c,h mqrjd úúO
Wij,ska isÿre úo c,fha fõ.h mÍlaId l< úg my; oelafjk 1' rEmfha mßos
rgdjka ,enqKs' kuq;a 2 rEmfha mßos wegjqul Ndck fofla Wi fjkia jqjo c,h
tl u ÿrla úia;dmkh úh' fuhg fya;=j meyeos,s lrkak'
...................................................................................................................................
...................................................................................................................................

1 rEmh
x 2 rEmh x

c,h
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v. meial,af.a mSvk iïfm%aIK uq,O¾uh ,shd olajkak'
...................................................................................................................................
...................................................................................................................................

vi. meial,a uQ,O¾ufha fhosï 03la ,shkak'
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................

3' øjhla ;=< fldgila .s,S bmsf,k øj udkhlaa fuys oelafõ' øjj,
>k;aj uekSsu i|yd fuh Ndú; lrhs'
i. øj udkh øjhl bmsf,kafka wehs@

......................................................................................................
ii. øj udkh øjhl isria j md ùu i|yd fhdod we;s Wml%uh l=ula o@

......................................................................................................
iii. øj udkfha n,anh jeä úIalïNhlska ;kd we;af;a wehs@

......................................................................................................

......................................................................................................
iv. øj udkfha ialkaOh m o n,anh yd ysfiys mßudj V o" l| fldgfia

.s,S we;s Wi h o" l| fldgfia yrialv j¾. M,h A o" kï øjfha
>k;ajhi|yd m%ldYkhla ^by; rEm weiqfrka& ,nd .kak'
......................................................................................................

v. øj udkfha l| fldgfia mßudkh taldldr o@
...................................................................................................................................

vi. by; øj udkfhka 800 kgm-3  isg 1200 kgm-3 olajd >k;aj mrdihla ueksh yelsh' A
yd B f,i olajd we;af;a tu w.hka folhs' A yd B ys w.hka ksjeros j i|yka
lrkak'
A .............................           B.............................

vii. øj udkhla øjhla ;=< u`ola we< lr ;enQ wjia:djla rEmfha oelafõ'

th u; ls%hd lrk n, ,l=Kq lr kej; isria ùug fya;=j i|yka
lrkak'
......................................................................................................

4' i. wkdl+, ;r, m%jdyhla hkq l=ula o@
...................................................................................................................................
...................................................................................................................................

ii. wkdl+, ;r, m%jdyhla ika;;sl jk wjia:dj i|yd jk ika;;H;d iólrKh
,shd tys ixfla; y÷kajkak'
...................................................................................................................................
...................................................................................................................................

iii. rEmfha oelafjkafka c, m%jdyk moaO;shl A yd B

yrialv fjkia ia:dk folls' A ys yrialv

úIalïNh 21 cm jk w;r B ys úIalïNh 7 cm fõ'

A k<fha c,h .,k fõ.h 0.8 ms-1 kï B k<fha

c,h .,k fõ.h fidhkak'

...................................................................................................................................

...................................................................................................................................

 

A

B h

A
B



210

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

iv. fuf,i  B k<h  mgq k<hla úu ksid B  k<h u; øj mSvkh jeä w.hla .kSso@
fya;= olajkak'
...................................................................................................................................
...................................................................................................................................

v. ksjil Ndú;hg c,h iemfhk j;=r gexlsfha isg my<g
c,h f.k tk k<h rEmfha oelafjk mßos l%ufhka mgq lr
we;' ñka w;a jk jdishla i|yka lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. nzkQ,s uQ,O¾uh wkqj isÿ jk isÿ ùï 02la ,shkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5' i. n¾kQ,s uq,O¾uh ,shd olajkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. Bg wod< iólrKh ,shd tys mo y÷kajkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. nzkQ,s uQ,O¾uh Yla;s ixia:s;sh ms<sn| j jk uQ,O¾uhla f,i o ye|ska fõ' tfia
y÷kajkafka wehs@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv.

rEmfha oelafjk mßos ;sria k< mosO;sfha uy; k<fha isg isyska k<h foig
wkjr; f,i c,h .,hs'
a. A yd B isria k<j, c, uÜgï ,l=Kq lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b. A yd B c, uÜgï w;r fjki i|yd m%ldYhla A

1
,A

2
,   yd VVweiqfrka ,nd

.kak' ̂ A
1
,A

2 
yrialv j¾. M, jk w;r   hkq c,fha >k;ajh o V hkq k<fha

we;=`: jk m%fõ.h o fõ'&
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. n¾kQ,s uQ,O¾ufha fhoSï 03la i|yka lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

gexlsh

mgq k,h

uy; k,h

A
1

A
2

V
c,h

A      B
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rpkd m%Yak

1' f.j;af;a me< ;jdka i|yd j;=r biSug
ilia l< WmlrKhla  rEm igyfkka
oelafõ' fuys wNHka;r úIalïNh 1.9 cm
jk rn¾ k<hlska iy  tys fl<jrg
iïnkaO l< j;=r u,lska iukaú; fõ'
isÿrl úIalïNh 0.13 cm jk isÿre 24lska
j;=r u, iukaú; fõ' k<h ;=<ska c,h
.,d hk fõ.h 0.91 ms-1 fõ'
i. rn¾ k<h ;=<ska c,h .,d f.k hk fõ.h V

1
 iy j;=r uf,ys tla isÿrla yryd

c,h bj;a jk fõ.h V
2
 o rn¾ k<fha iy tla isÿrl yrialv j¾. M,h ms<sfj<ska

A yd a kï j;=r uf,ys isÿr N ixLHdjla we;s úg V
2
 i|yd m%ldYkhla by; ixfla;

weiqfrka ,shkak'
ii. by; o;a; weiqßka j;=r uf,ys tla isÿrlska c,h úosk fõ.h fldmuK o@
iii. rn¾ k<fha tla fl<jrla fmdf<dj uÜgfï we;s w;r j;=r u, iys; fl<jr

fmdf<dj uÜgfï isg 5 m Wilska ;nd j;=r biskafka kï iy fmdf<j uÜgfuys
we;s fl<jfrys mSvkh 2X105  Nm-2 kï j;=r uf,ys isÿre wi, mSvkh fldmuK o@
^c,fha >k;ajh 1000 Kgm-3&

2' me;a;l os. 2 cm jq f,day >klhl ialkaOh 79 g úh' f,day >klfha uOHkH >k;ajh
fidhkak'

3' >k;ajh  2400 kgm-3 jq ueá 2.4 kg f.k >klhla f,i ilia lf<a kï >klfha
me;a;l os. fidhkak'

4' idfmalaI >k;ajh 4'8la jQ f,dayhlska idok ,o wrh 7 cm jQo Wi 10 cm jQ o >k
is,skavrhl ialkaOh fldmuK o@

5' >k;ajh 900 kgm-3 jq øjhl 70 cm Wi øj l|la u.ska we;s lrk mSvkh fidhkak'
6'

rEmfha oelafjk újD; n÷fka 40 cm Wig >k;ajh 800 kgm-3 jq øjhla we;' jdhq
f.da,Sh mSvkh 1X105 pa kï A ,laIHfha msvkh fidhkak'

7' rEmfha oelafjkafka U yeve;s nghl ol=Kq ndyqfõ c,ho
jï ndyqfõ fmd,a f;,a o iys; j øj l|ka folla iu;=,s; j
mj;sk wdldrhhs'

i. f;,aj, >k;ajh 850 kgm-3 o f;,a lf|a Wi 20 cm o
jdhq f.da,Sh mSvkh 1X105 pa kï w;=re uqyqKf;a mSvkh
fidhkak'

ii. w;=re uqyqKf;a isg fldmuK Wilg ol=Kq ndyqfõ
c,h mj;S o@ ^c,fha >k;ajh - 1000 kgm-3&

iii. ol=Kq ndyqjg ;j;a c,h tla lf<a kï w;=re uqyqKf;a
         isg f;,a lf|a iy c, lf|a kj Wi fldmuK o@

5 m

c,h

f;,a

40 cm

A
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8' rEmfha oelafjk A yd B msiagkj, úIalïNh ms<sfj<ska 7 cm yd 21 cm fõ' A msIAgkh
u;  20 N n,hla fhÿ úg B msiagkh u.ska fld;rï n,hla ls%hd;aul l< yels o@

9' neflda hka;%hl m%Odk msiagkfha yrialv j¾.M,h 70 cm2 jk w;r ta u; 4000 N
Wmßu n,hla we;s l< yels h' 14000 N n,hla ,nd osh yels jk fia thg msIagkhla
fhosh hq;= kï msIagkfha yrialv j¾. M,h fldmuk úh hq;= o@

10' .,a leghla jd;fha t,a,d ÿkq ;rosfha lsrE úg mdGdxlh 80 g úh' fuh .eUqre c,
Ndckhl c,hg l%ufhka my;a lrñka ,nd .;a mdGdxl ms<sfj<ska 76"72"68"64"60"58"58"58
fõ'

i. .,a legh u; Wvql=re f;rmqu fldmuK o@
ii. .,a legfha uOHkH >k;ajh flmuK o@

11' ùÿre uQähla jd;fha t,a,d ÿkq ;rosfha lsrE úg mdGdxlh 60 g úh' th c,fha
iïmQ¾Kfhka .s,ajd lsrE úg mdGdxlh 36 g úh' fjk;a øjhl iïmQ¾Kfhka .s,ajd
lsrE úg mdGdxlh 42 g úh' øjfha >k;ajh fidhkak'

12'

me;a;l os. 10 cm jq ,S >klhla c,hg oeuQ úg tys yß wvla c,fha .s,S bmsf,a' ,S
>klh u; f,day lene,a,la ;enQ úg ,s l=Üáh iïmQ¾Kfhka .s,S bmsf,a' c,fha
>k;ajh 1000 kgm-3kï f,day lene,af,a ialkaOh fidhkak'

13' isßkachl msiagkfha úIalïNh 2 cm fõ' tka;;a lgqfõ újrfha úIalïNh 0.5 mm fõ'
isßkachg c,h mqrjd 0.2 ms-1 fõ.fhka msiAgkh ;,a¨ l<fyd;a tkak;a lgqfjka
c,h msg jk fõ.h fidhkak'

14' c, n÷klg isria j .s,ajd we;s isyska k<hla 6 cm Wila c, uÜgfuka by< mj;S' B
;sria k<fhka jd;h msöu u.ska A k<fhka c,h by<g .; hq;=j we;' A k<fha by<
fl<jrg c,h meñKsug kï fldmuK fõ.fhka jd;h msôh hq;= o@ ̂ jd;fha >k;ajh
2 kgm-3  fõ'&

15' c, m%jdy moaO;shl yrialv fjkia k<j, c,h .,k fõ. ieieosu i|yd  my;
rEmfha oelafjk wegjqu ilia lr we;' uy; k<fha úIalïNh 12 cm o l=vd k<fha
úIalïNh 8 cm o fõ' ika;;sl f,i k<fha c,h .,k úg"

i. k<j, c,h .,k fõ.j, wkqmd; fidhkak'
ii. A fl<jr c,h .,k fõ.h 0.4 ms-1 kï B k,fha c,h .,k fõ.h fidhkak'
iii. isria k< foflys c, uÜgï w;r Wfiys fjki fidhkak'

16' .=jka hdkhl ;gqj, yevh ksid Wvql=re n,hla we;s jk wdldrh n¾kQ,s uQ,O¾uhg
wkqj úia;r lrkak' .=jka hdkhl ;gq foflys j¾. M,h 160 m2 fõ' ;gqjl by< iy
my< mDIag miq lrk iq<f`.a fõ.h ms<sfj<ska 160 ms-1 iy 100 ms-1 o iq<f`.a >k;ajh
1.2 kgm-3 o kï hdkh .=jfka /|Sug u.Ska iys; hdkhg ;sìh yels Wmßu nr fidhkak'

A    B
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17'  n¾kq,s uQ,O¾uh m%ldY lrkak'
     rEmfha oelafjkafka yrialv fjkia k< iys; c,

k< moaO;shls'
1' tys uy; k<fha wrh 3'5 cm jk w;r wfkfla

wrh 2.6 cm fõ' c, m%jdyh wkdl+, f,i i,ld"
uy; k<fha c,h .,k fõ.h 0'4 cms-1 kï
isyska k<fha c,h .,k fõ.h fidhkak'

2' c,fha >K;ajh 1000 kgm-3 kï h
1
 iy h

2
  w;r fjki fidhkak'

18' rEmfha oelafjkafka lDñ kdYl biskhla f,i fhdod.; yels
WmlrKhls' tys we;s ;sria k<fhka jd;h msöu ksid n÷fka we;s
øjh úisß hhs' øjfha >k;ajh 800 kgm-3 kï o jd;fha >k;ajh 2
kgm-3 kïo" n÷k ;=< mSvkh jdhq f.da,Sh mSvkhg iudk hhs i,ld
øjh úisÍug kï ;sria k<fhka  jd;h msôh hq;= fõ.h fidhkak'

    (n÷k ;=< c, uÜgfï isg ;sria k<hg Wi 5 cm fõ&
19' wêfõ.S ÿïßh ud¾.hla wi, ud¾.h foig yeÍ u.shl= isg f.k

isá' ud¾.h osf.a 180 kmh-1 fõ.fhka ÿïßhla meñK u.shd miq lr hhss' jd;fha
>k;ajh 2 kgm-3 kï o u.shdf.a msg mDIaGfhys j¾. M,h 0.3 m2 o kï u.shdf.a msg
u;ska we;s flfrk n,h fidhkak
th l%shd lrkafka l=uk osYdjg o@ fï ksid Tyqg úh yels ydksh l=ulao@

20' u.Ska f.k hk .=jka hdkhl ;gqj, j¾.M,h 50 m2 jk w;r hdkh mshdir lrk
úg ;gqj, by< mDIaGh miq lrk iq<f.a fõ.h 140 ms-I o my< mDIaGh miq lrk
iq<f.a fõ.h 80 ms-I o fõ' jd;fha >k;ajh 2 kgm-3 kï u.Ska iys; hdkhg ;sìh
yels Wmßu nr fldmuK o@

nyqjrK -  ^ms<s;=re&

1' ms<s;=r 4

2' ms<s;=r   3 -3 3

-3 3

-3 3

-3

1l =10  m

5l =5×10  m

m 4log
 α = =

v 5×10  m

     =800 kgm

3' ms<s;=r 2
-3 -3

3 3 3 3 -3 3

3 3 -3

  d =2.6×1000 kgm =2600 kgm

   v =10  cm =10 ×10-6 m =10  m

m
   d =

v

 vd =m

10-  m ×2600 kgm =m

m=2.6kg
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4' ms<s;=r 4 31 m  ys ialkaOh =900 kg

1 ys ialkaOh
900 kg

= =0.9 kg
1000

1  ys ñ, 260 0.9

.234 /

 

 re

5' ms<s;=r 4  N m hkq >Q¾Kh uksk tallhls'  jeros ms<s;=r jkafka th muKs'

6' ms<s;=r 3 -2               105 Nm

               760 mmHg

  1 atm 760 mmHg





 

7' ms<s;=r 4

5

5

P               =hρg

        1×10 =h×1000×10

1×10
       =h

1=4

              10 m=h

8' ms<s;=r 2  
AP =760 mmHg+120 mmHg

   =880 mmHg

9' ms<ss;=r 4 4

2 -4 2

4

-4

6
5

F=mg=10  N

A=30×30 cm =900×10  m

F 10
P= =

A 900×10

10
           =     =1.11×10  Pa

9

10' ms<s;=r 5
0

5 4

5
0

P=P +hpg

   =1×10 +1.8×10

   =1.18×10  P
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11' ms<s;=r 3 lïìfha os.   kï mßudj A 

6

0.1
   

1 10 8500

1000
               

85

               12 m

m
d

v

m
d

A

m

Ad 





 
 









12' ms<s;=r 3 iu uÜgfï mSvk iudkhs'

0 1 1 0 2 2

1 1 2 2

2

2

P +h p g=P +h p g

         h p =h p

   10×900=h ×1000

         9 cm=h

13' ms<s;=r 5

m;=, m<,a lsÍfuka yrialv jeä ù mSvkh wvq fõ'  nr ksh; w.hls'

14' ms<s;=r 4
1 2

1 2

2
22 2

100 N
1600 N

1 4

F F

A A

F
F



  

15' ms<ss;=r 4

2 2

1 2

1 2

2

6
2 2

2 2

2 32

36 16

24 cm

d

A A

F F

d

d

   
   
     

 



16' ms<s;=r 3 3

2

60 10 10 36 10 10

   29 10     0.24 N

U  



     

  

17' ms<s;=r 5 ish¨ u m%ldY i;H fõ'

18' ms<s;=r 5

19' ms<s;=r 3

20' ms<s;=r 3
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21' ms<s;=r 1

22' ms<ss;=r 4

23' ms<ss;=r 3

24' ms<s;=r 4

25' ms<s;=r 3

26' ms<s;=r 3

27' ms<s;=r 3

28' ms<ss;=r 2

29' ms<ss;=r 3

30' ms<s;=r 2

31' ms<s;=r 3

32' ms<s;=r 2

33' ms<s;=r 3

34' ms<s;=r 5

35' ms<s;=r 2

36' ms<s;=r 3

37' ms<ss;=r 3

38' ms<s;=r 4

jHqy.; rpkd

1' i&' nr 0.72N

ialkaOh 0.72 N
=  kg

10

=0.072 kg

=72 g

ii&' úia;dmk n÷k c,fhka mqrjd f,day l=Üáh c,fha iïmQ¾Kfhka .s¨Kq miq j
úia;dmkh jQ c, mßudj ñkqï irdfjka uekSu'

iii&
m

d
v



     ialkaOh
f,dayfha >k;ajh 

      mßudj
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6 3

3

6

3 3

0.072

15 10

72 10

15 10

4.8 10

m
d

v

kg
d

X m

X
d

X

d X kgm

















v&' i. Wvl=re f;rmqu    72 57

15

U N

U N

 



    jia;=fõ nr
    ii. ifmalaI >k;ajh 

           Wvql=re f;rmqu

72
4.8

15

N

N


   iii. >k;ajh

3

4.8 1000

4800

X

kgm




2' i&' mSvkh hkq tall mDIAG j¾.M,hlg ,ïNlj ls%hd;aul jk n,hhs'
ii&'

2 4 2

2

50 40 2000 10

0.2

40

40
200

0.2

A X Xcm X m

A m

F N

F
P N

A

 





  

iii&" fmdf<dfõ .efgk j¾.M,h jeä lr .ekSfuka mSvkh wvq lr f.k we;' túg
ufvys tÍ hdu j<lS'

iv&' jïmi n÷fka jeä Wilg c,h we;' tu.ska mSvkhla we;s fjhs' tu mSvkh ol=Kq
mi n÷kg iïfm%aIKh lrk neúka ol=Kq miq n÷fka Wi wvq jqjo øjH jeä
m%fõ.hlska c,h bj;g .uka lrhs'

v&' ixjD; Ndckhl we;s wiïmSvH iucd;Sh ;r,hl mDIAGh u.ska hï ,laIhlos we;s
lrkq ,nk mSvkh ;r,fha iEu ;ekluo mDIAGh u;o iudldr j me;sf¾'

vi&' i. ødj mSvkh
ii. ødj ;sßx. moaO;s
iii. neflda hka;%j,
iv. ødj celal=j
v. oka; idhk i|yd fhdod .kakd wiqk

iv&'
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3'
i&' tys nr Wvql=re  f;rmqug iudk jk ksid
ii&' ysig Bhï Ndrhla fhdod .=re;aj flakaøh W;ama,djl;d flakaøhg jvd my<g f.k

ta fuka
iii&" túg úia;dms; øj mßudj jeä lr jeä Wvql=re f;rmqula ,nd .; yels ksid
iv&' nr    =     Wvql=re f;rmqu

         

 mg V Ah g

m

A Ah





 




v&' ke;
vi&' A=800kgm-3

B=1200kgm-3

vii&' U by<skao mg my<skao ls%hd lrk ksid judj¾; >Q¾Kfhka øjukh isriajk úg
n, fol tlu ls%hd f¾Ldjg meñfKa'

4'
i&' ;r, m%jdyhl hï ,laIhla miq lrk ;r, wxY=jl m%fõ.h ld,hla iu`. fjkia

fkdfõ kï tjeks m%jy wkdl+, m%jdy kï fõ'

ii&' 1 1 2 2AV A V

1 2A A  - yrialv j¾.M,

1 2VV   - m%fõ

iii&"

  2

2 2

1 2
1 2

2 2
1 1 2 2

2 2

2

2

1

2 2

21 0.8 7

21
0.8

7

7.2

d d
V V

d V d V

X V

V X

ms

 



   
   

   





 
  
 



iv&' ke;' k,h mgq jk úg m%jy m%fõ.h jeä jk ksid n¾kQ,s iólrKhg wkqj
msvkh wvq fõ'

v&' my<g hk úg c,fha fõ.h jeä lsÍug'



219

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

vi. 1 ÿïßh fõosldjl isák u.shl=g wêfõ.S ÿïßhla .uka lsßu ksid bosßmig wix;=,s;
n,hla yg.ekSu'

2 wvjka lr we;s fodrla iq<`. ksid ;oska jeiS hdu'
3' iQ<s iq<`.la ksid jid we;s ksfjiaj, jy,h .e,ù hdu'
4' iq<x iys; oskj, l=v by<df.k hdu wmyiq ùu'

5' i' ÿi%dù fkdie,lsh .sh yels ;rï jQ wiïmSvH;d ;r,hl wkjr; ;;a;ajfha mj;sk
wkdl+, m%jdyhl tlu wkdl+, f¾Ldj u; ´kEu ,laIhl msvkfha;a" tall
mßudjl úNj Yla;sfha;a" tall mrsudjl pd,l Yla;sfha;a tl;=j ksh;hla fõ'

ii.
21

2
P pgh pv k  

P -mSvkh

pgh  - tall mßudjl úNj Yla;sh

21

2
pv - tall mßudjl pd,l Yla;sh

k - ksh;h

iii. mSvk fjki u.ska tall mßudjlg lrkq ,nk ld¾hh mSvkh u.ska olajd we;' th

mSvk Yla;sh f,i o we;eïúg ye|skafõ' lrk ,o ld¾hh Yla;sh tl;=jg iudk

nj bka lshfõ'

iv. a)

b) x yd y g nZkq,s ;j o 1 1 2 2AV A V  ksid

    

 

   

2 2
1 1 2 2

2 2
1 2 1 2

2 2
1 2 1 2

2 2
1 2

1 2

1 1
   

2 2

1
        

2

1

2

         
2

P pv P pv

P P p v v

h h Pg P v v

v v
h h

g

  

  

  


 

v. 1 - úisß fmdïmh
2 - .=jka hdkd ;gq u.ska hdkh tiùu
3 - mkaÿjla jl% ud¾.h heùu
4 - nkaika odylh
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rpkd ms<s;=re

1' i.' A
1
V

1
 = A

2
V

2

AV
1
 = aV

2 
x N

1
2

AV
V  = 

aN

ii'

 
 

2

-1
2 2

1.9π ×0.91 3.282V  =  =  = 0.08 ms
40.561.3π ×24

2

iii' nzkq,s fh§fuka

2 2
1 1 1 2 2 2

5 2 2
2

5 2 2
2

5
2

5
2

5
2

5

1 1
P + ρV +ρgh  = P + ρV +ρgh

2 2

1 1
2×10 + ×1000×0.91  = P + ×1000×0.08 +(1000×10×5)

2 2

1
P  = 10 (2-0.5)+ ×1000(0.91 -0.08 ) 

2

P  = 10 (1.5)+500(0.82-0.006) 

P  = 10 (1.5)+407 

P  10 (1.5 0.00407)

    1.504 10

 

 

2' mßudj
3-2 -6= (2×10 )3 = 8×10 m

uOHkH >k;ajh  
3

-3

6

79 10
9878 kgm

8 10






  



ialkaOh

mrsudj

3'  
m

d = 
V

3

m
V = 

d

2.4
3

2400

1 10

110 1 m = 10 cm

a

a





 

 

4' is,skavrfha mßudj 2 πr h

22
 

7
 7 4 2

5 2

7 10 10 10

 154 10  m
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3

m
d = 

V

4.8 1000 1054 10

7.4 kg

dv m

m 



   



5' P  =  hρg

  0.7 900 10

P  6300 Pa

  



6' A 0P  =  P +hρg

5

5

5

  1 10 0.4 800 10

 1 10 3200

P  1.032 10  Pa

    

  

 

7' i. w;=re uqyqKf;a mSvkh 0=  P +hρg

5

5

5

  1 10 0.2 850 10

 1 10 1700

P  1.017700 10  Pa

    

  

 

ii. 1 1 2 1h ρ  = h ρ

2 0 85 0  =  h 10 0 0

h    17  cm

iii. fjkila fkdfõ'  isÿ jkafka w;=re uqyqK; by< hdu muKs'

c, lf|a Wi = 17 cm

f;,a lf|a Wi   =  20 cm

8'  
1 2

1 2

F F
  

A A


1F

π
1

2

2

F
  

r π


2

2r

21
 

3

7

2

2

20

F   180 N
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9'  
1 2

1 2

F F
  

A A


4 000 14 000
  

70


2

7

2

A

14
A  

70
35

4 2

245 cm2

10' 2U  (80 58)10 N 

2

1

 22 10  N

 2.210  N





 



ii).  

-1

4

-5

-3

-5

2

3 -3

U=Vρg

U 2.2×10
V= =

ρg 10

V=2.2×10

m 80×10
d= =

V 2.2×10

d=36.36×10

d=3.636×10  Kgm

11' -2 -2
1

-2 -2
2

1 1

2 2

1 1

2 2

1 2
2

1

2

-3
2

U =(60-36)10 N=24×10 N

U =(60-42)10 N=18×10 N

U =Vρ g

U =Vρ g

U ρ
=

U ρ

ρ U
ρ =

U

18
ρ =1000×

24

ρ = 750 Kgm
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12'  f,day l=Üáh ksid ,S l=Üáfha .sf,k wu;r mßudj V kï"

-6

-4 3

-4 3

1
V= ×10×10×10×10

2

V=5×10 m

mg=Vρg

m=5×10 ×10

m=0.5 Kg

13'

1 1 2 2

2 2
1 1 2 2

2 2

-2
2

-4
2

4
2

2

-1
2

A V =A V

πr V =πr V

2 5
×0.2= ×10 V

2 2

25
0.2= ×10 V

4

4
0.2× ×10 =V

25

8000
=V

25

V =320 ms

   
   
   

14'

A yd B g n¾kQ,s iólrKh fh§fuka"

2
1 2

2
2 1

2

-2 2

2

-1

1
P + ρV =P

2

1
P -P = ρV

2

1
hdg= ρV

2

1
6×10 ×1000×10= ×2×V

2

600=V

V=24.5 ms

6cm

A
P

1

P
2

V

B
P

2

0.5mm2cm
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15'
1 1 2 2

2 2
1 1 2 2

2 2

1 2

1 2

1

2

2

1

( )      

       

12 8
  

2 2

         36 16

36
           

16

9
           

4

i AV A V

r V r V

V V

V V

V

V

V

V

 





   
   

   







2

1

2

-1
2

V 9
(ii)     =

V 4

9
           V = ×0.4

4

           V =0.9 ms

(iii) rEmfha A yd B g n¾kQ,s fh§fuka"

 

2 2
1 1 2 2

2 2
1 2 2 1

2 2
1 2 2 1

2 2
2 1 2 1

1 1
P + ρV =P + ρV

2 2

1
P -P = ρ(V -V )

2

1
h -h ρg= ρ(V -V )

2

1
h -h = (V -V )

2g

1
= (0.9+0.4)(0.9-0.4)

20

1
= ×1.3×0.5

20

=0.0325 m

=3.25 cm

h
1

h
2

A B
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16&' A yd B g n¾kQ,s iólrKh"

 

2 2
1 1 2 2

2 2
1 2 2 1

2 2
1 2 2 1

2 2
2 1

6

1 1
P + ρV =P + ρV

2 2

1
P -P = ρ(V -V )

2

1
P -P A= ρ(V -V )

2

1
mg= PA(V -V )

2

1
= ×1.2×160(160+100)(160-100)

2

=1.2×80×260×60

=1.497×10  N

17&' 
1 1 2 2

2 2
2

2

-1
2

(i).    A V =A V

        π×(3.5) ×0.4=π×(2.1) V

3.5×3.5×0.4
       V =

2.1×2.1

       V =1.11 ms

 

2 2
1 2 2 1

2 2
1 2 2 1

2 2
1 2

1
(ii).    P -P = ρ(V -V )

2

1
          (h -h )ρg= ρ(V -V )

2

1
           h -h = (1.11 -0.4 )

20

             =0.0537 m

            =5.37 cm

V
2

P
2B

V
1

P
1

A
V

1 P
1



226

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

18&' A yd B g n¾kQ,s"

2
1 2

2
2 1

2

-2 2

2

-1

1
P + ρV =P +0

2

1
P -P = ρV

2

1
 hdg= ρV

2

1
 5×10 ×800×10 = ×2×V

2

V =400

 V =20 ms

19&' A yd B yrh yd iq<x m%jdyhg n¾kQ,s m%fïhh"

2
1 1 2

2
2 1 1

2
2 1

1
P + ρV =P

2

1
P -P = ρV

2

1
(P -P )A= ρV

2

1
F = ×2(180×5)×0.3

2

=2500x3

=750 N

20&' 2

-1
1

-1
2

2 2
1 1 2 1

2 2
2 1 2 1

2 2

6

A=50 m

V =140 ms

V =80 ms

1 1
P + ρV =P + ρV

2 2

1
(P -P )A= ρA(V -V )

2

1
mg= ×2×50×(140 -80 )

2

    =50×220×60

    =6.6×10  kg

B P
2

P
1

A

P
2

h

u.shd

P
2

P
1 A B

P
2
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tallh 18  -  iajdNdúl ksIamdok

nyqjrK m%Yak

1' my; § we;s ødjl w;=ßka ks¾O%eùh ødjlh f;darkak'
1' fylafiaka 2' c,h
3' t;fkda,a 4' vhslaf,dfrdfuf;aka
5' weisála weisâ

2' ødjlj, O%eùh;dj wvq jk ms<sfj< ksjerÈ j olajk ms<s;=r jkqfha"
1' c,h" fylafiaka" fnkaiSka" t;fkda,a
2' fylafiaka" c,h" t;fkda,a" weisála weisâ
3' vhslaf,dfrdfuf;aka" c,h" t;fkda,a" t;s,a weisfÜÜ
4' c,h" t;fkda,a" vhslaf,dfrdfuf;akaa" fylafiaka
5' t;s,a weisfÜÜ" c,h" t;fkda,a" laf,drf*daï

3' my; § we;s iajNdj ksIamdok w;=ßka m%d:ñl mßjD;a;chla fkd jkafka"
1' fm%daàk 2' fmd,s*sfkda,
3' úgñk 4' ,smsv
5' iSks

4' iajdNdúl ksIamdok j¾. l< yels uQ,sl fldgia fol jkqfha @
1' m%d:ñl mßjD;a;c yd oaú;Shsl mßjD;a;c
2' Ydluh ksIamdok iy i;a;ajuh ksIamdok
3' *sfkda, iy fmd,s*sfkda,
4' weuhsf,daia yd weuhsf,dfmlaàka
5' wdkhksl iajdNdúl ksIamdok iy wmkhksl iajdNdj ksIamdok

5' ksj/È m%d:ñl mßjD;a;c l=,lh f;darkak'
1' ldfndayhsâf¾g" ,smsv" kshqlaf,hsla weisâ" g¾*ska
2' fmd,s*sfkda," *sfkda," .a¨fldaia" fïo wï,
3' ldfndayhsâf¾g" fm%daàk" ,smsv" úgñk
4' fm%daàk" g¾*sk" we,alf,dhsv" fïo wï,
5' ldfndayhsâf¾g" kshqla,sla wï," fïo wï," i.kaO f;,a

6' ksjerÈ oaú;shsl mßjD;a;c l=,lh f;darkak'
1' fmd,s*sfkda," we,alf,dhsv" i.kaO f;,a" g¾*sk
2' g¾*sk" ldfndayhsâf¾g" we,alf,dhsv" i.kaO f;,a
3' fm%daàk" msfkda," fmd,s*sfkda," ,smsv
4' ldfndayhsâf¾g" ,smsv" g¾*sk" fmd,s*sfkda,
5' fm%daàk" i.kaO f;,a" ldfndayhsâf¾g" g¾*sk

7' oaú;shsl mßjD;a;c iïnkaOfhka ksjerÈ j.ka;sh jkqfha@
1' oaú;shsl mßjD;a;c iEu Ôúhl= ;=,u uyd mßudKfhka ksmofõ'
2' oaú;shsl mßjD;a;c Ôúhl= ;=< iqúfYaIs jQ ld¾hhla bgq lrk w;r j¾Okfha mßK;

wjêh wdikakfha § fyda wjidkfha § iEfoa"
3' oaú;shsl mßjD;a;c Ôúhl= ;=< iaj,am m%udKj,ska ksmo fjk w;r Yla;sh .nvd

lsÍug w;HjYH idOlhls'
4' oaú;shsl mßjD;a;c Ôúhl=f.a meje;aug" j¾Okhg yd m%ckkhg iDcqju wjYH jk

øjH fõ'
5' oaú;shsl mßjD;a;c j¾Okfha uQ,sl wjêfha § ksmo fõ'

8' my; § we;s ixfhda. w;ßka *sfkda, ldKavhg wh;a jk ixfhda.h f;darkak'
1'   2'        3' 4'              5' OCH

3
C

2
H

5
OH

CH
3

Cl

COOHOH
OH
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9' my; § we;s ixfhda.j,ska uoHidrhla fkd jkafka@
1' 2'    3'          4'            5'

10'  m%d:ñl mßjD;a;chla iïnkaOfhka ksjerÈ j.ka;sh jkqfha@
1' m%d:ñl mßjD;a;c Ôúhl=f.a meje;aug" j¾Okhg yd m%ckkhg Rcqj u n,mdhs'
2' m%d:ñl Ôúkaf.a ðúhl= ;=< hï iqúfYaIs jQ ld¾hhla muKla bgq lrhs'
3' m%d:ñl mßjD;a;c ksmo jkqfha Ôùkaf.a mßK; wjêh ;=, fõ'
4' m%d:ñl mßjD;a;c Ôùka ;=< wdrlaIdldÍ hdka;%Khg WmldÍ fõ'
5' m%d:ñl mßjD;a;c Ôúka ;=< ksmojkqfha oaú;shsl mßjD;a;c f,isks'

11' ødjl ksiaidrKh u.ska iajNdj ksIamdok ksiaidrKh lsÍfï § ødjlhla i;= úh hq;=
.=Kdx.hla fkdjkafka"
1' ødjlh iy iajNdj ksIamdokh w;r m%;sl%shdjla isÿ fkdúh hq;= hs'
2' ødjlfha ;dmdxlh by< úh hq;=hs'
3' ødjlfha O%eùh;dj iy wod< iajNdj ksIamdokfha O%eùh;dj ̂ Like dissolve like& yd

tlsfkl .e<msh hq;= h'
4' ødjlfha ;dmdxlh wju úh hq;= hs'
5' ødjlh ñ, wêl fkd úh hq;= hs'

12' Ydlj,ska ksiaidrKh lrk jdIamYS,s oaú;shsl mßjD;a;chla jkqfha"
1' i.kaO f;,a
2' fmd,a f;,a
3' t<j¿ f;,a
4' ;, f;,a
5' T,sõ f;,a

13' ;dmdxlh 35 oC jk b;du;a .sks .kakd iq¨ O%eùh;dj b;du;a wvq øjHhla jkafka
l=ula o@
1' fu;fkda,a
2' weisála weisâ
3' vhs t;s,a B;¾
4' t;s,a weisfÜÜ
5' ldnkafÜÜrd laf,darhsâ

14'  i.kaO f;,aj, Ndú;hla fkd jkafka"
1' lDñ úl¾IK wdf,am iE§u i|yd Ndú; lrkq ,efí'
2' wdydr ms<sfh, lsÍfï § Ndú; lrkq ,efí'
3' iqj| ú,jqka iE§ug Ndú; lrkq ,efí'
4' rEm,djkH lghq;= i|yd Ndú; lrkq ,efí'
5' nfhda ãi,a ksmo ùu i|yd wuqøjH jYfhka Ndú; lrkq ,efí'

15'  .=re;ajh hgf;a ødjK fmÍfï § kjk ,o fmryka lvodishla Ndú; lsÍug fya;=j
jkqfha"
1' fmryka lvodisfha mDIaÁh j¾. M,h kejq úg jeä jk w;r" fmÍu ld¾hlaIu

wkaoñka bgq l< yel'
2' fmryka lvodish mqkS,hg jvd úYd, neúka mqkS,h ;=<g nyd ,Sfï § keúh hq;= fõ'
3' fmryka lvodisfha l,d;aul nj jeä lr .ekSug'
4' fmryka lvodisfha l,a meje;au jeälr .ekSug fõ'
5' fmryka lvodish bÍhdu j<lajd .ekSug fõ'

16'  oaú;Shsl mßjD;a;c msßisÿ ^Purify& lr .ekSfï § Ndú; l< yels l%uhla jkqfha"
1' øùlrKh
2' mqk¾iaMálSlrKh

C
2
H

5
OHCH

2
OH         CH

3

                  
  |

CH
3  

- C - CH
2
OH

           |
          H

C
2
H

5
-O-CH

3
CH

3
CH

2
CH

2
OH
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3' >kSNjkh
4' jdIamSlrKh
5' isis,a lsÍu

17'  ødjl ksiaidrKfha § c,Sh ia:rh ldnksl ia:rfhka fjka lr .ekSu i|yd Ndú;hg
.; yels ùÿre WmlrKh jkqfha"
1' msfmÜgqj
2' ìhqfrÜgqj
3' fíreï mqkS,h
4' lkafvkairh
5' me;,s wä ma,dial=j

18'  ß*,laia lsßfï § c, lkafvkairh Ndú; lrk úg § lkafvkairh ;=<ska c,h heúh
hq;= ksjerÈ wdldrh ±lafjk rEm igyk l=ula o@
1'   2'        3'    4'       5'

19' f;a fld<j,ska nyq, j ksiaidrKh lrk oaú;Shsl mßjD;a;ch jkqfha
1' lef*aka
2' bhqðfkda,a
3' isÜrfkda,a
4' iskue,aäyhsâ
5' lefrdàka

20'  lrdnq keáj,ska ksiaidrKh lr .kakd ,o bhqðfkda,a ldur WIaK;ajfha §"
1' .kaOhla iys; j¾Kj;a >khls'
2' .kaOhla iys; wj¾K jdhqjls'
3' j¾Kj;a" ks¾.kaO øjhls'
4' j¾Kj;a" ks¾.kaO >khls'
5' j¾Kj;a" .kaOhla iys; øjhls'

21'  ixrpl 2 la wvx.= ñY%Khla ;=kS ia;r j¾Kf,aL Ys,am weiqßka úYaf,aIKh lsßfï §
ixrpl 1 ys Rf w.h .Kkh oelafjk ksjerÈ m%ldYh jkqfha@

1' Rf 1  } ixrpl 1 .sh ÿr
ødjlh .sh ÿr

2' Rf 1  } ixrpl 1 .sh ÿr
ixrpl 2 .sh ÿr

3' Rf 1  }         ixrpl 1 .sh ÿr             '
ixrpl 1 .sh ÿr ¬ ixrpl 2 .sh ÿr

4' Rf 1  } ødjlh .sh ÿr
ixrpl 1 .sh ÿr

5' Rf 1  } ixrpl 1 .sh ÿr ¬ ixrpl 2 .sh ÿr
            ødjlh .sh ÿr

22'  lef*akaj, ld¾ñl Ndú;hla fkd jkafka" lef*aka"
1' T!IO ksIamdokh i|yd .ekSu'
2' isis,a îu ksIamdokh i|yd .ekSu'





Water
Out

Water in Water Out

Water
in




Water
Out

Water
in

 Water
Out

Water
in



Water in

Water
Out
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3' fgd*s" f,diskacr wdÈh iEÈu i|yd .kq ,eîu'
4' frÈms<s j¾K .ekaùu i|yd Ndú; jk wuqøjHhla f,i fhdod .ekSu'
5' lef*aka Yla;s ckl mdk j¾. iE§u i|yd .kq ,eîu'

23'  isÜria f;,a ksiaidrKh lr .ekSug jvd;a u iqÿiq Wml%uh jkqfha"
1' bá Ndú; fldg ksiaidrKh
2' yqud, wdijkh
3' ødjl ksiaidrKh
4' fld,aâ fm%iska
5' wvq mSvk wdijkh

24'  bá Ndú; fldg oaú;Shsl mßjD;a;c ksiaidrKh lsÍu i|yd Ndú; l< yels m%Njhla
jkqfha"
1' iukamsÉp u,a j,ska i.kaO f;,a ksiaidrKh lsÍu'
2' lrdnqkeáj,ska bhqðfkda,a ksiaidrKh lsÍu'
3' f,ukaj,ska isÜria f;,a ksiaidrKh lsÍu'
4' f;a fld<j,ska lef*aka ksiaidrKh lsÍu'
5' wdvf;dav fld<j,ska jeiiSka yd jeiisfkdaka ksiaidrKh lsÍu'

25'  fidlaia,Ü ùÿre WmlrKh Ndú; lr ß*,laia ̂ Reflux& lsÍfï § we;s jdishla jkqfha"
1' ødjl jeä m%udKhla Ndú; lrk úg § jeä ixfhda. m%udKhla ødjlh ;=< Èh lr

.; yels ùu'
2' wvq ld,hla .;jk neúka ksiaidrKh ld¾hlaIu fõ'
3' ødjl wju m%udKhla Ndú; lrñka by< idkaøKhlska hq;a ksiaidrhla tl È.g

^Continuous extraction& isÿlr .; yels ùu'
4' ksiaidrlh tl È.g isÿlr .; yels neúka wju ld,hla .; ùu'
5' úoHd.drh ;=< myiqfjka fidhd .; yels wvq msßjehla we;s ùÿre WmlrKhls'

26'  idkaø fldg c,h bj;a lr .kakd ,o ksiaidrlh ;=< wvx.= c, wxY= iaj,amh ;j
ÿrg;a bj;a lr .ekSu i|yd úoHd.drh ;=< Ndú; l< yels ridhksl øjHhla jkqfha"
1' ks¾c,Sh ue.akSishï i,af*aÜ'
2' ic,Sh le,aishï ldnfkaÜ
3' ks¾c,Sh fldm¾ i,af*aÜ
4' ic,Sh fldm¾ i,af*aÜ
5' le,aishï laf,darhsâ

27'   TLC ;yvqj u; idïm, ;eìu i|yd jvd;au iqÿiq jkafka"
1' flaIsl k,h
2' w,afmks;s ;=v
3' weÕs,s ;=v
4' mekai,a ;=v
5' b|slgqj iys; isßkach

28'  mqk¾iaMálslrKh lr ixfhda.hla ixY=oaO lsÍfï § iqÿiq ødjlhla f;dard .ekSu
w;HjYH fõ' tu ødjlh i;= .=Kdx.hla jkqfha"
1' ødjlh O%eùh ùu'
2' ixfhda.h iy ødjlh w;r m%;sl%shdjla isÿ fkdúh hq;= hs'
3' ødjlh jdIamYS,S úh hq;= hs'
4' ødjlhg wfõKsl .kaOhla fkd ;sìh hq;= fõ'
5' ødjlh ks¾O%eùh úh hq;= h'

29'  lD;%suj T!IO ksIamdokfha oS ie,lsh hq;= lreKla fkd jkafka"
1' T!IOfha fN!;sl wjia:dj ̂ Physical State&
2' T!IOfha T!Iëh .=Kh ̂ Efficasy&
3' T!IOfha n,h ^Power&
4' T!IOh u.ska isÿ lrk w;=re n,mEï
5' lD;%su T!IO ixiaf,aIKh myiq iy jdisodhl jk nj'
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30'  mdáIka zzPartitionZZ fyj;a úfNaokh u; mokï jQ fjka lsÍfï j¾Kf,aL Ys,amh
jkqfha"
1' ia;ïN j¾Kf,aL Ys,amh
2' ;=kS ia;r j¾Kf,aL Ys,amh
3' m;% j¾Kf,aL Ys,amh
4' HPLC j¾Kf,aL Ys,amh
5' FPLC j¾Kf,aL Ys,amh

31'  ksiaidrKh fldg ixY=oaO fldg .;a oaú;shsl mßjD;a;chla iaÒr lsÍu i|yd Tng
úoHd.drh ;=< oS l< yels mßlaIdjla jkqfha"
1' ldur WIaK;ajfha oS >k wjia:dfõ oS mj;sk oaú;Shsl mßjD;a;cfha øjdxlh uekSu'
2' oaú;Shsl mßjD;a;cfha ialkaOh uekSu
3' oaú;Shsl mßjD;a;cfha iajál j, j¾Kh ksÍCIKh
4' ldur WIaK;ajfha oS >k wjia:dfõ mj;sk oaú;Shsl mßjD;a;chl ;dmdxlh uekSu
5' oaú;Shsl mßjD;a;cfha c,fha øjH;dj uekSu

32' zzLike dissolve like ZZ ixl,amh hkq
1' O%eùh;dj jeä ødjl ;=< O%eùh;djh wvq ixfhda. fyd|ska osh ùu'
2' O%eùh;dj wvq ødjl ;=< O%eùh;dj jeä ixfhda. fyd|ska osh ùu'
3' O%eùh;dj jeä ødjl ;=< O%eùh;dj jeä ixfhda. fyd|ska osh ùu'
4' ´kEu ixfhda.hla c,fha osh ùug we;s leue;a;'
5' iuyr ixfhda. muKla c,fha osh ùug we;s leue;a;'

33'  my; oS we;s ixfhda. w;ßka B;r ldKavhla we;s ixfhda.h f;darkak'
O       O
 ||        ||

1' CH
3
OH 2'  CH

3
 - CH

2
-C - OCH

3
   3' CH

3
 - CH

2
-C - OH

  
O  | |

4' O  - O - CH
3

5'  CH
3 
- C - O -  O

34'  oaú;Shsl mßjD;a;chla ksiaidrKh lr .; fkd yels iajdNdúl m%Njh l=ula o@
1' Ydl 2'  ,hslk 3'  nelaàßhd 4'  i;a;aj úfYaI
5' b,aukhsÜ

35'  oaú;Shsl mßjD;a;cj, ld¾hhla fkd jkafka"
1' m%;sTlaisldrl f,i l%shd lsÍu'
2' cSùkaf.a wdrlaIdldÍ hdka;%Khg Woõ ùu'
3' Yla;sh ksmo ùu i|yd w;HjYH fõ'
4' m%;súreoaO ,sx.slhkaf.a wdl¾IKhg fya;= jk cSj ridhksl ixfhda. ksmo ùu'
5' Ôúhl= ;=< j¾Khg" .kAOhg fya;= fõ'

36' mqk¾iaMálslrKh wdOdrfhka ixfhda.hla ixY=oaO lsßfï oS il%Sh ldnka ̂Charcoal& oud
r;a lsÍug fya;=j jkqfha"
1' wmøjH ksid ixfhda.hg ,nd fok .kaOh bj;a lsÍug
2' wmøjH ksid ixfhda.hg ,nd fok j¾Kh bj;a lsÍug'
3' ixfhda.fha iaMálsSh iajrEmh jeä lr .ekSug'
4' ixfhda.h ixY=oaO lsÍfï oS ,efnk M, m%udKh jeä lr .ekSug
5' ixfhda.h r;a lsßfï oS mqmqrd hdfuka j,lajd .ekSug'

37' mqk¾iaMálSlrKfha oS ,efnk iamÀlj, úYd,;ajh iy yevh r|d mj;skafka
1' WKq ødjKh iS;, lsÍfï fõ.h u; h'
2' WKq ødjKh fmÍfï fõ.h u; h'
3' WKq ødjKh Swirl lsÍfï ̂ ñY% lsßfï& fõ.h u; h'
4' WKq ødjKh idkaøKh lsÍfï fõ.h u; h'
5' WKq ødjKh ñY% lsÍfï fõ.h u; h'

C
2
H

5
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38'  bhqcsfkda,aaj, Ndú;hla fkdjkafka"
1' frosms<s l¾udka;h i|yd h'
2' i.kaO ldrl f,i wdydr ksmo ùfï oS h'
3' o;a fnfy;a ksmo ùfï oS h'
4' rildrlhla f,i wdydr ksmo ùfï oS h'
5' fõokd kdYlhla f,i Ndú; lsÍfï oS h'

39' my; ixhda.fha we;s l%shdldß ldKav .Kk jkqfha"
1'  1 ls' 2'  3 ls'     3'  4 ls'         4'  5 ls'           5'  6 ls'

O
 ||

CH
3
O

O
         H
          |

CH
2
 - CH

3 
- C = C - CH

2
 -  C - C C - H

          |
         H

40'  zz äiafldv¾ fud,hsâZZ hk oaú;Shsl mßjD;a;ch ksiaidrKh lr .; yels m%Njh wh;a
ldKAvh jkqfhaa"
1' Ydl 2'   i;a;aj 3'  CIqøcSú 4'  os,Sr 5'  iuqø

41'  i.kaO f;,a hkq"
1' by< jákdlula we;s i;=ka úiska i%djh lrk fydafudakhla fõ'
2' by< ;dmdxlhla we;s i;a;aj f;,a fõ'
3' Ydl úiska ksmojkq ,nk jdIamYS,s oaú;Shsl mßjD;a;c fõ'
4' lgql .kaOhla we;s i;a;aj f;,a fõ'
5' lgql .kaOhla we;s by< ;dmdxlhla we;s Ydl f;,a  fõ'

42'   ia;ïN j¾K f,aL Ys,amfha oS" ia;ïNh mqrjk ksjros wdldrh oelafjk rEm igyk"
1' 2' 3'

4' 5'

43' >k ixfhda.hl ;dmdxlh ueksfï oS" wod< ixfhda.fhka flaYsl k<h msrúh hq;= Wi
jkqfha"
1' 2-3 mm 2' 2-3 cm 3' 5-6 mm 4' 5-6 cm      5' 8-10 mm

44'   ffcj ridhksl ixiaf,aIKh u.ska t;fkda,a ksmoùfï oS Ndú; l< yels wuqøjHhla
fkd jkafka"
1' .a¨fldaia 2'  iSks 3'  f;,scac 4'  ;Kfld,      5' WlaiSks

45'  t;fkda,a ridhksl ixiaf,aIKh oelafjk ksjeros m%;sl%shdj jkqfha"

Solvent

Cotton wool

Al
2
O

3

Sand Layer

Solvent

 Cotton wool

N
2
O

3

Sand Layer
Glass wool

Solvent

Sand (layer)

Alumina/SiO
2

Glass Wool
Sand Layer

Solvent

Sand Layer

Al
2
O

Glass Wool
Sand Layer (1 cm)

 Cotton wool
Solvent
Cotton wool

Al
2
O

3

Sand Layer

Glass wool

Glass Wool
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1' 300
2 4 2 3 2P 

( ) ( ) ( )
o CC H g H O l CH CH OH l 

wêl mSvk" W; afm%arl

2' 300
2 4 2 3 2P 

( ) ( ) ( )
o CC H g H O g CH CH OH l 

wêl mSvk" W; afm%arl

3' 300
2 4 2 3 2N 

( ) ( ) ( )
o CC H g H O g CH CH OH l 

wv q mSvk" W; afm%arl

4' 300
2 4 2 3 2N 

( ) ( ) ( )
o CC H g H O l CH CH OH l 

wêl mSvk" W; afm%arl

5' 300
2 4 2 3 2N 

( ) ( ) ( )
o CC H g H O g CH CH OH l 

wêl mSvk" W; afm%arl

46'lrdnq keáj,ska i.kaO f;,a ̂ bhqcsfkdaa,a& ksiaidrKh lr .ekSu i|yd Ndú; l< yels
jvd;a u iqÿiq l%u Ys,amh jkqfha"
1' wdijkh'
2' bá Ndú; fldg f;rmSu'
3' ia;ïN l=¨kq j¾Kf,aL Ys,amh'
4' ødjl ksiaidrKh'
5' fld,aä fm%iska l%uh'

47'  f;a fld<j,ska ksiaidrKh lr msßisÿ lr .kakd ,o lef*akaj, ixY=oaO;dj ks¾Kh
l< yels l%uhla jkafka"
1' ia;ïN l=¨kq j¾Kf,aL Yssssss sss ss,amh'
2' ;dmdxlh ks¾Kh lsÍu'
3' øjdxlh ks¾Kh lsÍu'
4' c,fha øjH;dj ks¾Kh lsÍu
5' mqk¾iaÒ;slrKh lsÍu'

48'  ia;ïN l=¨kq j¾Kf,aLk Ys,amSh l%ufha oS iaÓ;sl l,dmh f,i ia;ïN l=¨k msrùu
i|yd Ndú; l< yels ridhksl ixfhda.hla jkqfha"
1' Al

2
O

5
2'  SiO

3
.nH

2
O      3' SiO

4
   4'  SiO

2 
    5'  Al

2
O

6

49'  ia;ïN l=¨kq j¾Kf,aL Ys,amSh l%ufha oS ñY%Kfha we;s ixrplj,g fjka ùu isÿ jk
uQ,O¾uh jkqfha"
1' wjfYdaIKh 2'  wêfYdaIKh 3'  jHdma;sh'
4' úfNaokh 5'  jdIAmSlrKh

50'  kj ksmehqulg fmagkaÜ n,m;%hla ,nd .ekSug imqrd ,sh hq;= wjYH;djla jkafka
l=ula o@
1' kjH;dj" msßjeh wvq ùu" kj ;dlaIKsl l%u Ys,amhla ;sîu'
2' msßjeh wvq ùu" iEu flfkl=g u myiqfjka l< yels ùu'
3' kjH;dj" ld¾ñl jYfhka fhdod .; yels ùu" kj ksmehqï mshjrla ;sîu'
4' wvq úhoï iys; nj" kj ksmehqï mshjrla ;sîu" iEu flfkl=g u myiqfjka l<

yels ùu'
5' kjH;dj" wvq msßjeh" blaukska ksIamdokh l< yels ùu'

jHqy.; rpkd m%Yak

1' iajNdúl ksIamdok hkq fudkjd±hs ksoiqka foñka meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' iajNdúl ksIamdok j¾. l< yels uQ,sl fldgia 2 fudkjd o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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3' m%d:ñl mßjD;a;c hkq fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4' oaú;Shsl mßjD;a;c hkq fudkjd o@

5' oaú;Shssl mßjD;a;c iEu ðúhl= ;=< u ksmofõ o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

6' oaú;Shsl mßjD;a;cj, ld¾hhka fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

7' m%d:ñl mßjD;a;c yd oaú;Shssl mßjD;a;cj, fjki j.=jl wdldrfhka fokak'

8' m%d:ñl mßjD;a;chla jk t;fkda,aj, Ndú; 2 la fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

9' t;s,a uoHidrh úúO m%udKj,ska u;amekaj, wvx.= fõ' ,xldfõ nyq, j Ndú; jk u;a
meka j¾.j, t;s,a uoHidrh wvx.= m%;sY;h j.= .; lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
10' t;fkda,a iajNdúl j ksmo fjk whqre úia;r lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
11' .a¨fldaia yereKq úg § t;fkda,a iajdNdúlj ,nd .ekSu i|yd Ndú; l< yels wuqøjH

folla kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

12' Wla meKsj,ska t;s,a uoHidrh ,nd .; yels wkaou meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

13' t;s,a uoHidrh Ndú;fhka l< yels l¾udka; i|yd WodyrK 3 la fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

14'  t;fkda,aj, ffcj ridhksl ixiaf,aIKfha jeo.;alu myokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

15' t;fkda,aj, ridhksl ixiaf,aIKh ridhksl m%;sl%shd weiqßka meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

16' t;fkda,a Ndú;fhka wdydr l¾udka;h i|yd ksmo jk m%Odk M,hla kï lrkak' tys
wvx.= ridhksl ix>gl kï lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
17' t;fkda,a Ndú;fhka úkdlsß ksmojd .kakd wkaou meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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18' iajNdúl úkdlsß iy lD;%su úkdlsß ms<sfh, lr.kakd wkaou meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

19' úkdlsßj, Ndú; lsysmhla fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

20'a. t;fkda,a ixiaf,aIKfha §" Ôj ridhksl ixiaf,aIKh ridhksl ixiaf,aIKhg
jvd jdisodhl jk wkaou meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

b. t;fkda,a ksmoùfï § t;fkda,a  msßisÿ lr .ekSu i|yd Ndú; lrk iqÿiq u l%uh
l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

21' .a¨fldaia 540 g lska ,nd .; yels t;fkda,a ujq, ixLHdj fldmuK o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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22' i.kaO f;,a hkq fudkjd o@
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23' wm rfÜ ksmojkq ,nk m%Odk i.kaO f;,a j¾. lsysmhlg WodyrK fokak'
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24' i.kaO f;,aj, m%fhdack lsysmhla kï lrkak'
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25' i.kaO f;,a ,nd .ekSug Ndú; jk Ydl fldgia kï lrkak'
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26'  oaú;Shsl mßjD;a;cj, m%fhdack kï lrkak'
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27'  oaú;Shssl mßjD;a;cj, ixfhda." m%Nj iy m%fhdack wdY%fhka my; § we;s j.=j iïmQ¾K
lrkak'

  ixfhda.fha ku   m%Nj          m%fhdack

Ydl lef*aka    W;af;ac T!IOhls'

m%Nj lrdnq f;,a    i.kaOldrlhls$ rildrlhls'

fuda*ska

CIqø Ôú fmksis,shï
m%Nj     È,Srh

28'  oaú;Shssl mßjD;a;cj, Ôj ridhksl l%shdldÍ;ajhg fya;= jk l%shdldÍ ldKav lsysmhla
kï lrkak'
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29' fld< mdg yerekq úg § Ydlj,g úúO j¾K ,nd fok oaú;Shsl mßjD;a;c 2 lg
WodyrK fokak'
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30' lrdnq f;,aj, wvx.= jk bhqðfkda,a iy l=re÷ f;,aj, wvx.= jk iskue,aäyhsâ
hk ixfhda. Tng § we;' tajdfha l%shdldÍ ldKav y÷kd .kak'
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31 oaú;Shssl mßjD;a;c wdY%fhka ,xldfõ wdÈ ld,fha isg u m%isoaêhla ,nd we;s
l¾udka;h l=ula o@
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32'  oaú;Shsl mßjD;a;c ksiaidrKh lsÍfï m%Odk l%u 4 la kï lrkak'
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33'  oaú;Shssl mßjD;a;c ksiaidrKh lsÍfï § yuq jk .eg¨ fudkjd o@
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34'  oaú;Shsl mßjD;a;chla ksiaidrKh lsÍfï § jeo.;a jk lreKq fudkjd o@
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35'  fkd okakd ̂ unknown& oaú;Shsl mßjD;a;chla ksiaidrKh lsÍfï § wkq.ukh l< hq;=
uQ,sl mshjr fudkjd o@
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36'  my; § we;s ixfhda. w;ßka wfrdaueál jHqyh wvx.= fkd jk ixfhda.h f;darkak'
1' 2'   3'          4'    5'

37'  my; § we;s ixfhda. w;ßka úIu cd;sh pl%sh ixfhda.h f;darkak'
1'    2'   3'          4'    5'

38' wE; w;S;;fha b;d fyd¢ka iY%Sl j mej;sh o" j¾;udkfha § ,xldfõ l=re÷ f;,a
l¾udka;fha miqnEug fya;= jQ idOl 2 la ,shkak'
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39'  oaú;Shsl mßjD;a;c Ydlj, wdrlaIdldÍ hdka;%Khg Wmldr jk wkaou WodyrK
foñka meyeÈ,s lrkak'
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40'  Ydlj, wdrlaIdldÍ hdka;%Kh ñksidg jdisodhl jk wkaoug Ndú; l< wjia:djla
myokak'
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41'  i.kaO øjH f,i Ndú;hg .; yels oaú;Shsl mßjD;a;c 2 la kï lrkak'
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42'  Ydlj,g wdfõksl jQ rihla ,nd fok oaú;Shsl mßjD;a;c 2 la kï lrkak'
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43'  Ydlj,g wdfõksl .kaOhla ,nd fok m%Odk oaú;Shsl mßjD;a;c j¾. fudkjd o@
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44'  fmdÿfõ .;a l< Ydl i|yd j¾Khla ,nd fok oaú;Shsl mßjD;a;c j¾. fudkjd o@
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45'  oaú;Shsl mßjD;a;c hkq fidnd oyfï wmQ¾j ks¾udKhls' tajdfha .=K Wmfhda.S lr
.ksñka Ndú; lsysmhla meyeÈ,s lrkak'
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

46'  WodyrK foñka my; jdlH myokak'
idhksl Ndú;fha fhdok T!IOj,ska 50] jvd wêl m%udKhla iajNdj
ksIamdok fyda tajdfha jHq;amkak fyda Bg iudk ixfhda. fõ'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

47'idïm%odhsl ffjoH úoHdfõ § Ndú;hg .efkk Ydl j¾. 2 la ms<sn| j idlÉPd
lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

48'  oaú;Shsl mßjD;a;c hkq ldnksl ixfhda. fyda tajdfha jHq;amkak fõ' oaú;Shsl mßjD;a;c
j,g ldnksl iïNjhla we;s jqfha flfia ±hs meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

49'  fjka lsÍfï j¾Kf,aLk Ys,amSh l%u 3 la kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

50'  ;=kS ia;r j¾Kf,aLk Ys,amh Ndú;fha § øj l=àrh m%:u j ms<sfh, lr .ekSu jeo.;a
fõ' thg fya;=j myokak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

51' m;% j¾Kf,aL Ys,amh u.ska ñY%Khl we;s ixrpl y÷kd .ekSu isÿ lrk wjia:dfõ §
mEkla wdOdrfhka mokï f¾Ldj we| .ekSu isÿ fkd l< hq;= jkafka l=ula ksid o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
52'  m;% j¾Kf,aL Ys,am l%ufha iaÓ;sl l,dmh yd .;sl l,dmh fudkjd o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

53'  m;% fyda ;=ks ia;r j¾Kf,aL Ys,am l%ufha § Rf w.h .Kkh lsÍu i|yd Ndú; jk
 m%ldYh ,shkak'
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

54'  RF w.h iEu úgl § tlg jvd wvq w.hla .kq ,efí' thg fya;=j myokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

55'  ksiaidrKh fldg fjka lr .;a ixfhda.hla ixY=oaO l< yels l%u 2 la fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

56'  ;=kS ia;r j¾Kf,aL Ys,amh Ndú;fha § idïm, ;nk mokï f¾Ldj ieu úg u ødjl
ñY%Khg by<ska ;eîug uq,a jk m%Odk fya;=j l=ula o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

57'  ;=kS ia;r j¾Kf,aL Ys,amh Ndú;fha § idïm, ñY%K b;d iaj,am m%udKhla flaIsl
k< wdOdrfhka ;=kS ia;rh u; ;eìh hq;= ùug fya;=j meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

58'  mqkiaMálSlrKh wdY%fhka ixfhda.hla ixY=oaO lsÍfï § ie,lsh hq;= m%Odk mshjr 4
l=ula o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

-----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-1 11-2 21-1 31-1 41-3
2-4 12-1 22-4 32-3 42-3
3-2 13-3 23-2 33-4 43-1
4-1 14-5 24-1 34-5 44-4
5-3 15-1 25-3 35-3 45-2
6-1 16-2 26-1 36-2 46-1
7-2 17-3 27-1 37-1 47-3
8-1 18-4 28-2 38-1 48-4
9-4 19-1 29-1 39-4 49-2
10-1 20-5 30-3 40-5 50-3

jHqy.; rpkd - ^ms<s;=re&

1' Ydlj, iy i;=kaf.a foay ;=< isÿ jk Ôj l%shdj,s u.ska iajdNdúl j ksmo jkakd jQ
ldnksl øjH iajNdj ksIamdok fõ'
Wod( fm%daàk" ldfndayhsâf¾g" fmd,s*sfkda," we,alf,dhsv" fïo wï,

2' m%d:ñl mßjD;a;c
oaú;Shsl mßjD;a;c

3' m%d:ñl mßjD;a;c hkq csúhl=f.a meje;aug" j¾Okhg" m%ckkhg yd úlikhg Rcqj
u n,mdk øjH fõ'
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Wod( ldfndayhsâf¾g" fm%daàk" úgñk" fïo wï," ,elaála weisâ" t;fkda,a

4' ðúhl=f.a meje;aug" j¾Okhg" m%ckkhg" úlikhg Rcqj u n, fkd mdk øjH fõ'
Wod( fmd,s*sfkda," we,alf,dhsv" i.kaO f;,a
oaú;Shssl mßjD;a;c ksmo jkqfha ðúhl=f.a j¾Okfha mßK; wjêfha § fyda wjidkfha
§ fõ'

5' oaú;Shsl mßjD;a;c iEu Ôúhl= ;=<u ksmo ùu isÿ fkd fjk w;r hï lsis iqúfYaIs jQ
ld¾hhla bgq lrhs' ^iSud iys; jQ Ôùka .Kklf.a muKla ksmo fõ'&

6' ðúhl=g wdfõKsl jQ hï ld¾hhla bgq lrhs'
Wod( oaú;Shsl mßjD;a;c ðúhl= wdrlaIdldÍ hdka;%Khg" m%;súreoaO ,sx.slhkaf.a

wdl¾IKhg" j¾Khg" .kaOhg Woõ fõ'

7'   m%d:ñl mßjD;a;c   oaú;Shsl mßjD;a;c

² iEu Ydlhl yd i;a;ajhl= ;=< u ² iSud iys; jQ Ôùkaf.a muKla we;'
ksmo fõ'

² j¾Okfha uq,a wjêfha isg u ² j¾Okfha mßK; wjêh wdikakfha
ksmo fõ'   § fyda wjidkfha § ksmo fõ'

² j¾Okhg" meje;aug" m%ckkhg ² j¾Okhg" meje;aug" m%ckkhg iy
iy úlikhg Rcqj u iïnkaO   úlikhg Rcqj u iïnkaO fkdfõ'
fõ'

² iqúfYaI jQ ld¾hhla fkd lrhs' ² iqúfYaI jQ ld¾hhla i|yd muKla
  odhl fõ'

² úYd, jYfhka Ydlh ;=< ksmo ² b;du;a w,am m%udKhla Ydl ;=<
fõ'   ksmofjk w;r m%d:ñl mßjD;a;c

  úlikfhka fïjd ksmo fõ'

8' t;fkda,a jdIamYS,s øjHhla jk w;r bkaOkhla f,i ;a úúO ksIamdok i|yd wuq
øjHhla yd ødjlhla f,i o fhdod .efka'

9' u;ameka j¾.h t;s,a uoHidr m%;sY;h

rd 4-5 ]
  îr 4-8 ]
 jhska 12-13 ]
 wrlal= 20-35 ]
 úials 40-50 ]
 n%ekaä 40-50 ]

10' hSiaÜj, mßjD;a;sh l%shdj,sfha w;=re M,hla f,i t;fkda,a ksmo fõ' fuhg wu;r j
b;du;a bÿKq m,;=re ^Over ripe Fruit& j, o t;fkda,a ksmo fõ'
.a¨fldaia u; hSiaÜj, l%shdldÍ;ajh u.ska t;fkda,a iajNdjfha ksmo fõ'

C
6
H

12
O

6(aq)  hSiaÜ  2C
2
H

5
OH(aq) + 2CO

2
(s)

hSiaÜ ;=< we;s ishsfïia tkaihsuh u.ska fuu m%;sl%shd fõ.j,s jeä lrhs' fï wkaoug
uoHidr iE§fï  l%shdj,ssh meiSu ̂ Fermentation& f,i ye¢ka fõ'

11'.a¨fldaia yerekq úg § iSks wvx.= wuq øjHj,ska o t;fkda,a ,nd .; yel'
Wod( f;,sÊc ^órd&

Wla me‚ ̂molasses&
rg b¢
m,;=re hqI
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12' idkaø Wla hqI ødjKhlska iSks iaMálslrKh l< miq b;sß jk w÷re meye;s Wl= øjh
Wla meKs fõ' Wla meKsj, 30] muK iSks wvx.= fõ' Wla meKsj, wvx.= jk iSks j¾.
kï iqlafrdaia" .a¨fldaia yd *Dlafgdaia fõ' fuys § Wla meKsj, wvx.= iSks m%:ufhka
.a¨fldaia njg m;a l< hq;= hs' ta i|yd Wla hqI c,h iu`. 1(5 wkqmd;hg ñY% fldg
;kql l< hq;= hs' Wla hqIj, wvx.= jk khsÜrcka m%udKh m%udKj;a fkdfõ kï
fuhg wefudakshï i,af*aÜ fyda wefudakshï fmdiafmaÜ tl;= fldg i,a*shqßla wï,h
iaj,am m%udKhla oud wdï,sl l< hq;= fõ' wdï,sl udOH hSiaÜj, j¾Okhg w;HjYH
fõ' wdï,sl Wla hqI ødjKh meiSfï ;gdlhg oud hSiaÜ fhdokq ,efí' hsiaÜj, wvx.=
bkajfÜia keue;s tkaihsuh iqlafrdaia iSks" .a¨fldaia yd *Dlafgdaia hk ir, iSks njg
ì| fy,kq ,efí'

Sucrose water

12 22 11 2 6 12 6 6 12 6C H O H O C H O C H O  bkajfÜia

hSiaÜ

iqlafrdaia     .a¨fldaia   *Dlafgdaia

bkamiq hSiaÜj, we;s ihsfïia tkaihsu" ks¾jdhq ;;a;aj hgf;a § .a¨fldaia" t;s,a
uoHidrh njg m;a lrhs' bkamiq ,efnk ødjKh' wdijkh lsÍfuka ixY=oaO t;s,a
uoHidr ,nd .kS'

6 12 6 2 5 22 2C H O C H OH CO ks¾jdhq

   hSiaÜ
^ihsfÜia &

13' ² ,el¾" jd¾ksIa jeks ;Ska; l¾udka; i|yd
² iqj| ú,jqka l¾udka; i|yd
² leiai i|yd m%;sldr f,i fokq ,nk isrma iy wßIag iE§u i|yd
² úkdlsß ksIamdokh i|yd $ wdydr i|yd

14'   6 12 6 3 2 2( ) 2 ( ) 2 ( )C H O aq CH CH OH aq CO g ks¾jdh q Yajikh

hSiaÜ md,kh lrk
   ,o wjia:d

12 22 11 2 3 2 2( ) ( ) 4 ( ) 4 ( )C H O aq H O l CH CH OH aq CO s  
hSiaÜ

ffcj ridhk ixiaf,aIKfha §" t;fkda,a j,g wu;r j w;=re M,hla jYfhka
ldnkavfhdlaihsâ ,nd foa' ldnkavfhdlaihsâ jdhqjla neúka M, fjka lr .ekSfï
wmyiq;dj u`. yef¾' ;jo tla .ä fldaia wKqjlska t;fkda,a wKq 2 la iy iSks wKqjlska
t;fkda,a wKq 4 la ,nd foa' fuu m%;sl%shd fol isÿ ùug by< m%;sl%shd ;;a;aj wjYH
fkd jk neúka ffcj ridhksl wkaoug t;fkda,a ms<sfh, lsÍu wd¾Ól jYfhka jdis
odhl fõ'

15' t;fkda,aj, ridhksl ixiaf,aIKh i|yd t;ska jdhqj nyq, j fhdod .efka'

-

2 4 2 3 2C H (s)+H O(g) CH CH OH(l)             ΔH=-45 KJmo l
1

 t;ska     yqud,h       t;fkda,a
   300 oC, 60-70 atm, Phosphonic (V) acid catalyst

fyda

2 2 2 4 3 2 4( ) ( ) ( )C H g H SO l CH CH SO H l 

Ethyl Hydrice sulfate

3 2 4 2 3 2 2 4( ) ( ) ( ) ( )CH CH SO H l H O l CH CH OH l H SO l  

t;fkda,a
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16' úkdlsß" weisála wï,h
17' t;s,a uoHidrh wvx.= ødjK u; weisfgdnelag¾ kï nelaàßhd l%shd lsÍfuka

úkdlsß idod.; yel'

2 5 2 3 2( ) ( ) ( ) ( )C H OH aq O g CH COOH aq H O l  weisfgdanelag¾

18' iajdNdúl úkdlsß idod .ekSu i|yd iSks wvx.=" fmd,a j;=r jeks ødjK fhdod .; yel'
fmd,a j;=rg iSks oud" iSks m%;sY;h jeä lr f.k thg hSiaÜ oud meiSug ,la lrkq
,efí' fuys § ksmo fjk uoHidr ødjKhg weisfgdnelag¾ nelaàßhd wvx.= úkdlsß
iaj,amhla tl;= fldg úkdlsß ms<sfh, lr.kq ,efí'

kuq;a lD;%su j úkdlsß ms<sfh, lsÍfï § ixY=oaO weisála wï,h ;kql lr úkdlsß
idod.kq ,efí'

19' rildrl f,i" wdydr l,a ;nd .ekSu i|yd" wdydr fuf,la lr .ekSu i|yd Ndú;
lrkq ,efí'

20'a. ridhksl j t;fkda,a ixiaf,aIKfha § by< m%;sl%shd ;;a;aj 300 oC , 60-70 atm
mSvk iy W;afm%arl Ndú; l< hq;= fõ' ;j o tla m%;sl%shd jghl §
,efnk M, m%udKh wvq neúka" m%;sl%shd jg lsysmhl § isÿ l< úg by< M,hla ,nd
.; yels h'

fuu by< m%;sl%shd ;;a;aj wd¾Ólj jYfhka wjdisodhl fõ'
kuqÿ Ôj ridhksl ixiaf,aIKfha § wuqøjHj, msßjeh idfmalaI j wvq jk w;r by<
m%;sl%shd ;;a;aj Ndú; lrkq fkd ,efí' fuys § ,efnk M,h ixY=oaO jk w;r msßisÿ
lr .ekSug úhoula oeÍug isÿ fkdfõ'
b. wdijkh'

21'  
6 12 6 2 5 22 2

               1 2

C H O C H OH CO 



hSiaÜ

.a¨fldaia 540 g l we;s ujq, .Kk 
540  

    3
180   /

g

g mol
 

t;fkda,a ujq, .Kk   = 6

22' iuyr Ydl ,dlaIKsl .kaOfhka iy rifhka hq;a jdIamYS,s ixfhda. ksmo jkq
,efí' fïjd i.kaO f;,a f,i ye¢ka fõ'

23' l=re÷ f;,a ̂ Cinnamon leaf oil&

me`.sß f;,a ̂Citronella oil&

.ïñßia f;,a ^Pepper oil&

lr|uqx.= f;,a ̂ Cardamom oil&

l=re÷ fmd;= f;,a ̂ Cinnamon bark oil&

idÈlald f;,a ^Nutmeg oil&

lrdnq keá f;,a ^Clove bud oil&

i÷ka f;,a ^Sandalwood&

24' l=re÷ fmd;= f;,a ( wdydrj, rih iqj| jeä lr .ekSug l=¿ nvq jYfhka
fhdod .efka'

lrdnq keá f;,a ( oka;df,am ksIamdokhg $ wdydrj, ri yd iqj|
jeä lr .ekSug Ndú; lr .kq ,efí' $ inka ksIamdokhg

me`.sß f;,a ( lDñ kdYl iE§ug$lDñ úi¾ck (insect repellent) iEoSug
fhdod .efka'
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25'iejekaord ( uq,a
i÷ka ( l|
l=re÷ ( fmd;=" uq,a yd fld<
me`.sß ( fld<
frdai$iukamsÉp ( u,a
idÈlald ( îc
lrdnq keá ( mqIam fldgia

26'  T!IO" rildrl" i.kaO øjH" idhï yd j¾Kl" lDIs ridhksl øjH" m<sfndaO kdYl"
lDñ kdYl" j,a kdYl iy wdydr wdl,k øjH f,i o Ndú; lrkq ,efí'

27'

  ixfhda.fha ku   m%Nj          m%fhdack

Ydl lef*aka f;a fld<    W;af;ac T!IOhls'

m%Nj bhqðfkda,a lrdnq f;,a    i.kaOldrlhls$ rildrlhls'

fuda*ska fmdms Ydlh    fõokd kdYlhls'

CIqø Ôú fmksis,ska fmksis,shï    m%;sÔjlhls
m%Nj     È,Srh

28'  ² msfkda,a ldKavh
² yhsfv%dlaihsv ldKav
² wefrdaueál jHqy
² lsfgda ldKavh $ ldnkhs,a ldKav
² khsÜrcka wvx.= úIu cd;sh pl%

^Heterocyclic componds with Nitrogen&

29'  ² wekaf;dihkska
² fÜÜrdg¾msfkdhsv

30'

           euginol Cinamaldehyde

1' B;r ldKavh 1' we,aä.hsv ldKavh
2' we,alfyd, ldKavh 2' oaú;aj nkaOkh
3' oaú;aj nkaOkh 3' wefrdaueál n,h
4' wefrdaueál n,h

31 l=re÷ f;,a l¾udka;h

32'  1' wdijkh
2' ødjl ksiaidrKh
3' ;o lsÍu $ Expression
4' bá Ndú; fldg f;rmSu

HO

CHO
1.

2.

4. 3.
3. 2.

1.
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33' ² oaú;Shsl mßjD;a;c Ydl ;=< ksmojkqfha b;du;a w,am jYfhks' tneúka fïjd

ksiaidrKh lr .ekSu i|yd wuqøjH f,i Ydl m%Nj úYd, jYfhka Ndú; l< hq;= fõ'

kuqÿ jeäjk b,a¨u iemhSug ;rï jk Ydl m%udKhla wuqøjH jYfhka tl jr ,nd

.; fkd yels w;r oaú;Shsl mßjD;a;c ksmo ùu i|yd Ydlh fïÍug o ld,hla .; fõ'

² ixY=oaO oaú;Shsl mßjD;a;c ,nd .ekSu myiq ld¾hla fkd jk w;r ixY=oaO l%shdj,sfha

§ oaú;Shsl mßjD;a;cj, l%shdldÍ;ajhg ydks úh yel'

² tla tla oaú;sShssl mßjD;a;cj,g wfõksl jQ ksiaidrK l%ufõohla wkq.ukh l<

hq;= w;r mÍlaIK .Kkdjla isÿ fldg fuu l%ufõoh fidhd .; hq;= j we;'

² ksiaidrKh lrk ,o oaú;Shsl mßjD;a;cfha .=Kd;aul Ndjh" ksiaidrKh lrk

l%uh u;" th j.d lrk ,o ìu$mi u;" rgl foaY.=Kh u; wd§ idOl .Kkdjla u;

r|d mj;S'

34' ksiaidrKh lrk ixfhda.fha ridhksl iajNdjh ms<sn| wjfndaOhla ,nd .ekSu jeo.;a

fõ' øjdxlh" ødjH;dj" O%eùh;dj" wdï,sl$NdIañl .;s.=K" wdfrdamKh" ia:dhs;dj iy

fN!;sl iajNjh, mrudKql ialkaOh hkdÈh fõ'

35'  1' iqÿiq ødjlhla iy l%uhla Ndú; lr úh<s YdL m%Njhlska ksiaidrKh lr ms<sfh,

lr .ekSu' ^by; 32 ys i,lk ,o l%u 4 ka iqÿiq l%uhla Ndú; l< yel&

2' ksiaidrlh idkaø lrñka" ødjlh bj;a lr .ekSu' fï i|yd frdgfõmrhla

Ndú; l< yel'

3' wixY=oaO ksiaidrlfha ix>glj,g fjka lr .ekSu'

4' ta tla tla ix>glhka msßisÿ lr .ekSu'

5' msßisÿ lr .;a ix>glfha jHqyh ks¾Kh lsÍu" fN!;sl .=K iy ridhksl .=K

       ks¾kh lsÍu'

36' 1'   2'     3'             4'     5'

37' 1'    2'       3'               4'              5'

38' ² l=reª f;,a .ekSug m%:u l=reª l| ;e,sh hq;= hs' fï i|yd mqyqKq Y%ñlhka fkdue;s

ùu'

² l=reªf;,a ksiaidrKh i|yd ;U WmlrK Ndú; l< hq;= fõ' fï i|yd wêl

msßjehla ±Íug isÿ úu'

² h,a mek.sh l%u Ndú;h ksid Y%ñlhka úYd, jYfhka wjYH ùu iy M,odhs;dj

wvq ùu'

² msßjeh wêl jk w;r ,dNhla fkdue;s ùu'

Cl

CH
3

Cl Cl
CH

3

Cl

CH
3

O

O

N

N

N

N

CH
3 CH

3

OH

CH
3
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39' ² hï lDñ if;la Ydlhg ydks l< úg § thska oaú;Shsl mßjD;a;c msg;g uqod  yef¾'
iuyr oaú;Shsl mßjD;a;cj,g wfõksl jQ ier .kaOhla iy hï T!Iëh .=Khla
we;s neúka lDñ i;=ka Ydlhg ydks fkd lr m,d hhs'

² fï wdldrhg mßirhg uqod yßk ,o oaú;Shsl mßjD;a;c fj;g we§ tk iuyr udxY
NlaIl i;=ka by; Ydlhg ydks lrk ,o lDñ i;=ka wdydrhg .kq ,nk

neúka Ydlh wdrlaId fõ'
40' ² iuyr oaú;Shsl mßjD;a;c m%;súreoaO ,sx.slhka wdl¾IKh lrhs' tneúka fuu

oaú;Shsl mßjD;a;c ridhksl ixiaf,aIKh fldg wod< lDIs j.d ìïj, ;nd thg
wdl¾IKh jk fmd,a l=reñKshka w,a,d f.k úkdY lrkq ,efí' fï wkaoug lDñ
kdYl Ndú; fkd fldg mßir ys;ldó l%ufõohlg lDñ i;=ka úkdY l< yels h'
² iuyr oaú;Shsl mßjD;a;c lDñ i;=ka úl¾IKh lrkq ,efí' fuu oaú;Shsl mßjD;a;c

ridhksl j ixiaf,aIKh fldg T!IO jYfhka o wdf,am jYfhka o Ndú;hg .kq
,efí'

41'  1' f;afld,j, wvx.= jk lef*aka
 2' Rose oil j, wvx.= fcrksfhda,a
 3' lrdnq keá f;,a wvx.= bhqðfkda,a

42'  ² lrdnq keá f;,aj, wvx.= bhqðfkda,a
 ² l=re÷ f;,aj, wvx.= iskue,aäyhsv

43'  g¾msfkdhsv yd i.kaO f;,a
44'  laúfkdak iy uekka fõ
45'  T!IO ( f;a fld<j,ska ksiaidrKh lr .kakd ,o lef*aka W;af;ackh i|yd

Ndú; lrk T!IOhla jYfhka Ndú; lrkq ,efí'
rildrl ( lrdnq keáj, wvx.= bhqðfkda,a" n¾f.dfkda" l=re÷ fmd;=j, we;s

iskue,aäyhsâ tajdfha we;s .=K weiqre fldg f.k wdydr ri .ekaùu'
i|yd Ndú; lrkq ,efí'

lDñ úl¾Il (
foysj, wvx.= me`.sß f;,a lDñ úl¾Ilhla f,i nyq, j Ndú;hg
.efka'

nelaàßhd kdYl (
lrdnq keá f;,aj, wvx.= jk bhqðfkda,a T!IOhla jYfhka Ndú;
jk w;r tajd nelaàßhd kdYl .=Kfhka o hqla; fõ'

46'  oaú;Shsl mßjD;a;cj, ;sfnk woaú;Sh .=K ksid tajd T!IO jYfhka Ndú; l< yel'
tkï m<uqfjka u idok T!IOh ksiaidrKh lrkq ,nkafka Ydl fyda i;a;aj f,dalfhys
h' kuq;a b,a¨ug iß,k iemhqu ,nd §ug kï T!IO ùYd, jYfhka ksmo ùug wjYH
jk w;r fï i|yd wuqøjH jk Ydl b;d úYd, m%udKhla wjYH fõ' wjYH muKg
Ydl wuqøjH fidhd .ekSu wmyiq neúka T!IO ridhksl ixiaf,aIKh lsÍug fm,fò'
T!IOfha w;=re úmdl wju jk wkaoug;a T!IOfha T!Iëh .=K by< jk wkaoug;a
T!IO ksmo úh hq;= hs' tneúka ridhkslj o ixiaf,aIKh lrk ,o T!IOj,ska 50]lg
jvd wêl m%udKhla iajNdj ksIamdok fyda tajdfha jHq;amkak fõ'

47'fldaudßld ( fuys we;s Ôj ridhksl ixfhda.h jkqfha" ms,siaiqï ;=jd,
iy p¾u frda.j,g m%;sldr lsÍfï È fïjd Ndú; lsÍuhs'

ly ( úIîc kdYlhla fuka u wdydrj,g ly meyehla ,nd fok
l=¿nvq j¾.hls' wdhq¾fõofha iy idïm%odhsl fjolfï §
wdydr Ô¾Khg wlaud l%shdldÍ;ajh jeä ÈhqKq lsÍug"
idïm%odhsl fõokd iukhg yd wd¾;jh l%uj;a lsÍug fhdod
.efka'
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48'  ish¨u Ôùkaf.a YÍr ;=< ldnka we;=¿ ùfï uQ,sl mshjr jkafka m%NdYxiaf,aIKh fõ'
Ydl jdhq f.da,fha we;s ldnkavfhdlaihsâ" c,h yd ysre t<sh we;s úg § .a¨fldaia njg
m;a fldg ;ekam;a lr .kq ,efí' fufia ixiaf,aIKh lrkq ,nk wdydr mßfNdackh
lsÍfuka ish¨ u Ôùka ;=<g ldnka we;=¿ fõ' m%NdixYaf,aIKh wdrïN fldg mshjr
.Kkh isÿ ùfuka oaú;Shsl mßjD;a;c Ydl ;=< ksmo fõ' tneúka oaú;Shsl mßjD;a;c
hkq ldnksl ixfhda. fyda tajdfha jHq;amkak fõ'

49' 1' m;% j¾K f,aL Ys,amh'
2' ;=kS ia;r j¾Kf,aL Ys,amh'
3' ia;ïN j¾Kf,aLk Ys,amh'

50'  ld¾hlaIu fjka lr .ekSula i|yd ødjl l=àrh fjka lr .ekSug Ndú; lrk ,o
ødjl ñY%Kfha jdIamfhka ix;Dma; lr .; hq;= fõ' ke;fyd;a flaIsl wdl¾IKh
u.ska ;=ks ia;rh u; ødjl ñY%Kh by<g .uka lrkq fkd ,efí'

51' mEfka ;Ska; o ixrplj,g fjka ùug mq¿jk'
52'  iaÓ;sl l,dmh  ( m;%fha fi,shqf,daiaj,g iïnkaO ù we;s c, jdIam

.;sl l,dmh   ( ødjl ñY%Kh
53' RF  }    ixrplh .uka l< ÿr

       ødjl fmruqK .uka l< ÿr
54'  ixrpl .uka l< ÿrg jvd ødjl fmruqK .uka l< ÿr ieu úg § u jeä fõ' Rf w.h

hkq ixrpl yd ødjl fmruqK w;r wkqmd;h fõ' tneúka Rf w.h iEu úg § u 1 g jvd
wvq fõ'

55' 1' mqk¾ia:álslrKh
2' W!¾Ojmd;kh

56'  idïm," ødjl ñY%Kh ;=< Èh jk w;r ;=kS ia;rh u; flaIsl wdl¾IKh u.ska
 by<g .uka lsÍug isÿ fkdfõ'

57'  ke;fyd;a ñY%Kfha ixrpl fyd| fjka ùula isÿ fkd jk w;r ;=kS ia;rh u; by<g
.uka lsÍfï § ;Srejla wdldrhg me;sr hkq ,efí'

58' 1' ixfhda.h WKq ødjlfha Èh úh hq;= w;r ødjlh isis,a lrk úg § >k
njg m;a jk wdldrhg iqÿiq ødjlhla f;dard .; hq;= hs'

2' ødjlh wju m%udKhl ixfhda.h Èh lr j¾Khla we;akï bj;a lsÍu i|yd il%sh
      ldnka iaj,amhla oud kgjd WKqfjka fmrd .; hq;= h'

3' fmrd .kakd ,o øjHh whsia n÷kl nyd isis,a lr iaMál njg m;a lr
.; hq;= hs'

4' nqla; mqkS,hla yd pQIK fmdïmhla wdOdrfhka iaMál fmrd isis,a ødjkh Ndú;dfldg
      iatál fidaod .; hq;=fõ'
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tallh 19  -  LKavdxl cHdñ;sh

nyqjrK m%Yak

1' A (2, 3),   B (2, 5) kï AB È."

^1&  3 ^2&  3 ^3&  2 ^4&  2 ^5&  -7

2' P (0, 0),   Q (3, 4)  kï PQ È.

^1&  3 ^2&  4 ^3&  5 ^4&  7 ^5&  5

3' X (3, 4),   Y (7, 4)  kï  XY  È.

^1&  4 ^2&  2 ^3&  3 ^4&  3 ^5&  58

4' AB = BC o B (2, 3),   C (4, 7)  o kï A ys LKavdxl jkqfha"

^1&  (3, 5) ^2&  (6, 10) ^3&  (2, 4) ^4&  (0, -1) ^5&  (-1, 0)

5' y = 3x + a  f¾Ldj (0, 7) ,laIH yryd hhs kï a ys w.h jkafka"

^1&  0 ^2&  7 ^3&  -21 ^4&  21 ^5&  -7

6' y + 2x = b  f¾Ldj (1, 3) ,laIH yryd hhs kï b  ys w.h jkafka"

^1&  1 ^2&  3 ^3&  5 ^4&  7 ^5&  2

7' y = 3x - 2 yd y + 2x = -2  ir, f¾Ld foflys fþok ,laIHfha LKavdxl

^1&  (-2, 0) ^2&  (2, -2) ^3&  (0, 2) ^4&  (0, -2) ^5&  (3, -2)

8' y = 3x + 2  yd  3y + x =  6 ir, f¾Ld fol

a. iudka;r fõ'

b. ,ïnl fõ'

c. y wlaIh u; tl u ,laIHhl § fþokh fõ'

ñka i;H jkafka"

^1& a muKs' ^2& b muKs' ^3& c muKs'

^4& a yd c muKs' ^5& b yd c muKs'

9' y + 2x = 1  yd  y = -2x + 2 ir, f¾Ld fol

a. iudka;r fõ'

b. ,ïnl fõ'

c. y wlaIh u; tl u ,laIHhl § fþokh fõ'

 B
 C
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ñka i;H jkafka"

^1& a muKs' ^2& b muKs' ^3& c muKs'

^4& a yd c muKs' ^5& b yd c muKs'

10'
1

0
2

y x  ir, f¾Ldj x wlaIfha Ok ÈYdj iu. idok fldaKfha tan w.h

jkafka"

^1& -1 ^2&  -
1

2
^3&  -2 ^4&  0.5 ^5&  1

11' A(2, 1) yd  B(3, 2)  fõ'  AB os. iudk jkafka@

1'  2 2' 2 3' 4 4' 8 5' 34

12' A(2, -3) yd  B(-1, 1)  fõ'  AB os. iudk jkafka@

1' 5 2' 25 3' 1 4' 5 5' 15

13' X(21, 28) yd A(21, 35), B(27, 28) yd C(25, 31) fõ' A, B yd C w;=ßka X g wdikakfhka u
msysá ,laIHh jkafka
1' A h 2' B h 3' C h 4' A,B yd C ish,a,h
5' fok ,o f;dr;=re m%udKj;a fkdfõ'

14' A(5, 6) yd  B(17, x)  fõ' AB=13 kï x ys w.h iudk jkafka@
1' 1 gh' 2' 11 gh' 3' 1 fyda 11 gh 4' 10 fyda 12 gh'
5' fuu lsisjla fkdfõ'

15' P(2, 1) yd  Q(4, 7)  kï PQ ys uOH ,laIHfha LKavdxl jkafka@
1' ^6" 8& 2' ^2" 6& 3' ^3" 4& 4' ^1" 3& 5' ^4" 12&

16' A(3, 7) yd  B(5, 1)  kï AB ys uOH ,laIHh C o AC ys uOH ,laIHh D o fõ'
D ,laIHfha LKavdxl jkafka@

1' ^11" 15& 2' ^7" 11& 3' ^-1" 13& 4' ^11" 15& 5' ^ 1 1
2 23 ,  5 &

17' PQ ys uOH ,laIH R fõ' P LKavdxl ^2" 3& o R ys LKavdxl ^3" 2& o fõ' Q ys LKavdxl
iudk jkafka@
1' ^5" 5& 2' ^2'5" 2'5& 3' ^1" -1& 4' ^0'5" -0'5& 5' ^4" 1&

18' A, B yd C hkq tal f¾Çh ,laIH ;=kls'  AB:BC = 3:1 la fõ' A yd C ys LKavdxl
ms<sfj<ska ^7" 2& yd ^-1" 2& fõ' B ys LKavdxl jkafka@

1' ^1" 2& 2' ^4" 0& 3' ^ 1
22 ,  -1 & 4' ^2" 0& 5' ^ 1

22 ,  0 &

19' YS¾I ^1" 2&" ^-1" 1& yd ^2" 1& ys oS msysgd we;s ;%sfldaKh
1' iu mdo ;s%fldaKhls'
2' iu oaúmdo ;%sfldaKhls'
3' úIu mdo ;%sfldaKhls'
4' Rcq fldaKS ;%sfldaKhls'
5' by; lsisjla fkdfõ'
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20' A(11, 0) yd B(3, 4) ys uOH ,laIHh C fõ' CO ^fuys O uQ, ,laIHh fõ'& ys uOH
,laIHfha LKavdxl jkafka@

1' ^2" -1& 2' ^7" 2& 3' ^ 2 1
3 32 ,  1 & 4' ^14" 4& 5' ^ 1

23 ,  1 &

21' wkql%uKh 4 la o wka;#LKavh 3 la o jk ir, f¾Ldjl iólrKh jkafka@
1' y = 4x +3
2' y = 3x +4
3' y-3 = x - 4

4' 1 1
4 3y x 

5' 1 1
3 4y x 

22'  wkql%uKh 1
2  la o wka;#LKavh -2 o jk ir, f¾Ldj ksrEmKh jkafka@

1' 2 4 0y x   2' 2 4 0y x  

3' 2 4 0y x   4' 2 2 2 0y x   

5' 1
2 2 0y x  

23'  4y x  ys ms<sfj<ska wkql%uKh yd wka;#LKavh jkafka@

1' 0 yd 4 2' 4 yd 0 3' 2 yd 2 4' 2 yd 0 5' 0 yd 2

24'  2 3 6y x  ys ms<sfj<ska wkql%uKh yd wka;#LKavh jkafka@

1' 3 yd 6 2' 3 yd -6 3' 1'5 yd -3 4' 1'5 yd 3 5' 1'5 yd -6

25'  1y x   u.ska ksrEmKh lrk f¾Ldj x - wlaIfha Ok osYdj iu. idok iq¿ fldaKh

jkafka@
1' 10 2' 00 3' 450 4' 900 5' 1350

26'  3 1 0y x    u.ska ksrEmKh lrk f¾Ldj x - wlaIfha Ok osYdj iu. idok iq¿

fldaKh jkafka@

1' 0

3 2' 450 3' 300 4' 600 5' 1200

27'  x wlaIfha Ok osYdj iu. idok fldaKh wvq w.fha isg jeä w.h olajd wkqms<sfj<g
ksrEmKh fldg we;af;a my; iólrK u.ska oelafjk f¾Ld iuQy w;=ßka l=uk iuqyh
o@

1' 1,   2 6 1,    3 1y x y x y x     

2' 1,   3 1,    2 6 1y x y x y x     

3' 3 1,   2 6 1,    1y x y x y x     

4' 3 1,   1,    2 6 1y x y x y x     

5' 2 6 1,   3 1,    1y x y x y x     

28'  2 4y x  u.ska fokq ,nk ir, f¾Ldfjys wka;#LKavh yryd .uka lrkafka my;

iólrK u.ska fokq ,nk l=uk f¾Ldj o@

1' 4x  2' 4y  3' 3 4y  4' 3 4x  5' 4x y 
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29'my; iólrK hq., u.ska ksrEmKh lrkq ,nk l=uk f¾Ld hq.,h iudka;r jkafka
o@

1' 2 4  ;    2 4x y x y   

2' 3 2 23  ;    3 2 26x y x y    

3' 6 3 7  ;    6 2 15x y x y   

4' 5 7  ;    5 18x y x y   

5' 2 14  ;    2 4 25x y x y   

30  3 4y x  ka oelafjk f¾Ldjg ,ïnl j hk f¾Ldjl wkql%uKh jkafka@

1' 3 2' 3
4 3' 4

3 4' -3 5' 1
3

31'   A(-2, 1)  Tiafia hk x wlaIhg iudka;r f¾Ldfõ iólrKh ñka l=ula o@

1' 2x   2' 1x  3' 2y   4' 1y 

5' fï lsisjla fkdfõ'

rpkd m%Yak

1' isiqjl= ;uka ,o is;shula mß.Kl ialekrh u.ska ialEka lr mß.Kl ;srhg f.k
th u; 1 cm ne.ska jQ fldgq oe,la ̂ Grid& t,k ,os' mß.Kl ;srfha osia jk rEmh my;
oela fõ'

i. 0 u.ska olajd we;s ,laIHh uQ, ,laIH f,i fyda fuu fldgq oe, LKavdxl ;,hla
njg m;a lr A, B, C, D, E ,laIHj, LKavdxl mámdá.; hq., f,i olajkak'

ii. BE ÿr .Kkh lrkak'
iii. AE yd BD f¾Ldj, wkql%uKh fidhkak'
iv. AE yd BD f¾Ld .ek l=ula lsj yels o@
v. BC ÿr .Kkh lrkak'
vi. A yd D hd lrk f¾Ldjg ,ïNl j P yryd w|sk f¾Ldfõ iólrKh fidhkak'
vii. BC ys uOH ,laIHhg P isg hd hq;= ;sriaa yd isria ÿr cm j,ska olajkak'

2' f,dalh f.da,dldr jk w;r l=vd j¾. M,hla i|yd tys f.da,dldr njg jvd iu;,d
nj wmg osia fõ' .=jka ud¾. ms<sn| is;shï wOHkfha oS f.da,dldr nj" l÷j,g jvd
iu;, nj jeo.;a fõ' fldgq oe,l msysgk Y%S ,xld is;shul msysgqï my; mßos olajkak'

yïnkaf;dg ^0" 0&" ;%sl=Kdu,h ^8" 15&" hdmkh ^5" 12&"  fld<U ^-3" 4& fõ'
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i. fld<U" yïnkaf;dg .=jka m:fha os. .Kkh lrkak'
ii. fld<ôka .uka wrUk .=jka hdkhla yïnkaf;dg yryd ;s%l=Kdu,hg ,`.d fõ'

.uka ud¾.fha ÿr .Kkh lrkak'
iii. yïnkaf;dg iy hdmkh w;r yß ueo .=jka kej;=ula we;s lrkafka kï tu msysgqu

fld<U isg .=jka m:fha ÿr fidhkak'

3' ;,hl msysá ia:dk ksjeros j oelaùfï l%ufõohla f,i ldáiSh ;,h ye|skaúh yel'
i. m%dfhda.sl f,dalfha ldáiSh ;,h Ndú; jk wjia:d 2 la ,shkak'

ii. P(x
1
, y

1
), Q(x

2
, y

2
) kï PQ f¾Ldfõ os. i|yd m%ldYhla ,shkak'

A(5, 3), B(1, 0) kï AB f¾Ldfõ os. fidhkak'

iii. AB ys uOH ,laIHh C  kï C ys LKavdxlh fidhkak'

iv. X(6, 8), Y(2, -2) kï XY f¾Ldj 3(1 wkqmd;hg fnok ,laIHfha LKavdxlh fidhkak'

v. y = 3x + 2 f¾Ldjg ,ïnl ^0" -1& yryd hk f¾Ldfõ iólrKh ,shkak'

4' A(1, 1), B(5, 1), C(3, 4) jk f,i ABC ;%sfldaKhla we;'

i. A, B, C ,laIH LKavdxl ;,hl ,l=Kq lrkak'

ii. AB os. tall lSh o@

iii. ABC ;%sfldaKfha mdoj, os. fidhd th iu oaúmdo nj fmkajkak'

iv. AB mdoh ,ïnl j iuj folg fnok f¾Ldfõ iólrKh ,shkak'

v. ABC ;%sfldaKfha j¾. M,h .Kkh lrkak'

5' i. y=3x-2 ir, f¾Ldfõ wkql%uKh yd wka;#LKavh fidhkak'

ii. y=3x-2  f¾Ldjg iudka;r uQ, ,laIHh yryd hk ir, f¾Ldfõ iólrKh fidhkak'

iii. y=2x+4 ir, f¾Ldj x wlaIHh yd y  wlaIHh fPaokh lrk ,laIHj, LKavdxl

fidhkak'

iv. tu f¾Ldfjka x wlaIH yd y wlaIH fPaokh jk ,laIH w;r flá u ÿr fidhkak'

v. fuu ir, f¾Ldfjka" x wlaIfhka" y wlaIfhka jg jk ;%sfldaKfha j¾.M,h

.Kkh lrkak'

6' ABCD idudka;rdi%fha A ys LKavdxl ^1" 4& o C ys LKavdxL ^-3" 5& o fõ' AB yd AD ys

wkql%uK ms<sfj,ska 1
2  yd 1 fõ' B yd D ys LKavdxl fidhkak'

A

D

C  (-3, 5)

B

(1, 4)

(1)

 1
2
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7' PQRS idudka;rdi%fha QR f¾Ldfjys yd QP f¾Ldfjys iólrK ms<sfj<ska y-3x=-2 yd
3y + x=14 fõ' S ys LKavdxlh ^4"2& fõ' PQRS RcqfldaKdi%hla nj fmkajd tys j¾.
M,h fidhkak'

8' ABC ;%sfldaKfha AB, BC yd CA f¾Ld LKavj, iólrK ms<sfj<ska 2y = x + 4,
y = 2x - 1  yd y = -4x -7 fõ' ABC ;%sfldaKfha j¾. M,h j¾. tall 9 nj fmkajkak'

9' l f¾Ldfõ wkql%uKh 2 la jk w;r th P(2,1)  ,laIHh Tiafia .uka lrhs' P Tiafia l

g ,ïnl j .uka lrk f¾Ldj u; Q msysgd we;af;a PQ os. tall 5  la jk mßos h'

Q msysàï folla we;s nj fmkajd tajdfhys LKavdxl fidhkak'

10' A(9, 2), B(3, 2) yd C(6, 6) jk ABC ;%sfldaKfha mdoj, uOH ,laIHhka YS¾I fldg .;a
;%sfldaKfha mßñ;sh fidhkak'

A

B

C

y = -4x -7

2y = x + 4

D

y = 2x - 1

A (9, 2)

C (6, 6)

P

R

B (3, 2)

Q

Q
P(2, 1)

2

5

P

S

Q

R

y-3x=-2
3y + x=14
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nyqjrK - ̂ ms<s;=re&

1' ms<s;=r-3

2' ms<s;=r-3

3' ms<s;=r-1

4' ms<s;=r-4

5' ms<s;=r-2

6' ms<s;=r-3

7' ms<s;=r-4

8' ms<s;=r-5

9' ms<s;=r-1

10' ms<s;=r-4

11' ms<s;=r-2

2 2 2 2 2(2 3) (1 2) 1 1 2

2

AB

AB

      



12' ms<s;=r-1

 22 2 2 22 ( 1) ( 3 1) 3 4 25 5AB AB          

13' ms<s;=r-3

2 2 2 2

2 2 2 2

2 2 2 2 3 2

(21 21) (28 35) 7 7

(21 27) (28 28) 6 6

(21 25) (28 31) 4 3 25 5 5

XA XA

XB XB

XC XC

      

      

         

,     X XA XB XC  g wdikakfhau we;af;a C h'

14' ms<s;=r-3

2 2 2 2 2 2 2 2AB =13 =(17-5) +( -6) =>169 =12 ( 6) ( 6) 169 144 25 5

  6 5     6 5

        11 1

x x x

x x

x x

       

     

 

fyda

fyda 

15' ms<s;=r-3

PQ ys uOH ,laIHfha LKavdxlh 
4 2 7 1

, (3,  4)
2 2

  
 

 

16' ms<s;=r-5

C ys LKavdxlh 
3 5 7 1

, (4,  4)
2 2

  
  
 

D ys LKavdxlh  1 1
2 2

3 4 7 4 7 11
, , 3 ,5

2 2 2 2

    
     
   

17' ms<s;=r-5
Q ys LKavdxlh ^a, b& hehs is;uq'
PQ ys uOH ,laIHh R neúka
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2 3

, 3, 2
2 2

a b
R

  
  
 

 nj oS we;'

2
3

2

a 
   o 

3
2

2

b 
  o fõ'

6 2

     4

a  



 o 4 3

     1

b  



 o fõ'

Q ys LKavdxl } ^4" 1&

18' ms<s;=r-1

AC uOH ,laIHh D hhs is;uq' túg D 
7 ( 1) 2 2

, (3,2)
2 2

   
  
 

 oeka DC ys uOH

,laIHh B fõ' 
3 ( 1) 2 2

, (1,2)
2 2

B
   

  
 

fõ ^ AB:BC=3:1 neúka &

19' ms<s;=r-3

mdoj, os. ( 2 2 2 2(1 2) (2 1) 2, (1 ( 1)) (2 1) 5          yd

2 2(2 ( 1)) (1 1) 3    

mdoj, os. tlsfklg fjkia neúka fuh úIu ;%sfldaKhls'
20'ms<s;=r-5

11 3 0 4
, (7, 2)

2 2
C

  
  
 

O uQ, ,laIHh neúka O=(0, 0) fõ'

  CO ys uOH ,laIfha LKavdxlh }  1
2

7 0 2 0 7
, ,1 3 ,1

2 2 2

    
    

   

21' ms<s;=r-1
y=mx + C ys wkql%uKh o C wka;#LKavh o ksrEmKh lrhs' fuys oS m=4 o c=3 o fõ'

ir, f¾Ldfõ iólrKh 4 3y x   fõ

22'  ms<s;=r-2

 1
2m    yd C=-2  neúka"

ir, f¾Ldfõ iólrKh  1
2 2 2 4 2 4 0y x y x y x          

23'  ms<s;=r-2

y mx c   wdldrhg .;a úg 4 0y x   jk neúka wkql%uKh 4 o wka;#LKavh 0 o

fõ'
24'  ms<s;=r-3

2 3 6y x  iólrKh y mx c   wdldrfhka oela jQ úg 1.5 ( 3)y x    ,efí'

fï wkqj m = wkql%uKh 1'5 fõ' c = wka;#LKavh  -3 fõ'
25'  ms<s;=r-3
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26' ms<s;=r-4
27'  ms<s;=r-4

1y x   ys wkql%uKh 1 fõ'

2 6 1y x   ys wkql%uKh 3 fõ'

3 1y x   ys wkql%uKh 1
3  fõ'

m ̂ wkql%uKh& tan   ,     hkq   x wlaIHfha Ok osYdj iu. idok iq¿ fldaKhhs'

m   úg     fõ

 m ys ms<sfj< 1

3
" 1" 3 fõ'

fuu m  w.hkag wkqrEm f¾Ld wkqms<sfj<g fokq ,nkafka ^4& ys h'
28'  ms<s;=r-2

2 4y x   ys wka;#LKavfha LKavdxlh ̂ 0" 4& fõ' fuh ;Dma; lrkafka 2' ms<s;=r muKs'

29'  ms<s;=r-5

 2 14x y   ys wkql%uKh 1
2   fõ' 2 4 25x y    ys § wkql%uKh 1

2   fõ' iudka;r

f¾Ldj, wkql%uK iudk jk neúka ̂ 5& u.ska iudka;r f¾Ld hq.,hla ksrEmKh lrhs'

30'  ms<s;=r-5
tlsfklg ,ïnl j we;s f¾Ld foll wkql%uKh m

1
 yd m

2
 kï m

1
m

2
=-1  fõ' fuys

oS we;s f¾Ldfõ wkql%uKh 3 la fõ'

1
32 23 1m m       fõ'

31'  ms<s;=r-4
x wlaIHhg iudka;r f¾Ldjl iólrKh y=k f,i oelaúh yel ^k ksh;hls&
A(-2, 1) Tiafia hk neúka wdfoaY lsÍfuka 1= k

  wjYH f¾Ldfõ iólrKh y=1 fõ'

rpkd - ̂ ms<s;=re&

1' i. A(1, 5) ,  B(2, 6),  C(5, 3),  D(3, 2) ,  E (2, 1)
ii. (6-1) = 5 cm

iii. AE wkql%uKh m
1  

1 0

1 0

5 1 4
4

1 2 1

y y

x x






   
 

BD wkql%uKh m
2 

6 2 4
4

2 3 1


   
 

iv. AE iy BD f¾Ld iudka;r fõ'
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v.

   

   

   

2 2

1 0 1 2

2 2

2 2

BC 2 5 6 3

      = 3 3

      = 18

BC =3 2

x x y y

cm

  

   

 

vi. AD wkql%uKh m
 

5 2

1 3

3 3

2 2






 


         AD ,ïnl f¾Ldfõ wkql%uKh
2

3
  (m

1
m

2
=-1)

ADg ,ïnl f¾Ldj 
2

3
y x c   fuu f¾Ldj P(3, 3) ,laIH yryd .uka lrhs'

2
3 3   =>  =1

3
c C  

  f¾Ldfõ iólrKh 
2

1
3

y x 

vii. B(2, 6), C(5, 3) fõ'

uOH ,laIHh 

 

2 5 6 3
,

2 2

3.5,  4.5

  
  
 



P(3, 3) neúka hd hq;= ;sria ÿr 0.5 cm, issria ÿr 1.5 cm fõ'

2' i.
   

   

2 2

1 0 1 2

2 2

   

3 0 4 0

9 16

25

5

x x y y  

    

 





ii.  yïnkaf;dg ;%Sl=Kdu,h w;r ÿr

   
2 2

8 0 15 0

64 225

289

17

   

 





    .uka ud¾.h = 5+ 17   = 22



257

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

iii. ^0" 0&"  ^5" 12& ys uOH ,laIHh 
0 5 0 12

,
2 2

  
 
 

}  5 12
2 2,

} ^2'5" 6&

ÿr 2 2

2 2

(2.5 3) (6 4)

5.5 2

30.25 4

34.25

   

 

 



3' i. ² mß.Kl l%Svd ks¾udKfha oS mß.Kl ;Srh ldáiSh ;,hla f,i Ndú; lrhs'
² mß.Kl .; lrk ,o frdfndajre fufyh ùfï oS ldáiSh ;,hla Ndú; lrhs'
² f;dr;=re ikaksfõokh i|yd ldáiSh ;,h Ndú; lrhs' Wod( m%ia;dr&

ii.
   

 

2 2

1 2 1 2

22

2 2

(5 1) 3 0

     4 3

     16 9

     25

     5

PQ x x y y

AB

   

   

 

 





iii. A(5, 3) ,  B(1, 0)

 

5 1 3 0
,

2 2

3,1.5

C

C

  
  
 



iv.

XY f¾Ldfõ uOH ,laIHh Q kï 
6 2 8 2

,
2 2

(4,3)

Q

Q

  
  
 



XY f¾Ldj 3(1 wkqmd;hg fnok ,CIHh QY f¾Ldfõ uOH ,laIHhhs'
tu ,laaIHh P kï"

Q

P

X(6, 8)

Y(2, -2)

3

2

1

1
1
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4 2 3 2
, (3,  0.5)

2 2
P

  
  
 

v. y=3x + 2 f¾Ldfõ wkql%uKh m
1
 kï" m

1
 = 3, fuu f¾Ldjg ,ïnl f¾Ldfõ

wkql%uKh m
2
 kï"

m
1 
m

2 
= -1

3 x m
2
= -1

m
2
= 1

3 ,

tu ,ïnl f¾Ldj 
1

3
y x C    wdldrh fõ' ^0" -1& yryd fuu f¾Ldj hk neúka

C = -1  fõ' 
1

1 0
3

C    

1
1

3
y x  

4' i.

ii. AB  os. } 5 -1
} 4

iii. 2 2

2 3

(3 1) (4 1)

      2 3

13

AC

AC

AC BC AB

   

 



 

ABC   iu oaúmdo ;%sfldaKhls'

iv. AB ys uOH ,laIHh 
5 1 1 1

,
2 2

(3,   1)

  
  
 



AB ys uOH ,laIHh yryd AB g ,ïnl f¾Ldj C yryd .uka lrhs'
tu f¾Ldj x = 3 fõ'

2 2

2 3

(5 3) (1 4)

      2 3

13

BC

BC
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v. C isg AB g ,ïn ÿr } ^4 - 1&
} 3"

ABC ;%sfldaKfha j¾. M,h  
1

4 3
2

6

  



      } j¾. tall 6 hs'
5' i. y = 3x - 2

y = mx + c
wkql%uKh m = 3
wka;#LKavh c = -2

ii. y = 3x - 2  wkql%uKh 3 fõ'
f,i .ksuq' ^0"0& Tiafia hk neúka

0 3 0

0

C

C

  

 

f¾Ldfõ iólrKh" y = 3x fõ'
iii. y = 2x + 4

c = 4, y wlaIh fPaokh lrk ,laIHh ^0" 4&
x wlAIh fPaokh lrK ,lAIHh i|yd

y = 0
0 = 2x + 4
x = -2

(-2, 0)

iv. (0, 4), ( 2,0)

flá u ÿr 2 2(0 2) (4 0)

4 16

20

2 5

   

 





v. j¾. tall 
1

2 4
2

4

  



6' AB ys iólrKh y = m
1
x +c

1
  hehs is;uq

1

1

2
m    neúka" 1

1

2
y x c    fõ'

A ^1" 4& yryd hk neúka 1
1 1 2

1 9
4 1 4

2 2
c c      

AB  ys iólrKh 
1 9

2 2
y x    tkï      2 9       1x y  

AD ys iólrKh y = m
2
x +c

2
  hehs is;uq

2 1m   neúka" 21y x c   fõ'

-2

4

x
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A ^1" 4& yryd hk neúka 2 24 1 3c c   

AD  ys iólrKh 3y x   tkï      3       2x y   

DC ys iólrKh y = m
3
x +c

3
  hehs is;uq

DC//AB  yd AB  ys wkql%uKh 
1

2
  neúka 3

1

2
m  

DC ys iólrKh 3

1

2
y x C    fõ

C(-3, 5) yryd hk neúka   3 3

1 3 7
5 3 5

2 2 2
C C       

 DC ys iólrKh 
1 7

2 2
y x    fõ' tkï  2 7     3x y  

BC ys iólrKh y = m
3
x +c

4
  hehs is;uq

BC//AD  yd AD  ys wkql%uKh 1 neúka m
4
 = 1 fõ

BC  ys iólrKh 4y x C   fõ

C(-3, 5) yryd hk neúka 4 45 3 8C C    

 BC ys iólrKh 8y x   fõ' tkï  8     4x y   

D hkq AD yd DC ys fPaok ,laIH neúka" ^2& yd ^3& ka

                3 10
   3 10         

                  2 7 3

10 10 1
3        3   

3 3 3

x y
y y

x y

x x

   
   

  

      ^2 & wkqj"

D  ys LKavdxl  101
3 3,

B hkq AB yd BC ys fPaok ,laIH neúka" ^1& yd ^4& ka

2 9 17
                    3 17         

8 3

17 34 7
2. 9        9    

3 3 3

x y
y y

x y

x x

  
   

   

      ^1 & wk qj" 

B  ys LKavdxl  7 17
3 3,  fõ'

7' QR ys wkql%uKh 3 fõ'

PQ ys wkql%uKh 
1

3
  fõ'

 
1

3 1
3

 
   
 

 neúka
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PQ QR  fõ'

;j o"  PQRS iudka;rdi%hla neúka
PQRS RcqfldaKdi%hla fõ'

PQ yd QR fPaokh Q neúka" Q  ys LKavdxl i|yd

                3 14     (1)

                  3 2    (2)

(1) 3       9 3 42    (3)

(2) (3)        10 40        4

y x

y x

y x

y y

  

   

   

   

4    (1)y  ys wdfoaYfhka

3 4 14         2x x    

  Q ys LKavdxl ^2" 4& fõ
oeka R  ys LKavdxl ,nd .ekSu i|yd SR ys iólrKh fidhuq'

PQ//SR neúka tys wkql%uKh } PQ ys wkql%uKh 
1

3
 

SR ys iólrKh"  
1

3
y x c    f,i .; yel'

S ^4" 2& yryd hk neúka

1 4 10
2 4              2

3 3 3
c c       

  SR ys iólrKh 
1 10

3 3
y x     fõ'

tkï  3 10     (4)y x    fõ'

QR yd RS ys fPaok ,laIH  R  neúka

                   3 2     (2)

                  3 10    (4)  

(4) 3       9 3 30    (5)

14
(2) (5)        10 28        

5

y x

y x

y x

y y

   

  

   

   

iólrK úi | uq

^4& ys wdfoaYfhka 
14 42 8

3 10 10  =
5 5 5

x x     

R ys LKavdxl 
8 14

,
5 5

 
 
 

 fõ'

oeka QR os. fidhuq'

 iólrK úi|uq'
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2 2

2

2 2

2 2 2

8 14
 2 4

5 5

2 6 4 36 40
        

5 5 5

40

5

QR

QR

   
      
   

 
  

 

oeka SR os. fidhuq'
2 2

2

2 2

2 2 2

8 14
   4 2

5 5

12 4 144 16 160
        

5 5 5

160

5

SR

SR

   
      
   

 
  

 

PQRS RcqfldaKdi%fha j¾. M,h } QR . RS

 

.

40 160 80 1
3

5 5 25 5

QR RS

    j¾. tall

8 fï i|yd A,B yd C ,laIHj, LKavdxl fidhuq'
A  ,laIH i|yd

2 4        (1)

               4 7    (2)

y x

y x

  

   

2 (2)   2 8 14y x     yd ie,lSfuka

8 14 4x x   

9 18 2x x      ^1& ys wdfoaYfhka  2 2 4        1y y    

  A ys LKavdxl ^-2" 1& fõ
B ,laIH i|yd

2 4    (3)

                2 1    (4)

y x

y x

  

  

2 (4)    2 4 2      (3)y x   yd ie,lSfuka

4 2 4                3 6             2         (4)x x x x        ys wdfoaYfhka

2 2 1 3y    

   B ys LKavdxl ^2" 3& fõ'
C ,laIH i|yd

4 7    (5)

2 1       (6)

y x

y x

   

  

^5& yd ^6& ka" 4 7 2 1  =  6 6     1     (6)x x x x           ys wdfoaYfhka
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2( 1) 1 3y     

   C   ys LKavdxl ^-1" -3& fõ

A isg BC g we|s ,ïnfha wäh D hehs .ksuq'

oeka ABC j¾. M,h 
1

.
2

BC AD

fuys    
2 22 3 22 1 3 3 3 6 9 36 45

45

BC

BC

                

 

AD ys os. ,nd .ekSu i|yd AD ys iólrKh fidhuq

BC ys wkql%uKh 2 yd AD BC  neúka DA ys wkql%uKh m  kï"

 2 1m     fõ 
1

2
m  

fï wkqj AD ys iólrKh 
1

2
y x c   f,i .; yel'

AD, A(-2, 1) Tiafia hk neúka 
1

1 ( 2)       0
2

c c     

AD  ys iólrKh 2y x  fõ'

oeka D ,laIHfha LKavdxl fidhuq'
D ,laIHh LKavdxl i|yd

      
2 1 (7)

2    (8)

y x

y x

  

  

2 (8)      4 2y x   " ^7& iu. tl;= lsÍfuka 
1

5 1
5

y y    

        
1

5
y       ^8& ys wdfoaYfhka  

1 2
2

5 5
x x

 
     
 

D   ys LKavdxl 
2 1

,
5 5

 
 

 
 fõ

oeka A ys LKavdxl ^-2" 1& nj fmkajd we;

22 2 2

2 2 1 12 6 144 36 180
2 1

5 5 5 5 25 25 25

180

5

AD

AD

        
                   

        

 

oeka  45BC   nj fmkajd we;s neúka
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ABC j¾. M,h 
1

.
2

1 180 1 45. 45 4 1 45 45 4
. 45. . .

2 5 2 5 2 5

45 2 90
9

10 10

BC AD

  
  


  

ABC   j¾. M,h  }  j¾. tall 9

9' PQ ys iólrKh fidhuq' PQ ys iólrKh y mx c   hehs is;uq

PQ l yd l ys wkql%uKh 2 neúka

1
2 1     

2
m m    

fï wkqj PQ ys iólrKh 
1

2
y x c
 
   
 

  f,i oelaúh yel'

P ^2" 1& ,laIH Tiafia PQ .uka lrk neúka

1
1 2          2

2
C C

 
     
 

PQ ys  iólrKh 
1

2
2

y x     fõ

5PQ  jk mßos jQ Q ,laIHfha LKavdxl fidhuq'

     

 

 

22 2

2
2

2
2

2 2

2 2

2

2

                2 1 5

1
2 2 1 5

2

1
         2 1 5

2

1
      4 4 1 5

4

 4 16 16 4 4 20

                     5 20 20 20

                            5 20

x y

x x

x x

x x x x

x x x x

x x

x x

   

  
       

  

 
     

 

     

     

  



 

0

                             5 4 0

                     0 4

x x

x x



 

  fyda 

2 5x
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1
0 0 2

2

   0  2

1
4 4 2

2

   4 0

x y

x y

x y

x y

 
    

 

  

 
     

 

  

úg 

úg 

úg 

úg 

  Q  msysàï folla we;s w;r tu msysáïj, LKavdxl

^0" 2& yd ^4" 0& fõ'
10' rEmfha olajd we;af;a ABC ;%sfldaKfha AC, CB yd BA mdoj, uOH ,laIH

ms<sfj<ska P,Q yd R f,i  .ksuq'
uOH ,laIH m%fïh wkqj PQ, QR yd RP ys os. ABC ;s%fldaKfha mdoj, os.ska yß
wvla fõ'

  ABC  ;%sfldaKfha mßñ;sfhka yß wvl w.hka PQR ys mßñ;sh fõ'

  ABC  ;%sfldaKfhys mßñ;sh fidhuq'

   
2 22 2 2 29 6 2 6 3 4 25 5AC        

  AC   tall 5 hs'

   
2 22 2 2 26 3 6 2 3 4 25 5CB        

  CB   tall 5 hs'

   
2 22 2 2 23 9 2 2 6 0 36 6BA        

  BC   tall 6 hs'

ABC  mßñ;sh 5 5 6 16AC CB BA      

PQR mßñ;sh  
16

8
2

 

 wjYH mßñ;sh } tall 8
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tallh 20  -  mod¾:fha hdka;%sl .=K

nyqjrK m%Yak

1' jia;=jlg fhdok ndysr n,h bj;a l< úg th uq,a yevh yd m%udKhg m;a úfï .=Kh
hkq"
1' m%;Hia:;d .=Khhs'
2' ÿiai%dú .=K hhs'
3' ;kH nj hhs'
4' mDIAÀl wd;;sh hhs'
5' ;r,uh iajNdj hhs'

2' 50 cm È. oKavlg 20 N n,hla fh¥ úg ú;;sh 1 mm fõ'
oKav m%;Hia: hhs ie,l+ úg th (c) igyfka mßÈ

        20 N  f;rmSulg m;a l< úg kj È. jkqfha"

50 cm

20N

20N

1' 50.1 cm

2' 50.0 cm

3' 49.9 cm

4' 49.8 cm

5' 49.98 cm

3'   (a)            (b) lÈ. oKavl yrialv j¾. M,h A fõ' F ndysr n,hla

hgf;a oKav iu;=,s; jQ úg oKav ;=< we;s jk n,h

l  F
1
 f,i olajd we;' my; m%ldY i,ld n,kak'

a. F
1
 m%;Hia: n, f,i ye¢kafjk w;r F

1
 = F fõ'

b. F
1
 yrialvg ,ïnl j ls%hd lrk fyhska th wd;kH m%;Hia: n,hla f,i

ye¢kaúh yel'

c.
F

A
 wkqmd;h wd;kH m%;H n,h fõ'

d.
e

l
 wkqmd;h wd;kH úls%hdj fõ'

ñka i;H jkafka"
1' a " b
2' b " c
3' a "c " d
4' a " b " d
5' ish,a, u

(c)(b)(a)

e

FA

F
1
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4' yQlaf.a kshuh f,i my; ljrla woyia flf¾ o@
1' ;ka;=jl we;s jk ú;;sh th we;s lrkq ,nk wd;;shg wkqf,dau j iudkqmd;sl fõ'
2' iudkqmd;sl isudj ;=< ;ka;=jl we;s jk ú;;sh we;s lrkq ,nk wd;;shg wkqf,dau

j iudkqmd;sl fõ'
3' iudkqmd;sl isudj ;=< m%;Hia; ;ka;=jl we;s jk ú;;sh we;s lrkq ,nk

wd;;shg wkqf,dau j iudkqmd;sl fõ'
4' iudkqmd;sl isudj ;=< m%;Hia; ;ka;=jl we;s jk ú;;sh we;s lrkq ,nk

wd;;shg m%;sf,dau j iudkqmd;sl fõ'
5' ;ka;=jl we;s jk wd;;sh th ú;;shg ork wkqmd;h ksh;hls'

5' iïu; ixfla; weiqßka øjHhl hxudmdxlh Y my; ljr m%ldYkhlska Èh yels o@

1'
 /F A

Y
l

 2'    /

F
Y

e l


3'
 
 

/

/

F A
Y

e l
 4'   

F
Y

l


5'
e

Y
l


6' iudkqmd;sl isudj fkd blau jk ùg § ;ka;=jlg fhdok ndysr n,h " wkqj tys
ú;;sh fjkia ùu my; ljr m%ia;drhla u.ska fmkakqï lrhs o@

1' 2' 3'

4' 5'

7' wd;kH ^iïmSvH& m%;Hdn,fha iïu; tallh jkafka"

1' 2mN  2' 1Nm 3' Nm

4' 2Nm 5' 3Nm

8' wd;kH ^iïmSvH& úl%shdfõ tall

1' Nm 2' 1Nm 3' 2Nm

4' 3Nm 5' tall ke;'

F

e
0.0

F

e
0.0

F

e
0.0

F

e
0.0

F

e
0.0



268

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&
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9' øjHhla we§ulg fyda f;rmsulg ,la lsÍfï § tys m%;Hia: .=Kh r\ mj;skafka
wd;kH fyda iïmSvH m%;Hd n,fha tla;rd Wmßu w.hla olajd muKs' fuu w.h
y÷kajkafka"
1' iudkqmd;sl isudj 2' m%;Hia: isudj 3' fNaol m%;H n,h
4' hx udmdxlh 5' wú;kH ,laIh

10' yrialv j¾. M,h 21 mm  jk lïìh m%;Hia: isudj 9 -22×10  Nm  f,i È we;' fuys

m%;Hia: .=Kh r\ mj;sk mßÈ thg fhÈh yels Wmßu n,h jkqfha"

1' 20 N 2' 200 N 3' 2000 N

4' 20000 N 5' 200000 N

11' A  yd B hk tl u j¾.fha lïì foll yrialv j¾. M, 21 mm iy 2 mm2  fõ' A

ys m%;Hia: iSudj 8 -22×10  Nm  kï B  i|yd m%;Hia: isudj jkqfha"

1' 8 -21×10  Nm 2' 8 -22×10  Nm 3' 8 -24×10  Nm

4' 8 -28×10  Nm 5' 8 -216×10  Nm

12' A  yd B lïì folla tl u øjHfhka idod we;' A  ys yrialv j¾. M,h 21cm iy B ys

yrialv j¾. M,h 22 cm  fõ' B lïìhg m%;Hia; isudj fkdblaujk mßÈ fhÈh yels

Wmßu n,h 20000 N  kï A  ys m%;Hia; isudj fkdblaujk mßÈ fhÈh yels Wmßu

n,h jkqfha"

1' 5000 N 2' 10000 N 3' 20000 N

4' 40000 N 5' 80000 N

13' lïìhl fNaol m%;Hdn,h 9 22.1 10 Nm  fõ' tys yrialv j¾. M,h 21 mm  kï th

fkd lefvk mßÈ fhÈh yels Wmßu n,h jkafka"

1' 210 N 2' 240 N 3' 2100 N

4' 2400 N 5' 21000 N

14' 1 m È. f,day ;ka;=jl yrialv j¾. M,h 21 mm  fõ'tys my<

fl<jrg 20 Kg  ialkaOhla t,a,q úg tys È. jeä ùu my; ljrla

o@ ^ lïìfha øjHj, hx udmdxlh 11 -22.0×10  Nm  fõ' &

     1'  610 m 2'  510 m 3' 410 m

     4'  -310  m 5'  -210  m

15' l  È. ;ka;=jlg e  ú;;shla ,nd Èu i|yd ndysr n,h F

hk w.hla olajd jeä l< hq;= kï tu n,h u.ska lrkq
,nk ld¾hh jkafka"

1' F e 2' 2Fe 3' 2Fe

4'
1

2
Fe 5' 2Fe

l

e



269

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

16' by; wjia:dfõ § ÿkafka .nvd jk Yla;sh jkqfha"

1' F e 2' 2Fe 3' 2Fe

4'
1

2
Fe 5' 2Fe

17' lïìhlg fhdokq ,nk ndysr n,h F  wkqj ú;;sh

e  fjkia jk wldrh my; m%ia;drfha ±lafõ' Ndrh 1F

jk úg ú;;sh 1e  kï ÿkafka .nvd jk Yla;sh

my; ljr j¾. M,fhka ukskq ,efí o@

1' ABC 2' 2ABC 3'
1

2
ABC

4' ABCD 5' 2ABCD

18' lïìhla 1F  n,hlska wÈkq ,enq úg tys ú;;sh 1e

jk w;r n,h 2F  olajd jeä l< úg ú;;sh 2e  fõ'

n, m%;Hia:;d iSsudj ;=< mj;S kï 1F   isg 2F

olajd jeä lsÍfï § isÿ lrk ld¾hh m%udKh ksrEmKh
lrk j¾. M,h jkqfha"

1' ABC 2' ACD 3' BEDC

4' 2ABC 5' 2BEDC

19' tl u øjHhlska ;kd we;s lïì foll yrialv úIalïN w;r wkqmd;h 2#1 o È. m%udK
w;r wkqmd;h 1#2 o fõ' lïì fol u; iudk n, fh¥ úg tajdfha ú;;s w;r wkqmd;h
jkqfha"
1' 1#1 2' 1#2 3' 1#3
4' 1#4 5' 1#8

20' 4F n,hla hgf;a rn¾ máhl È. 1l  jk w;r 5F n,hla hgf;a tu os. 2l  fõ' 9F

l n,hla hgf;a tys È. jkqfha"

1' 1 25 4l l 2' 2 15 4l l 3' 1 29 8l l

4' 2 19 8l l 5' 1 210 8l l

CB

DF

F
1

A e

F
2 E

e
1 e

2

C

B

D

F

F
1

A e
1e



270

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

  21 isg 22 olajd m%Yak wxl i|yd"

PQ   ieye,ä  oKavl È. L  fõ' th A  iy B ;ka;=

follska r|jd we;' A  ys yrialv j¾. M,h  B ys

w.fhka w¾Ohls' A  ys hx udmdxlh B ys tu w.h

fuka fo .=Khls' PQ  oKav P fl<jr isg x ÿrlska

W Ndrhla t,a,d we;'

21' A  iy B lïì foflys tl u m%;Hd n, we;s fõ kï x  ys w.h my; ljrla o@

1'
3

L
2'

2

L
3'

2

3

L

4'
3

4

L
5'

6

7

L

22' A  iy B ys iudk úl%shd we;s jk mßÈ x  ys w.h jkqfha my; ljrla o@

1'
4

L
2'

2

L
3'

2

3

L

4'
4

5

L
5'

6

7

L

A B

QP

W

L

x

T
A

T
B
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jHqy.; rpkd m%Yak

1'

A  iy B  lïì folla i|yd úls%hd m%;Hd n, m%ia;dr by; mßÈ fõ' m%;Hd n,h x  jk

úg B  ys úls%hdj 1e  o A ys úls%hdj 2e  fõ'

a. A ys hxudmdxlh Ay  o B  ys hxudmdxlh By  o kï Ay   yd By  i|yd m%ldYk

,shkak'

Ay ---------------------------------------------------------------------------------

By ---------------------------------------------------------------------------------

b. Ay  yd By  w.hkaf.ka ljrla úYd, o@

------------------------------------------------------------------------------------
c. fok ,o m%;Hd n,hla hgf;a jeä úl%shdjla wh;a jkafka A  iy B j,ska

ljrlg o@
------------------------------------------------------------------------------------

d. fok ,o úl%shdjla hgf;a jeä m%;Hd n,hla  ±ßh yelafla A  iy B j,ska

ljrlg o@
------------------------------------------------------------------------------------

2' my; ±lafjkafka f,day lïìhla i|yd m%;Hdn, - úl%shd igykls'

m%;Hdn,h

úls%hdj

A

B

x

e
1

e
2

Y
4

Y
3

Y
2

Y
1

X
1

X
2

X
3 X

4

A

B
C

D

E

m%;Hd n,h

úl%shdj
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a. yQla kshuh j,x.= jkafka fuu m%ia;drfha ljr mrdifha o@
-----------------------------------------------------------------------------------

b. i. m%;Hia: .=Kh hkq l=ula o@
-------------------------------------------------------------------------------

ii. by; m%ia;drfha m%;Hia: .=Kh r\ mj;skafka l=uk ,laIHhla olajd o@
-------------------------------------------------------------------------------

c. by; m%ia;drfha o;a; Ndú; lr f,day lïìfha hx udmdxlh i|yd m%ldYhla
,shkak'

----------------------------------------------------------------------------------
d. i. fNaol m%;Hd n,h y÷kajkak'

----------------------------------------------------------------------------------
----------------------------------------------------------------------------------

ii. lïìfha m%ia;drfha o;a;h Ndú; lr fNAol m%;Hd n,h l=ula o hkak i|yka
lrkak'
----------------------------------------------------------------------------------

iii. § we;s ,laIHh w;ßka fNAol m%;Hd n,h fmkajk ,laIHh l=ula o@
----------------------------------------------------------------------------------
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ii. .rdchl ld¾ ti ùu i|yd fhdok ødj msvkhla 3 m È.lska yd 10 cm wrhlska hq;a

is,skavrdldr jdfka BYdjlska iukaú; fjhs' 1500 kg nrla we;s ldrhla Tijd we;s úg

BYdfõ Èf.ys wvq úu fidhkak' jdfkaj, hx uxmdxlh 11 -22×10  Nm  fõ'

3' yrialv j¾. M,h -6 23×10  m  jk lïìhlg ±ßh yels Wmßu úl%shdj 310  fõ'

jdfkaj, hx udmdxlh 11 -22×10  Nm  fõ'

i. ±ßh yels Wmßu m%;Hdn,h fidhkak'
ii. ±ßh yels Wmßu ialkaOh fidhkak'

4' my; lïì 4 tlu øjHfhka idod we;'

a. È. 40 cmúIalïNh 0.5 mm

b. È. 100 cmúIalïNh 1 mm
c. È. 200 cmúIalïNh 2 mm
d. È. 300 cmúIalïNh 3 mm

tl u wd;;s n,hlg ,la l< úg by; ljrlska Wmßu ú;;shla ,efnhs o@
5' rEmfha oelafjk mßos ialkaOh M  jk taldldr

oKavl C  fl<jr oDV wdOdrlhlg iú lr we;'

tys A fl<jßka ialkaOh  M  jk jia;=jla t,a,d

we;' oKafâ yrialv j¾. M,h A  kï"

i. oKafâ A  fl<jr ,lajk m%;Hd n,h fidhkak'

ii. oKafâ uOH ,laIHh jk B   ,lajk m%;Hd n,h fidhkak'

iii. oKafâ C  ,laIHh ,lajk m%;Hd n,h fidhkak'

6'

lñìhl fkd weÈ È. l  fõ' ndysr n,h 5 N jk úg tys È. 1l  fõ' lïìfha øjHfha

hx udmdxlh Y  o yrialv j¾. M,h A  o fõ'

(a) (b) (c) (d)

l

1l

2l
3l

5N

6N

10N

C

B

A

M

rpkd m%Yak

1' 5m È.la we;s lïìhlg 2 kg Ndrhla fhÿ úg we;s jk ú;;sh 0.25 mm fõ' lïìfha

wrh 1 mmkï lïìh ,laù we;s m%;Hdn,h úls%hdj yd lïìh iEÈ we;s øjHfhys hx

udmdxlh .Kkh lrkak'
2' i. wd;kH m%;Hd n,h yd iïmSvk m%;Hd n,h w;r fjki l=ula o@
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a. Y i|yd m%ldYkhla 1,l l A  yd 5N   weiqßka ,shkak' tu.ska 1

5l
l l

Ay
  nj

fmkajkak'

b. ndysr n,h 6N  olajd jeä l< úg lïìfha uq`: È. 2l  fõ' 2

6l
l l

Ay
  nj

fmkajkak'

c. ndysr n,h 10N  olajd jeä l< úg lïìfha uq`: È. 3l  fõ' ,l A yd y  weiqßka

wfmdayKh lrkak'

d. by; a. yd b.ys m%ldYk u.ska 1 26 5l l l  nj fmkajkak'

7' jdfka i|yd hx udmdxlh 11 -22×10  Nm kï iudkqm;sl iSudj fkd blaujk mßÈ yrialv

j¾. M,h 20.03 cm  È. 100 cm È. jdfka lïìhlg 100 N olajd Ndrhla l%ufhka

fhdod we§fï § flfrk ld¾hh .Kkh lrkak'

8' jdfka lïìhla ^uq,a È. 2 m yd úIalïNh 1 mm& iy ;U

lïìhla ̂uq,a È. 1 m yd úIalïNh 2 mm& igyfka mßÈ Ndrj,g

,la lr we;' jdfkaj,  iy ;Uj, hxudmdxl 11 -22×10  Nm

iy  11 -21×10  Nm  fõ'

i. ;U lïìfha wd;;sh 1T  o jdfka lïìfha wd;;sh 2T  o kï

      1T  yd 2T  ys w.hka ,shd olajkak'

ii. ;U iy jdfka lñìj, ú;;s 1e  yd 2e kï  1e  yd 2e fidhkak''

9' lïìhl ksoyia fl<jßka 2 kg  ialkaOhla t,a¨ úg tys ú;;sh 1 mm fõ'

i. lïìfha m%;Hia: úNj Yla;sh l=ula o@
ii. .=re;aj úNj Yla;sfha wvq ùu l=ula o@

10' AB ieye,a, oKavla (AB=2 m) jdfka

iy ms;a;, isria lïì 2 lska r|jd we;'

jdfka lïìfha yrialv j¾. M,h 20.1 cm
jk w;r ms;a;, lïìfha yrialv

j¾. M,h 20.2 cm  fõ' jdfkaj, hxudmdxlh

11 -22×10  Nm  o ms;a;,j, hxudmdxlh

11 -21×10  Nm  o fõ'

(a) (b)

20N

1mm

1T

1T 2T

2T

A B

1m1m

200N

ms;a;,jdfka

2m  jdfka

4kg

1m  ;U

6kg
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a. 200 N Ndrh AB  ys yß ueo mj;s kï 1T  yd 2T  ys w.hka fidhkak'

b. i. 200 N Ndrh A  fl<jf¾ isg x  ÿrlska mj;skafka kï 1 2,T T  iy x  w;r

iïnkaOh ,nd .kak'

       ii. 1 2T T  ys w.h l=ula o@
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nyqjrK - ̂ ms<s;=re&

1' 1' 1
2' 3
3' 5
4' 3
5' 3
6' 1
7' 4
8' 5
9' 2
10' 3

m%;Hia: isudj  
F

A


 
9

2-3

3

F
2×10 =

1×10

        F=2×10 N

11' 2
m%;Hia: isudj talsh yrialvla u; m%;Hd n,h fyhska th yrialv j¾.M,h u;
r|d fkdmj;S'

12' 2

B  ys yrialv 22 cm  fõ' 22 cm  u;  20000 N  n,hla fhfoa kï 21 cm  u; n,h

10000 N  úh hq;= h'

13' 3

14' 4

11 -6

-3

Fl
Y=

eA

Fl
e=

YA

200×1
 =

2×10 ×10

 =10  m

15' 4

16' 4

17' 1
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18' 3

n,h  1F  jk úg .nvd jk Yla;sh   ABE

n,h  2F  jk úg .nvd jk Yla;sh  ACD 

 1F  isg 2F  olajd jeä lsÍfï oS .nvd jk Yla;sh ACD ABE

BCDE

 



19' 5

20' 2 4F n,h hgf;a os. l 
1

5F n,h hgf;a os. l 
2

F n,hla hgf;a jeä jk os. = l 
2
 - l 

1

5F isg 9F olajd 4F jeä ùuls'

túg jeä jk os. e kï"

e= 4(l
2
-l

1
)

tu ksid 9F n,hla hgf;a kj os. l kï"

2 2 1

2 1

4( )

5 4

l l l l

l l l

  

 

21' 3

1

AT

A


12
BT

A


1 1

2 1
2

A B
A B

T T
T T

A A
   

 

  2

       2 2

2
       

3

A B

A A

T x T L x

T x T L x

x L x

L
x
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22' 2 F / A
Y
   
    
   

m%'n,h

úls%hdj úls%hdj

A ys úls%hdj = B ys úls%hdj

1 2

1 2

F

2 2

F

A y A y

F F


 



fjkaùug  x = ½ úh hq;=sh'

jHQy.; rpkd -  ^ms<s;=re&

1' a.

2

1

A

B

x
Y

e

x
Y

e





b. 1 2e e  ksid B AY Y

c. 2 1e e  ksid fok ,o x  m%;H n,hla hgf;a A  ys ú ls%hdj B  g jvd jeä h'

d. fok ,o úl%shdjla hgf;a jeä m%;Hd n,hla we;af;a B  ys h'

2' a. OA
b. i. jia;=j u; ^lïìh& fhdok ndysr n,h bj;a l< úg th kej; uq,a ;;a;ajhg

m;a ùfï .=Kh'
ii. B

c. hx udmdxlh 
1

1

Y

X


d. i. lïìh fkd lefvk mßos fhosh yels Wmßu m%;Hd n,h

ii. fNaol m%;Hd n,h 4Y  fõ'

iii. D

rpkd - ̂ ms<s;=re&

1'

-3

2

2 6

5 m

20 N

0.25×10  m

22
1 10

7

l

F

e

A r
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m%;Hd n,h 

-6

6 -2

F
=

A

20
= ×7×10

22

=6.36×10  Nm

úl%shdj 

3

5

0.25 10

5

5 10

e

l









 

Y=

6

-5

11 -2

6.36×10
=

5×10

=1.27×10  Nm

2' i' wd;kH m%;Hd n,h hkq ;ka;=jla fyda oKavla weoSu i|yd ,ïnl j ls%hd;aul
jk n,hhs'
iïmSvl m%;Hd n,h hkq tall yrialvlg ,ïnl j th iïmSvkh lsßu i|yd
fhdok n,hhs'

ii' 11 -2

2

2 2

Y=2×10  Nm

l=3m

A=πr

22
= ×(0.1)  m

7

4F=1.5×10  N
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?e

F
AY

e
l

Fl
Y

eA

Fl
e

YA









4

11

-6

1.5×10 ×3×7
=

2×10 ×0.22

=7.16×10  m

3' 6

11

3 10

2 10

A

Y

 

 

úls%hdj 310

i. Y =

m%;Hd n,h = 11 -3

8 -2

2×10 ×10

2×10  Nm

ii. m%;Hd n,h 
F

A


8 -6F=2×10 ×3×10

m g=600 N

m = 60 kg

m%;Hd n,h

úls%hdj
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4. F A
Y

e l

Fl
Y

eA

Fl
e

YA







 
1 23

1

1

1

0.4

0.25 10

0.4

10 6 0.06

40

6

6.67

F
e

Y

F
e

Y u

e K

e K

 



  

 
  
    

 



tf,i u

 

 

2 2

2

3 2

3

4 2

4

4

1

0.5

4

2

1

2

3

1.5

3

2.25

1.3

e K

e K

e K

e K

e K

e K

e K





 









Wmßu ú;;sh we;af;a 40 cm os. we;s lïìfha h'

5. i' m%;Hd n,h F

A

Mg

A





ii. B ysoS n,h jkqfha t,a,d we;s Ndrh iy oKafâ wvl Ndrhhs'

1

2
F Mg Mg  

m%;Hd n,h

úls%hdj



282

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

m%;Hd n,h  3

2

Mg

A


iii. C ys oS n,h 2Mg

C ys oS m%;Hd n,h 2Mg

A


6. a)

 1

1

1

5

5

5

Fl
y

eA

l
y

l l A

l
l l

yA

l
l l

Ay






 

 

b)

 1

2

6

6

l
y

l l A

l
l l

Ay




 

fuf,i u"

c) 3

10l
l l

Ay
   fõ'
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d)
1

2

1

2

1 2

5
             (1)

6
             (2)

(1) 6 

30
       6 6     (3)

(2) 5 

30
       5 5     (4)

(3)-(4) 

       6 5

l
l l

Ay

l
l l

Ay

l
l l

Ay

l
l l

Ay

l l l

  

  



  



  

 

ka

ka

ka

7. 11

-6 2

y=2×10

A=3×10  m

l=1

F=100

11 -6

-5

Fl
y=

eA

Fl
e=

yA

100×1
 =

2×10 ×3×10

e=16.7×10  m

                    ld¾hh  

-5

-3

1
= Fe

2

1
= ×100×16.7×10

2

=8.35×10  J

8.

 

 

2-3
1

2-3
2

-11
1 1

-11
2 2

A =π× 1×10

A =π× 0.5×10

y =1×10         l =1 m

y =2×10         l =12

2m
jdfka

T
2

T
1

1m
;U

40N

60N
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i.
1

2

T =60 N

T =100 N

ii.

 

1 11 6

4

2 211 3

5

3

60 1

1 10 10

  1.09 10

100 2

2 10 0.5 10

100
  4 10

  1.27 10

Fl
e

yA

e

m

e

m







 













  

 



   

  

 

9. i.. m%;Hia: úNj Yla;sh 

-3

-2

1
= Fe

2

1
= ×20×1×10

2

=1×10  J

ii. .=re;ajc úNj Yla;sh wvq ùu 
-3

-2

=mgh

=20×1×10

=2×10  J

10. a). oKafâ n, iu;=,s;;dj i,ld

1 2     T T 200 N  

A jgd >Q¾Kfhka" 2

2

1

1 200 2 0

                100 N

            100 N

T

T

T
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1T

1T 2T

2T

A B

200N

ms;a;,jdfka

x 2 x

b).  i. C jgd >Q¾Kfhka"  1 2

1

2

2

2

x T x T

T x

T x

  




  n, iu;=,s;;dj ie,l= úg"

1 2T T 200 N 
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tallh 21  -  úoHq;h yd pqïNl;ajh

nyqjrK m%Yak

1' os. l jQ is,skavrdldr ;U oKavlska os. 3 l jQ is,skavrdldr w¨;a oKavla kej; idod .kqq

,efí' w¨;a oKafâ úoHq;a m%;sfrdaOh uq,a oKafâ úoHq;a m%;sfrdaOh fuka"

1' ;=ka .=Khla fõ' 2' kjfhka tlla fõ' 3' iudk fõ'

4' kj .=Khla fõ' 5' ;=fkka tlla fõ'

2' rEmfha olajd we;s mßos m%;sfrdaO folla iudka;r

.; j iúlr we;' 5 Ω m%;sfrdaOh W;ai¾ckh jk

CIau;dj 40 W fõ' 15 Ω m%;sfrdaOh W;ai¾ckh

jk laIu;dj jkqfha"

1' 9 « 40 W 2' 3 « 40 W 3' 40 W

4' 40 W $ 3 5' 40 W $ 9

3' wêlr mßKdulhla 40 V fjda,aàh;djla 80 V olajd jeä lrhs' mßKdulh mßmQ¾K

kï oaú;Shsl o`.rh ;=< Odrdj m%d:ñl o`.rh ;=< Odrdjg olajk wkqmd;h jkqfha"

1' 120 2' 4 3' 1

4' 0'5 5' 0'25

4' rEmfha oelafjk mßm:h m%;sfrdaO 9 lska iukaú; fõ' A iy

C w;r iul m%;sfrdaOh

1' R 2' 2R

3' 4R 4' 8R

5' 12R

5' os. L iy m%;sfrdaOh R jQ taldldr lïìhla wNHka;r

m%;sfrdaOh r iy ú'.d'n' E jQ negßhla yryd iïnkaO

lr we;' b;d úYd, m%;sfrdaOhla we;s fjda,aÜ ógrhla

lïìfha tla fl<jrlg iy tu fl<jf¾ isg x

ÿrlska msysá ,laIHhlg rEmfha mßos iïnkaO lr

we;' fjda,aÜ ógrfha mdGdxlh V iy x ÿr w;r

iïnkaO;dj jkqfha"

1' V=Ex/R 2' V=Ex/L 3' V=Ex/(R+r)

4' V=Ex/(R+r)L 5' V=ExR/(R+r)L

6' 60 W, 230 W gxiagka iQ;%sld n,anhla 250 V úNjfhka l%shd lr ùfï oS

A. th 60 W g jvd mßfNdackh lrhs'
B. tys m%;sfrdaOh 230 V ys oS m%;sfrdaOhg jvd wvq fõ'

C. tys oSma;sh  230 V  ys § oSma;shg jeä fõ'
1' A yd B muKla i;H fõ'
2' B yd C muKla i;H fõ'
3' A, B yd C hk ish,a, i;H fõ'
4' A yd C muKla i;H fõ'
5' A, B yd C hk ish,a, wi;H fõ'
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7' ú'.d'n' 2 V ne.ska jk wNHka;r m%;sfrdaOh iys; i¾j iu

fldaI folla rEmfha oelafjk mßos tlsfklg iïnkaO

lr we;' AB yryd úNj wka;rh jkqfha"

1' 0 V 2' 2 V

3' 1 V 4' 4 V

5' ms<s;=re oSug o;a; m%udKj;a ke;

8' rEmfha oelafjk m%;sfrdaO cd,fha AB yryd iul

m%;sfrdaOh

1' Y+kH fõ' 2' 10 Ω

3' 100 Ω 4' 1000 Ω

5' 12100 Ω

9' wNHka;r m%;sfrdaOhla iys; negßhl w.% yryd úÿ,s nqnq<la iïnkaO lrk ,§'
i¾jiu ;j;a nqnq<la m<uq nqnq< yd fY%aKs.; j ikaê lf<a kï my; i|yka m%ldY
w;=ßka ksjeros l=ula o@
1' negßfha w.% yryd úNj wka;rh fmrg jvd wvq fõ'
2' negßfha w.% yryd úNj wka;rh fmrg jvd jeä fõ'
3' negßfha w.% yryd úNj wka;rh fkd fjkia j mj;s'
4' negßfhka imhk Odrdj fmrg jvd jeä h'
5' negßfhka imhk Odrdj fkd fjkia j mj;S'

10 ú'.d'n' E jk wNHka;r m%;sfrdaOh fkd .sksh yels i¾jiu
fldAI ;=kla rEmfha fmkajd we;s mßos iïnkaO lr we;' AB
yryd úNj neiau jkqfha"
1' 0
2' E
3' 2E
4' 3E
5' E/2

11' úÿ,s n,anhl oSma;sh md,kh lsÍug rEmfha oelafjk mßm:h Ndú; fõ'

AB -m%Odk iemhqug iïnkaO lr K i¾mK
h;=r A yd B w;r R yryd f.k hkq ,efí' my;
m%ldY i,ld n,kak'

a. K h;=r C ys we;s úg n,anh Wmßu oSma;sfhka oe,a fõ'

b. K h;=r C ys jqj;a D ys jqj;a R ys Yla;s ckkh iudk fõ'

c. iïmQ¾K Yla;s W;ai¾ckh yeu úg u ksh; fõ'

1' a muKla ksjeros h'
2' b muKla ksjeros h'
3' c muKla ksjeros h'
4' a yd b muKla ksjeros h'
5' a, b, c hk ish,a, jeros h'

A

R

B

DC

B
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12' gxiagka iQ;%sld mykla ;=<ska .,k Odrdj ^I& yd th yryd úNj wka;rh ^V& w;r
iïnkaOh m%ia;dßl j jvd;a u fyd|ska ksrEmKh jkafka"

1'  2'   3'   4' 

5'

13' w¾O ikakdhl vfhdavhla  yryd I-V jl%h jvd;a fyd|ska ksrEmKh jkafka"

1'  2'   3'  4' 

5

'

14' fudag¾ r:hla mK .ekaùug ;e;a lrk úg tys ^12 V& negßh nei f.dia we;s njla
ye`.=Ks' tu mK .ekaùu i|yd ̂ negßh fkd .,jd& fjk;a wdfrdams; negßhla ndysßka
iïnkaO lsÍug wfhl= fhdackd lrhs' fï i|yd negßh iïnkaO l< hq;= wdldrh
ksjeros j oelafjkafka"
1' 2' 3'

 nei.sh negßh

wdfrdams; negßh

12V

-      +

+      -

12V

12V

+      -

12V

+      -

12V

+      -

24V

+      -
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4' 5'
           nei.sh negßh

           wdfrdams; negßh

15 ú'.d'n' 1.5 V jQ fldaIhla 10 Ω   m%;sfrdaOhlhla iu. iïnkaO l< úg tys w.% w;r

úNj wka;rh 1.2 V úh' 10 Ω m%;sfrdaOh ;=<ska .eÆ Odrdj jkqfha"
1' 100 mA 2'  120 mA 3' 1.50 mA
4' 30 mA 5'  10 mA

16 by; .eg¨fõ i|yka fldaIfha wNHka;r m%;sfrdaOh jkqfha"

1' 0 Ω 2'  2.5 Ω   3'  5.0 Ω   4' 25 Ω 5' 250 Ω
17' úoHq;a mßm: cd,hl A, B yd C ,laIH 3 lg iïnkaO lr we;s m%;sfrdaO 3 la ^ &

;%sfldaK wdldrhg iú l,  yels w;r th myiqfjka tu ,laIHj, .,k Odrd yd
úNjhka fjkia fkd jk f,i Y wdldrfha mßm:hlg mßKdukh l< yels h'

by; ieleiafï A yd B ,laIH w;r iul m%;sfrdaOhg iudk jk fia Y ieleiafï

A yd B w;r iul m%;sfrdaOh 2 3r r  oelafjk ksjerÈ m%ldYkh jkqfha"

1'
1 3 2

1 2 3

( )R R R

R R R



 

2'  
1 2 3

1 3 2( )

R R R

R R R

 



3'  
3 1 2

1 2 3

( )R R R

R R R



 

4'
1 2 3

3 1 2( )

R R R

R R R

 



5'  
2 1 2

1 2 3

( )R R R

R R R



 

18' ;dlaIK Ys,amshl= levqKq úoHq;a ;dm WmlrKhla w¨;ajeähd lsÍfï oS tys ;dmk
o`.rfha ie,lsh hq;= os.la ms,siaiS m¿ÿ ù we;s nj fidhd .kS' Tyq tys levKq fldgi
bj;a lr b;sß o`.rh kej; iïnkaO lr WmlrKh w¨;ajeähd lrk ,os' bka miq th
Ndú; lsÍfï oS"
1' idudkH mßos l%shd lrhs'
2' tu.ska wvq ;dmhla Wmo jk kuq;a wdhq ld,h jeä fõ'
3' th flá ld,hla l%Shd;aul ù kej; ms,siafihs'
4' thg l=vd fjda,aàh;djla m%udKj;a fõ'
5' th weo .kafka jvd wvq Odrdjls'

19'  úoHq;a tllhla re 30 la fõ' 2000 W úÿ,s ;dmhlhla úkdä 15 la Ndú; l< úg
 jeh jk uqo, fldmuK o@
1' re 10$} 2'  re 15$} 3'  re 20$}
4' re 45$} 5'  re 30$}

12V

+      -

6V

+      -
12V

-      +

+      -

9V

A B

C

A B

C

R
3

R
1

R
2 r

1

r
2

r
3
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20' weïmsh¾ meh hkq my; i|yka l=uk rdYsfha tallhla o@
1' úoHq;a Odrdfõ 2' úoHq;a CIu;djfha 3' úoHq;a Yla;sfha
5' ld,fha 5' úoHq;a wdfrdamK m%udKfha

21' 100 W iQ;s%ld n,anhla fjkqjg 10 W LED myka ixhqla;hla Ndú; lrkafka kï
osklg meh 5 ne.ska osk 100 la oe,aùfï oS b;sß lr .; yels úÿ,s tall kWh .Kk
jkqfha"
1' 3'6   2' 9 3'  45   4'  9000       5' 10000

22' kej; wdfrdamKh l< yels negßhl Odß;dj 3.6 mAh f,i igyka lr we;s kï tys
.nvd l< yels úÿ,s wdfrdamK m%udKh jkqfha"

1' 3.6 C 2'  23.6  C 3'   2 -33.6   10  C

4'
1

 C
3.6

5'  2

1
 C

3.6

23' rEmfha fmkajd we;s mßÈ È.   iy ialkaOh m  jk
xy ;sria ikakdhl lïìhla thg ,ïnl j lvodish

;=<g we;s úYd,;ajh B jk pqïnl lafIa;%hla ;=<

ieye,a¨q lïì hq.,hla u.ska t,ajd we;'  ieye,a¨

lïìj, wd;;s Y+kH lsÍug xy  lïìh ;=< ;sîug

wjYH Odrdfõ úYd,;ajh iy ÈYdj l=ula o @

^1&         
mg

A x y
B




^2&      
B

A x y
Mg




^3&        
mg

A y x
B




^4&     
B

A y x
Mg




^5&    A x y
MgB




24' my; oelafjk igyka w;ßka lv bßj,ska udhsï jk fmfoi ;=< mej;sh fkd yels

pqïnl lafIa;% igyka jkqfha"

(A) (B) (C)

^1& A muKs ' ^2& B muKs' ^3& C muKs'

^4& A yd B muKs' ^5& A yd C muKs'

25' úoHq;a pqïnl fm%arKfha fh§u muKla olajkqfha"

1' oaú f,day máh" mßKdul

2' vhskfudaj" oaú f,day máh

3' ;dmk oÕrh" vhskfudaj

4' mßKdul" ;dmk oÕrh

5' vhskfudaj" mßKdul

x y
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26' pqïnl lafIa;%hl ;nd we;s Odrdjla .,dhk ikakdhlhla u; n,hla l%shd lrk nj

wdo¾Ykh lsÍug fhdod .kq ,nk WmlrKh jkqfha"

^1& vhskfudaj ^2& mßKdulh ^3& Odrd ;=,dj

^4& ir, fldaIh ^5& i, oÕr .e,ajfkda ógrh

27' oaú;Shsl oÕrfha fmdgj,a .Kk m%d:ñl oÕrfha fmdgj,a .Kkg jvd jeä jk fia

ilia l< mßKdul y÷kajkqfha"

^1& wjlr mßKdul ^2& wêlr mßKdul ^3& m%d:ñl mßKdul

^4& oaú;Shsl mßKdul ^5& wdo¾Y mßKdul  f,i h'

28' mßmQ¾K mßKdulhl m%d:ñl o`.rfha jg .Kk 200 jk w;r oaú;Shsl o`.rfha jg

.Kk 50 fõ'  oaú;Shlfha .,k Odrdj 40 A kï m%d:ñlfha Odrdj jkafka"

^1& 5 A ^2& 10 A ^3& 80 A

^4& 120 A ^5& 160 A

29' rEmfha fmkajd we;s mßKdulfhys m%odkhg my; olajd we;s fjda,aàh;d ;rx.

wdlD;s fjk fjk u fhdokq ,efí'

lskï ;rx. wdlD;sh 1 2t t  ld, wka;rh

;=< ;sîu u.ska tu ld,h ;=< m%;sodk

ix{djla fkd ,efí o @

^1&

0
0

v

t1 t2

t

^2&

0
0

v1

t1 t2

t

^3&

0
0

v

t1 t2

t

^4&

0
0

v

t1 t2

t

^5&

0
0

v

t1 t2

t

Vi

V0
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30' lvodisfhys ;,hg ,ïnl j ;nd we;s Rcq lïìhla ;,h ;=<g Odrdjla f.k hhs'

lïìh wjg yg .kakd pqïnl lafIa;%h jvd;a ksjerÈ j ksrEmKh jkafka"

^1&

X

^2&

X

^3& ^4&

^5&

X

31' pqïnl lafIa;%hl N%uKh jk me;,s lïì oÕrhl fm%arKh jk úoHq;a .dul n,h

r|d fkd mj;skqfha"

^1& tys N%uK YS>%;dj u; h' ^2& oÕrfha lafIa;% M,h u; h'

^3& oÕrfha fmdgj,a .Kk u; h' ^4& oÕrfha m%;sfrdaOh u; h'

^5& pqïnl i%dj >k;ajh u; h'
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jHqy.; rpkd m%Yak

1&' i. úoHq;a pqïnl fm%arKh hkq l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. my; rEmfha oelafjkafka mßKdulhl ixfla; rEm igykls' tys X, Y, Z f,i
kï lr we;af;a fudkjd o@

X ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
Y ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
Z ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. mßKdulhla T;kq ,nkafka uDÿ hlv yrhla jgd fõ' thg fya;=j l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. rEmfha oelafjk mßKdulh wjlr tlla kï oaú;shsl lïìfha úIalïNh m%d:ñl
lïìfha úIalïNhg jvd jeä úh hq;af;a uka o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. mßKdulhlska wêl laIu;djla ,nd .kakd úg th r;a fõ' fuhg fya;=j i|yka
lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. iafmdÜ fj,aäka i|yd fhdod .kakd mßKdulj, f,day wdjrKh;a uOHh;a
f;,aj,ska mqrjkq ,efí' fuu f;,aj, ;sìh hq;= jeo.;a .=K 3 la i|yka lrkak'
1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. iafmdÜ fj,aäka i|yd fhdod .kakd mßKdul wêlr mßKdul o@ tfia ke;fyd;a
wjlr mßKdul o@ ms<s;=rg fya;= olajkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

viii. 240 V uQ,sl úÿ,s iemhqulg iïnkaO lr we;s wjlr mßKdulhla fmdgj,a 900l
iy 45 l o`.r follska hqla; fõ' mßKdulfha m%;sodk fjda,aàh;dj l=ula o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ix. wm oel we;s mßKdul m%;Hdj¾; Odrdfjka l%shd;aul fõ' tfia úh hq;= u o@ ir,

Odrdj fhdod .; fkdyels o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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rpkd m%Yak

1&' a). B pqïnl lafIa;%hl I Odrdj .,k L  os. ikakdhlhla ;nd we;s úg ta u;

yg .kakd n,h F i|yd m%ldYkhla my; i|yka wjia:d i|yd ,shkak'

i. A ikakdhlfha Odrdj .,k osYdj lafIa;%hg ,ïnl úg

ii. B ikakdhlfha Odrdj .,k osYdj lafIa;%hg 600 wdk; úg

iii. C ikakdhlfha Odrdj .,k osYdj lafIa;%hg iudka;r úg

b). rEmfha oelafjk mßos 0.2T pqïnl lafIa;%hlg 600 wdk;j 4 A  Odrdj .,k 60

cm os. ikakdhlhla ;nd we;' ikakdhlh u; n,fha úYd,;ajh .Kkh lr

osYdj i|yka lrkak' osYdj fiùug Tn fhdod .;a kshuh i|yka lrkak'

2&' I Odrdjla .,d hk os. a jQ o m<, b jQ o RcqfldaKdi%dldr lïì rduqjla i%dj >k;ajh

B jQ taldldr pqïnl lafIa;%hla ;=< ;nd we;' ta u; yg.kakd Wmßu n, hq.auh i|yd

m%ldYkhla ,nd .kak'

i. n, hq.aufha w.h Wmßu jkafka lïì rduqj" lafIa;%hg l=uk wdk;shlska msysgk

úgoehs i|yka lrkak'

ii. n, hq.aufha w.h ksh; j ;nd .ekSug flaIa;%fha l< hq;= fjki i|yka lrkak'

iii. 5 A Odrdjla .,d hk os. 3 cm jQ o m<, 2 cm jQ o fmdg 20 lska hq;a RcqfldaKdi%dldr

lïì rduqjla i%dj >k;ajh 0.2 T jQ wÍh pqïnl lafIa;%hla ;=< ;nd we;' ta u;

yg.kakd Wmßu n, hq.auh fidhkak'

3&' L os. jQ ikakdhl oKAvla B pqïnl flaIa;%hla ;=< V fõ.fhka lafIa;%hg ,ïnlj

p,kh lrk úg ikakdhl oKav fl<jr yg .kakd úoHq;a .dul n,h i|yd E

m%ldYkh ,shkak' tu úoHq;a .dul n,fha osYdj fiùug wod< kshuh ,shd olajkak'

i%dj >k;ajh 0.8T jq taldldr pqïnl lafIa;%hlg ,ïnlj 20 cm os. ikakdhl

lïìhla 12 ms-1 m%fõ.h p,s; lrhs' oKafâ fm%aß; úoHq;a .dul n,h .Kkh lrkak'

4&' taldldr lïìhl yrialvla yryd úkdä foll § 1200 C l úoHq;a wdfrdamK m%udKhla

.uka lrhs'  lïìh ;=<ska .,k úoHq;a Odrdj .Kkh lrkak'

5&' úÿ,s fudagrhl w.% w;r 12V úNj wka;rhla fh¥ úg th ;=<ska .,k Odrdj 0.3 A

fõ'  fudagrfha m%;sfrdaOh fldmuK o @

6&' m%;sfrdaOh 50 jk .s,a¨ï ;dmlhla yryd 3 A Odrdjla imhk ,§'  ;;amr 30 l §

bka msg jk ;dm Yla;sh fldmuK o @
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7&' A yd B hkq is,skavrdldr ;U lïì folls'  A lïìfha È. fuka ;=ka .=Khla  B

lïìfha È. jk w;r  Bys wrh  A ys fuka fo .=Khls'   A ys w.% w;r m%;sfrdaOh  8

 kï  B ys w.% w;r m%;sfrdaOh fldmuK o @

8&' 240 V l mßm:hla Ndú;fhka ksjil my; i|yka úÿ,s WmlrK Ndú; lsÍug

woyia lrhs'  fuu tla tla úÿ,s WmlrK Ndú; lsÍfï § tajd yryd hd hq;= Odrdjka

.Kkh lrkak'

fï i|yd mßm:fhys wvq u Odrdjla oeßh yels ú,dhlhka fhdod .ekSug woyia lrhs

kï 3 A, 7 A yd 10 A ú,dhl w;ßka ta i|yd iqÿiq jkafka l=uk ú,dhlh o @

WmlrKh ú' wka;rh laIu;dj

ysiflia úh,kh 240 V 60 W

(Hair Dryer)

úÿ,s bia;%slalh 240 V 700 W

úÿ,s W÷k 240 V 800 W

9&' my; i|yka mßm:j, x yd y ,laIH w;r iul m%;sfrdaO .Kkh lrkak'

(i) (iii)

(ii) (iv)

10&' rEmfha fmkajd we;s mßm:h weiqßka my;

i|yka iïnkaO;d idOkh lrkak'

i' 1 2 1 1 1 1 2 2E E I R I r I r   

ii' 2 2 2E IR I r 

iii' 1 1 1 1 1E I r I R IR  

6

12 12

6



 

x y

24

12

8







x y

20

12 8





x y20

5 15

4 

x y

4

8 

4 

4 

A D

E

B C

F
1 1,E r

2 2,E r
2I

I R

1R

1I
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11&'  8V iy 3 A. i|yka úÿ,s cklhla Wmßu laIu;djfhka oe,afõ'

i' úÿ,s cklfha laIu;dj fldmuK o @

ii' úÿ,s cklfha m%;sfrdaOh fidhkak'

iii' ;;amr 10l § W;ai¾ckh jk Yla;sh

12&' ;dml uQ,djhjhla iE§u i|yd we;s f,day lïìhl m%;sfrdaO;dj 15 10 m   jk

w;r tys yrialv j¾. M,h 1 mm2 fõ'  240 V, 1200 W uQ,djhjhla iE§ug wjYH

jk lïìfhys È. fldmuK o @

------------------------------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1' 4 jk ms<s;=r

1

3

1

3

9

A

pl
R

A

p l
R

R R








2' 4 jk mss<s;=r

1

1

40

3

40

3

p VI

VI

I
p V

p w





 



3' 4 jk ms<ss;=r

1 1 2 2

1 2

2

1

2

1

40 160

40

80

0.5

p VI

V I V I

I I

I

I

I

I











4' 3 ms<s;=r
5' 5 jk ms<s;=r

lïìfha m%;sfrdaOh R kï

( )E I R r

E
I

R r
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X os.g m%;sfrdaOh R1 kï

1

1

( )

Rx
R

L

V IR

E Rx

R r L

ERx
V

R r L





 





6' 4 jk ms<s;=r i;H fõ'
7' 2 jk ms<s;=r

fldAI 2 lu i¾j iu ksid mßm:h ;=<ska Odrdj fkd .,hs'  tu ksid V
AB

 hkq
ú'.d'n' jk 2V fõ'

8'  3 jk ms<s;=r

110×1100
R=

1100+110

R=100 Ω

9' 2 ms<s;+r
n,an fY%aKs.; j jeä jk úg mßm:fha m%;sfrdaOlh jeä ù Odrdj wvq fõ'
V=E-IR wkqj I wvq jk úg w.% w;r ú'w' jeä fõ'  r hkq  fldaIfha wNHka;r
m%;sfrdaOhhs'

10' 3 ms<s;=r 11'     2 ms<s;=r 12'     5 ms<s;=r
13'    1 ms<s;=r 14'     2 ms<s;=r

15' 2 ms<s;=r 16' 2 ms<s;=r

V=IR

1.20=I×10 Ω

1.20
I=

10

I=0.12 A

I=120 mA

17' 5 ms<s;=r

1 3 2 2 3

1 2 3

1 3 2 2 3

1 3 2
2 3

1 2 3

1 1 1
       

1
    

( )

( )
                  

R R R r r

R R R

R R R r r

R R R
r r

R R R

 
 

 
 

 


 

 

18' 3  ms<s;=r
19' 2 ms<s;=r

E=1.50V

V=1.20V

I I
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jeh jQ Yla;sh
15

=2000 W× h
60

=500 Wh

=0.5 KWh

uqo, } 0'5  « re 30
} re 15

20' 5 ms<s;=r  weïmsh¾ 

meh t
It = Q

21' 3 ms<s;=r
b;sß jk fjdÜ .Kk = 100W - 10W

= 90W
Ndú; lrk Yla;sh = 90W x  5h  x 100

= 45 kWh
22' 2 ms<s;=r
23' 1 ms<s;=r
24' 3 ms<s;=r
25' 5 ms<s;=r
26' 3 ms<s;=r
27' 2 ms<s;=r
28' 2 ms<s;=r
29' 4 ms<s;=r
30' 5 ms<s;=r
31' 4 ms<s;=r

jHqy.; rpkd - ^ms<s;=re&

1&'

i. ú'pq' fm%arKh hkq ikakdhlhla yryd we;s pqïnl fCIa;%hla fjkia jk úg fyda

pqïnl fCIa;%hla yryd ikakdhlhla p,kh jk úg ikakdhlfha ú'.d' n,hla

fm%arKh ùuhs'
ii. X - m%;Hdj¾; Odrdj

Y - m%d:ñl o`.rh
Z - oaú;Shsl o`.rh

iii. uDÿ hlv yrhla jgd t;+ úg pqïnl i%djh fyd|ska mj;ajd .kS' ^ydks fkdú&
iv. wjlr mßKdulhl oaú;Shslfha fjda,aàh;dj wvq neúka V

1
I

1
=V

2
I

2
 g wkqj V wvq jk

úg I jeä fõ' jeä Odrdjlg r;a fkd ùug lïì uy; úh hq;= h'
v. wêl CIu;djla ,nd .kakd úg  P=VI  g wkqj I jeä fõ'  P=I2R  g wkqj P jeä jk

ksid CIu;d W;ai¾ckh jeä fõ'
vi. 1' úoHq;a ikakdhl fkd úh hq;=h'

2' ú';d'Od' jeä úh hq;= h'
3' by< WIaK;ajhg jdIAm fkd úh hq;= h' $ Êj,kh fkdúh hq;= h'

vii.wjlr" lïì WKq lsÍug jeä Odrdjla wjYHhs' túg V wvq úh hq;=hs'
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viii.
s s

p p

s

s

V N
=

V N

V 45
=

240 900

240
V =

20

   =12 V

ix. m%;Hdj¾; Odrdjla úh hq;= ' ir, Odrdjla ksid pqïnl fCIa;%h úp,kh l< fkd yel'

rpkd  -  ^ms<s;=re&

1&' a). i.  F BI l

ii.   sin  F BI l 

iii. 0F 

b). oF=0.2×4×0.6 sin 60

3
  =0.48×

2

  =0.416 N

ÈYdj ;,h ;=<g maf,ñkaf.a ju;a kshuh ±laúh hq;= h'

2&'

AD u; n,h F = BI Ia

BC u; n,h F = BI Ia

hq.auh >Q¾Kh  = BI Iab

= BI IA

fmdg n j,ska hqla; kï" G = BInA

i. hq.auh Wmßu jkafka o`.rfha ;,h lafIa;%hg iudka;r úghs'

ii. hq.aufha w.h ksh; j ;nd .ekSug kï wÍh pqïnl lafIa;%hla we;s l< hq;=hs'

iii. 

-4

-2 

G=BInA

    = 0.2×5×20×3×2×10  Nm

    = 1.2 × 10  Nm

3&' E = BLV

A     B

D       C

I

I

F

F

b

a
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iqrf;a ueo.s,a," onr.s,a, iy uymg.s,a, tlsfklg ,ïnl j ;nd onr.s,a,
flaIa;%h foig;a uymg.s,a, p,s; osYdj foig;a fhduq l< úg ueo.s,a, fm%aß;
úoHq;a .dul n,fha osYdj fmkajhs'

E = BIV

    = 0.8 0.2 12

    = 1.92 V

 

4). Q
E =

t

12 00
   =

2× 6 0

   =1 0  A

5).  V=IR

12=0.3×R

 R=40 Ω

6).
2

2

2

4

W =I Rt

  =3 ×50×30

  =135×10

  =135×10  J

7).



R
A

 

 

1 2

2 2

       1

3
 2

4








  


  







A R
r

B R
r

 
 

1

2

ρlR1
    =

2 R 2πr

2 × 4 πr

× 3 ρl

2

2

8 4
              =

R 3

24
              R =   =6 Ω

4

8). (i) 60
0.25 A

240

700
2.91 A

240

800
3.3 A

240

A IA

B IB

C IC

  

  

  

(ii) 7A  ú,dhlh

9). (i)

1 1 1

12 24

1 3

24

8 Ω

R

R

R

 





 A R

A  r 8

B 3  2r ?

x y
12

24 

x y

R
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(ii)
1 1 1 1 1

20 20 20 20

20

4

   5 Ω

R

R

    





(iii) 1 1 1 1

8 12 24

3 2 1
       

24

    4 Ω

R

R

   

 




(iv) 1 1 1 1 1 1

4 4 8 4 4

1 1
1

8

8
 Ω

9

R

R

R

    

 



10. (i) ADEFA  mßm:hg l¾fpda*a fojk kshufhka "

1 2 1 1 1 1 2 2E E I R I r I r   

(ii) ABCDA  mßm:hg l¾fpda*a fojk kshufhka "

2 2 2E IR I r 

(iii) FBCEF  mßm:hg l¾fpda*a fojk kshufhka "

1 1 1 1 1E I r I R IR  

11. (i)

   8 3

   24 W

P VI

 



(ii)

8
 Ω

3

V IR

R





(iii) 2 

   24 10

   240 J

W VIt I Rt

 



fyda 

12.
2

     

240 240
1200

     48 Ω

V
P

R

R

R








6

6

48 1 10
 

5 10

 9.6 m

l
R

A

l

l









 






x

20

20

20

20

y

8

12

24

x y
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tallh 22  -  ridhksl l¾udka;

nyqjrK m%Yak

1' ridhksl l¾udka; we;eï úg oS uQ,sl ridhksl øjH ksmojk" cSj úoHd;aul ridhksl

øjH ksmojk" úfYaIs; ridhksl øjH ksmojk yd mdßfNda.sl ridhksl øjH ksmojk

l¾udka; f,i j¾. lrhs' uQ,sl ridhksl øjH ksmojk ridhksl l¾udka;hlska

ksmojk øjH jkqfha"

1' úgñka 2'  inka

3' we,jqïldrl 4'  i,a*shqßla wï,h

5' j¾Kl

2' ksIamdok l¾udka; wdY%s; j 5M ixl,amhg wh;a j¾. wx.hla jkafka@
1' ;dlaIKh 2'  Ñka;kh
3' ld,h 4'  u;lh
5' l%fudamdh

3' ms<sfj<lg jev lsÍfï yqre mqreoao"  ixialD;sl jYfhka wmsg Wreu jq odhdohla jqj;a

j¾;udkfha oS 5S ixl,amhla weiqfrka wmg bf.k .ekSug isÿ ù we;' fuu 5S
ixl,amhg wh;a fkd jk wx.hla jkafka"
1' wjYH yd wkjYH f,i j¾. lsÍu'
2' wjYH foa wkqms<sfj< la we;s j ia:dk .; lsßu'
3' m%;spl%SlrKh
4' msßisÿ lsÍu yd mÍlaId lr ne,Su $ úuiSï lsÍu'
5' iïu;hla mj;ajd .ekSu'

4' khsá%la wï,h ksIamdokh lrk l¾udka; Yd,djla wdY%s; j ia:dms; lsßug jvd;a u
fhda.H l¾udka; Yd,dj jkqfha"
1' i,a*shqßla wï, l¾udka; Yd,dj
2' wefudakshd l¾udka; Yd,dj
3' fldaiaála l¾udka; Yd,dj
4' yhsfv%dlaf,daßla l¾udka; Yd,dj
5' inka ksIamdok l¾udka; Yd,dj

5' jdyk negß ksIamdokh iu. Rcqj u iïnkaO ridhksl l¾udka;h jkafka"
1' i,a*shqßla wï, ksIamdokh
2' fldaiaála fidavd ksIamdokh
3' wefudakshd ksIamdokh
4' yhsfv%dalaf,daßla ksIamdokh
5' khsá%la wï, ksIamdokh

6' m%;sl%shd l=àrhla ks¾udKh lsßfï oS wvq u m%uqL;djla fok idOlhla f,ig ie,lsh
yelafla"
1' m%;sl%shdfõ ;dmodhl $ ;dm wjfYdaIl nj fõ'
2' m%;sl%shdfõ fõ.j;a nj fõ'
3' m%;sl%shl ys fN!;sl iajNdjh fõ'
4' m%;sl%shdj isÿ fj;au we;s jk j¾K úm¾hdih
5' jrlg fhdod .kq ,nk m%;sl%shl m%udKh fõ'

7' my; m%;sl%shdj m%;sl%shd l=àrh ;=< isÿ fõ hehs i,lkak' m%Odk M,h C fõ'

2 ( ) 3 ( ) 2 ( ) 3 ( )A l B l C l D g  ;dmh

fuu f;dr;=re u; m%;sls%hd l=àrhg ;sìh hq;= wx.hla fkd jkafka@
1' mSvkh uekSfï Wml%uh'
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2' WIaK;ajh uekSfï Wml%uh'
3' ÿiai%dù;dj uekSfï Wml%uh'
4' ;dm ckl tallhla
5' ñY% lrk tallhla

8' inka ksIamdokfha m%Odk w;=re M,h
1' fïo wï, idok fidaähï ,jK
2' .a,sifrda,a
3' fidaähï weisfÜÜ
4' NaCl
5' g%hs.a,sirhsâ

9' ,xldfõ b;d myiqfjka ia:dms; l< fkd yels l¾udka;hla jkafka@
1' ffcj ãi,a ksmoùu'
2' inka ksmoùu'
3' msßisÿ .a,sißka ksmoùu'
4' fldaiaála fidavd ksmoùu'
5' i,a*shqßla ksmoùu'

10'  fldaiaála fidavd ksIamdokh wdY%s; j ksjeros j.ka;sh'
1' w;=re M,h NaCl h
2' lef;davfhka Cl

2
 msg fõ'

3' wefkdavfhka H
2
 jdhqj msg fõ'

4' c,h o m%;sl%Shlhls'
5' úNj wka;rh ksis f,i md,kh b;d jeo.;a h'

11' ksIamdok l%shdj,shla i|yd wjYH iïm;la f,i wuqøjH ye¢kaúh yels h' wuqøjHj,
iq,n;dj Rcqj u n, fkd mdkafka l=uk lreKla flfrys o@
1' wuqøjH m%jdyk l%uh'
2' l¾udka;h wLKav j mj;ajd f.k hdu'
3' ksIamdÈ;fha .=Kd;auh'
4' ksIamdok m%udKh'
5' l¾udka;fha m%;s,dN m%udKh'

12' wuqøjH f,i iajdNdúl iïm;la fhdod .kafka kï" §¾>ld,Skj jvd;a u wjOdkh
fhduq l< hq;= lreKla jkafka th"
1' l¾udka;Yd,dj wjg iq,n j mej;Su'
2' ,dNodhs wuqøjHhla ùu'
3' th mqk¾ckkSh iïm;la ùu'
4' myiqfjka <`.d úh yels ia:dkhl mej;Su'
5' l=vd fhojqï m%udKhlska by< ksujqï m%udKhla ,nd .ekSu'

13' lDIsld¾ñl lghq;= i|yd nyq, j wjYH jk ridhksl l¾udka; folla jkafka"
1' wefudakshd yd fmfg%da,shï'
2' fldaiaála fidavd yd i,a*shqßla wï,'
3' fldaiaála fidavd yd wefudakshd'
4' fldaiaála fidavd yd khsá%la wï,'
5' wefudakshd yd i,a*shqßla wï,'

14' ridhksl ixfhda. ms<sn| j ish¨ ;dlaIKsl f;dr;=re wvx.= úia;r m;%sldj y÷kajkafka@
1' MSDS hkqfjks' 2' ISO hkqfjks' 3' SLS hkqfjks'
4' 5M hkqfjks' 5' Data Sheet hkqfjks'

15' m%;sl%shd udOHhg m%;sl%Shl ish,a, tl jr tl;= lrkq fjkqjg jrlg iaj,amh ne.ska
tl;= lsÍu ms<sn| j my; ljr m%ldY i;H fõ o@

A. m%;sl%Shl jvd fyd¢ka tlsfkl ñY% fõ'
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B. wêl ;dm m%udKhla tl jr cks; ùu je,fla'
C. .sks .ekSu yd iafMdagk wju fõ'
D. m%;sl%shdfõ il%shk Yla;sh wju fõ'

1' A,B muKs 2'  B,C muKs 3' A,B,C muKs
4' A,B,D muKs 5' by; lsisjla fkdfõ'

16' ksIamdok l%shdj,shla ,dNodhS ùug kï m%;sl%shdj i|yd wjYH m%Yia; ;;a;aj ,nd Èh
hq;= h' m%Yia; ;;a;aj ;SrKh lsßfï § jvd;a u wjOdkh fhduq l< hq;af;a"
1' mßir ;;a;aj yd wuqøjHj, ñ,'
2' ksIamdok úhou yd ksIamdÈ;fha .=Kd;aul nj'
3' ksIamdokfha .=Kd;aul nj ksIamdok m%udKh'
4' l¾udka; Yd,dfõ úYd,;ajh yd mßir ;;a;aj'
5' ksIamdolhdf.a ±kqu yd wuqøjHj, ñ,'

17' inka ksIamdokfha § c,Sh m%;sl%shd l,dmhg NaCl tl;= lrkq ,efí' fuys wruqK
jkafka@

A. inka myiqfjka fmdïm l< yels ;;a;ajhg f.k tau'
B. inka c,Sh l,dmfha Èh jk m%udKh wvq lsÍu'
C. myiqfjka u c, l,dmh u; inka md ùug ie,eia ùuhs'
D. m%;sl%Shl myiqfjka ñY% ùug ie,eia ùuhs'

1' A yd B muKs 2' B yd C muKs 3' C yd D muKs
4' A,B yd C muKs 5' B,C yd D  muKs

18' inka ksIamdokfha § f;; inka iu`. ,jK ñY%j mj;S' tu c,Sh ,jK iu. bj;a
bj;ajkqfha
1' fmfg%da,shï w;=re M, yd g%hs.a,sirhsâ h'
2' .a,sifrda,a yd g%hs.a,sirhsâ h'
3' .a,sifrda,a yd fïo wï,ys fidaähï ,jK'
4' fmfg%da,shï w;=re M, yd fu;fkda,a h'
5' g%hs.a,sirhsâ yd fu;fkda,a h'

19' g%dkaiatiagÍlrK m%;sl%shdjla u.ska ffcj ãi,a ksmoùfï § wuqøjH f,i fhdod .kafka"
1' fmfg%da,shï w;=re M, yd g%hs.a,sirhsâ h'
2' .a,sifrda,a yd g%hs.a,sirhsâ h'
3' .a,sifrda,a yd fu;fkda,a h'
4' fmfg%da,shï w;=re M, yd fu;fkda,a h'
5' g%hs.a,sirhsâ yd fu;fkda,a h'

20'  ffcj ãi,a idïm,hla B30 f,i kï lr we;' thska woyia jkafka"
1' Ydlf;,a 30] la o fu;fkda,a 70] la o we;s njhs'
2' fu;fkda,a 30] la o Ydl f;,a 70] la o we;s njhs'
3' ffcj ãi,a 70] la o fmfg%da,shï ãi,a 30] la o we;s njhs'
4' ffcj ãi,a 30] la o fmfg%da,shï ãi,a 70] la o we;s njhs'
5' by; lsisjla fkdfõ'
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rpkd m%Yak

1' a. f,dalfha ±kg we;s m%Odk u ridhksl l¾udka; w;ßka kQ;k udkj YsIagdpdrfha

meje;au i|yd Rcqj u odhl fõ hehs ie,lsh yels l¾udka; 4 ,ehsia;= .; lrkak'

b. by; Tn ,ehsia;= .; l< tla tla l¾udka;h kQ;k udkj YsIagdpdrfha meje;au

flfrys w;HjYH jkafka wehs±hs fmkajd fokak'

c. cmdk l<ukdlrKfha wx.hla f,ig 5S ixl,amh f,dj mqrd m%p,s; ù we;' fuu

5S ixl,amh hkq zzidïm%odhsl ±kqu u.ska kQ;k YsIagdpdrhg m%.;sYS,s u.

fmkaùug .;a W;aidyhlsZZ hehs mejiqjfyd;a thg Tng tl`. úh yels o" fkdyels

o hkak idlÉPd lrkak'

d. ridhksl l¾udka;hg 5S Ys,amSh l%uh jeo.;a jk wdldrh ,ehsia;= .; lrkak'

2' a. l¾udka; i|yd jeo.;a jk iïm;a yd ixikaokh lrk úg § udkj iïm; iqúfYaIS

iïm;ls' udkj iïm; iqúfYaIS iïm;la ùug fya;= jQ ,laIK 5 la ,ehsia;= .;

lrkak'

b. ridhksl l¾udka; i|yd 5S ixl,amh w;sYhska jeo.;a fõ' fï ms<sn| j idlÉPd

lrkak'

c. uqo,a l<ukdlrKh i|yd 5S ixl,amh fh§ we;s wdldrh fláfhka úia;r lrkak'

d. hï ksIamdok l%shdj,shlg fhdod.;a l%ufõoh fld;rï ÿrlg id¾:l±hs wOHhk

jd¾;djla iemhSug Tng isÿù we;' fuu jd¾;dj ieliSu msKsi Tn wjOdkhg ,la

lrk lreKq fudkjd±hs fláfhka y÷kajd fokak'

e. l¾udka; j,§ Ndú; lrk hka;%iQ;%j, ld¾hCIu;dj yd M,odhs;dj jeä lsÍug

5S ixl,amfha fhda.H;dj fláfhka meyeÈ,s lrkak'

3' a. ridhksl l¾udka; i|yd fhdod .kakd mqk¾ckkh fkd jk iïm;a yd mqk¾ckkh

jk iïm;a fudkjd±hs ,ehsia;= .; lrkak'

b. y¾nÜ jdoh bÈßm;a lr we;af;a l=uk iïm;a uQ,sl lrf.k o@

c. y¾nÜ jdofha uQ,sl woyi bÈßm;a lrkak'

d. jir 2050 jk úg § kQ;k udkj YsIagdpdrh m%n, wNsfhda. .Kkdjlg uqyqK §ug

isÿfõ hehs wkdjels m< lr we;' fuu wNsfhda. ridhksl l¾udka; flfrys we;s

n,mEu fláfhka úia;r lrkak'

e. yß; l¾udka; hkqfjka woyia lrkafka l=ula o@ ,xldfõ wdrïN lsÍug iqÿiq yß;

l¾udka;hla ms<sn| j jd¾;djla ms<sfh, lsÍug Tng isÿù we;' fï i|yd f;dr;=re

/ia lsÍug Tnf.a uQ,sl wjOdkh fhduq lrk wx. ,ehsia;= .; lrkak'

4' a. ridhksl l¾udka;hla hkq uQ,sl l%shdjkaf.a ̂ Unit Operation& tl;=jls' ridhksl

l¾udka; wdY%s; zzuQ,sl l%shdZZ hkqfjka Tn woyia lrkafka l=ula o@

b. ridhksl l¾udka; wdY%s; uQ,sl l%shd ldKav folls' fuu ldKav fol

i|yd ksoiqka 6 ne.ska ,ehsia;= .; lrkak'

5' my; olajd we;s ridhksl l¾udka; wdY%s; j isÿ jk ridhksl mßj¾;khka i|yd

;=,s; iólrK ,shkak' ̂ tu m%;sl%shd isÿ lrk ;;a;aj ̂ WIaK;aj$mSvkh$W;afm%arl& yd

tu m%;sl%Shl yd M, mj;sk wjia:d o i|yka lsÍu w;HjYHh&

a. i,a*shqßla wï, ksIamdok l¾udka;h

b. wefudakshd ksIamdok l¾udka;h

c. khsá%la wï, ksIamdok l¾udka;h

d. fldaiaála fidavd ksIamdok l¾udka;h
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6' .e,Sï igykla u.ska wefudakshd ksIamdok l%shdj,sfha jeo.;a wxY yd tajd tlsfkl

iudfhdackh lrjd we;s wdldr fláfhka úia;r lrkak'

7' ksIamdok l%shdj,shla ie,iqï lsßfï § m%;sslS%hl yd M,j, fN!;sl yd ridhksl .=K

±k isàu jeo.;a jk wefudakshd ksIamdokh weiqfrka úia;r lrkak'

8' .e,Sï igykla u.ska khsá%la wï, ksIamdok l%shdj,sfha jeo.;a wxY yd tajd iudfhdackh

lrjd we;s wdldrh úia;r lrkak'

9' .e,Sï igykla u.ska i,a*shqßla wï, ksIamdok l%shdj,sfha jeo.;a wxY yd tajd

iudfhdackh lrjd we;s wdldrh úia;r lrkak'

10'  Tnf.a ksjfia ,sfma b;sß jk w¿ iaj,amhla f.k ̂ .%Eï 2 la muK& c,fha Èh lr tu

ødjKhg fmd,af;,a iaj,amhla ^.%Eï 1la& muK tlalr l+re.dñka r;a lr.kak' isis,a

ùug bv yßkak' Tng ,efnk ksÍlaIKhka yels;dla ÿrg meyeÈ,s lr .kak'

a. udihlg Tnf.a or ,sfmka ,nd .; yels or w¿ m%udKh fldmuK o@

b. i. Tng iqudkhl § tl;= l< yels w¿ m%udKh u.ska fuu ksIamdokh lsÍug

ie,iqï lrkjd hehs is;kak' tu l%shdj,sh iu. Tn iïnkaO lrjk uQ,sl l%shd

^Unit Operation& fudkjd o@

ii. Tnf.a m%;sl%shd l=àrh ±lafjk o< rEmhla wÈkak' tys jQ wx. kï lrkak'

iii. fuu l%shdj,shg 5S ixl,amh fh§u fláfhka olajkak'

iv. fuu l%shdj,shg 5S ixl,amh fh§u u.ska mßir ys;ldó yd wk;=re wju

l%shdj,shla f,i mj;ajd f.k hEug yelshdj ,efnkafka flfia±hs myokak'

v. by; ksIamdok l%shdj,sh jvd;a M,odhs lsÍug;a .=Kd;aul nj jeä lsÍug isÿ ù

we;' M,odj jeä lr .ekSu i|yd Tn isÿ lsÍug n,dfmdfrd;a;= jk mÍlaIKh

l=ula o@ tu mÍlaIKh ie,iqï lrk wdldrh fláfhka úia;r lrkak'

vi. Tnf.a ksIamdÈ;fha m%ñ;sh mßlaId lr jd¾;djla ,nd .ekSug Tn n,dfmdfrd;a;=

fõ' fuys § mßlaId lsÍug n,dfmdfrd;a;= jk fN!;sl yd ridhksl wx. fudkjd

o@

vii.Tnf.a ksIamdÈ;h mdßfNda.slhdg y÷kajd fokafka l=uk wdldrfha fhoùulg o

hkak fya;= iys; j fláfhka meyeÈ,s lrkak'

11' fjf<|fmd< wdY%s; j úúO wdldrfha inka ksIamdÈ;hka ±lsh yels h' fYdaOk l%shdj,shg

inka fhdod .ekSu i,ld n,ñka mdßfNda.slhdg ksjerÈ j ;u wjYH;dj i|yd inka

f;dard .ekSug yels jk mßÈ inka j¾. lrkak'

12' c, NS;sl j,s.h yd c,ldó ysi hk m%foaY kï lrñka o¾YSh inka wKqjl ridhksl

jHqyh we| olajkak'

13' iefmdakSlrK l%shdj,sfha § isÿ jkafka l=ula o@

14' ldur WIaK;ajfha we;s fldaiaála fidavd ødjKhla iu. Ydl f;,a È¾> ld,hla

l+re.dñka ñY% lrk úg § inka ,nd .ekSug yels h' fuu ksid ;u Yla;sh b;sß lrñka

ksIamdokj, ksIamdok msßjeh wvq lsÍug yels h' ;dm Yla;sh Ndú; fkd lrñka fï

wdldrhg jrlg inka ls'.%eï 1000 ksIamdokh i|yd m%;sl%shd l=àrhla ie,iqï lsÍug

fhdackd lrhs' fuu ksIamdok l%fudamdh ms<sn| j Tnf.a woyia bÈßm;a lrkak'

15' mdif,a oS Tn bf.k .;a inka ksIamdok l%shdj,sh wdY%s; j we;s tall l%shd fudkjd o@

16' mdi,a mßlaIKd.drh ;=< § inka ksmoùfï È Tn ÿgq tall" l%shd fudkjd o@

17' iefmdakSlrK m%;sl%shdfõ § isÿ jk ridhksl yd fN!;sl fjkialï fudkjd o@
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18' fjf<|fmdf<a we;s laId,l ̂ Detergents& j¾. yd tajdfha m%dfhda.sl fh§ï fudkjd o@

19'  inka yd laId,l w;r fjki l=ula o@

20'ffcj ãi,a ksIamdokfha § Ydl f;,aj, ksoyia fïo wï, ^FFA& m%udKh ksIamdok

l%shdj,sfha id¾:l;ajh flfrys n,mdk jeo.;a idOlhla jkafka wehs±hs fláfhka

myokak'

21'  Ydl f;,aj, wï, wxlh ^Acid valve& 5 mg g-1 fõ' fuu w.h u.ska wmg imhk

ridhk úoHd;aul f;dr;=re fudkjd o@

22'  ;Ska; ksIamdokh wdY%s; j ridhksl m%;sl%shd isÿ fkd jqk o ñY% lsßfï l%shdj,sh b;d

u jeo.;a l%shdjls' fuu j.ka;sh fláfhka meyeÈ,s lrkak'

23'  ;Ska; ødjKhl we;s m%Odk ixrpl j¾. fudkjd o@

24'  tku,a yd tu,aIka ;Ska; w;ßka jvd;a mßir ys;ldó ;Ska; j¾.h l=ula ±hs fya;=

olajñka úia;r lrkak'

25'  ;Ska; ksmoùug nyq wjhúl fhdod .kq ,nhs' nyq wjhjl u.ska ;Ska; mg,hg

,ndfok .=Kdx. yd thg fya;=ka fláfhka meyeÈ,s lrkak'

26'  fldaiaála fidavd ksIamdokfha mg, fldaI l%uh yd m%dÖr fldAI l%uh wdY%s; j we;s

;dlaIKsl l%fudamdh hka iiokak'

27'fmdiafmaÜ fmdfydr ksIamdokh wdY%s; j my; m%;sl%shd ,shd olajkak'

a. laf,dfrda wemghsÜ yd i,a*shqßla wï,h

b. laf,dfrda wemghsÜ yd fidaähï ldnfkaÜ

c. laf,dfrda wemghsÜ yd i¾mkaghska Lksch

----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-4 6-4 11-1 16-2
2-5 7-3 12-3 17-2
3-3 8-2 13-4 18-3
4-2 9-5 14-4 19-5
5-1 10-2 15-3 20-4

rpkd  -  ^ms<s;=re&

1' a. wefudakshd ksIamdokh" i,a*shqßla ksIamdokh" khsá%la wï, ksIamdokh" fmfg%da,shï

hk ridhksl l¾udka;h

b. kQ;k udkj YsIagdpdrfha m%Odk wx. f,ig m%jdykh" n, Yla;s wjYH;dj yd
jeä jk ck.ykhg wdydr ksIamdokh hk wjYH;d i,ld n,ñka by; tla tla
l¾udka; fuu wjYH;d imqrd ,Sug we;s iïnkaOh Tiafia ;d¾lsl j ms<s;=re f.dv
ke.Su isÿ l< hq;= h'

c. YsIHhd iqÿiq WodyrK imhñka foaYSh idïm%odhsl oekqu ;=< 5S ixl,amh ;snqKd o
keoao hkak ks.ukh l< hq;= h' tu ks.ukh wkqj fuu jelshg ;ukaf.a ia:djr;ajh
meyeos,s l< hq;= h'

d. ridhksl l¾udka; Yd,djla wk;=re isÿ ùfï by< bvlvla we;s ia:dkhla neõ yd
tu ixfhda. mßirhg yd ñksiqkaf.a cSú; yd fi!LHhg Rcqj u n,mdk neõ
ksoiqkla iys; j fmkaúh hq;= h' fï ksid hï YslaIKhla iys; j ridhksl
l¾udka;fha lghq;= lsÍfï jeo.;alu fmkajd osh hq;= h' 5S ixl,amh u.ska fuu
uQ,sl wjYH;dj i|yd iajhx YslaIKhla ,nd fok nj úia;r l< hq;= h'

2' a. i. is;Sï" ye`.Sï yd oekSï wkqj m%;spdr oelaùu
ii. ks¾udKYS,S yelshdj
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iii. icSù yd l%shdYS,S ùu'
iv. p¾hdjla ksis f,ig w¾:l:kh l< fkd yels ùu
v. lKavdhula f,ig ixúOdkh ùfï yelshdj

b. fm< fmdf;ys zz ridhksl l¾udka; Yd,djl 5S Ys,amSh l%uh jeo.;a jk whqreZZ
ud;Dldj hgf;a jQ lreKq 10 w;=ßka wju jYfhka lreKq 5 la Tiafia ridhksl
l¾udka;hg 5S ixl,amh l%shd;aul lsÍu w;sYhska jeo.;a jk nj YsIHhdg fmkajd
osh yels úh hq;= h'

c. uqo,a mßyrKfha oS tajd jd¾;d lsÍï" .sKqï ieliSï" wdoS ,sÅ; jd¾;d$idlaIs
yd ú.Kk jd¾;d wdosh i|yd 5S ixl,amh fhoSfï jeo.;alu meyeos,s lsÍu ms<s;=r
;=< wvx.= úh hq;= h'

d. ld¾hlaIu;dj" M,odhs;dj yd mßirhg we;s wys;lr n,mEï ms<sn| j i,ld n,ñka
tu l%ufõofha fhda.H;dj fidhd ne,Su ms<sn| wjOdkh fhduq lr ;sìh hq;= h' n,
Yla;sh CIh ùï $ kdia;sh yd kv;a;= lghq;=j, myiqj wdosh o i,ld ne,Su jeo.;a
nj meyeos,s l< hq;= h'

e. hka;%iQ;% hkq laIh ùug ,la jk yd ld,h;a iu. tys l%shdldÍ;ajfha úúO fjkialï
j,g ,la jk hdka;%sl moaO;shla f,ig úia;r l< hq;= h' 5S ixl,amh u.ska
hka;% iQ;% flfrys l%uj;a wjOdkhla mj;ajd .ekSu u.ska tys ld¾hlaIu;dj yd
M,odhs;dj jeä lsßug yels nj fmkajd osh hq;= h'

3' a. mqk¾ckkh jk iïm;a
Ydl f;,a" n, Yla;sh i|yd fhdod .kakd cSj ialkaOh ^Bio mass&"
khsg%cka jdhqj" Tlaiscka jdhqj
mqk¾ckkh fkd jk iïm;a
fm%fg%da,shï f;,a" .,a w`.=re" fmdiaf*aÜ ksê

b. mqk¾ckkh fkd jk iïm;a i|yd
c. mqk¾ckkh fkd jk iïm;la f,ig i|yka jdKsc ksIamdok f,dal mßudKfhka

isÿ lrk úg oS fjf<|fmd< mq¿,a ùu yd b,a¨u jeä ùu ksid jd¾Isl ksIamdokh
jeä lsÍu isÿ fõ' fï ksid mqk¾ckkh fkd jk iïm;a ksIamdokhg fhdod .ekSu
jd¾Isl j jeä fõ' fuu ksid u tu iïm;a CIh fjñka iSudldÍ fõ' tneúka tu
iïm;a ksIamdokh i|yd jd¾Isl j fhdod .ekSu Wmßu ù l%ufhka jd¾Isl fhoSï
m%udKh wvq ù hkq we;'

d. c,h iSudldÍ ùu" fmfg%da,shï bkaOk iSudldÍ ùu" fnda fkd jk frda. jeä ùfï
m%jK;dj" ck.yKh jeä ùu" jhia.; ck.ykh jeä ùu yd f.da,Sh WKqiqu
jeä ùu m%Odk wNsfhda. f,ig olajñka fuu tla tla wNsfhda. ridhksl l¾udka;
flfrys n,mEu fláfhka úia;r l< hq;= hs'

e. mqk¾ckkh jk wuqøjH 100] fhdod .ksñka isÿ lrk l¾udka; yß; l¾udka; fõ'
wmg we;s mqk¾ckkh jk iïm;a f,i uqyqÿ c,h" jd;h yd Ydl iïm; i,ld
n,ñka tla tla iïm;a u.ska wdrïN l< yels yß; l¾udka; ,ehsia;=.; l< hq;=
h'

ksoiqkla f,i ( uqyqÿ c,h¨Kq 2 2NaOH+H +Cl

Ydl f;,a ____


inka ¬ .a,sifrda,a

c,h 2 2O +H

jd;h 2 2O +N

2 2O /H O
2 2 3 3H +N NH HNO 
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2 2H +Cl HCl

.a,siÍka  T!IO ¬ iafMdaGl

3 3NH +HNO  fmdfydr  ¬ iafMdaGl

ffcj ialkaOh meiSu ffcj t;fkda,a

ffcj t;fkda,a  ¬ Ydl f;,a  ffcj ãi,a
4' a. ksIamdok l%shdj,sfha oS øjHkaf.a hï úm¾hdihla isÿ lsÍu uQ,sl l%shd f,ig

ie,lsh yels h'
b. ridhksl l%shd yd fN!;sl l%shd

ridhksl uQ,sl l%shd ( WodiSklrKh" iefmdakSlrKh" úoHq;a úÉfPaokh
fN!;sl uQ,sl l%shd ( weUÍu" jdIamSlrKh" úh<Su

5' a. 2 4H SO  ksIAmdokh

øj i,a*¾ oykh lsÍu

2 5

2 2

V O

2 2 2

3( ) 2 4 2 2 7

2 2 7 2 2 4

2S(l)+2O (g) 2SO (g)

2SO (g)+O (g) 2SO (g)

H SO ( ) H S O (l)

H S O (l)+H O(l) 2H SO (l)

gSO l





 



b. wefudakshd ksIamdokh

2 2 3N (g)+3H (g) 2NH (g)

mSvkh 250 atm

WIaK;ajh o450 C

W;afm%arl Fe

W;afm%arl j¾Ol 2 2 3K O, Al O

c. khsá%la wï,h

pt
3 2 2

2 2

2 2 3 2

4NH (g)+5O (g) 4NO(g)+6H O(g)

2NO(g)+O 2NO (g)

2NO (g)+H O(l) HNO (aq)+HNO (aq)







d. 2 3 23HNO (g) HNO (aq)+2NO(g)+H O(l)

6'

2N (g)
2H (g)

2 2N (g)+H (g)

m%;sl%shd
l=áh

øj 3NH

m%;sl%shd fkdjq 2 2N +H

øj wefudakshd
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² m%Yia; NH
3
 m%udKhla iEfok úg oS jdhq ñY%Kh isis,a lsÍu u.ska NH

3
 øj ;;a;ajhg

m;a lsÍu'
² øj wefudakshd fjka lsßu'
² m%;sl%shd fkd l< N

2
 yd H

2
 iu. wjYH m%udKhg N

2
  yd H

2
 tl;= lrñka m%;sl%shd

l=àrh ;=< NH
3
 iEoSug ie,eiaùu'

fuu l%shd tlsfklg ksis f,ig iïnkaëlrKh yd hdukh lsÍu jeo.;a njg
ms<s;=re ;sìh hq;= h'

7' N
2
 yd H

2
 idudkH WIaK;ajfha oS m%;sl%shd fkd lrhs' ld¾ñl j N

2
 yd H

2
 u.ska NH

3

iEoSug iqÿiq WIaK;ajh 450 oC yd mSvkh 250 atm ;SrKh lsÍug yels jqfha N
2
 yd H

2

w;r m%;sl%shdfõ pd,l yd ;dm ridhksl f;dr;=re u; h' fï ksid m%;sl%shdj, ridhksl
.=K ms<sn| oekqu m%;slS%hlh w;r m%;sl%shdj isÿ l< hq;= ;;a;aj ;SrKh lsÍu jeo.;a nj
i|yka l< hq;= h' jdhq l,dmfha NH

3
,
 
N

2
 yd H

2
 ñY%Kfhka NH

3
 fjka lrkqfha øj

lsÍfuka h' øjdxlh ms<sn| f;dr;=re wkqj NH
3
 myiqfjka øj l< yels ksid fuu

ñY%Kh isis,a lr NH
3
 fjka l< yels h' b;sß N

2
 yd H

2
 kej; m%;spl%SlrKhg fhdod

.; yels h' fï ksid m%;sl%shl M, ridhksl .=K yd fN!;sl .=K mokï lr .ksñka
m%;slS%hlh ks¾udKh l< yels w;r ;j ÿrg;a M, yd m%;sl%shdjg Ndckh fkdjQ ixrpl
fjka lsÍug yd ksIamdok l%shdj,sh wLKav j mj;ajd f.k hEu ie,iqï lsÍug
m%;ssl%Shl yd M,j, ridhksl .=K yd fN!;sl .=K jeo.;a nk jk ms<s;=r ;=< wka;¾.;
j ;sìh hq;= h'

8' 3NH (g)           pt W;afm%arl mßj¾;l           2 2 2NO +O (g) NO (g)  ;j ÿrg;a

TlaislrKh

c,h

3HNO

NH
3
 yd O

2
 jdhqj w;r m%;sl%shdj u.ska HNO

3
 iEoSug wjYH O

2
 jdhq m%udKh

wka;¾.; jdhq f.da, jd;h m%;sl%shd l=àrhg fmdïm l< hq;= h' W;afm%arl yuqfõ
TlaislrKh ù m%;sM, jQ NO(g) jdhqj ;j ÿrg;a NO

2
 ùug wjYH ld,h fo jk l=àrh

;=< meje;aùu' iEÿKq NO
2
 jdhqj uq¿ukska u HNO

3
 ùug c,h iu. m%;sl%shdj isÿ ùug

wjYH ld,h ,nd oSu iy l%shdjla ksis f,ig iïnkaëlrKh ù ;sìh hq;= nj meyeos,s
lr ;sìh hq;= h'

9' >k i,a*¾  øj i,a*¾

øj i,a*¾ oykh
2SO (g)

2 3( ) ( )SO g SO g

fuu SO
3
 iEoSu ;dm odhl ksid jrlg iaj,amh ne.ska mshjr lsysmhlska SO

2
 jdhqj

SO
3
 njg m;a lsÍu

3 2 4 2 2 7

2 2 7 2 2 4

SO +H SO H S O

H S O +H O H SO





fuu mshjrhka we;=<;a .e,Sï igyk
SO

2
 iu. O

2
 m%;sl%shdj i|yd O

2
 wvq ùu;a O

2
 jeä ùu;a ksIamdok l%shdj,shg iqÿiq

2O (g)
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fkdfõ' iuia; SO
2
 m%udKh tl jr SO

3
 lsÍu ksid by< ;dm m%udKhla ckkh fõ'

fï ksid iui; SO
2
 m%udKh SO

3
 njg mshjr jYfhka mßj¾;kh lrhs' fuu mshjrhka

ksis f,ig iudfhdack fkd jqjfyd;a m%;sl%shd fkdjq SO
2
 jdhqf.da,hg tla ùu isÿ fõ'

ksIamdokfha ld¾hlaIu;dj yd M,odhs;dj wvq jk whqre úia;r l< hq;= h'

10'  a. inka iEoSu g u.ska or w¿ NdIañl iajNdjhla ;sìh hq;= nj ms<s;=r ;=< .eíú ;sìh
hq;= h' ta Tiafia or w¿ u.ska inka ksmo ùfï l%shdj úia;r l< hq;= h'
b. i. w¿ tl;= lsÍu yd ta i|yd m%udKj;a Ndckhla fláfhka i|yka lsÍu' myiqfjka

w¿ ,nd .ekSug yels ùu' jdhq f.da,hg w¿ wxY= tl;= fkd jk wdldrhg w¿
c,fha osh lsÍu' w¿j, ialkaOh uekSu'

ii. fmd,a f;,aj, nr uekSu" m%;sl%shd l=àrfha úYd,;ajh u; ñY% lsÍfï Wml%uh
;sîu' WIaK;ajh uekSu' inka fjka lsÍu'

11'  fjf<|fmdf<a olakg ,efnk úúO inka j¾. yd tajdfha fhoSï wkqj ̂ <orejka i|yd
inka" fros fidaok inka hkdoS f,i j¾. l< hq;= h&'

12'    
||

3 2 16
'

O

Cn Cn C O Na   

'


c,NS;sl j,s.h   c,ldó ysi

13' ridhksl jHqy olajñka g%hs.a,sirhsâ NdIañl c, úÉfPaokh ù .a,sifrda,a iy lfndlais,a
wï,fha fidaähï ,jK iEfok nj úia;r l< hq;= h'

14' jrlg inka 1000 kg hkq b;d úYd, ialkaOhls' ldur WIaK;ajfha oS iEfok fuu
inka >k wjia:dfõ we;' >k wjia:dfõ jQ  1000 kg ;rï inka ialkaOhla fjka lsÍu
yd ;j ÿrg;a msßmyÿ lsÍu isÿ l< fkdyels h' fuu fya;= u; fuu l%fudamdh fhda.H
fkd jk nj ms<s;=re ;=< ;sìh hq;= h'

15' ñY% lsßu" iefmdaKslrKh" osh lsÍu" md lsÍu" fmÍu" úh<Su" flakaømidrKh" .a,sißka
bj;a lrñka msßmyÿ lsßu' jeämqr NaOH WodiSk lsÍu' fmdïm lsÍu'

16' ñY% lsÍu" iefmdakSlrKh" fmÍu" úh<Su
17' ridhksl úm¾hdi - tiag¾ nkaOk NdIañl c, úÉfPaokh fõ'

fN!;sl fjkialï - l,dm folla jQ fmd,a f;,a yd c,h fjkqjg c, l,dmh yd
      >k l,dmfha jq inka ks¾udKh fõ'

18'  fiaoSfï l%shdj,sh i|yd fhdod .kakd ;kql ødjK f,ig we;s ixfhda. laId,l fõ'
lÀk c,fha mjd fïjd fmK k.sñka fiaoSfï l%shdj,sh isÿ lrhs'
fiaÿï l=vq" ms.ka yd fldamam fiaoSfï ødjK f,ig jQ laId,l" jdyk fiaoSug .kakd
laId,l" ghs,a fiaoSu i|yd .kakd ødjK f,ig jQ laId,l
laId,lfhys wka;¾.; ldnksl ixfhda. u.ska mDIaÀl wd;;sh wvq lrjhs' ta ksid
úiqreïldrl" fï.d ldrl" yd mDIaG f;;a lsrSu i|yd fhdod.kS'

19' inka hkq os.= odu ldfndlais,a wï,j, fidaähï fyda fmdgEishï ,jKhs' laId,l
wKqj o inka wKqjlg iudk jHqyhla we;' fuu j¾. foflys u c,ldó ysila yd c,

NS;sl j,s.hla we;' laId,lj, c,ldó ysi wdY%s; j - -
3SO  ldKavh we;' ta ksid lÀk

c,fha mjd laId,l osh ù fmK ke.Su isÿ lrhs' inka lÀk c,fha oS wjlafIam fõ'

20'  ffcj ãi,a ksIamdokfha oS W;afm%arl f,ig NaOH jeks NdIañl ixfhda. fhdod .kq
,efí' fï ksid Ydl f;,aj, FFA jeä kï tu ksoyia lfndlaiS,a wï, yd NaOH w;r
m%;sl%shdfjka inka iEfohs' túg ñY% lsÍu wmyiqfõ' fmK ke.Su isÿ fõ' W;afm%arl
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l%shdj wvd, fõ' msßmyÿ lsÍu wmyiqfõ kdia;sh jeä fõ' fujeks lreKq we;=<;a jk
mßos ms<s;=re f.dvke.sh hq;= h'

21'  Ydl f;,a 1 g m%udKhla ;=< wka;¾.; ksoyia fïo wï, WodiSk lsÍug wjYH KOH
m%udKh 5 mg jk njhs'

22' ksoiqkla f,ig tu,aIka ;Ska; ie,l= úg oS ta i|yd c,h" nyq wjhúl øjH yd c,
wødjH wldnksl ixfhda. ^wxY= f,ig& j¾Kl yd msrjqï f,ig fhdod .kS' fïjd
myiqfjka ñY% ù ia:dhs ødjKhla idokafka ke;' j¾K yd c,h yd nyq wjhúl fjkia
ù hhs' fuh je<elaùug úúO wdl,k øjH fhdod we;s w;r tu wdl,k øjH j¾Kl
wxY= iu. fyd|ska óY% ùu;a tu wxY=ka c,Sh udOH mqrd taldldr j jHdma; ù ia:dhs j
mej;sh hq;= h' nyq wjhúl øjH ̂ ne÷ïldrlh& c,h yd j¾Kl wxY=ka taldldr j úisß
ia:dhs lsßu msKsi fuu ñY% lsrsu jeo.;a nj úia;r l< hq;= h'

23' nyq wjhúl øjH" ødjlh" j¾Kl" msrjqï yd wdl,k øjH
24'tku,ays ødjlh ldnksl ødjlh" tu,aIkays ødjlh c,hhs' tku,a ;Ska; úh<Sfï oS

jdhq f.da,hg ldnksl ixfhda. tla ùu úYd, jYfhka isÿ fõ' th jdhq f.da,h
¥IKhg yd úúO frda.dndO i|yd fya;= jk nj úia;r l< hq;= h' tu,aIka úh<Sfï os
jdhq f.da,hg c, jdIam tla ùu mßir ÿIKhg fya;= fkd jk nj ms<s;=re ;=<
wka;¾.; úh hq;= h'

25'msrjqï wxY=ka yd j¾Kl wxY=ka mDIaÀlhg ne| ;eîu' os,sfik mDIaGhla ,nd oSu" c,
jdIam yd O

2 
jdhqj mDIaGhg <`.d ùu je,elaùug ndOlhla ùu u.ska wdrlaIdj we;s

lsÍu'
f;;a mg,h úh<sfï oS isÿ jk fjkia ùï Tiafia by; .=K meyeos,s l< hq;= h'
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tallh 23  -   p,s;h

nyqjrK m%Yak

1' cj frdaohla 1200 rpm ^ñks;a;=jg jg& taldldr fldaKsl m%fõ.hlska N%uKh fõ' tys

fldaKsl m%fõ.h rad s-1j,ska fidhkak' ^ 3.14  &

1' 20 2'  125.6 3' 12.56
4' 120 5'  1200

2' ;u wCIh jgd wjiaÓ;s >Q¾Kh 2I=4 kgm  jk cj frdaohla -110 rad s  ksh; fldaKsl

m%fõ.fhka p,s; fõ' th i;= N%uK pd,l Yla;sh jkqfha @
1' 100 J 2'  200 J 3' 300 J
4' 400 J 5'  500 J

3' wrh 21 cm jk lsh;a frdaohla 600 rpm ksh; YS>%;djlska N%uKh fõ' lsh;a oe;a;l

f¾Çh fõ.h jkqfha 
22

7

 
  
 

1' 1.28 ms-1 2'  12.8 ms-1 3' 13.2 ms-1

4' 25.6 ms-1 5'  256 ms-1

4' 600 rpm N%uK YS>%;djfhka N%uKh jk
hka;%hla l%shd lrùu i|yd imhd we;af;a
1200 rpm YS>%;dj iys; fudagrhls' fï i|yd
frdao 2 la jgd hk máhla fhdod .kafka kï"

frdaoj, wrhka w;r wkqmd;h 
1

2

R

R  jkqfha

1'
1

4
2' 

1

2
3' 2

4' 4 5' .Kkh i|yd o;a; m%udKj;a ke;
5' ñks;a;=jg jg 1200 la N%uKh jk hka;%hla úÿ,sh úikaê l< úg ;;amr 40 l oS ksi,

fõ' tys fldaKsl ukaokh jkqfha ^rad s-1&

1'
2


2'  3' 

3

2



4' 2 5' 30
6' wlaIh jgd wjiaÓ;s iQ¾Kh 2 kg m2 jQ cj frdaohlg 20 N m jk ksh; n, hq.auhla

fhoSfuka 10 s ld,hl oS ksi, úh' cj frdaofha wdrïNl fldaKsl m%fõ.h l=ula o@

1' 140  rad s 2'  150  rad s 3' 1100  rad s

4' 1120  rad s 5'  1200  rad s

rpkd m%Yak

R
1

R
2

fudagrh
1200 rpm

hka;%h
600 rpm
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1' úIalïNh 14 cm jQ weUreï .,la 300 rpm YSS>%;djhlska N%uKh fjhs'

1' tys fldaKsl m%fõ.h fidhkak

2' tys N%uK ld,dj¾;h fidhkak

3' tys mßêh u; we;s wxY+jl fõ.h fidhkak

4' flakaø wNsidÍ ;ajrKh fidhkak

2' 70 cm os. ;ka;+jlska 200 g ialkaOhla iys; .,la .eg .id ;ka;=fõ wfkla

fl<jfrka w,a,d ;sria jD;a;hl 22 rad s-1 fldaKsl m%fõ.fhka lrljkq ,efí'

1' .f,ys N%uK ixLHd;h fidhkak

2' ;ka;+fõ wd;;sh fidhkak

3' ;ka;=fõ wd;;sh 14 N jk úg ;ka;+j lefâ kï N%uKh l< yels  Wmrsu fõ.h

fidhkak'

3' wrh r jQ jD;a;dldr ud¾.hla' ;srig  wdk;shlska ;kd we;  m ialkaOhlska hq;a

fudag¾ r:hla fuu ud¾.fha v fõ.fhka .uka lrhs'  ud¾.h >¾IKfhka f;dr kï

r:h bj;g úis fkdù .uka lsrSug v g .; yels Wmrsu w.h i`oyd m%ldYkhla ,nd

.kak'

ud¾.h ;sria ú >¾IKfhka hqla; kï o ia:s;sl >¾IK ix.+Klh ¼ kï o r:h bj;g

úis fkdù v g .; yels Wmßu w.h ioyd m%ldYkhla ,nd.kak'

4' úIalïNh 0.5 m jQ nhsisl,a frdaohl ialkaOh 4 kg o flakaøh yryd hk wlaIhla

jgd wjiaÓ;s >Q¾Kh 8x10-2 kgm2 o fõ' fuh ,siaiSulska f;drj ;sria wlaIhla u;

;;amrhg jg 7 l YS>%;djlska N%uKh fõ'

1' frdaofha fldaKsl m%fõ.h fidhkak'

2' wlaIfha f¾Çh fõ.h fidhkak'

3' mrsêh u; msysá ,laIHhl laIKsl f¾Çh fõ.h fidhkak'

4' frdaofha uq¿ pd,l Yla;sh fidhkak'

5' lrkï ikao¾Ykhl oS .=jka hdkhla 200 m wrhla we;s isria jD;a;dldr ud¾.hl

.uka  lrhs'  by< u ,laIHfhaoS .=jkaa kshuqjd my<g fkd jeà isàug hdkhg ;sìh

hq;= wju m%fõ.h fidhkak'

6' ;ka;=jl .eg .ik ,o wxY=jla ;ka;=fõ wfkla fl<jr wp, j mj;ajd .ksñka

;;amrhg jg 21 l YSS>%;djlska ;sria jD;a;hl N%uKh lrhs' kï wxY=fõ fldaKsl

m%fõ.h fidhkak'

7' fudag¾ r:hl ialkaOh m fõ'  th wrh r jk jD;a;dldr wdk; fkd jQ jx.=jl .uka

lrñka ;sfí'  ud¾.h yd fudag¾ r:h w;r >¾IK ix.=Klh  kï" fudag¾ r:hg

mj;ajd .; yels Wmßu fõ.h fldmuK o@

8' rEmfha oelafjk mßÈ wrh r jQ jD;a;dldr mqvqjla iys;

wdk; m:hla we;s fi,a,ï NdKavhla we;'  h Wiska uqod

yßk wxY=jla fuu m:fha by< u msysgqug <`.d ùug

ie,eiaùu fuu l%Svdjhs'  fï i|yd h Wi l=uk w.hla .;

hq;= o@

9' úkdähg jg 120 l ksh; YSS>%;djlska N%uKh lrkq ,nk

hka;%hlg iïnkaO jD;a;dldr lsh;a ;,hl ixLHd;h

fldmuK o@

by; oe;s frdaofha fldaKsl m%fõ.h fldmuK o@

h

A

B

C

r
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10' ialkaOh m o wrh R o jk >k ;eáhl flakaøh yryd hk ;sria

wlaIhla jgd >¾IKhlska f;dr j N%uKh ùug yels jk fia

új¾;kh lr we;' ;eáh jgd hk odrh Tiafia we;s ieye,a¨

;ka;=jla u.ska T ksh; iam¾YSh n,hla fhdod we;'

(i) ;eáh u; we;s lrk   jHdj¾;h i|yd m%ldYkhla ,shd

olajkak'

(ii) ;eáfha wlaIhla jgd wjiaÓ;s >Q¾Kh I = 
1

2
MR2 kï ;eáfha fldaKsl ;ajrKh

i|yd m%ldYkhla ,nd .kak'

(iii) by; ;eáfha wrh 0.1 m o M =1 kg o ;ka;=j Tiafia 8 N l iam¾YSh n,hla o

fhfoa kï ;eáh u; we;s lrk jHdj¾;h;a" fldaKsl ;ajrKh;a fidhkak'

11' mDÓúhl wrh 6.4103 km o tys ialkaOh 61024 kg o kï yd mDÓúh taldldr >k

f.da,fha fia i,ld th ish wlaIh jgd N%uKh ùfï § th i;= jk N%uK pd,l

Yla;sh fidkak'  ^mDÓúfha I = 
2

5
MR2&

12' f.dvke.s,a,la idok jev ìul nodu by<g .ekSug Ndú;

lrk vnrhl wrh R o" tys wlaIh jgd wjiaÓ;s >Q¾Kh I o

fõ'  ieye,a¨ wú;kH lUhla vnrh jgd T;d we;s w;r tys

fl<jrg nodu oeóug iqÿiq ialkaOh m jk nd,aoshla iú

lr we;'

vnrh ksYap,;djfha isg ksh; fldaKsl ;ajrKhlska N%uKh

lrk úg my<ska we;s Ndckh isria j my<g .uka lrhs'

(i) lUfha wd;;sh T o vnrfha fldaKsl m%fõ.h ω  o kï" lUh p,s; jk ;ajrKh

(a) iy vnrfha fldaKsl ;ajrKh (α ) w;r iïnkaO;dj l=ula o@

(ii) by; ,nd .;a m%;sM, weiqßka lUfha wd;;sh 2

Ia
T = 

R
 nj fmkajkak'

-----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1 ' ms<s;=r 2      

-1

-1

1200 rpm

1200 2  rad
ω

60

ω 20 2 3.14 rad s

ω 125.6 rad s



 


  



M
R

T

YSS>%;dj
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2' ms<s;=r 2      2

2

1
     Iω

2

1
= ×4×10  J

2

           = 200 J

KE 

N%'pd'Y 

3' ms<s;=r 2      

-1

  2

600 22
    = ×2×  rad

60S 7

22
   =20×  rad s

7

f 

-1

-1

V=rw   -                  

22
V=0.21m× ×20 s   

7

22
   = 21 × ×0.2          

7

   = 66×0.2  = 13.2 m s

4' ms<s;=r 2            fudagrfha mßêh « 2 } hka;%fha mßêh

  2 « 2R
1
 = 2R

2

1

2

R

R }
1

2

5' ms<s;=r           

 

-1 -1 -1
0

0

-1

0

-2

1200×2π
= ω =  rad s =40 rad s     ω=0 rad s

60

α=?        t =40 s

                = +αt

0-40Tr rad s-
                 α = =

t 40 s

                  α= -π rad s

 

 

6' ms<s;=r 3            
0

2

-2

2

0

0

-1
0

= +αt,     

I=2 kgm           

τ=20 Nm         

τ=Iα              

τ 20 Nm
α= = =-10 rad s

I 2 Kgm

= +αt

O= +(-10×10)

=100 rad s
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rpkd  -  ^ms<s;=re&

1&' I.

II.
1 1

T= = =0.2 s
f 5

III. V  
-2

-2

-1

= rω

=7×10 ×10π

22
=7×10 ×10×

7

= 2.2 ms

IV. fla' w' ;ajrKh 

 

2

2-2

-2

-1

=rω

=7×10 × 10π

22 22
=7×10 ×100× ×

7 7

= 69.1 ms

2&'  I.   ω =2πf

ω 22×7
f= =

22 2×22

f= 3.5  H z

II. fla' wNsidß n,h  
2

2

2

2

mv
= =mrw

r

=mrw

=0.2×0.7×22

=0.14×484

=67.76 N

                    T

7 cm

300
5

60

2

  2 5

  10

f

f 





 



 



0.7

0.2 lg

w
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III. T 2

2

mrω

=0.2×0.7ω



   

2

-1

=100

 =10 rds





3&'

2

2

2

mg  cos  (1) 

mV
 sin  (2)

r

V
(1)(2) tan   =

rg

                  V   tan  

R

R

rg









 

 



V g .; yels Wmßu w.h   tan rg    fõ'

ud¾.h ;sria ù >¾IK n,h l%shd lrk úg" 
2

2

mv
F

r

mv
R

r






R mg ksid 
2

2

mv
mg

r

V rg

V rg













4' I. ω = 2π f

  = 2π × 7

-1 -122
ω =14π rads  =14× = 44 rads

7

II. wlaIh jg 1 lg .uka lrk ÿr 2 r

wlaI 1s g hk ÿr 

1

7 2

22
7 2 0.25

7

11 

r

ms





 

   



III. 

-1

v=rω

22
  =0.25×14×

7

v=11 ms
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IV.frdaofha uq¿ pd,l Yla;sh 
2 21 1

= mv + Ιω
2 2

 

 

2-2 2

2 -2 2

2 -2

2

1 1
= ×4×11 + ×8×10 × 44

2 2

=2×11 +4×10 ×44

=2×11 1+2×10 ×16

=2×11 ×1.32

=2.64×121

=319.44 J

5&' 2

2

2

1

200 10

   400 5

20 5

20 5  

mv
mg

r

v rg

v

v

v ms





 

 





6& ω  2πf

    
1

22
  2 21

7

  132 rads 

  



7&
2mv

F   μR  =  μmg  =  
r



 V rg

8&    A BE    E

2

2

B C

2

2

1

2

2

E E

1
mv    mg 2r

2

2gh   4gr

h   4 gr 2 g

h   2r

mgh mv

v gh
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9& f   =  120 úkdähg

f   =  120 60

    =  ;;a jg 2

oe;s frdaofha fldaKsl m%fõ.h  ω   2πf
-122

  2π 2 = 4   = 12.57 rads
7

  

10& (i)   T  R  
(ii)     Iα 

21
TR MR

2

2
α    

MR

T


 
  
 



(iii) fldaKsl ;ajrKh =
2

MR

T
=

22 8
  16 

1 0.1
rads





 jHdj¾;h =

2

Ια

1
= ×1×(0.1) ×16

2

=0.08 Nm

11&  I = 
2

5
MR2

24 3 2

30

2
I  6 10 (6.4 10 )

5

98.3 10

    

 

21 2
,

2
E l

T


  

301
E  98.3 10

2
  

28
2 π 1

24 36 00

 




 

2

2
24

2

98.3 44
 10

24 36 7

 
 
 


 

 

12& (i) a = r

   Iα (1)           

2

a
a=Rα  α=

R

Ia Ia
TR=   T=

R R





   TR (2)  

(1)  (2)

   TR

TR
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tallh 24  -  kefkda ;dlaIKh

nyqjrK m%Yak

1' kefkda ógrhla hkq"

1' 31 10 m 2' 61 10 m 3' 91 10 m 4' 121 10 m

5' 151 10 m

2' kefkda ;dlaIKfha § i,ld n,kq ,nkafka kefkda mßudKfha øjH ms<sn|jhs'

kefkda mßudKhg wh;a jkqfha"

1' 0-1 nm 2' 1-10 nm 3' 1-100 nm 4' 1-1000 nm

5'  1-10000 nm

3' kefkda øjHj,g úfYaI .;s.=K ysñ ùug n,mdk lreKla jkafka tu øjHhkaf.a

1' m%uKh l=vd jk úg fCIa;% M,fha isÿ jk úYd, jeä ùuhs'

2' mrudKql jHqyfha we;s iqúfYaIs .=Khls'

3' we;s iqúfYaIs ,dlaIKsl .=Kdx.hs'

4' wKqj, we;s wdila;s yd ixYla;s n,hhs'

5' by; lsisjla fkdfõ'

4' kefkda mßudKfha § my; i|yka m%ldY w;ßka i;H jkqfha@
A. øjHj, ridhksl .;s.=K fjkia fõ'
B. øjHj, úoHq;a .=K fjkia fõ'
C. whka Tlaihsv pqïnl .=K fkd fmkajhs'

1' A muKs 2' B muKs 3' C muKs 4' A yd B muKs
5' A,B yd C  ish,a,

5' kefkda mßudKfha § r;arka yd ßÈ wxY= tajdg wdfõKsl ly iy ßÈ j¾K fkd fmkajd"
fjk;a j¾K fmkajhs' fuhg fya;= úh yelafla"
1' kefkda mßudK wxY=j,g ksYaÑ; j¾Khla fkdue;s ùu'
2' kefkda mßudKfha § øjHj, m%ldY .=K fjkia ùu'
3' kefkda mßudKfha § wxY=j, m%;sfrdaO;dj fjkia ùu'
4' kefkda mßudKfha § wxY=j, mDIaÁl j¾. M,h fjkia ùu'
5' by; lsisjla fkdfõ'

6' kefkda ixl,amh fndfyda ld,hla ;siafia fidnd oyu yd ne£ mj;skakls' fk¿ï
fld<fha we;s iajhx isoaO j msßmyÿ ùfï .=Khg fya;= jkafka"
1' fk¿ï fld<h ;ekS we;af;a kefkda mßudKfha l=vd wxY=j,ska ùuhs'
2' fk¿ï fld<fha WÉp¾óh ffi,j, we;s iqúfYaIs yelshdjhs'
3' fk¿ï m;% u; we;s b;d l=vd fl¢hs'
4' fk¿ï m;%fha WÉp¾ufha we;s b;d ;=kS bá ia;rhhs'
5' fk¿ï wmsp¾óh ffi,j, we;s úfYaI ridhksl øjHhl l%shdjhs'

7' my; i|yka ixl,am w;ßka kefkda mßudKh weiqßka úia;r lsÍug fkd yelafla@
1' ul=¿ ±f,a we;s wdidudkH Yla;su;a nj'
2' iuk, ;gqj, we;s j¾K ixl,kh'
3' fudkr msf,a we;s iqúfYaIs j¾K .e<mqu'
4' c, ìxÿjla u; m;s; jk ysre t<ssh we;s lrk foaÿkq j¾K
5' yQkdg iS<sul .uka lsÍug we;s yelshdj'

8' ldnka kefkda áhqí ms<sn| j jvd;a ksjerÈ m%ldYh f;darkak'
1' ldnka tl u; tl fmd;l msgq wdldrhg ilia ù iE§ we;'
2' tl ldnka ;,hla fjka lr .;a úg iEfokakls'
3' tl ldnka ;,hla áhqnhla f,i ieliSfuka iE§ we;'
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4' ldnka mrudKq 60 la áhqnhla wdldrhg weisÍ iE§ we;'
5' ldnka mrudKq 60 la mdmkaÿjla f,i weisÍ iE§ we;'

9' kefkda ;dlaIKh i|yd fhdod .; yels ,xldfõ iq,N j mj;sk wuqøjH folla jkqfha@
1' .%e*hsÜ iy we¨ñkshï 2' .%e*hsÜ iy r;a;rka
3' ß§ iy ;U 4' .%e*hsÜ iy ghsfÜkshï
5' .%e*hsÜ iy b,aukhsÜ

10' TiO
2
kefkda wxY=j, iqúfYaIs .;s.=K jkafka"

A. iq¾hdf,dalh yuqfõ W;af;aclhla f,i l%shd lsÍu'
B. nelaàßhd kdYlhla f,i l%shd lsÍu'
C. kefkda mßudKfha § j¾K fjkia ùu'

1' A muKs 2' B muKs 3' C muKs 4' A yd B muKs
5' B yd C  muKs

----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-3 6-3
2-3 7-4
3-1 8-3
4- 9-4
5-4 10-4
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tallh 25  -  ixLHdkh

nyqjrK m%Yak

1' isiqka fodf<dia fofkl= isák lKavdhula .Ks;h úIh i|yd ,nd .;a ,l=Kq

my; i|yka mßÈ fõ'

70"   65"   68"   62"   75"   68"   72"   71"   69"   58"   68"   60

fuu ,l=Kqj, ud;h jkafka"

^1& 62 ^2&  65 ^3&  68 ^4&  70 ^5&  75
2' 12 jk fY%aKsfhys bf.kqu ,nk isiqka y;a fofkl=f.a udisl meñKSu my; ±lafõ

18" 19" 12" 17" 20" 15" 16

fuys uOHia:h jkqfha"

^1&  8 ^2&  12 ^3&  17 ^4& 20 ^5&  117

3' ;eô,s j¨ 10 la ie,l+ úg tla tla ;eô,s j,a,l we;s f.ä .Kk my; ±lafõ'

10"    12"   11"   9"   8"   14"   10"   13"   11"   9
fuys uOHia:h jkqfha"

^1&  6 ^2&  10'5 ^3&  10'7 ^4&  11 ^5&  107

4' .=rejreka 45 fofkl=f.ka iukaú; mdi,l Èk 40 l § .=rejrekaf.a meñKSu my;

±lafõ'

39"   40"   38"   41"  37"   42"   35"   42"   40"   43

by; o;a; iuQyfha mrdih jkafka"
^1&  8 ^2&  35 ^3&  39'7 ^4&  40 ^5&  43

5' l¾udka; Yd,d ysñfhl= mEkla ksIamdokh lsÍug woyia lrhs'  mEkl È. fikaá

ógr fldmuK úh hq;= ±hs Tyq mia fofkl=f.ka úuihs'

Tyqg my; m%;spdr ,eìK'

15"  14"  17"  20"  14

Tyq fuys ud;h .;af;a kï th iudk jkafka"

^1& 14 ^2&  15 ^3&  16 ^4&  20 ^5&  31
6' my; o;a; ksÍlaIKh lrkak'

15"   8"   2"   20"   18"   5"   3

tys mrdih jkafka

^1& 16 ^2&  17 ^3&  18 ^4&  19 ^5&  20

7' o;a; iuQyhl ms<sfj<sska flakaøl m%jK;d ñkqula iy wmlsrK ñkqula ksfhdackh

lrkqfha"
^1&  ud;h" uOHia:h ^2&  1 jk p;=¾:lh" uOHia:h

^3&  uOHkHh" mrdih ^4&  2 jk p;=¾:lh

^5&  wka;Ya p;=¾:l mrdih" ud;h

8' ,l=Kq iuQyhl iudk w.hka ,efnk ñkqï folla jkqfha"

^1&  mrdih" wka;Ya p;=¾:l mrdih ^2&  ud;h" uOHia:h

^3&  ;=kajk p;=¾:lh" uOHkHh ^4&  uOHia:h" fojk p;=¾:lh
^5&  uOHia:h" uOHkHh

9' mdi,l tla;rd fY%aKshl isiqka y;a fofkl=f.a nr wdikak lsf,da.%Euhg my;

±lafõ'

34"  35"  38"  40"  39"  37"  37

by; o;a; iuQyfhys Q
1  
ys w.h jkqfha"

^1&  34 ^2&  35 ^3&  37 ^4&  38 ^5&  39
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10' YsIHhl= úiska udisl mÍlaIK 9 la i|yd ,nd .;a ,l=Kq my; ±lafõ'
80"  85"  70"  75"  60"  90"  82"  74"  78

by; ,l=Kqj, mrdih iy wka;Ya p;=¾:l mrdih ms<sfj<ska"
^1&  30" 11'5 ^2&  30" 2'5 ^3&  76'5" 30 ^4&  2'5" 9 ^5&  7'5" 9

11' tla;rd úÿy,l 11 fY%aKsfhys iudka;r mka;s 11 lska w'fmd'i' ^id'fm<& úNd.fhys
§ .Ks;h úIh i|yd iïudk iu¾:hla ,nd .;a isiqka .Kk my; ±lafõ'

20"  28"  22"  30"  25"  24"  27"  26"  23"  21"  29

by; iuQyfhys wka;Ya p;=¾:l mrdih jkqfha"
^1&  2 ^2&  3 ^3&  4 ^4&  5 ^5&  6

12' foys 1 kg md¾i,a 7 la ie,lSfï § tla tla foys md¾i,hl we;s foys f.ä .Kk my;
±lafõ'

15"   13"   16"   14"   12"   15"   16

by; iuQyfhys wka.Ya p;=¾:l mrdih jkqfha"
^1&  2 ^2&  3 ^3&  4 ^4&  5 ^5&  6

13' my; o;a; iuQyh i|yd isiqka ;sfofkl=f.a m%;spdr my; mßÈ fõ'
6"  4"  x"  3"  6"  5
A: uOHkH 6 kï x ys w.h 6 la fõ'
B: x ys w.h 4 kï ud;h 4 la fõ'
C: x ys w.h 3 la kï uOHia:h 4'5 la fõ'

ñka ksjerÈ jkafka"
^1& A yd B muKs' ^2& B yd C muKs'
^3& C yd A muKs' ^4& A, B yd C ish,a, u

14'

fuys ixLHd; jl%fhka ±lafjk mßÈ ie,ls,a,g f.k we;s o;a; ixLHdj jkafka
^1&  4 ^2&  8 ^3&  9 ^4&  18 ^5&  21

15' my; jl% w;=ßka iuqÉÑ; ixLHd; jl%hla ksrEmKh jkafka hehs .; yelafla

        ^1&           ^2&             ^3&             ^4&              ^5&
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16' iuqÉÑ; ixLHd; jl%hlska Rcqj u ,nd .; yels m%;sM,h jkafka"
A. uOHkH
B. uOHia:h
C. ud;h

ñka i;H jkafka"

^1& A muKs' ^2& B muKs' ^3& C muKs'
^4& A yd B muKs' ^5& A, B, C ish,a, u

17' o;a; iuQyhla iudk fldgia y;rlg fjka lrkq ,nkafka"
^1&  uOHia:h ^2&  uOHkHh ^3&  ud;h
^4&  mrdi ^5&  p;=¾:l

18' 1 2 28,  0,  12x x x    kï 
3

1
i

i

x

  iudk jkafka"

^1&  0 ^2&  4 ^3&  8 ^4&  12 ^5&  20

19' o;a;  n .Kkla wjfrdayK mámdáfhka ilia l< miq m<uq p;=¾:lh fokq ,nkafka"

^1&  
4

n
 jeks wh .Kkhs' ^2& 

1

4

n 
 jeks wh .Kkhs' ^3&  

2

n
 jeks wh .Kkhs'

^4&  
1

2

n 
 jeks wh .Kkhs' ^5&  

3( 1)

4

n 
 jeks wh .Kkhs'

20' my; ixLHd iuQyfha wka;Ya p;=¾:l mrdih ±lafjk jkqj f;darkak'

13"   0"   5"   9"   16"   11"   6"   8"   11"   2"  14

^1&  2 ^2&  8 ^3&  11 ^4&  13 ^5&  16

21' 1-5" 6-10 f,i mka;s m%dka;r 2la § we;'  6-10 mka;s m%dka;rfha my< mka;s iSudj
jkafka"

^1&  10 ^2&  6 ^3&  5'5 ^4&  6'5 ^5&  5

22' 1-5 mka;s m%dka;rfha my< mka;s udhsu jkafka"

^1&  1 ^2&  4 ^3&  5 ^4&  0'5 ^5&  5'5

23' 6-10 mka;s m%dka;rfha ;ru jkqfha"

^1&  6 ^2&  4 ^3&  5 ^4&  8 ^5&  10

24' 1-5 mka;sfha ,l=K jkqfha"

^1&  1 ^2& 3 ^3&  4 ^4&  5 ^5&  6

25' ^38-40& mx;sfha ;ru jkafka"

^1&  38 ^2& 40 ^3&  39 ^4&  2 ^5&  3

26' ;eme,a ld¾hd,hlg tla;rd Èkhl § ,enqKq md¾i,a myl nr lsrd neÆ úg tla tla
md¾i,fhys nr my; olajd we;'

200 g" 325 g" 505 g" 600 g" 620 g

by; md¾i,aj, nfrys uOHkH jkqfha"

^1&  200 g ^2&  450 g ^3&  505 g ^4&  620 g ^5&  2250 g
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27' fmrjre 04'30 § msg;a jk nia r:hlg tla;rd nia kej;=ïfmd<lska tla jk u.Ska
ixLHdjl ksheÈhla my; ±lafõ'

04"  03"  02"  05"  36

fuys ksrEmH w.h i|yd jvd;a fhda.H jkafka

^1&  2 ^2&  3 ^3&  4 ^4&  10 ^5&  fï lsisjla fkdfõ'

29' mdi,la meje;ajQ Èk myla ;=< isiqkaf.a meñKSu my; j.=fõ olajd we;'

mka;shg meñKs isiqka .Kk meñKs jdr .Kk

 37 2

 38 0

 39 1

 40 2

tu i;sfha Èk my ;=< isiqkaf.a meñKSfï uOHkHh jkafka"

^1&  37'8 ^2&  38'0 ^3&  38'6 ^4&  39'0 ^5&  39'6

30' tla;rd mÈl fjf<kafol= i;shla ;=< úl=Kk ,o f;dmams .Kk my; j.=fõ olajd
we;'

f;dmams .Kk 0-4 5-9 10-14

ixLHd;h 1 2 4

fuys uOHkHh wdikak mQ¾K ixLHdjg iudk jkafka

^1&  2 ^2&  6 ^3&  7 ^4&  9 ^5&  12

31'
1

72
n

i
i

x


  o 8x   o kï n ys w.h jkafka"

^1&  9 ^2&  8 ^3&  576 ^4&  64 ^5&  80

32' mdi,l 12 jk fY%aKs mka;s 3 la we;s w;r tla tla mka;sfhys isák isiqka ixLHdj
ms<sfj<ska 30" 28" 29 fõ'  tla tla mka;shl isák isiqkaf.a ;dlaIKfõoh i|yd
úoHdj úIhfha uOHkH ,l=Kq ms<sfj<ska 48"  52  iy  50 fõ'  ;dlaIKfõoh i|yd
úoHdj úIhfha 12 jk fY%aKsfha ish¨ u isiqkaf.a wdikak mQ¾K ixLHdjg uOHkH
,l=Kq jkqfha

^1&  49' ^2&  50 ^3&  52 ^4&  87 ^5&  150
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33' mx;s udhsï ixLHd;h iuqÉÑ; ixLHd;h

47'5-52'5   12 12

52'5-57'5    5 17

57'5-62'5   11  y

62'5-67'5    5 33

67'5-72'5    x 38

72'5-77'5    2 40

by; j.=fjka ±lafjk f;dr;=re wkqj x yd y w.hka ms<sfj<ska
^1&  6 yd 16 ^2&  3 yd 16 ^3&  5 yd 28 ^4&  6 yd 11 ^5&  5 yd 25

34' mdi,a isiqka 30 fofkl= udihla ;=< mdi,g meñKSu weiqfrka m%;sY; iuqÉÑ;
ixLHd; jHdma;s j.=j my; wdldrhg f.dv k.d we;'

mdi,g meñKs ixLHd;h       iuqÉÑ;     m%;sY; iuqÉÑ;
  Èk .Kk ixLHd;       ixLHd;

0-4  2      2  6'67

4-8  3      5  16'67

8-12  5     10  33'33

12-16 20     30 100'00

my; m%ldYk w;=ßka ksjerÈ jkafka"
^1&  mx;sfha <uqkaf.a Èk y;rla fyda Bg wvq m%udKhla meñK we;af;a 6] g wvq
     m%udKhls'
^2&  mx;sfha ish¨ u isiqka Èk oyihlg jvd jeäfhka meñK we;'
^3&  mx;sfha ish¨ u isiqka Èk fod<ylg jvd jeäfhka meñK we;'
^4&  fuu jHdma;sfha uOHia:h fod<y yd oyih w;r msysghs'
^5&  fuu jHdma;sfha uOHia:h y;r yd fod<y w;r msysghs'
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rpkd m%Yak

1' tla;rd mdi,lska ,nd.;a isiqka 20 fofkl=f.ka hq;a ksheoshlska isiqkaf.a ksji yd

mdi, w;r ÿr wdikak lsf,daógrhg ,nd .kakd ,oS'  tu ksÍlaIK my; mßos fõ'

2" 3" 2" 2" 2" 1" 1" 3" 0" 1" 1" 1" 2" 2" 2" 2" 3" 2" 3" 1

i' fuu m%;sM, ixLHdxl j.=jlska olajkak'

ii' uOHkHh .Kkh lrkak'

2' tla;rd l¾udka; Yd,djlska NdKavhla ksIamdokh lsÍu i|yd hka;% y;rla Ndú;hg

.kshs' tu hka;% Ndú;hg .;a ld,h yd tys hdka;%sl ks¾udKhg wkqj tajdfha

ksIamdok fõ.h;a fjkia ù we;s w;r th my; mßos fõ'

hka;%h   ñks;a;=jlg ksIamdokh jk

  NdKav .Kk

A 1

B 4

C 5

D 6

(a) fuu hka;% ish,a, u l%shd;aul jkafka kï" mehl oS ksIamdokh lrk uq`M NdKav

ixLHdj fldmuK o @

(b) meh y;rl ld,hla ;=< uq,a meh ;=kl ld,hla A, B, yd C hka;% l%shd;aul jQ

w;r b;sß mehl ld,hla B, C yd D hka;%h muKla l%shd;aul jqKs kï" fuu meh

y;r i|yd mehl oS ksIamdokh lrk ,o uOHkH NdKav m%udKh fldmuK o @

3' x, 9, 11, 9, 12, 11, 10, 11 ys my; tla tla wjia:dj i|yd ud;h l=ula oehs m%ldY

lrkak'

i. 9x   úg

ii. 9x  úg

4' i' ixLH; ksheosfhys uOHia:h fidhkak'

31" 37" 42" 52" 55" 70

ii' by; ksheosfha y kï ixLHdjla we;=<;a lrk ,oS'  my; tla tla wjia:dj

hgf;a uOHia:h l=ula oehs ks¾Kh lrkak'

a. 42y 

b. 42 52y 

c. 52y 

5' my; ixLHd jHdma;sfha uOHkH fidhkak'

mx;s m%dka;rh 10 - 12 13 - 15 16 - 18 19 - 21 22 - 24

ixLHd jHdma;sh 3 8 15 9 5
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i' by; ixLHd; jHdma;sfha uOHkH fiùug Wmldß jk mßos j.=jg ;j fma<s

folla tl;= lrkak'

ii' uOHkHh .Kkh lrkak'

iii' Tn .Kkh lrk ,o uOHkHfha ksjeros;dj h Tn flfia ;yjqre lrkafka o @

6' my; ixLHd; jHdma;sfha

i' mka;s ,l=K iys; ;Srh iïmQ¾K lrkak'

ii' ixLHd; jHdma;s jl%h m%ia;dßl j ksrEmKh lrkak'

mka;s udhsï ixLHd;h mka;s ,l=K

28'5 - 33'5 5 ------

33'5 - 38'5 6 ------

38'5 - 43'5 16 ------

43'5 - 48'5 4 ------

48'5 - 53'5 7 ------

53'5 - 58'5 2 ------

7' ños 1 kg melÜ 27l ksheoshla f.k tys nr oYu ia:dk ;=klg ksjeros j lsrE úg

,enqKq m%;sM, my; olajd we;'

1'009"  1'017"  0'985"  1'024"  1'010"  0'981"  1'031"  1'025"  1'003"  1'013"  0'988"  0'973"

1'018"  0'997"  1'002"  0'990"  1'000"  1'009"  0'996"  1'007"  1'043"  1'028"  1'002"  1'013"

0'994"  1'012"  1'020

fuys

i' Wmßu w.h yd wju w.h l=ula o @

ii' wju w.hka wdrïN fldg 0'007 mx;s ;ru f,i f.k m%;sY; iuqÉÑ; ixLHd;

jHdma;s j.=j ilia lrkak'

iii' m%;sY; iuqÉÑ; ixLHd; jl%h o< igykla w|skak'

8' i' by; ̂ 06& .eg¨fjys iuqÉÑ; ixLHd; jHdma;s j.=j ,nd .ekSu i|yd iuqÉÑ;

ixLHd;h oelafjk ;Srhla tl;= lrkak'

ii' Tn ,nd .;a iuqÉÑ; ixLHd; jHdma;s j.=j Ndú;fhka iuqÉÑ; ixLHd;

jHdma;s jl%h m%ia;drhlska ksrEmKh lrkak'

9' nÿ,a, m%foaYfha f;aj;= wdY%s; j msysgqjd we;s .%dóh frday,l i;sfha osk myl oS

frda.Skaf.a meñKSu ms<sn| f;dr;=re my; oelafõ'

frda.Skaf.a jhi 2 - 8 8 - 14 14 - 20 20 - 26 26 - 32 32 - 38

frda.Ska ixLHdj 2 3 8 5 4 3

i' 14 - 20 mka;sfha ,l=K Wml,ams; uOHkHh f,i f.k tu osk mfya oS meñKs



330

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

frda.shl=f.a uOHkHh jhi .Kkh lrkak'

ii' by; jHdma;sh i|yd m%;sY; iuqÉÑ; ixLHd; jl%hla w|skak'

10'
mka;s m%dka;rh 21-25 26-30 31-35 36-40 41-45 46-50

ixLHd;h 3 6 8 12 7 4

i' by; oelafjk j.=j Ndú; lr tu o;a; i|yd mka;s udhsï j.=jla ms<sfh<

lrkak'

ii' tu mka;s udhsï Ndú; lr cd, f¾Lhla ks¾udKh lrkak'

11' 7"  13"  5"  16"  13"  11"  20"  3"  17"  6"  23

i' by; o;a; jHdma;sh wdfrdayK mámdáhg ilia lrkak'

ii' o;a; iuQyfha mrdih fidhkak'

iii' uOHia:h fidhkak'

iv' wka;Ya p;=¾:l mrdih fidhkak'

v' uOHkHh .Kkh lrkak'

12'
úÿ,s tall .Kk 30 31 32 33 34 35

ixLHd;h 1 3 8 5 4 2

ksjdi úis ;=kl i;shl oS mßfNdackh lrk ,o úÿ,s tall .Kk by; oelafõ'

i' by; jHdma;sfha ud;h fidhkak'

ii' uOHia:h fidhkak'

iii' p;=¾:l fidhd wka;Ya p;=¾:l mrdih fidhkak'

iv' uOHkHh .Kkh lrkak'

13'
mka;s m%dka;rh 30-34 34-38 38-42 42-46 46-50 50-54

ixLHd;h 2 4 13 16 11 7

i' by; jHdma;sh i|yd mka;s ,l=K iys; j.=jla ms<sfh, lrkak'

ii' ixLHd; jHdma;s jl%h m%ia;dßl j ksrEmKh lrkak'

iii' by; jHdma;sfha mka;s iSud iy mka;s udhsï .ek l=ula lsj yels o @

iv' by; jHdma;sh ika;;sl iuqys; jHdma;sh;a o @

wika;;sl iuqys; jHdma;shla o @
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nyqjrK - ̂ ms<s;=re&

1' ms<s;=r - 3

ud;h hkq o;a; iuqyhl jeä u jdr .Kkla fh§ we;s o;a;hhs'  by; ,l=Kqj, 68
,l=K ;=ka jrla i|yka ù we;'  tu ksid ,l=Kq mka;sfhys ud;h jkqfha 68 hs'

2' ms<s;=r - 3

o;a; ixLHdj T;af;a úg o;a;  n iuQyhl uOHia:h jkqfha o;a; wdfrdayK ms<sfj<
o;a; wdfrdayK ms<sfj,g ieliQ úg 12"  15"  16"  17"  18"  19"  20
o;a; .Kk  n  =  7

 uOHia:h msysgk ia:dkh 
1

2

n 
  =  

7 1

2


 =  4 jk mohhs'

 uOHia:h  =  17 fõ'

3' ms<s;=r - 2

o;A; brÜfÜ .Kkla we;s úg" o;a; wdfrdayK ms<sfj<g ieliQ úg" o;a; ixLHdj n
kï uOHia:h jkqfha ia:dkhg wkqrEm w.hhs'
o;a; wdfrdayK ms<sfj<g ieliQ úg 8"  9"  9"  10"  10"  11"  11"  12"  13"  14

^o;a; ixLHdj 10&

 uOHia:h msysgk ia:dkh 
1

2

n 
  =  

10 1

2


 = 

11

2
 =  5.5

5'5 ia:dkfhys w.h hkq 5 jk iy 6 jk ia:dkj, w.hkaf.a uOHkHhhs'

uOHia:h = 
10 11

2


  =  

21

2
 =  10.5

4' ms<s;=r - 1

o;a; iuQyfha jeä;u w.h = 43
o;a; iuQyfha wvq;u w.h = 35

mrdih = 43 - 35
= 8

5' ms<s;=r - 1

ud;h hkq iuQyhl jeäu jdrhla ±lafjk ixLHdj fõ'
fuys jeäu jdrh fojdrhla jk w;r tfia jkafka 14 i|yd h'

6' ms<s;=r - 3

mrdih = Wmßu w.h - wju w.h = 20 - 2  =  18
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7' ms<s;=r - 3

8' ms<s;=r - 4

9' ms<s;=r - 2

o;a; wdfrdayK ms<sfj<g ieliQ úg
34"  35"  37" 37" 38"  39"  40

Q
1  

=   
1

( 1)
4

n   ia:dkfhys wh .Kk

1
 (7 1)

4
 

=   2 jk ia:dkfhys wh .Kk

  Q
1  

=   35 fõ'

10' ms<s;=r - 1

o;a; iuQyh wdfrdayK ms<sfj<g ilia l< úg
60"  70"  74"  75"  78"  80"  82"  85"  90
mrdih = 90 - 60

= 30

    Q
1  

=   
1

(9 1)
4
 Q

3   
=   

3
(9 1)

4


      =  2'5 jk wh .Kk      
3

 
4


2

10
5
  7.5

70 74 144
   72

2 2


 

82 85 167
   83.5

2 2


 

Q
3 
- Q

1 
  =   83'5-72'0
  =  11'5

11' ms<s;=r - 5

o;a; iuQyh wdfrdayK ms<sfj<g ieliQ úg
20"  21"  22"  23"  24"  25" 26"  27"  28"  29" 30

fuys  Q
1  

=   
1

( 1)
4

n 

1
 (11 1)

4
 

=   3 jk wh .Kk
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  Q
1  

=    22

  Q
3  

=   
3

( 1)
4

n 

 

3
 12

4
 

 
=   9 jk wh .Kk

  Q
3  

=   28
   Q

3  
- Q

3  
=   28 - 22
 =  6

12' ms<s;=r - 2

o;a; wdfrdayK ms<sfj<g ieliQ úg
12"   13"   14"   15"   15"   16"   16

fuys    Q
1  

=   
1

( 1)
4

n  Q
3   

=   
3

( 1)
4

n 

1
 (7 1)

4
      

3
 (7 1)

4
 

 = 2 jeks w.h      =  6 jeks w.h
 = 13        = 16

Q
3
-Q

1 
= 16-13  = 3

13' ms<s;=r - 2

A, B yd C m%;spdr i,luq'

6 4 3 6 5
6  24 36  36 24 12  A

6

x
x x

    
          wi;H fõ'

x ys w.h 4 jk úg fuh nyq ud; jHdma;shls'  tkuq;a y;r o ud;hls'  i;H fõ'
x ys ksh; w.h 3 úg by; iuQyh wjfrdayK mámdáhg ilia l< úg
3"  3"  4"  5"  6"  6

uOHia:h 
4 5

  4.5 C
2


   i;H fõ'

fï wkqj ksjerÈ  jkafka ^2&  h'

14' ms<s;=r - 5

o;a; ixLHdj  = 4 + 9 + 8 = 21

15' ms<s;=r - 1

16' ms<s;=r - 2
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iuqÉÑ; igyk jl%hlska Q
2 
 ^uOHia:h& Rcqj u ,nd .; yel'

17' ms<s;=r - 5

18' ms<s;=r - 5

3

1
i

i

x

  = x

1 
+ x

2 
+ x

3
 = 8 + 0 + 12  =  20

19' ms<s;=r - 5

20' ms<s;=r - 2

0"  2"  5"  6"  8"  9"  11"  11"  13"  14"  16

Q
1 
  = 

1
(11 1)

4
  =  3 jeks wh .kk = 5

Q
13

  = 
3

(11 1)
4

  =  9 jeks wh .kk = 13

wka;Ya p;=¾:l mrdih  Q
3 
- Q

1 
  = 13 - 5 =  8

21' ms<s;=r - 2

22' ms<s;=r - 4

23' ms<s;=r - 3

24' ms<s;=r - 2

25' ms<s;=r - 5

mx;shl ;ru = ^by< iSudj - my< iSudj& + 1
= ^40 - 38& + 1 = 2 + 1 = 3

26' ms<s;=r - 2

o;a; iuqyhl uOHkHh hkq o;a; ish,af,a u tl;=j o;a; ixLHdfjka fn§fuka
,efnk w.hhs'

by; md¾i,aj, nfrys uOHkHh =  
(200 325 505 600 620)

5

g   

=  
2250

5
g

=   450 g
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27' ms<s;=r - 3

by; ixLHd iuQyfha 36 wfkl=;a w.hka yd iei£fï § .e<fmk w.hla fkdfõ'  ta
wkqj uOHkH .ekSfï § fuh wkjYH n,mEula we;s lrhs'
uOHia:h .ekSu fhda.H fõ'  tneúka 4 ̂ uOHia:h& jvd fhda.H ksrEmH w.hla f,i
ie,lsh yel'

29' ms<s;=r - 3

uOHkHh  = 
37 2 39 1 40 2

5

    
 =  38.6

30' ms<s;=r - 4

uOHkHh  = 
2 1 7 2 12 4 64 1

    9
7 7 7

    
      9

31' ms<s;=r - 1

32' ms<s;=r - 2

fuys n
1
 = 30 n

2
 = 28 n

3
 = 29

1x  = 48 2x  = 52 3x  = 50

    i i

i

n x
x

n




    =  
30 48 28 52 29 50

87

    

    =  49'95  fõ'
      =  50  ^wdikak mQ¾K ixLHdjg&

33' ms<s;=r - 3

iuqÉÑ; ixLHd;h yd ixLHd;h w;r we;s iïnkaOh wkqj
33 + x = 38   x = 5
17 + 11 = y    y = 28

34' ms<s;=r - 4

m%;sY; iïÉÑ; ixLHd;h 33'33] wNsNjd hk w;r 12-16 mka;sfha 100] <`.d fõ'
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rpkd m%Yak - ^ms<s;=re&

1' i'

ksji yd mdi, w;r ÿr
^wdikak lsf,daógrhg&

isiqka .Kk

0     1     2     3

1     6     9     4

ii' uOHkHh
1 0 1 1 6 2 9 3 4

20

36
           

20

           1.8

zf x

n

      








2' (a) hka;% ish,af,ka u ñks;a;=jl oS

ksIamdokh lrk ,o NdKav ixLHdj 1 4 5 6

16

   



 hka;% ish,af,ka u mehl oS

ksIamdokh lrk ,o NdKav ixLHdj 16 60

960

 



(b) uq,a meh ;=kl oS ñks;a;=jlg ksmojk ,o NdKav ixLHdj 1 4 5 10   

uq,a meh ;=kl oS mehl g ksmojk ,o NdKav ixLHdj 10 60 600  

uq,a meh ;=kl oS ksmojk ,o NdKav ixLHdj 600 3 1800  

wjidk meh tll oS ñks;a;=jlg ksmojk ,o NdKav ixLHdj  4 5 6 15   

wjidk meh i|yd ksmojk ,o NdKav ixLHdj 15 60 900  

meh y;r i|yd ksmojQ uq`M NdKav ixLHdj 1800 900

2700

 



  mehl oS ksmojk ,o NdKav ixLHdj
2700

4

675
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3' i' 9x   úg"
11 ;=ka jdrhla u we;s neúka" jeäu jdr .Kkla we;s ixLHdj 11 fõ'
fï wkqj ud;h 11 fõ'

ii' 9x   úg"
11 yd 9 hk ixLHd fol u jeä u jdr .Kkla jk 3 jdrhla we;=<;a j we;'
fuh túg nyq ud; jHdma;shla jk w;r ud;h 9 yd 11 fõ'

4' i' 6n   neúka n  brÜfÜ fõ'

túg uOHia:h 
2

n
 ia:dkfha ixLHdfõ;a 1

2

n
  ia:dkfha ixLHdfõ;a

idudkHh fokq ,efí'

;=kajk ixLHdj 42 " y;r jk ixLHdj 52

tu ksid uOHia:h 
42 52

47
2


  fõ'

ii (a) 42y   úg

7n   neúka n  T;af;a fõ'

uOHia:h jkafka 
1

2

n 
 jk ia:dkfha ixLHdj fõ'

tkï uOHia:h jkafka 
1 7 1

4
2 2

n  
   jk ia:dkfha ixLHdj fõ'

42y   neúka ixLHd mámdáfha uOHia:hg msáka y  msysgd we;'

tneúka uOHia:h jkafka 42  h'

(b) 42 52y   úg

7n   neúka n  T;af;a jk w;r uOHia:h fokq ,nkafka 
7 1

4
2

 
 
 

 jk

ia:dkfha msysá ixLHdjhs'
uOHia:h jkafka y;r jeks ia:dkfha ixLHdj fõ'

42 52y   neúka y;r jeks ia:dkfha msysgkafka y  h'

tneúka uOHia:h y  fõ'

(c) 52y   úg

7n   neúka n  T;af;a jk w;r uOHia:h fokq ,nkafka 4 jk ia:dkfha
msysá ixLHdjhs'

52y   neúka ixLHd mámdáh uOHia:hg ol=Kska msysgd we;

tneúka uOHia:h 52  fõ'
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5' i' wod< mx;sj, ,l=K i|yka lsÍu i|yd tl fma<shla yd tla tla mx;s ,l=K Bg
wod< ixLHd jHdma;sfhka .=K fldg ,efnk m%;sM, i|yka lsÍu i|yd ;j;a
fma<shl=;a .; yel'

mka;s m%dka;rh  10-12   13-15  16-18   19-21  22-24

jHdma;sh    3     8       15   9    5

mka;s ,l=K   11     14       17      20     23

ixLHd jHdma;sh « mka;s ,l=K   33    112     255 180     115

ii' 33 112 255 180 115 

          695

3 8 15 9 5   

       40

695
  

40

  17.37

i i

i

i i

i

f x

f

f x
x

f

    



    



 










iii' 16 - 18 mx;sfhys jeä u o;a; ixLHdjla we;s w;r bka jug yd ol=Kg o;a;
ixLHd  wvq ù f.dia we;'
17'37 tkï uOHkHh fuu mka;sh ;=< ;sîu fuys .Kkh ksjeros nj fndfyda
ÿrg ;yjqre lrhs'

6' i'

28.5 - 33.5

33.5 - 38.5

38.5 - 43.5

43.5 - 48.5

48.5 - 53.5

53.5 - 58.5

     5

       6

     16

       4

       7

       2

     31

       36

       41

       46

       51

       56

mka;s udhsï ixLHd;h mka;s ,l=K

ii' x - wlaIHh mka;s ,l=K o" y - wlaIHh ixLHd;h o f.k m%ia;dr lvodishl
ixLHd; jHdma;s jl%h ksrEmKh lsÍug lghq;= lsÍu fhda.H fõ'
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18 -

16-

14 -

12 -

10 -

8 -

6 -

4 -

2 -

0 -

26
 -

31
 -

36
 -

41
 -

46
 -

51
 -

56
 -

61
 -

ixLHdkh

mka;s ,l=K

7' i' Wmßu w.h 1.043 "  wju w.h 0.973

ii'

iii'

0.9725 - 0.9805

0.9805 - 0.9885

0.9885 - 0.9965

0.9965 - 1.0045

1.0045 - 1.0125

1.0125 - 1.0205

1.0205 - 1.0285

1.0285 - 1.0365

1.0365 - 1.0445

04

15

26

44

63

81

93

96

100

mka;s udhsï m%;sY; iuqÉÑ; ixLHd;h



340

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

100 -

90 -

80 -

70 -

60 -

50 -

40 -

30 -

20 -

10 -

0 -

0
.9

7
25

 -

0
.9

8
05

 -

0
.9

8
85

 -

0
.9

9
65

 -

1
.0

0
45

 -

1
.0

1
25

 -

1
.0

2
05

 -

1
.0

2
85

 -

1
.0

3
65

 -

1
.0

4
45

 -

8' i'

28.5 - 33.5

33.5 - 38.5

38.5 - 43.5

43.5 - 48.5

48.5 - 53.5

53.5 - 58.5

5

6

16

4

7

2

5

11

27

31

38

40

mka;s 
udhsï ixLHdkh

iuqÉÑ;
ixLHd;h

ii'

40 -

35 -

30 -

25 -

20 -

15 -

10 -

5 -

2
8
’5

 -

3
3

.5
 -

3
8

.5
 -

4
3

.5
 -

4
8

.5
 -

5
3

.5
 -

5
8

.5
 -

iuqÉÑ;
ixLHdkh

mka;s udhsï
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9' i' mka;s m%dka;rh mka;s ,l=K 1x A if id

ix =f
i
(x

i
-A)

2 - 8 5 -12 2 -24

8 -14 11 -6 3 -18

14 - 20 17 0 8 0

20 - 26 23 6 5 30

26 - 32 29 12 4 48

32 - 38 35 18 3 54

132 -  42

       90id 

frda.shl=f.a uOHkH jhi

25

1

90
17

25

  17 3.6

  20.6

i
i

d

x A
n

x

 

 

 





ii' mka;s ixLHd;h iuqÉÑ;       m%;sY; iuqÉÑ;
m%dka;rh ixLHd;h         ixLHd;h

2 - 8 2 2         
2

100%
25
 } 8

8 - 14 3 5         
5

100%
25
 } 20

14 - 20 8 13         
13

100%
25
 } 52

20 - 26 5 18         
18

100%
25
 } 72

26 - 32 4 22         
22

100%
25
 } 88

32 - 38 3 25         
25

100%
25
 } 100
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10' i' mka;s m%dka;rh mka;s udhsï ixLHd;h

21 - 25 20'5 - 25'5 3
26 - 30 25'5 - 30'5 6
31 - 35 30'5 - 35'5 8
36 - 40 35'5 - 40'5 12
41 - 45 40'5 -  45'5 7
46 - 50 45'5 - 50'5 4

ii'

11' i' 3" 5" 6" 7" 11" 13" 13" 16" 17" 20" 23

ii' 2 3 3   2 0 
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iii' uOHia:h jk wh .Kk   

 

1
1

2

1 1
11 1 12

2 2

n 

   

   6 jk wh .Kk

       uOHia:h    13

iv' 1Q jk wh .Kk     
1

1
4

1

4

n 

 12
3

3   jekshd

1   6Q 

3Q  jk wh .Kk     
3

1
4

3

4

n 

 12
3

9   jekshd

     3   17Q 

wka;Ya p;=¾:l mrdih  1 2

17 6

11 

Q Q 

 



v' 1

1

      

3 5 6 7 11 13 13 16 17 20 23

       134

134
     

11

     12.18

n

i
i

n

i
i

x

x
n

x

x

x







          











12' i' 32

ii'
1

1 3 8 5 4 2

        23

n

i
i

f
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uOHia:h msysàu  

 

1
1

2

1
23 1

2

1
24  12 

2

n 

 

   jekshd

uOHia:h 32  ^12 jk ixLHdj 32 ksid&

iii' 1Q  jk wh .Kk    

 

1
1

4

1 1
23 1   24  6 

4 4

n 

     jekshd

           1 32Q 

3Q  jk wh .Kk   

 

3
1

4

3 3
23 1   24  18 

4 4

n 

     jekshd

     3 34Q 

wka;Ya p;=¾:l mrdih  3 1

34 32

2

Q Q 

 



iv'
úÿ, s t al l  . K k  x̂

i
& ixLHd;h ^f

i
&          x

i
f
i

   30 1 30

   31 3 93

   32 8         256

   33 5         165

   34 4         136

            35 2 70

750i if x 
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uOHkHh 1

1

750
      

23

  32.61

n

i i
i

n

i
i

f x

x

f















13' i'
mka;s m%dka;rh 30-34 34-38 38-42 42-46 46-50 50-54

mka;s ,l=K 32 36 40 44 48 52

ixLHd;h 2 4 13 16 11 7

ii' 16 -

14 -

12 -

10 -

8 -

6 -

4 -

2 -

0 -
28  32  36  40  44  48  52  56

iii' by; jHdma;sfha mka;s iSud iy mka;s udhsï iudk fõ'

iv' mka;s iSud iy mka;s udhsï iudk jk neúka by; jHdma;sh ika;;sl iuqys;
jHdma;shls'
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tallh 26  -  ;dlaIKsl ÈhqKqj yd mßirh

nyqjrK m%Yak

1' ldnka pl%h iïnkaOfhka i;H jkqfha"
1' fmdis, bkaOk iEfokqfha Ydl yd i;aj øjH fõ.fhka osrdm;a ùfuks'
2' m%Nd ixYaf,aIKh u.ska yß; Ydl jdhq f.da,hg ldnkavfhdlaihsâ tl;= lrhs'
3' c,fha ødú; ldnkavfhdlaihsâ m%udKh by< hEu ksid f.da,Sh WKqiqu by< hhs'
4' jd;fha ldnkavfhdlaihsâ m%udKh by< hdfuka wï, jeis we;s fjhs'
5' jdhq f.da,Sh ldnkavfhdlaihsâ yß;d.dr wdprKhg odhl fjhs'

2' khsg%cka pl%h iïnkaOj i;H jkqfha"
1' jdhq f.da,Sh khsg%cka jdhqj wêl m%;sl%shdYS,s;ajhla olajhs'
2' ffcùh ;srlrKh hkq mfia we;s khsÜfg%g jdhq f.da,Sh khsg%cka jdhqj njg m;a

ùuhs'
3' wl=Kq .eiSfï oS jdhqf.da,Sh khsg%cka jdhqj ;srlrKhg ,la fjhs'
4' khsá%ydÍ nelaàßhd u.ska jdhq f.da,Sh khsg%cka ;srlrKhg ,la fjhs'
5' Ydl fm%daàk khsg%cka pl%hg iïnkaO;djla fkdolajhs'

3' iajdNdúl pl% iïnkaOfhka my; j.ka;sj,ska wi;H jkqfha"
1' wefudakshd ld¾ñl j ksIamdokh lsßu u.ska khsg%cka pl%fha iu;=,s;;dj hg

n,mEï t,a, fjhs'
2' wêl f,i fmdis, bkaOk oykh fya;=fjka ldnka pl%hg n,mEï isÿ fjhs'
3' by< jdhqf.da,fha we;s ´fidaka laf,dafrd*a¨jfrda ldnka iu. m%;sl%shd lrhs'
4' jk ixydrh fya;=fjka ldnka pl%hg n,mEï t,a, fjhs'
5' khsg%cka pl%fha meje;au i|yd laIqø cSúka úYd, ld¾h Ndrhla isÿ lrhs'

4' my; ñksia l%shdldrlï w;ßka iajdNdúl pl%hg ie,lsh hq;= n,mEï isÿ fkdjk
l%shdldrlu jkqfha"
1' khsg%cka iy yhsv%cka m%;sl%shd lrjd wefudakshd ksmo ùu'
2' CFC, HCFC jeks isis,k jdhqj wêl j Ndú; lsrsu'
3' wêl f,i ridhksl fmdfydr Ndú;h'
4' kHIaál n,d.drj, isÿ lrk úÿ,sh ksmo ùu'
5' .,a w`.=re n,d.drh u.ska úÿ,sh ksmo ùu'

5' Y%s ,xldfõ uE;l oS isÿ jQ fõ.j;a ixj¾Okh fya;=fjka mßirhg wvqu n,mEula t,a,
jQ l%shdldrlula jkqfha"
1' fkdfrdÉfpdaf,a .,a w`.=re n,d.drh bos lsrSu'
2' Y%S ,xldjg wêl f,i jdyk wdkhkh lsÍu'
3' rgmqrd kj wêfõ.s iy idudkH uyd ud¾. bos lsÍu'
4' ixpdrl l¾udka;fha YSS>% j¾Okh'
5' lDIs l¾udka;fha isÿ jk YS>% j¾Okh'

6' mDÒú WKqiqu by< hdug ie,lsh hq;= odhl;ajhla fkd olajk ñksia l%shdldrlu
jkqfha"
1' f;;a ìï wdY%s; j isÿ lrk lDIsl¾udka;h'
2' wixúOdkd;aul j isÿ lrk kd.ßl >k wmøjH neyer lsÍu'
3' uyd mßudKfhka isÿ lrk .j md,kh'
4' j.djka i|yd isÿ lrk wêl c, iïmdokh'
5' YS;lrKh yd jdhq iólrK wêl f,i ksIamdokh yd Ndú;h'

7' mßirhg tl;= jk wys;lr jdhqka iïnkaOfhka wi;H jkqfha l=uk j.ka;sh o@
1' óf;aka jdhqj ´fidaka úhkg fl<ska u ydks lrhs'
2' laf,dßkSlD; yhsfv%daldnka Ndú;h" mDÓú WKqiqu by< hdug odhl fjhs'
3' by< jdhq f.da,fha ´fidaka cSjfha meje;aug ys;lr jk w;r my< jdhqf.da,fha
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we;s jk ´fidaka ñksia fi!LHhg wys;lr fjhs'
4' SO

2
 jdhqj jd;hg tla ùu f.da,Sh WKqiqu by< hdug fya;= fkd fjhs'

5' jd;fha we;s N
2
O jdhqj wï, jeis we;s lsÍug odhl fkd fjhs'

8' mßirhg tl;= jk wys;lr ridhk øjH iïnkaOfhka i;H jkqfha"
1' j.djka i|yd ksrka;rfhka isÿ lrk c, iïmdokh fya;=fjka mfia ,jK;djh

my< hhs'
2' f,day ksiaidrKh iy msßisÿ lsÍfï l¾udka; fya;=fjka jdhq f.da,hg ner f,day

tl;= fjhs'
3' isfuka;s iy wdlr l¾udka;h fya;=fjka jd;hg wj,ïì; wxY= tl;=
fjhs'
4' ridhksl fmdfydr wêl j Ndú; lsÍu fya;=fjka c,fha ødú; Tlaiscka uÜgu by<

hhs'
5' by; m%ldY ish,a, wi;H fjhs'

9' jdhq f.da,h iïnkaOfhka my; l=uk m%ldYh jvd;a ksjeros fõ o@
1' jdhq f.da,fha we;s jdhqka m%Odk jdhqka yd wxY=ud;% jdhqka f,i j¾.SlrKh l<

fkd yel'
2' ñksia l%shdldrlï fya;=fjka jd;fha m%Odk ix>gl jdhqkaf.a ixhq;sh ie,lsh hq;=

f,i fjkia úh yel'
3' jdhq f.da,fha we;s wxY=ud;% jdhqkaf.a ixhq;sh fjkia ùu f.da,Sh mdßißl m%Yak

we;s ùu flfrys ie,lsh hq;= odhl;ajhla fkd olajhs'
4' f.da,Sh WKqiqï ùu flfrys m%Odk jYfhka odhl jkqfha jdykj,ska iy hka;%iQ;%

u.ska msg jk ;dmh u.ska jdhq f.da,h WKqiqï ùfuks'
5' by; olajk ,o lsisÿ m%ldYhla i;H fkdfõ'

10'  f.da,Sh WKqiqu by< hdug odhl jk jdhqka iïnkaO j wi;H m%ldYh jkqfha"
1' jd;fha we;s CO

2
 yd CH

4
 uÜgu miq.sh wdikak oYl lsysmh ;=< YS>% f,i by<

f.dia we;'
2' óf;aka jdhqj m%Odk jYfhka jd;hg tla jkqfha j.=re ìï ;=<ska iy f;;a ìï wdY%s;j

isÿ lrk lDIsl¾udka;h fya;=fjks'
3' f.da,Sh WKqqiqu by< hdug odhl jk iuyr jdhqka yß;d.dr jdhqka fkd fjhs'
4' SO

2
 yd NO

2
 jdhqka yß;d.dr jdhqka mDÓú WKqiqu by< hdug odhl;ajhla fkd olajhs'

5' f.da,Sh WIaK;ajh by< hdu fya;=fjka uqyqÿ c,h m%idrKhg ,la fjhs'
11'  laf,dfrda *a¨fjdfrd ldnka ^CFC& iïnkaOfhka my; m%ldY i,lkak'

a. CFC b;d wia:dhs jdIamYS,S ixfhda.hla jk w;r th ́ fidaka jdhqj iu. fõ.fhka
m%;sl%shd lrhs'

b. CFC j, we;s wêl jdIAmYS,S Ndjh ksid th isis,k jdhqjla f,i Ndú; lrhs'
c. CFC hkq mn, yß;d.dr jdhqjls'

by; m%ldY w;ßka i;H jkqfha"
1' a yd b muKs
2' b yd c muKs
3' a yd c muKs
4' a, b yd c hk ish,a, ksjeros h'
5' by; lsisÿ m%ldYhla i;H ke;'

12'  ´fidaka ia:rh yd tys meje;au iïnkaO j my; m%ldY i,lkak'
a. ´fidaka ia;rh hkq by< jdhq f.da,fha ́ fidaka m%Odk jdhqj jYfhka we;s m%foaYhls'
b. ´fidaka ia;rh iq¾hhdf.a isg meñfKk wfOdarla; lsrK wjfYdaIKh lrhs'
c. by< jdhq f.da,fha we;s ́ fidaka iy Tlaiscka jdhqka iQ¾h lsrK u.ska úfhdackhg

iy ixfhdackhg ,la ùfuka ´fidaka úhk yg .kshs'
by; m%ldY w;ßka i;H jkqfha"
1' a muKs 2'  b muKs 3'  a yd c muKs
4' a, b yd c ish,a, 5'  ish,a, wi;H fõ'
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13'  yß;d.dr wdprKh iy yß;d.dr jdhqka iïnkaOfhka my; m%ldYj,ska jvd;a ksjeros
jkafka l=ula o@
1' mDÓúfha isÿ jk yß;d.dr wdprK l%shdj,sh mD:súfha meje;aug wys;lr fjhs'
2' yß;d.dr jdhqka hkq iQ¾h lsrK wjfYdaIKh lr úfhdackhg ,la jk jdhqka fjhs'
3' N

2
 yd O

2
 jeks jdhqka mdrcïnq, lsrK wjfYdaIKh fkd lrk ksid tu jdhqka

yß;d.dr jdhqka f,i l%shd fkd lrhs'
4' óf;aka ldnkavfhdlaihsâj,g jvd m%n, yß;d.dr jdhqjls'
5' laf,dard *a¨jfrd ldnka m%n, yß;d.dr jdhqjla f,i l%shd fkdlrhs'

14'  wï, jeis iïnkaO j my; j.ka;s weiqßka ksjeros jkqfha"
1' ldnkavfhdlaihsâ jeis c,fha osh jQ úg m%n, wï,hla jk ldnksla wï,h ksmo jk

w;r th wï, jeis we;s ùug odhl fjhs'
2' j ei s c , f h a pH w.h 7 g wvq ùu wï, jeis we;s jQ njg we;s idOlhhs'
3' wêl f,i .,a w`.=re oykh wï, jeis we;s ùug odhl fjhs'
4' jd;fha  we;s ldnkavfhdlaihsâ uÜgu by< hdu wï, jeis we;s ùug odhl fjhs'
5' jd;fha we;s c,jdYam m%udKh by< hdu wï, jeis we;s ùug odhl fjhs'

15'  wï, jeisj, n,mEu iïnkaOj my; j.ka;s w;ßka jeros j.ka;sh jkqfha"
1' wï, jeis ksid c,dY j, PH w.h wvq ùu c,c cSùkag wys;lr f,i n,mdhs'
2' mfia we;s fmdaIl uQ, øjH" wï, jeis fya;=fjka mfika fõ.fhka bj;a fjhs'
3' ld¾ñl l%shdj,Skays § ksmo jk SO

2 
jdhqj wmjd;h ;=<ska bj;a lsÍu u.ska wï, jeis

we;s ùu md,kh l< fkd yels h'
4' le,aishï ldnfkaÜ wdY%s; boslsÍï wï, jeisj, oeä n,mEug ,la fjhs'
5' idudkH c,fha wødjH Lksc ,jK wdï,sl c,fha osh ùu fya;=fjka c,fha lÀk;ajh

by< hd yel'
16'  m%ldY ridhksl OQñldj iïnkaOj my; m%ldY w;ßka jvd;a ksjeros o@

1' m%ldY ridhksl OQñldj we;s ùug iQ¾hdf,dalh w;HjYH idOlhla fkdfõ'
2' m%ldY ridhksl OQñldjg m%Odk;u fya;=j wêl f,i .,a w`.=re oykhhs'
3' óf;aka jdhqj m%ldY ridhksl OQñldj we;s lsÍug fya;= jk m%Odk lreKls'
4' my< jdhq f.da,fha ´fidaka mej;Su m%ldY ridhksl OQñldj we;s ù we;s njg we;s

fyd| u idlaIshls'
5' m%ldY ridhksl OQñldj we;s ùu Wmßu jkqfha WoEik wêl jdyk Odjkh jk ld,

mrdihhs ^fm'j' 7 - 9&
17'  m%ldY ridhksl OQñldfõ n,mEï iïnkaO j my; j.ka;s w;=ßka jeros jkqfha"

1' m%ldY ridhksl OQñldfõ M,hla jk fmdfrdlais weisghs,a khsfá%Ü ms<ssld ldrlhls'
2' m%ldY ridhksl OQñldfõ m%Odk M,hla jk ´fidaka rn¾ odu úLKavkh lr rn¾

wdYs%; ksIamdokj, hdka;%sl .=K wvq lrhs'
3' m%ldY ridhksl OQñldj jd;fha mdroDYH;dj wvq lrhs'
4' m%ldY ridhksl OQñldj fya;=fjka lDIs fnda.j, M,odj wvq ùug fya;=fjhs'
5' m%ldY ridhksl OQñldj u.ska ´fidaka úhk ydhkh ùu wvq lrhs'

18'  foaY.=Ksl úm¾hdi isÿ jk njg idOlhla f,i ie,lsh fkd yelafla"
1' f.da,Sh jYfhka i,lk l, hï m%foaYhl isis,a osjd iy rd;%S ixLHdj l%ufhka

wvq ùu'
2' wdikak Y; j¾Ih ;=< mDÓúfha idudkH WIaK;ajh wxYl 0'85oC lska muK

by< f.dia we;'
3' iuyr iuldikak m%foaYj,g we;s ù we;s j¾Idm;k m%udKh l%ufhka wvq ù hdu'
4' ksj¾;k l,dm wdY%s; j we;s jk iq<s iq<x m%n,j;a nyq,j;a we;s ùu'
5' t,aksfkda ;;a;ajhka we;s ùu'
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19'  foaY.=K úm¾hdi isÿ ùfuka ck cSú;hg isÿ jk n,mEula fkdjkafka"
1' fvx.=" fld<rdj jeks jix.; frda. fõ.fhka me;sr hdu'
2' iuyr m%foaY ldka;drlrKhg ,la ùfuka tu m%foaYj, cSj;a jQ ck;djg jdiia:dk

wysñ ùu'
3' id.r c, uÜgu by< hdfuka my;a ìï m%foaYj, jdih lrk ck;djg jdiia:dk

wysñ ùu'
4' lDIs l¾udka; ì| jeàfuka wd¾Ólhg isÿ jk wys;lr n,mEï'
5' jdhq ¥IKh ksid Yajik wdndO we;s ùu'

20' c, msßhïlrKh iïnkaOfhka my; lreKqj,ska wi;H jkqfha"
1' m%d:ñl c, msßhïlrKfha oS c,fha mj;akd fkd osh ù we;s >k øjH bj;a lsÍu

b,lal lr .kshs'
2' ffcj m%;sl%shdldrl u.ska b,lal lrkqfha oaú;Sl c, msßhïlrK hhs'
3' c,h cSjdKqyrKh i|yd fhdod .kakd laf,daÍkSslrKh ´fidkSlrKhg jvd

wdrlaIdldß msßhï l%shdj,shls'
4' c,fha osh ù mj;akd ner f,day whk bj;a lsßu jvd;a wmyiq w;r ñ, wêl

;dlaIKsl l%u Ndú; l< hq;= fjhs'
5' mdrcïnQ, lsrK Ndú;fhka c,h cSjdKqyrKh l< yel'

21' kd.ßl >k wmøjH l<ukdlrKfha tla úfYaI wx.hla jk fldïfmdaiaÜ ksmo ùu
iïnkaO j wi;H m%ldYh jkqfha"
1' >k wmøjH neyer lsÍfï oS fjka lr neyer lsÍfuka fldïfmdaiaÜ ksIamdokfha jeä

wd¾Ól jdis ,nd .; yel'
2' oaú;Shsl c, msßmyÿfjka ,efnk uKaä fldïfmdaiaÜ ksmo ùug fhdod .; yels fyd|

udOHhls'
3' ldnksl fmdfydrj, m%Odk Ydl fmdaIl jk N, P.K m%udKh ridhksl fmdfydrj,g

tu øjH m%udKhg jvd wêl j we;s ksid ldnksl fmdfydr Ndú;h jvd;a
m%;sM, odhl fjhs'

4' fldïfmdaiaÜ ksmo ùu i|yd m%Yia; ;;a;aj hgf;a oS CIqø csùka fhdod.kS'
5' kd.ßl wmøjH u.ska fldïfmdaiaÜ ksmo ùfï tla wjdishla kï fldïfmdaiaÜ

fmdfydrj, ner f,day wêl f,i mej;sh yels ùuhs'
22'  my; ld¾ñl ksIamdok l%shdj,Skaf.ka 3R ixl,amhg wod< fkd jk l%shdj,sh jkqfha"

1' fnda,a fmdhskaÜ mEkla fjkqjg W,am;a mEkla Ndú;h'
2' mß>Kl uDÿldx.j, Ndú; lrk ;Ska; ldá%c kej; ;Ska; mqrjd Ndú; lsÍu'
3' bj; ,k ma,diaála Ndú; lr bkaOk ksmo ùu'
4' rn¾ leá .eiSfuka miq b;sß jk wm c,h msßhï lr bj; oeóu'
5' idudkH hlv fjkqjg jvd;a ieye,a¨ kuq;a jvd;a Yla;su;a ñY% f,day Ndú; lsÍu'

23'  ma,diaála m%;spl%SlrKh iïnkaO j wod< fkd jkafka"
1' ;Ska; wiqrK i|yd fhdod .;a ma,diaála n÷ka msßisÿ lr c,h .nvd lsrsug Ndú;

lsÍu'
2' issis,a îu weisÍu i|yd fhdod .kakd ma,diaála fnda;,a WKqlr fudag¾ r: ,sysis

f;,a n÷ka ksmoùu'
3' msßisÿ l< mdksh fnda;,a c,h i|yd fhdod .kakd PET wiqrk ridhksl j kej; tal

øjHh ̂ Monomer& njg mßj¾;kh lsÍu'
4' kd.ßl >k wmøjH ;=< we;s ma,diaála oykh lr bkaOk f,i Ndú; lsÍu'
5' kd.ßl >k wmøjH ;=< we;s ma,diaála fjka lr N+ñ msrjqï ^Land fill& f,i Ndú;

lsßu'
24'  CFC, HCFC yd HFC iïnkaOfhka my; ljr m%ldYhla i;H fõ o@

1' CFC ´fidaka iu. m%;sl%shdlr ´fidaka úhk ydhkh lrhs'
2' HFC yd HCFC j,ska ´fidaka úhkg lsisÿ n,mEula ke;'
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3' CFC, HCFC yd HFC hk ish,a, m%n, yß;d.dr jdhqka fjhs'
4' HFC u.ska laf,dßka uqla; LKav ksmojhs'
5' lsfhdfgd iïuq;sh u.ska CFC ksmo ùu keje;a ùug tl`. jk ,oS'

25'  kd.ßl >k wmøjH neyer lsÍu iïnkaO j my; j.ka;sj,ska wi;H jkqfha@
1' kd.ßl >k wmøjH cSj jdhqj ksmo ùu i|yd fhdod .; fkd yel'
2' kd.ßl >k wmøjH fjka lr neyer lsÍfuka wd¾Ól jdis w;a lr .; yel'
3' kd.ßl >k wmøjH fldïfmdaiaÜ ksmo ùu i|yd Ndú; l< yel'
4' kd.ßl >k wmøjHj, b;d wêl m%udKj,ska ma,diaála øjH wvx.= fjhs'
5' kd.ßl wmøjH ixúOdkd;aul j neyer lsÍfuka mi iy c,h ÿIKhg ,la úh yel'

26'  my; j.ka;s w;ßka jeros j.ka;sh jkqfha@
1' iqmsßisÿ ksIamdok ixl,amhg wkqj wmøjH hkq ñ,e;s iïm;ls'
2' iqmsßisÿ ksIamdok ixl,amfha tla m%Odk wruqKla kï ksmo jk wmøjH msßhï lr

neyer lsÍuhs'
3' m%;spl%SlrKh iqmsßisÿ ksIamdok l%shdj,sfha tla m%Odk wx.hls'
4' WmlrKj, bkaOk ld¾hlaIu;d j by< kexùug iqmsßisÿ ksIamdok ixl,amhg

wod< fjhs'
5' wmøjH msg ùu wju jk wdldrhg ksIamdok l%shdj,sh iqir lsÍu iqmsßisÿ ksIamdok

l%shdj,shg wod< fjhs'
27'  iqmsßisÿ ksIamdok l%shdj,shg wkq.; fkd jkafka my; ksIamdokj,ska l=uk ksIamdokh

o@
1' w;a hka;% fmfylïy,a fjkqjg n,fõ. fmfylïy,a Ndú;h'
2' leâñhï wvx.= kej; wdfrdamKh l< yels negß fjkqjg jvd;a ld¾hlaIu iy úI

rys; ,s;shï whka negß Ndú; h'
3' ldnksl ødjl wdY%s; tkeu,a ;Ska; fjkqjg ^Solvent based& c,h ødjl f,i

fhdod .kakd ;Ska; ^Water based& fhdod .ekSu'
4' fldyq l¾udka;fha oS bj; ,k fldyqn;a or i|yd úl,am Ndú; lsÍu'
5' lsß leá .eiSu i|yd weisála wï,h fjkqjg f*dañla wï,h Ndú; lsÍu'

28'  iqmsßisÿ ksIamdok l%shdj,shg wkq.; fkd jkafka my; l%shdj,ska$Ndú;hkaf.ka
l=uk l%shdj,sh o@
1' .,a w`.=re n,d.drj,ska msg jk wmjd;fhka SO

2 
jdhqj fmrd bj;a lr uqod yeÍu'

2' wdydr msiSu i|yd idudkH msiSï fjkqjg mSvk W÷ka Ndú;h'
3' jrla Ndú;fhka bj; ,k ma,diaála n÷ka fjkqjg kej; kej; Ndú; l< yels

ùÿre n÷ka Ndú;h'
4' jrla mdúÉÑfhka bj; ,k ldnka negß fjkqjg kej; kej; wdfrdamKh l< yels

negß Ndú;h'
5' ;yvq lemSu i|yd f,ai¾ ;dlaIKh fhdod .ekSu'

29'  mßirh iïnkaOfhka my; l=uk j.ka;sh wi;H fõ o@
1' mßirfha c," Ys,d" jdhq yd ffcj f.da,h w;r Rcq wka;¾ l%shd mj;shs'
2' mßißl pl% hkq mßirfha úúO fldgia w;r wod< uQ,øjHh yqjudrej yd mj;akd

wdldrh olajk .e,Sï igykls'
3' iajdNdúl pl%j, uQ, øjH yqjudrej iu;=,s;j;a" ix;;slj;a isÿ fjhs'
4' ;dlaIKfha oshqKqj mdßißl pl%j, iu;=,s;;djhkag wys;lr f,i n,mdhs'
5' cSùka yd mßirh w;r mod¾: yqjudrej muKla isÿ fjhs'

30'  iqmsßisÿ ksIamdok ixl,amhg wod, jk ld¾ñl ls%hdjla fkd jkafka@
1' CFC iys; YS;lrK fjkqjg HFC iys; YS;lrK Ndú; lsÍuhs'
2' w;ska isÿ lrk ksIamdok fjkqjg iajhxl%ShlrKh lrk ,o ksIamdok l%shdj,s

Ndú;hhs'
3' idudkH fudag¾ r: fjkqjg úÿ,sfhka l%shd;aul jk jdyk Ndú;h hs'
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4' ld¾ñl l%shdj,shlska msg jk wmøjH msßhï lr uqod yeÍu'
5'  ld¾ñl l%shdj,shlska msg jk wmøjH msßhï lr kej; Ndú;d lsÍu

31'  f.da,Sh WKqqiqï ùug odhl jk jdhqjla fkd jkafka"
1' CO

2
 2'  CH

4
 3' NO

2
4' N

2
O 5' CFC

32'  khsg%cka pl%h iïnkaO my; m%ldYk i,lkak'
a. iajdNdúl khsg%cka ;sr lsÍu isÿ jkafka b;du iq¿ jYfhks'
b. khsg%cka jdhqj m%;sl%shdYS,s jdhqjls'
c. fyan¾ l%uh u.ska khsg%cka pl%hg ±ä n,mEula t,a, ù we;'

1' a muKla ksjeros h'
2' b muKla ksjeros h'
3' c muKla ksjeros h'
4' a yd c muKla ksjeros h'
5' b yd c muKla ksjeros h'

33'  ´fidaka úhk iïnkaOfhka my; m%ldYk w;ßka l=ula ksjerÈ fõ o@
1' ´fidaka úhk u.ska iQ¾hdf,dalfhys meñfKk wfOdarla; lsrK Wrd.kS'
2' ´fidaka úhk u.ska iq¾hdf.ka meñfKk mdrcïnQ, lsrK mrdj¾;kh lrhs'
3' laf,dafrda *a¨fjdard ldnka fl<ska u ´fidaka úhkg ydks lrhs'
4' ´fidaka úhk .;sl iu;=,s; moaO;shls'
5' ´fidaka úhkg ´fidaka ,efnkqfha m%ldY ridhksl OQñldj u.sks'

34'  foaY.=K fjkia ùu ksid isÿ ù we;s mdßißl fjkialï lsysmhla my; ±la fõ'
a. O%ejdYS%; m%foaYj, ysu ;Ügq Èh ùu'
b. wï, jeis we;s ùu'
c. m%n, iq<sl=Kdgq ks;r we;s ùu'

by; m%ldY w;ßka"
1' a muKla ksjeros h'
2' b muKla ksjeros h'
3' c muKla ksjeros h'
4' a yd b muKla ksjeros h'
5' a yd c muKla ksjeros h'

35'  foaY.=K úm¾hdi we;s ùu fya;=fjka isÿ úh yels fi!LH m%Yakhla úh yelafla"
1' jix.; frda. we;s ùu'
2' Yajik wdndO we;s ùu'
3' ifï ms<sld we;s ùu'
4' wefia iqo we;s ùu'
5' i¾jdx. úlD;s;d we;s ùu'

36'  c, msßhïlrKfhka n,dfmdfrd;a;= fkdjkafka"
1' c,fha wj,ïì; wxY= bj;a lsÍu'
2' c,fha ffcj ridhksl b,a¨u wvq lsÍu'
3' c,fha Èh ù we;s úIodhs ldnksl øjH bj;a lsÍu'
4' c,fha wdï,sl;dj bj;a lsÍu'
5' c,h ÔjdKqyrKh lsÍu'

37'  ldnka pl%h iïnkaO j ksjerÈ fkd jkafka"
1' jdhq f.da,Sh ldnkavfhdlaihsâ wia:dhs jdhqjls'
2' ldnkavfhdlaihsâ c,fha Èh ùu fya;=fjka c,h uola wdï,sl fjhs'
3' fmdis, bkaOk ksmojkqfha Ydl ;=< we;s ldnka ixfhda. ks¾jdhq ;;a;aj hgf;a È

wêmSvkhlg È.=ld,hla ùfuks'
4' fmdis, bkaOk oykh jdhq f.da,fha CO

2 
 uÜgu by< kxjk tla  ñksia l%shdldrlula

fjhs'
5' ldnfkaÜ mdIdK wjidokh ùfuka jdhq f.da,Sh CO

2 
 njg m;a fjhs'
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38'  ld¾ñl úma,jhg fmr jdhq f.da,h yd ii|k l, j¾;udk jdhq f.da,h iïnkaO j
my; m%ldY w;ßka l=ula i;H fõ o@
1' jdhq f.da,h óf;aka uÜgu wo jk úg ì,shkhlg fldgia 1800 olajd jeä ù we;'
2' jdhq f.da,Sh CO

2 
 uÜgu wo jk úg ñ,shkhlg fldgia 395 olajd jeä ù we;'

3' jdhq f.da,Sh i,a*¾ vfhdlaihsâ uÜgu ie,lsh hq;= m%udKhlska jeä ù we;'
4' by< jdhq f.da,fha ´fidaka uÜgu l%ñl j my< hñka mj;S'
5' jdhq f.da,fha c, jdIam uÜgu ie,lsh hq;= m%udKhlska jeä ù we;'

rpkd m%Yak

1' a. jdhq f.da,h hkqfjka ye¢kafjkqfha l=ula ±hs fláfhka myokak'
b. jdhq f.da,fha we;s m%Odk jdhqka j¾. i|yka lr tjdfha o< ixhq;sh i|yka lrkak'
c. jdhq f.da,fha we;s ldnkavfhdlaihsâ mßirfha úúO fldgia w;r yqjudre fjhs'

mßirfha my; i|yka fldgia j, ldnka mj;akd wdldr ieflúka úia;r lrkak'
1' Ys,d f.da,h
2' ffcj f.da,h

d. jdhq f.da,fha ldnka m%udKh ^ldnkavfhdlaihsâ& ;SrKh lrk m%Odk iajdNdúl
l%shdj,ska 2 la ieflúka úia;r lrkak'

e. jdhq f.da,fha ldnka m%udKh by< hdug fya;= jk ;dlaIK wdY%s; ñksia l%shdldrlï
3 la i|yka lr tajd jdhq f.da,hg ldnkavfhdlaihsâ tla jkafka flfia±hs ieflúka
úia;r lrkak'

2' khsg%cka jdhqj ;rula ksIal%sh jdhqjla jk w;r jdhq f.da,fhka 3$4 lg;a jvd jeä
m%;sY;hla mj;S'
a. khsg%cka jdhqj ksIal%Sh jkafka uka±hs meyeÈ,s lrkak'
b. khsg%cka my; mßir fldgiaj, mj;akd wdldrh ieflúka úia;r lrkak'

1' Ydl ;=<
2' i;a;ajhka ;=,
3' mfiys iy c,fha

c. khsg%cka ;srlrKh hkqfjka ye¢kafjkafka l=ula ±hs fláfhka myokak'
d. iajdNdúl khsg%cka ;srlrK l%shdj,ska 2 la i|yka lr ieflúka úia;r lrkak'

e. mfiys iy c,fha we;s khsg%cka ixfhda. ^ 2 3 4, ,NO NO NH   & j, meje;au flfrys

CIqø Ôúka uy`.= ld¾hhla bgq lrhs' my; khsg%cka yqjudre l%shdj,Ska ys § CIqø
Ôùka iyNd.s jk wdldrh ieflúka úia;r lrkak'

1' jdhq f.da,Sh khsg%cka mfiys khsg%cka ixfhda.
2' i;a;aj iy Ydl fm%daákmfiys wefudakshd$wefudakshï whk
3' mfiys khsg%cka ixfhda.khsg%cka jdhqj

f. ld¾ñl khsg%cka jdhqj ;srlrK wdldrh ieflúka úia;r lrkak'
g. khsg%cka pl%hg ;dlaIKh fya;=fjka isÿ jQ n,mEu úia;r lrkak'

3' a. yß;d.dr wdprKh hkqfjka ye¢kafjkafka l=ula ±hs úia;r lrkak'
b. yß;d.dr jdhqjla hkqfjka ye¢kafjkafka l=uk wdldrfha jdhqjla ±hs fláfhka

úia;r lrkak'
c. mDÓúfha jdhq f.da,fha mj;sk m%Odk yß;d.dr jdhqj l=ula o@

d. khsg%cka" Tlaiscka yd wd.ka jdhq f.da,fha ixhq;sfhka 99'8] muK ksfhdackh
lrhs' kuq;a fuu jdhqka yß;d.dr jdhqka fkd jkafka uka±hs i|yka lrkak'

e. by; Tn c ys i|yka l< jdhqjg wu;r j mDÓúfha nyq, j mj;akd yß;d.dr jdhqka
fudkjd±hs i|yka lrkak'

f. mDÓú ;,h WKqiqï ùu hkqfjka y÷kajkafka l=ula±hs úia;r lrkak'
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g. mDÓú ;,h WKqiqï ùug fya;= jk m%Odk ld¾ñl l%shdldrlï i|yka lr tajd
ieflúka úia;r lrkak'

4' a. ´fidaka ia;rh hkq l=ula±hs ieflúka úia;r lrkak'
b. ´fidaka ia;rfha § isÿ jk m%ldY ridhksl l%shdj,sh úia;r lrkak'
c. by; Tn i|yka l< m%ldY ridhksl l%shdj,sh Ôjfha meje;aug ys;lr jk wkaou

úia;r lrkak'
d. ´fidaka ia;rhg ydks isÿ lrk laf,daÍka wvx.= m%Odk ld¾ñl jdhq ldKav 2 la

i|yka lr tu jdhq ldKav we;s tla ixfhda.hl jHqy iQ;%h ne.ska ,shkak'
e. by; Tn i|yka lrk ,o ld¾ñl jdhqkaf.a ;dlaIKsl .=K i|yka lr tajd ld¾ñl j

Ndú; lrkqfha l=uk fCIa;%h ;=< ±hs úia;r lrkak'
f. by; Tn i|yka l< ld¾ñl jdhqka ´fidaka úhkg ydks lrk hdka;%Kh i|yka

lrkak'
g. yhsfv%dalaf,dafrda *a¨fjdfrda ldnka ^HCFC& ´fidaka úhkg hï;dla ÿrg ys;lr

ld¾ñl jdhqjls'
1' HCFC ys jHqy iQ;%h i|yka lrkak'
2' HCFC ´fidaka úhkg ys;lr jkafka uka±hs úia;r lrkak'

h. ´fidaka úhkg isÿ jk ydksh wju lr .ekSu i|yd f,dalfha ish¨ rgj,a w;r
wfkHdakH tl`.;djla we;s lr .; hq;af;a uka±hs úia;r lrkak'

5' a. jeis c,h iajdNdjfhka u uola wdï,sl jkafka uka±hs meyeÈ,s lrkak'
b. jeis c,fha wdï,sl;dj jeä lrk m%Odk wdï,sl jdhqka 2 la i|yka lrkak'
c. Tn by; i|yka lrk ,o jdhqka fol jd;hg tl;= jk ld¾ñl l%shdldrlï úia;r

lrkak'
d. by; Tn i|yka lrk ,o jdhqka u.ska c,fha wdï,sl;dj jeä lrk wdldrh úia;r

lrkak'
e. jeis c,h hk .x.d" we< fod<j, c,h wdï,sl ùfuka isÿ jk mßirhg yd ñksidg

we;súh yels n,mEï 5 la ieflúka úia;r lrkak'
f. by; b ys § Tn i|yka lrk ,o jdhqka 2 jd;hg tl;= ùu wju lsÍu i|yd

fhdod .kakd ld¾ñl l%ufõo 1 ne.ska ieflúka úia;r lrkak'
6' a. foaY.=Kh hkak w¾: olajkak'

b. foaY.=K fjkia ùï we;s jkqfha flfia ±hs ieflúka i|yka lrkak'
c. foaY.=K fjkia ùug fya;= jk m%Odk ñksia l%shdldrlï fudkjd±hs ieflúka

úia;r lrkak'
d. foaY.=K úm¾hdi f,i ±kg y÷kd f.k we;s ixisoaêka 6 la ieflúka úia;r

lrkak'
e. foaY.=K úm¾hdi isÿ ùu ksid'

1' ld,.=Khg
2' ffcj moaO;Skag
3' ñksia fi!LHhg
4' lDIsl¾udka;hg
5' ck Ôú;j,g jk n,mEï ieflúka fjk fjk u úia;r lrkak'

7' c, msßhïlrKfha m%Odk wjia:d 3 kï m%d:ñl" oaú;Shsl yd ;D;shsl c, msßhï lrKhhs'
i. a. m%d:ñl c, msßhï lsÍfï l%shdj,sfha § bj;a lrk wmøjH fudkjd o@

b. by; a ys i|yka wmøjH bj;a lrk ;dlaIKsl l%ufõoh ieflúka úia;r lrkak'
ii. a. ffcj ridhksl Tlaiscka b,ä u hkqfjka y÷kajkafka l=ula±hs ieflúka úia;r

lrkak'
b. oaú;Shsl c, msßhïlrKfha § wmc,fha ffcj ridhksl b,a¨u bj;a lrk

wdldrh ieflúka úia;r lrkak'
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8' jdyk wmjd;h ^Exhaust gas& hkq tla m%Odk mßir ¥Il ldrlhls'
a. jdyk wmjd;fhka msg jk m%Odk mßir ÿIl ldrl kï lrkak'
b. by; Tn i|yka l< ¥Il u.ska yß;d.dr wdprKhg m%Odk jYfhka fya;= jk jdhqka

fudkjd±hs Tfí ms<s;=r myokak'
c. by; Tn i|yka l< mßir ¥Il ldrlj,ska wï, jeis i|yd odhl jk ix>gl

fudkjdo@ Tfí ms<s;=r ieflúka myokak'
d. 1' by; ¥Il w;ßka m%ldY ridhksl OQñldjg fya;= jk ÿIl ldrl fudkjd o@

2' by; ÿIl u.ska m%ldY ridhksl OQñldj we;s jk wdldrh ieflúka úia;r
lrkak'

3' m%ldY ridhksl OQñldfõ wka;rdhl m%;sM, my; ±lafjk wdldr wkqj úia;r
lrkak'
i. ñksia YÍrhg we;s jk wys;lr n,mEï
ii. lDIsl¾udka;h g we;s jk wys;lr n,mEï
iii. ld¾ñl ksIamdokj,g isÿ jk wys;lr n,mEï

e. jdykj,ska msg jk ¥Il ldrl wju lsÍu u.ska m%ldY ridhksl OQñldj we;s ùu
wju lsÍug fhdod f.k we;s l%shdud¾.hka 2 la úia;r lrkak'

f. c,fha ffcj ridhksl b,a¨u bj;a lsÍug fhdod .kakd ;dlaIKsl l%ufõohka
úia;r lrkak'

g. oaú;Shsl c, msßhïlrKfhka ,efnk w;=re M,j, m%fhdack úia;r lrkak'

9' a. i. c, ÔjdKQyrKh hkqfjka ye¢kafjkafka l=ula±hs ieflúka úia;r lrkak'
ii. laf,daÍkSlrKh u.ska c,h ÔjdkqyrKh lrk wdldrh ieflúka úia;r lrkak'
iii. laf,daÍkSlrKh u.ska c,h ÔjdkqyrKh lsÍfï § we;s m%Odk wjdishla i|yka

lrkak'
iv. fï i|yd ms<shula f,i fhdod .; yels úl,am c, ÔjdkqyrK l%uhla ieflúka

úia;r lrkak'
b. i. >k wmøjH neyer lsÍfï § tajd fjka lr neyer lsÍfuka isÿ jk jdis fudkjd±hs

i|yka lrkak'
ii. Èrdhk >k wmøjH l<ukdlrKfha jeo.;a wx.hla f,i tu øjH fldïfmdaiaÜ

njg m;a lsßfuka we;s jk jdis ieflúka úia;r lrkak'
iii. fldïfmdaiaÜ ksmo ùug wu;r j fuu Èrdhk wmøjH l<ukdlrKh l< yels

;j;a wdldrhla f,i Ôj jdhq ksIamdokh fhdod .; yels wdldrh ieflúka
úia;r lrkak'

10'  iqmsßisÿ ksIamdokh kùk ksIamdok ixl,amhls'
a. iqmsßisÿ ksIamdokh hkak w¾: olajkak'
b. iqmsßisÿ ksIamdok ixl,amhg wkqj wmøjH hkqfjka ye¢kafjkqfha l=ula±hs ieflúka

úia;r lrkak'
c. my; mdßfNda.sl øjH iqmsßisÿ ksIamdok ixl,amhg wkqj kùlrKh l< yels wdldrh

ieflúka úia;r lrkak'
1' ksl,a leâñhï negß
2' hlvj,ska ;kk ,o leìfkÜgqjla
3' fudag¾ jdykhla

d. ld¾hlaIu;dj by< kexùug my; øjHj,g iqmsßisÿ ksIamdok ixl,amhg tl`. j
isÿ l< yels fjkialï ieflúka úia;r lrkak'

1' fudag¾ r:hla
2' úÿ,s mxld
3' jdhq iólrK hka;%
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4' idudkH úÿ,s nqnq¿
5' rEmjdysks hka;%hla

e. mßirhg isÿ jk ydksh wju jk wdldrhg my; ±lafjk NdKavhka kùlrKh
l< yels wdldrh úia;r lrkak'

1' CFC wvx.= YS;lrK
2' idudkH fudag¾ r:hla
3' f.%diß nE.a
4' ma,diaálaj,ska ;kk ,o isis,a îu fnda;,a

11' a. iqmsßisÿ ksIamdok l%shdj,shg wkqrEm j my; l%shdj,sh kùlrKh l< yels wdldrh
fya;= iys; j úia;r lrkak'

1' ldnksl ødjl fhdod f.k lrk mska;dre lsßï
2' or fmdarKqj fhdod f.k fílß ksIamdok isÿ lsÍu'
3' w;a hka;% frÈms<s l¾udka;h
4' ;yvq keùfï iy lemSfï l%shdj,sh'
5' .DydY%s; j isÿ lrk fhda.Ü ksIamdokh

b. iqmsßisÿ ksIamdok ixl,amhg wkqj my; ksIamdok l%shdj,ska ;=<ska ,efnk wm øjH
m%fhdackj;a ld¾hka i|yd fhdod .; yels wdldrh úia;r lrkak'

1' we.¨ï ksIamdok wdh;khlsaka bj;a lrk frÈ len,s ma,diaála weiqreï øjH'
2' fldyq l¾udka;fhka bj; ,k fldyqn;a
3' fldmamrd ksIamdokfha w;=re M,hla jk fmd,a j;=r iy fmd,algq
4' iSks ksIamdokfha w;=re M,hla jk fud,Eiia iyd Wla frdvq
5' c, msßhï lrKfha w;=re M,hla f,i ,efnk fndr
6' f,day NdKav ksIamdok l¾udka;Yd,djlska bj; ,k l=vd f,day len,s'
7' f;a l¾udka;Yd,dj,ska bj; ,k li< f;a
8' jdyk fiajd ia:dkhlska bj; ,k Ndú; lrk ,o ,sysis f;,a
9' .,a w`.=re n,d.drhlska bj;a lrk ,o w¿

12' a. § we;s ridhksl ixfhda. i,lkak'
laf,dfrda *ä fjdfrd ldnka" yhsfv%da *ä fjdfrd ldnka" khsg%cka vfhdlaihsâ óf;aka"
khsg%ia Tlaihsâ" i,a*¾ vfhdlaihsâ" ldnkavfhdlaihsâ" ́ fidaka" fmd,s wefrdaueál
yhsfvdldnk" fmfrdlais weisghs,a khsfÜ%Ü" we,säyhsâ" ldnka fudfkdlaihâ"
yhsfv%dldnka'
1' mDÓú WIaK;ajh by< hdug odhl jk jdhqka j¾. 4 la jkafka"
2' ´fidaka úhkg ydks muqKqjk jdhqka j¾. 2 la jkafka"
3' wï, jeis we;s ùug fl<ska u fyda jl%dldrfhka odhl jk jdhqka j¾. 2 la

jkafka"
4' jdyk wmøjHfha m%Odk jYfhka wvx.= ¥Is; øjH 4 la jkafka"
5' m%ldY ridhksl OQñldjg fya;= jk jdhqka 2 la jkqfha"
6' m%ldY ridhksl OQñldfõ mj;akd ¥Is; ridhk øjH 3 la jkafka"
7' ´fidaka úhkg ydkslr isis,k jdhqka fjkqjg úl,am jdhqjla f,i Ndú;

lrk jdhqjla jkqfha"
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b. iajdNdúl pl% iïnkaO my; l%shdj,Sskays ysia;eka mqrjkak'

1' jdhq f.da,Sh khsg%cka   ld¾ñl
  ;srlrKh

2' 4NH   mfia   3NO     jdhq f.da,Sh 2N

3' jdhq f.da,Sh 2N  Ydl fm%daàk    i;a;aj fm%daàk



   wefudakshï whk

4' fmdis, bkaOk  jdhq f.da,Sh ldnkavfhdlaihsâ

       

Ydl ;=< we;s ldnksl ixfhda.

       Yajikh

ldnfkaÜ mdIdK          

mfiys  3NO
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5' CFC           O
2

6' yhsfv%dldnka NO     
iQ¾h lsrK

1'

2'
3'

13'  a. my; ld¾ñl ksIamdok l%shd j,ska msg jk  c, ÿIl ldrl y÷kd .kak'
1' wdydr ieliqï l¾udka;h ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' hlv ksiaidrKh'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3' fyan¾ l%uh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
4' rn¾ lsß l¾udka;h '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
5' uyd mßudK lDIsl¾udka;h '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
6' iï moï lsÍu '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
7' c,h laf,daßkSlrKh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 b.  my; ld¾ñl l%shdj,shka ;=<ska msg jk ¥Is; jdhqka y÷kd .kak'
1' .,a w`.=re oykh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' YSs;lrK yd jdhq iólrK kv;a;=j '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3' jdyk .ukd.ukh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
4' i;a;aj md,kh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 c. my; mdßißl .eg¨j,g fya;= jk ridhksl øjH y÷kd .kak'
1' wï, jeis we;s ùu' a.'''''''''''''''''''''''''''''''''  b. '''''''''''''''''''''''''''''''''  c. '''''''''''''''''''''''''''''''''
2' f.da,Sh WKqiqu by< hdu a.'''''''''''''''''''''''''''''''''  b. '''''''''''''''''''''''''''''''''  c. '''''''''''''''''''''''''''''''''
3' m%ldY ridhksl OQñldj a.'''''''''''''''''''''''''''''''''  b. '''''''''''''''''''''''''''''''''  c. '''''''''''''''''''''''''''''''''
4' ´fidaka úhk CIh ùu a.'''''''''''''''''''''''''''''''''  b. '''''''''''''''''''''''''''''''''  c. '''''''''''''''''''''''''''''''''
5' mdxY= ¥IKh a.'''''''''''''''''''''''''''''''''  b. '''''''''''''''''''''''''''''''''  c. '''''''''''''''''''''''''''''''''

14'  úúO ld¾ñl l%shdldrlï fya;=fjka c,h ¥IKh ùu fya;=fjka Ndú;hg .; yels c,
m%udKh YSS>%f,i wvq fjñka mj;S'
1' ffcùh Tlaiscka b,a¨u hkqfjka ye|skajkqfha l=ulaoehs fláfhka myokak'
2' ffcùh Tlaiscka  b,a¨ug wu;r j c, ¥Il ldrl 5 la kï lrkak'
3' wêl f,i ridhksl fmdfydr Ndú;fhka c,h ¥IKh jk wdldrh ieflúka

úia;r lrkak'
4' c,fha wdï,sl;dj h wêl ùu ksid c,h ¥IKh jk wdldrh ieflúka idlÉPd

lrkak'
5' c,fha wdï,sl;dj h by< kxjk wmøjH msg lrk Y%S ,xldfõ isÿ lrk ld¾ñl

l%shdldrlï 3 la kï lrkak'
6' by; Tn kï l< ld¾ñl l%shdldrlï fya;=fjka c,fha PH w.h by< hk wdldrh

úia;r lrkak'
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15'  wêl f,i iy wúêu;a f,i lDIsld¾ñl lghq;= isÿ lsÍu u.ska mi iy c,h ¥IKh
fjhs'
1' lDIsld¾udka; i|yd jkdka;r t<sfmfy<ss lsÍfuka we;s jk m%Odk f,dal mdßißl

.eg¨j l=ula o@
2' lDIsl¾udka;h by; Tn i|yka l< mdßißl .eg¨jg odhl jk wdldrh úia;r

lrkak'
3' lDIsl¾udka;h i|yd wêl f,i c, iïmdokh isÿ lsÍu fya;=fjka c,h iy mi

¥IKh jk wdldrh úia;r lrkak'
4' lDIsl¾udka;h wdY%s; j isÿ jk fjk;a mdßißl .eg¨ 3 la i|yka lrkak'
5' ù j.dj jeks f;;a ìï wdY%s; j isÿ lrk lDIsl¾udka; isÿ lsÍu fya;=fjka isÿ jk

m%Odk f,dal mdßißl .eg¨jla i|yka lr th isÿ jk wdldrh ieflúka úia;r
lrkak'

16' ld¾ñl l%shdj,Ska fya;=fjka mDÓú jdhqf.da,fha isÿ jk fjkialï fya;=fjka mDÓúfha
foaY.=K rgd fjkia jk njg m%n, idlaIs ,efnñka mj;S'
a i. yß;d.dr wdprKh hkqfjka ye|skajkqfha l=ulaoehs fláfhka úia;r lrkak'

ii. yß;d.dr jdhqka 3 la kï lr tajd yß;d.dr jdhQka f,i l%shdlrkafka flfiaoehs
úia;r lrkak'

iii. yß;d.dr jdhQka f.da,Sh WKqiqu by< hdug odhl jk wdldrh ieflúka úia;r
lrkak'

iv. jdhqf.da,fha wêl j mej;=k;a f.da,Sh WKqiqï ùug odhl fkd jk yß;d.dr
jdhqka l=ula o@

b. mDÓúfha foaY.=K rgdjka fjkia ùu iajdNdúl j o isÿ fjhs'
i. iajdNdúl j foaY.=K rgd fjkia ùu isÿ jk wdldrh ieflúka úia;r lrkak'
ii. foaY.=K úm¾hdi we;s jQ nj y÷kd .ekSug fya;= jQ idOl 5 la i|yka lrkak'
iii. foaY.=K úm¾hdih isÿ jk ksid we;s ù we;s wka;.dó ld,.=K úm¾hdi 5 la

i|yka lrkak'

17'  ld¾ñl úma,jhg fmr mej;s' mDÓú jdhq f.da,fha iy wo mj;akd jdhq f.da,h w;r
ie,lsh hq;= fjkialï mj;S'
a. jdhq f.da,fha we;s m%Odk jdhqka 3 la  kï lrkak'
b. jdhq f.da,fha we;s wxY=ud;% jdhqka 5 la kï lrkak'
c. jdhq f.da,fha m%Odk iy wxY=ud;% jdhqkag wu;r j we;s fjk;a úfYaI 3 la kï

lrkak'
d. ld¾ñl úma,jhg fmr fkd mej;s kuq;a j¾;udk jdhq f.da,fha mj;sk wxY=ud;%

jdhqka 2 la kï lrkak'
e. yß;d.dr wdprKhg odhl jk wxY=ud;% jdhqka 5 la kï lrkak'
f. f.da,Sh WKqiqu jeä ùug yß;d.dr jdhQka odhl jkafka ukaoehs meyeos,s lrkak'
g. i. yß;d.dr wdprKhg m%n, f,i odhl jk kuq;a f.da,Sh WKqiqu jeä ùug odhl

fkd jk jdhq f.da,fha we;s jdhquh m%fNaoh kï lrkak'
ii. by; Tn i|yka l< jdhquh m%fNaoh f.da,Sh WKqiqu jeä ùug odhl fkd jkafka

ukaoehs ieflúka úia;r lrkak'

18' f.da,Sh WKqiqu by< hdu wo osk f,dalh yuqfõ mj;akd m%Odk mdßißl w¾nqohls'
i. f.da,Sh WKqiqu by< hdu hkq l=ulaoehs fláfhka úia;r lrkak'
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ii. f.da,Sh WKqiqu by< hdug odhl jk jdhquh m%Nj 5 la kï lrkak'
iii. tu jdhquh m%Nj f.da,Sh WKqiqu by< kxjk wdldrh ieflúka úia;r lrkak'
iv. Tn by; ii ys oS kï l< jdhquh m%Nj jdhq f.da,hg tla jk wkqrEm ñksia l%shdldrlï

1 ne.ska kï lrkak
v. by; Tn i|yka l< jdhq f.da,hg tla jk by; kï l< jdhquh m%Nj 5 wju jk

wdldrhg isÿ l< yels wdldr fyda úl,am l%shdldrlï 1 ne.ska ieflúka úia;r
lrkak'

vi. f.da,Sh WKqiqu by< hdu md,kh lsÍu i|yd f,dal m%cdj tlaj we;s lr .;a
iïuq;sh l=ula o@

19'  ´fidaka úhk ydhkh f,dal m%cdj yuqfõ we;s ;j;a m%Odk mdßißl .eg¨jls'
i. ´fidaka úhk mj;sk jdhq f.da,Sh ia;rh l=ula o@
ii. Tlaiscka-´fidaka pl%h hkq l=ulaoehs ieflúka úia;r lrkak'
iii. my< jdhq f.da,fha by< jdhq f.da,hg jvd wêl j Tlaiscka we;;a" Tlaiscka-

´fidaka pl%h by< jdhq f.da,fha muKla l%shd;aul jkqfha ukaoehs fláfhka
úia;r lrkak'

iv. ´fidaka úhk ydhkh ùu ksid my< jdhq f.da,hg isÿ jk m%Odk fjkialu l=ula
o@

v. laf,dfrd *a¨fjdfrd ldnka ̂ CFC& b;d ia:dhs ixfhda.hla jk w;r mßirfha jir
oyia .Kkla mej;sh yel'
a. laf,dfrd *a¨fjdfrd ldnka ´fidaka iu. lsis u m%;sl%shdjla ke;;a ´fidaka

úhk ydhkhg ridhksl j odhl jkafka flfiaoehs fláfhka myokak'
b. CFC ´fidaka úhk ydhkhg odhl jkjdg wu;r j odhl jk wfkla m%Odk

mßir m%Yak fudkjd o@
vi. yhsfv%da laf,dfrd *a¨fjdfrd ldnka ^HCFC& iy yhsfv%d *a¨fjdfrda ldnka ^HFC&

CFC u.ska ́ fidaka úhk ydhkh lrk ksid y÷kajd ÿka úl,am ld¾ñl jdhqka 2 ls'
a. HCFC, CFC g ixikaokd;aul j w¾O jYfhka ´fidaka úhk ydhkhg odhl

jkafka flfiaoehs ieflúka meyeos,s lrkak'
b. HFC, CFC g ixikaokd;aul j ´fidaka úhkg lsisÿ ydkshla fkd lrkafka

flfiaoehs ieflúka úia;r lrkak'
vii. ´fidaka úhk ydhkh md,kh lsÍu i|yd f,dal m%cdj we;s lr .;a iïuq;sh l=ula o@

20'  my; j.=fjys oelafjkqfha uE;l oS wdrïN lrk ,o ld¾ñl ckmohl we;s l¾udka;Yd,d
 lsysmhla iy bka msg lrk wmøjH fjhs'

l¾udka;h wmøjH

² fldaäh,a ksIamdok m<;=re fiaÿ wmc,h" m,;=re f,,s iy weg'
m,;=re weiqreï fidaok NdIañl c,h

² rn¾ w;a jeiqï NdIañl wmc,h" rn¾ w;ajeiqï ødjKh'

² f,day msßisÿ lsÍu ner f,day iys; wdï,sl wmc,h

² ma,diaála m%;spl%SlrKh f,day len,s" WKq c,h

² ;Ska; ksIamdok wï, ñY%s; wxY= iys; j¾Kj;a wmc,h

² fldmamrd l¾udka;h fmd,a j;=r iy fmd,a lgq

² i;a;aj wdydr ksIamdokh i;a;aj wdydr fia¥ wmc,h" YS; c,h"

² YSÜ rn¾ l¾udka;h rn¾ leá .eiqKq miq b;sß jk iqÿ meye;s wdï,sl
wmc,h'

² ;=kS ,E,s l¾udka;h Ydl l|ka fmd;=
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i. ffcj ridhksl Tlaiscka b,a¨u wêl wm c,h msg lrk l¾udka;Yd,d 3 la kï
lrkak'

ii. PH w.h 7 g ie,lsh hq;= my< wmc,h msg lrk l¾udka;Yd,d 2 la y÷kd.kak'
iii. PH w.h 7 g ie,lsh hq;= by< wmc,h msg lrk l¾udka;Yd,d 2 la y÷kd.kak'
iv. ;Ska; ksIamdok l¾udka;Yd,dfjka msg jk c,fha wj,ïì; wxY= iy j¾Kh bj;a

l< yels jQ msßmyÿ l%u 2 la ieflúka úia;r lrkak'
v. Ôj jdhq cklhla i|yd fhdod .; yels wmøjH ksmo jk l¾udka;Yd,d 4 la kï lr

tla tla l¾udka;Yd,dfjka msg lrk wod< wmøjH 4 la kï lrkak'
vi. fldïfmdaiaÜ ksIamdokh i|yd fhdod .; yels wmøjH msg lrk l¾udka;Yd,d 3 la

kï lr tla tla l¾udka;Yd,dfjka msg lrk wmøjH 4  la kï lrkak'
vii. ld¾ñl ck moh ;=< uOH.; oaú;Shsl c, msßmyÿ moaO;shla we;s lsÍug ie,iqï lr

we;'
a. oaú;sShsl c, msßmyÿj hkqfjka ye|skajkqfha l=ulaoehs fláfhka úia;r lrkak'
b. by; uOH.; c, msßmyÿ moaO;shg fmr msßmyÿjlska f;dr j fl<ska u wm c,h

fhduq l< yels l¾udka; 2 la y÷kd .kak'
c. wmc,h msg lrk rn¾ w;ajeiqï l¾udka;h" ISÜ rn¾ l¾udka;h iy f,day

msßmyÿ lsÍfï l¾udka;j,ska msg lrk wm c,h fmr msßmyÿjla lr uOH.;
msßmyÿ moaO;shg tla l< hq;af;a ukaoehs myokak'

d. by; oaú;shsl c, msßmyÿ moaO;sh i|yd Tn fhdackd lrk m%;sldrl moaO;s 3 la
kï lrkak'

-----------------------------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-5 6-4 11-2 16-4 21-3 26-2 31-3 36-4
2-3 7-1 12-3 17-5 22-4 27-5 32-4 37-3
3-3 8-3 13-4 18-5 23-5 28-1 33-4 38-3
4-4 9-5 14-3 19-5 24-3 29-5 34-5
5-4 10-3 15-3 20-3 25-1 30-1 35-1


