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wOHlaI ckrd,a;=udf.a mKsúvh

Y%S ,xldfõ wkd.; ixj¾Ok ie,iqï l%shd;aul lsÍfï § ;dlaIKsl Ys,amSkaf.a

wjYH;dj bgq lsrSu wruqKq fldgf.k ;dlaIKfõoh úIh Odrdj 2013 cQ,s udifha isg

mdi,a moaO;shg y÷kajd fok ,È'

;dlaIKfõoh úIh Odrdfõ ;dlaIKfõh i|yd úoHdj úIh yodrk isiq ore

oeßhka yg Ôj úoHdj" ridk úoHdj" fN!;sl úoHdj" .Ks;h iy f;dr;=re ;dlaIKh hk

lafIa;%j,g wod< uQ,sl ixl,am kHdhd;aul j iy m%dfhda.sl j wOHhkh lsÍug wjia:d

ie,fia'  fuu.ska jev f,dalhg wjYH ;dlaIKsl oekqu m%dfhda.slj bf.k .ekSug

wjia:dj ,nd §u wruqK fõ'

fuu ld¾hh mdi, ;=< id¾:l j bgq lsÍu i|yd .=rejrhdg u`. fmkaùula

jYfhka ilid we;s fuu .=re w;afmd;" ud¾f.dmfoaYhla f,i i,lñka isiq ore oeßhkaf.a

úNjH;dj;a" m%foaYfha wjYH;d;a ie,ls,a,g .ksñka kjH;djhlska iy úúO;ajhlska

hq;= j mdvï ie,iqï lr .ekSug;a mka;s ldurh ;=< § tajd id¾:l j bÈßm;a lsÍug;a

uy`.= w;aje,la jkq fkdwkqudk h'

oekg isxy, NdIdfjka fuu úIh i|yd rpkd ù we;s .%ka: iSudiys; jk ksid

b.ekaùu i|yd fuu .=re w;afmd; úYd, msgqjy,la jkq we;'

fuu .=re w;afmd; iïmdokfha § iyh jQ ish¨ fokdgu ia;+;sh m, lsÍug o fuh

wjia:djla lr.kq leue;af;ñ'

uydpd¾h ví,sõ'tï' wfír;ak nKavdr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh



iv

ksfhdacH wOHlaI ckrd,a;=udf.a mKsúvh

2013 cQ,s udifha isg mdi,a 250 l l%shd;aul jk ;dlaIKfõoh úIh

Odrdfõ úIhhla jQ ;dlaIKfõoh i|yd úoHdj úIh" isiq ore oeßhka ;=<

;dlaIKfõoh ms<sn| oekqu" l=i,;d fukau ;dlaIKsl f,dalfha mj;sk

wjYH;d iy wiSñ; jQ bvlv y÷kd .ekSug o uy`.= wjia:djla jkq we;'

fuu wjYH;d mdi, ;=< § id¾:l f,i bgq lr .ekSfï § .=rejrhdf.a

odhl;ajh m%uqL ld¾hNdrhls'  tu .=re N+ñldj id¾:l lr .ekSu i|yd

w;aje,la jYfhka Ndú; l< yels jk f,i fuu .=re w;afmd; iïmdokh

lr we;s nj i|yka lrkafka i;=áks'

mdvu ie,iqï lsÍfï§;a" bÈßm;a lsÍfï§;a fuu .=re w;afmdf;a i|yka

Wmfoia ta whqrska u l%shd;aul l< yels kuq;a .=rejrhdf.a ks¾udKYS,s;ajh"

isiq úNjH;dj" mdif,a iy m%foaYfha wjYH;d wkqj úúO;ajfhka iy

kjH;djhlska hq;=j mdvu ie,iqï lsÍug;a" bÈßm;a lsÍug;a .=rejrhdg yelshdj

we;'

fuu .=re w;afmd; iïmdokfha § iydh oelajQ ish¨ fokdg udf.a

ia;+;sh m, lrñ'

tï't*a'tia'mS' chj¾Ok

ksfhdacH wOHlaI ckrd,a

úoHd yd ;dlaIK mSVh
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bf.kqï m%fõY ms<sn| u`. fmkaùula imhd §ug W;aidy ord we;'
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l%shdldrlï ika;;sh fuka u isiq úNj;d uÜgï yd mdif,a mj;sk iïm;aj,g

.e<fmk mßÈ Tfí ks¾udKd;aul YlH;d Wmfhda.S lrf.k ilia lr .kakd

l%shdldrlï o Ndú; lr úIh ks¾foaYfha i|yka ksmqK;d uÜgï idlaId;a lr

.ekSfï mQ¾K ksoyi .=rejrhdg we;'

tfuka u fuu úIh u.ska m%Odk ;dlaIKsl úIhhka fol ̂ bxðfkare

;dlaIKfõoh yd ffcj moaO;s ;dlaIKfõoh& i|yd wjYH uQ,sl úoHd;aul"

.Ks;uh yd f;dr;=re ;dlaIK oekqu imhd §u wruqKq fldg we;s neúka tu

úIhhka bf.kSu i|yd wjYH miqìu ielfik mßÈ bf.kqï-b.ekaùï

l%shdj,sh f.dvkxjd .kq we;ehs n,dfmdfrd;a;= fõ'
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2013 j¾Ifha isg wOHhk fmdÿ iy;sl m;% Wiia fm< i|yd y÷kajd ÿka

;dlaIKfõoh úIh Odrdfõ tla úIhla jk ;dlaIKfõoh i|yd úoHdj ̂Science

for Technology& úIh ks¾foaYhg wod< jk mßos fuu .=re w;afmd; ilia lr we;'

fuu úIhhg wod< úIh ks¾foaYfha i|yka lr we;s ksmqK;d" ksmqK;d uÜgï"

fhdað; ld,psfÊo" bf.kqï M, iy úIh wka;¾.;hg wu;r j bf.kqï-b.ekaùï

ls%hdj,sh" .=Kd;aul fhojqï" ;lafiarej yd we.hSu ms<sn| j uÕ fmkaùula fuu

.=re w;a fmdf;a olajd we;'

fuu úIh b.ekaùfï oS tla tla ksmqK;d hgf;a olajd we;s bf.kqï M,

idlaId;a jk mßos mdvï ie,iqï ilia lr .ksñka bf.kqï-b.ekaùï ls%hdj,sfha

ksr;ùfuka M,odhS bf.kqï w;aoelSula isiqkag ,nd osh yels h'

bf.kqï-b.ekaùï ls%hdj,sh hgf;a i|yka jk lreKq ms<sfj,ska

f.dvkefÕk wdldrhg mdvï ie,iqï ilia lr .ekSfuka wod< úIhdkqnoaO

ksmqK;d isiqka ;=< ixj¾Okh l< yels h'  tfia u" kHdhd;aul lreKqj,g

fiau m%dfhda.sl ls%hdldrlï i|yd o fuuÕska uÕfmkaùula lr we;'  m%dfhda.sl

ls%hdldrlï ie,iqï lsÍfï oS Bg wod< j isiqka úiska w;am;a lr .; hq;= l=i,;d

ms<sn| j fuys oS i|yka lr we;'  ta l=i,;d ,nd .; yels jk mßos m%dfhda.sl

ls%hdldrlï isÿ lsÍu .=reNj;df.a j.lSu fõ'

by; i|yka lreKq ms<sn| ie,ls,su;a fjñka isiqka g M,odhS bf.kqï

w;aoelSï ,nd .ekSug WÑ; bf.kqï mßirhla f.dvke.Su .=reNj;df.a ld¾hhls'

tu.ska ld,Sk j jeo.;a jk fuu úIh rfÜ ixj¾Okhg odhl jk mßos mdi,

;=< ls%hd;aul lsÍu .=rejrhdf.ka wfmalaId flf¾'
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;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

ksmqK;dj 16 ( hdka;%sl Yla;sh udkj wjYH;d i|yd fhdod .kshs'hdka;%sl Yla;sh udkj wjYH;d i|yd fhdod .kshs'hdka;%sl Yla;sh udkj wjYH;d i|yd fhdod .kshs'hdka;%sl Yla;sh udkj wjYH;d i|yd fhdod .kshs'hdka;%sl Yla;sh udkj wjYH;d i|yd fhdod .kshs'

ksmqK;d uÜgu 16'1 # ld¾hh" Yla;sh iy cjh ̂laIu;dj& ms<sn| oekqu m%dfhda.sl wjYH;d i|yd
m%udKd;aul j fhdod .kshs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² ld¾hh" Yla;sh iy laIu;dj m%udKkh lrhs'

² ld¾hh" Yla;sh iy laIu;dj uekSu i|yd iqÿiq tall Ndú; lrhs'

² úúO wjYH;d i|yd iqÿiq WmlrK f;dard .ekSu i|yd laIu;dj ms<sn|

oekqu fhdod .kshs'

² m%odk iy m%;sodk cjhka weiqrska ld¾hlaIu;dj .Kkh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² tÈfkod Ôú;fha § úúO ld¾hhka flfrk wjia:d ms<sn| idlÉPdjla fufyhjkak'

Wod# f.dvke.s,s ks¾udKh lrk ia:dkhl fyda l¾udka; Yd,djl nrla Tijdf.k

mä fm<la Tiafia by< k.sk mqoa.,hkag oefkk fjfyi ms<sn|j'

² jeä nrla ̂ jeä n,hla fh§fuka& by<g Tijdf.k hEfï §;a" tlu nr jeä Wi m%udKhlg

f.k hEfï §;a oefkk fjfyi jeä nj idlÉPdjlska u;= lr .kak'

² jeä fjfyila oefkkafka jeä Yla;s m%udKhla jeh lr jeä ld¾h m%udKhla isÿ l< ksid

nj i|yka lrkak'

² lrk ,o ld¾hh n,fha úYd,;ajh;a n,fha ÈYdj Tiafia isÿ l< úia:dmkh;a u; r|d

mj;sk nj myod fokak'

² ld¾hh } n,h « n,fha ÈYdj Tiafia isÿ l< úia:dmkh  f,i" w¾: olajk nj i|yka

lrkak'

² ld¾hfha tall Nm nj fmkajd oS tys  SI tallh J nj i|yka lrkak'

² n,h wdk;j fhÿ úg n,fha F cosα  ixrplh Tiafia úia:dmkhla isÿ jk w;r  F sinα

ixrplh Tiafia úia:dmkhla isÿ fkdjk nj;a wdo¾Yk u.ska fmkajd fokak'

ld¾hh }  F cosα × d u.ska m%ldY l< yels nj fmkajkak'

² ld¾hh wdY%s; ir, ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'

² Yla;su;a mqoa.,hl=g jeä ld¾hh m%udKhla l< yels nj idlÉPd u.ska u;= lr Yla;sh

hkq ld¾hh lsÍfï yelshdj f,i y÷kajd fokak'

² hdka;%sl Yla;sfha m%Odk m%fNao fol f,i"

² pd,l Yla;sh

² úNj Yla;sh y÷kaajd fokak'
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;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

² p,kh jk fyda N%uKh jk jia;=jl wvx.= Yla;sh pd,l Yla;sh f,i y÷kajkak'

Wod( ² p,kh jk mkaÿjl wvx.= Yla;sh

² N%uKh jk cj frdaohl wvx.= Yla;sh

² jia;=jl msysàu wkqj .nvd ù we;s Yla;sh úNj Yla;sh f,i y÷kajd fokak'

Wod(́ ² fmdf<dj ïÜgfï isg tla;rd Wilg Tijd r|jd ;nd we;s ialkaOhl .nvd

ù we;s Yla;sh'

² tla;rd m%udKhlg weo we;s legfmda,hl rn¾ máfha .nvd ù we;s Yla;sh'

² pd,l Yla;sfha wdldr f,i

² W;a;drK pd,l Yla;sh

² N%uK pd,l Yla;sh y÷kajd fokak'

² f¾Çh p,s;fha fhfok jia;=jl wvx.= Yla;sh W;a;drK pd,l Yla;sh f,i y÷kajd

fokak'

² N%uK p,s;fha fhfok jia;=jl wvx.= Yla;sh N%uK pd,l Yla;sh f,i y÷kajd fokak'

² W;a;drK pd,l Yla;sh flfrys n,mdk idOl idlÉPd u.ska u;=lr .kak'

Wod( ² h.=,shla wvq m%fõ.hlska úis lsÍfï §;a tys jeä pd,l Yla;shla wvx.= jk nj'

² l=vd ialkaOhlska hq;a fjä WKavhla wêl m%fõ.fhka p,kh ùfï § je,s

fldÜghl jeä ÿrlg we;=¿ jk nj'

² W;a;drK pd,l Yla;sh p,kh jk jia;=fõ ialkaOh ̂ m& u;;a tys m%fõ.h ̂ v& u;;a r|d

mj;sk nj u;= lr olajkak'

² W;a;drK pd,l Yla;sh "

     u.ska fok nj m%ldY lrkak'

² N%uK pd,l Yla;sh flfrys n,mdk idOl idlÉPd u.ska u;= lr .kak'

Wod( ² l=vd nUrhla jeä fõ.hlska N%uKh l< úg jeä fõ,djla N%uKh jk nj'

² fi,a,ï fudag¾ r:hl cj frdaoh nr jeä kï fyda wrh jeä kï jeä fõ,djla

N%uKh jk nj'

² N%uK pd,l Yla;sh N%uKh jk jia;=fõ wjiaÓ;s >Q¾Kh ^I& ^N%uKh ùug olajk

wlue;a; ms<sn| ñkqu& yd tys fldaKsl m%fõ.h ̂ ω& flfrys n,mdk nj u;= lr olajkak'

² N%uK pd,l Yla;sh "

      u.ska ,nd fok nj m%ldY lrkak'

² úNj Yla;sfha wdldr f,i

² .=re;ajdl¾IK úNj Yla;sh

² m%;Hia: úNj Yla;sh y÷kajd fokak'

² .=re;ajc fCIa;%h ;=< jia;=jl msysá uÜgu wkqj tys .nvd ù we;s Yla;sh .=re;ajdl¾IK

úNj Yla;sh f,i y÷kajkak'

² .=rejdl¾IK úNj Yla;sh flfrys n,mdk idOl idlÉPd yd ir, wdo¾Yk u.ska u;= lr

.kak'

Wod( fmdf<dj uÜgfï we;s m ialkaOhla tla;rd h Wilg Tijd ;eîfï oS flfrk

ld¾hh ms<sn|j idlÉPd lsÍu'

th fifuka by<g tiùu i|yd fhÈh hq;= n,h l=ula o@

n,h u.ska lrk ld¾hh fldmuK o@

tu ld¾hhg isÿ jkafka l=ula o@



3

;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

² .=re;ajdl¾IK úNj Yla;sh "

 u.ska fok nj m%ldY lrkak'

² weÿKq m%;Hia: fhd;l .nvd ù we;s Yla;sh m%;Hia: úNj Yla;sh f,i y÷kajkak'

² m%;Hia: úNj Yla;sh flfrys n,mdk idOl idlÉPd yd ir, wdo¾Yk u.ska u;= lr
.kak'

Wod( oDV fkdjk rn¾ máhlska ks¾udKh l< legfmda,hla Ndú; lr l=vd .,a
leghl m%lafIamKh wdo¾Ykh lrkak' ta ms<sn| j idlÉPdjla f.dvk.kak'

rn¾ máhg jeä n,hla fhÿ úg .,a leghg ,efnk m%fõ.h jeä o@ wvq o@
rn¾ máfha weÿKq m%udKh ^ú;;sh& jeä jQ úg .,a leghg ,efnk m%fõ.h
wvq o@ jeä o@
^tlu p,s;h ,nd .ekSu i|yd >klñka fjkia rn¾ máj,g fhosh hq;=
n,hka fjkia o@&

² m%;Hia: úNj Yla;sh  " fhdokq ,enq n,h ̂ F&" m%;Hia: rn¾ máfha ú;;sh ̂ e& w;r

iïnkaOh

nj m%ldY lrkak'

kuq;a F=Ke ̂yqla kshuh- K hkq ksh;hls& neúka

 f,i o m%ldY l< yels nj fmkajd fokak'

² jeh jQ Yla;sh } lrk ,o ld¾hh m%udKh  } .nvd jQ fyda wvx.= jQ Yla;sh nj fmkajd
fokak'

² Yla;sfha SI tall J nj m%ldY lrkak'

² ld¾h lsÍfï YS>%;dj laIu;dj f,i w¾: olajkak'

laIu;dj ^cjh&} ld¾hh
ld,h

² laIu;dfõ SI tallh fjdÜ ^W & nj m%ldY lrkak'

² wê laIu;d uekSug lsf,da fjdgh ^k W& fu.d fjdgh ^M W& kï tallhka Ndú; lrk
nj fmkajd fokak'

² úÿ,s Yla;s mßfNdackh uekSug kWh ^lsf,da fjdÜ meh& kï tallhla Ndú; lrk nj
fmkajd fokak'

² 1 kW l cjhla mehla ;=< mßfNdackfha § jehjk Yla;sh" 1kWh nj y÷kajkak'

² ld¾hh Yla;sh iy laIu;dj m%udKkh lsÍu i|yd ir, ixLHd;aul .eg¨ úi£ug isiqka
fhduq lrkak'

² hdka;%sl Yla;sh fjk;a Yla;s wdldrj,g mßj¾;kh fkdjkafka kï pd,l Yla;sfha iy
úNj Yla;sfha tl;=j ksh;hla jk nj idlÉPd u.ska ;yjqre lrkak'

² by; m%ldYkh hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh nj fmkajkak'

² hka;%hla l%shd;aul lsÍug thg iemhsh hq;= cjh m%odk cjh f,i;a" hka;%fhka msg;g
,nd.; yels cjh m%;sodk cjh f,i;a y÷kajkak'
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² hka;%hla ls%hd;aul lsÍfï § >¾IKh jeks úúO fya;=ka ksid fndfyda úg ;dmh jYfhka
Yla;sh ydks fõ' l=vd fudagrhla ál fõ,djla l%shd;aul lr th l%shd úrys; lr iam¾Y
lsÍug ie,eiaúfuka  fï nj ;yjqre fõ'

² tu ksid m%;sodk cjh fndfyda úg m%odk cjhg jvd wvq nj fmkajkak'

² hka;%hl M,odhs;dj ld¾hlaIu;dj u.ska ueksh yelsh' m%;sodk cjfha;a" m%odk cjfha;a
wkqmd;fha m%;sY;h ld¾hlaIu;dj f,i y÷kajkak'

ld¾hlaIu;dj } m%;sodk cjh  « 100]
   m%odk cjh

² ld¾hlaIu;dj .Kkh lsÍu i|yd ir, ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'

² ksjfia mßyrKh lrk úoHq;a WmlrK yd tajdfha laIu;d ms<sn| jd¾;djla /f.k tk
f,i isiqkag mjrkak'

² tu WmlrK mßyrKh lrk ld, iSudjka wkqj Èklg jeh úh yels úÿ,s tall .Kk
^lsf,da fjdÜ .Kk& .Kkh lsÍug isiqkag u. fmkajkak'

² wjYH;djg WÑ; wkaofï laIu;d iys; úÿ,s WmlrK f;dard .ekSfï wjYH;dj u;=lr
olajkak'

uQ,sl joka$ixl,am (Key words)(

² ld¾hh - W ork

² Yla;sh - Energy

² lAIu;dj ^cjh& - Power

² ld¾hlaIu;dj - Efficiency

² pd,l Yla;sh - Kinetic energy

² úNj Yla;sh - Potential energy

² ialkaOh - Mass

² m%odk cjh - Power input

² m%fõ.h - Velocity

² wjiaÓ;s >Q¾Kh - Moment of inertia

² fldaKsl m%fõ.h  - Angular velocity

² ú;;sh - Extension

.=Kd;aul fhojqï (

² n/;s ,S l=Üáhla ̂ 4cm x 6cm x 10cm &

² oDV oKavhla ^úIa' 1cm "  È. 20cm&

² fi,a,ï fudag¾ r:hl cj frdaohla

² È. rn¾ mqvqjla ^5cm la m<,&

² Y yevfha flá o`vq lene,a,la

² nlÜ lïì ^0'5m  la&
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² h.=,shla ^lksIaG&

² fi,a,ï ;=jlal= úÈkhla

² ÿkakla t;Sfuka N%uKh l< yels nUrhla

² l=vd fudagrhla ^12¹&

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² n,fhka flfrk ld¾h m%udKh w¾: oelaùu

² ld¾h lsÍfï yelshdj Yla;sh f,i m%ldY lsÍu

² hdka;%sl Yla;sfha m%fNao úia;r lsÍu

² W;a;drK pd,l Yla;sh" N%uK pd,l Yla;sh" .=re;ajdl¾IK úNj Yla;sh iy m%;Hia:

úNj Yla;sh i|yd jk m%ldYk Ndú;fhka ir, .eg¨ úi|Su

² Yla;s mßKduk weiqrska ir, .eg¨ úi|Su
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ksmqK;dj 17 ( ksYap, iy p,kh jk ;r, ms<sn| ±kqu tÈfkod Ôú; wjYH;dksYap, iy p,kh jk ;r, ms<sn| ±kqu tÈfkod Ôú; wjYH;dksYap, iy p,kh jk ;r, ms<sn| ±kqu tÈfkod Ôú; wjYH;dksYap, iy p,kh jk ;r, ms<sn| ±kqu tÈfkod Ôú; wjYH;dksYap, iy p,kh jk ;r, ms<sn| ±kqu tÈfkod Ôú; wjYH;d

iy ;dlaIKsl lghq;= i|yd fhdod .kshs'iy ;dlaIKsl lghq;= i|yd fhdod .kshs'iy ;dlaIKsl lghq;= i|yd fhdod .kshs'iy ;dlaIKsl lghq;= i|yd fhdod .kshs'iy ;dlaIKsl lghq;= i|yd fhdod .kshs'

ksmqK;d uÜgu 17'1 # ksYap,j mj;sk øj ms<sn| wkafõIKh lsÍu i|yd wod< uQ,O¾u iy kshu
fhdod .kshs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² >k;ajh iy idfmalaI >k;ajh hk mo meyeÈ,s lr Ndú; lrhs'

² øjiaÓ;s mSvkh i|yd m%ldYkh Ndú; lrhs'

² ;r, ;=< § jia;=jla u; Wvql=re f;rmqu iy bms,Su meyeÈ,s lrhs'

² mSvk iïfm%aIKh meyeÈ,s lsÍu iy Ndú; lsÍu isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² >k;ajh iy idfmalaI >k;ajh

² tlu m%udKh iy yevh we;ss úúO øjH j,ska ;ekq jia;= lsysmhla f.k ialkaOj,

fjki fmkajd msúiqula ,nd .kak'

hï øjHhl tall mßudjla i;= ialkaOh >k;ajh f,i y÷kajd §  iïnkaO;dj

bÈßm;a lrkak' >k;ajfha tallh  nj fmkajd fokak'

² hï øjHhl >k;ajh c,fha >k;ajh fuka lS .=Khla o hkak tys idfmalaI >k;ajh

f,i y÷kajd fokak'

hï øjHhl >k;ajh d kï iy c,fha >k;ajh d
w
 kï"

idfmalaI >k;ajh }  øjHfha >k;ajh

c,fha >k;ajh

      } 

th wkqmd;hla neúka tall fkdue;s nj fmkajd fokak'

idfmalaI >k;ajh ÿka úg th c,fha >k;ajfhka .=Klr >k;ajh ,nd.; yels nj

fmkajd fokak'

² mSvkh -

² tall yrialvlg wNs,ïnj l%shdlrk n,h mSvkh f,i y÷kajd fokak'

mSvkh }   n,h     weiqßka mSvkfha tallh Nm-2 hkak ,nd .kak'

lafIa;%M,h

th Pa f,i Ndú; lrk nj fmkajd   1Hg cm, atm, millibar " jeks m%dfhda.slj Ndú;

lrk tall o y÷kajd fokak'

² øjhla ;=<jQ ,CIhl mSvkh flfrys n,mdk idOl fidhd ne,Su i|yd ir,

l%shdldrlï isÿ lrkak'

Wod# .eUqr wkqj mSvkh mÍCId lsÍug fmd,s;ska nghl c,h mqrjd úúO Wij,ska

isÿre lrkak'
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mSvkh flfrys r|d mj;sk idOl f,i h, ρ yd g y÷kajd § P=hρg iólrKh bÈßm;a

lrkak'

² jdhqf.da,Sh mSvkh uekSug riÈh nefrda ógrh ^riÈh jdhq mSvk udkh& Ndú; lrk

nj fmkajd fokak' jdhqf.da, tll msvkh riÈh nefrda ógrhl 76 cm u.ska fmkajk

neúka th Ndú; lr jdhqf.da,Sh mSvkh meial,a j,ska .Kkh lrjkak'

² rEmfha ±lafjk mßÈ újD; nÿkl we;s >k;ajh ρ jQ øjhl mDIaGfha isg h .eUqrl

mSvkh P = P
o
 + hρg nj fmkajkak' ^P

o
 - jdhqf.da,Sh mSvkh&

² by; iólrKh Ndú;fhka ir, .eg¨ úi£ug wjia:dj ,nd fokak'

² meial,a uQ,O¾uh

² wiïmSvH ;r,hla hkak y÷kajd § meial,af.a mSvk iïfm%aIK uQ,O¾uh bÈßm;a

lrkak'

zz ixjD; Ndckhl we;s wiïmSvH ;r,hl hï ,CIHhl § we;slrkq ,nk mSvkh

;r,h mqrd;a ;r,h wvx.= n÷fka ì;a;s u;;a iudldrj me;sf¾ZZ hkak' meial,a uQ,

O¾uhhs'

² c,h msr jQ yrialv fjkia isßkac folla nghlska iïnkaO lsÍfuka fyda meial,a

uQ,O¾uh wdo¾Yk WmlrKh u.ska mSvk iïfm%aIKh wdo¾Ykh lrkak'

² mSvk iïfm%aIKh fya;=fjka tla ia:dkhl § fhfok l=vd n,hla u.ska fjk;a

ia:dkhl § úYd, n,hla ,nd.; yels nj fmkajd fokak'

² fjkia yrialv iys; ia:dk foll fhfok n, w;r iïnkaO;dj u.ska

bÈßm;a lrkak'

c,h
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² meial,a mSvk iïfm%aIK uQ, O¾uh Ndú;hg .efkk wjia:d my; oelafjk WodyrK

u.ska meyeÈ,s lrkak'

² neflda hka;% jeks nr jdyk

² ødj ;sßx. moaO;s

² ødj celal=j

² oka; idhkhl § frda.shdf.a wdikh yeisrùu

² Wvql=re f;rmqu

² .,a leghla fyda ùÿre uQähla kQ,lska .eg.id th ksõgka ÿkq ;rdÈhl t,ajd m<uq

mdGdxlh ,ndf.k l%ufhka c,h ;=<g my;a lrkak' mdGdxlh l%ufhka wvq ùug

fya;=j Wvql=re f;rmqu nj fmkajd fokak'

rEmfha ±lafjk wjia:d folg

wkqj mdGdxl w
1
 yd w

2
 jk úg

Wvql=re f;rmqu u = w
1
-w

2

nj fmkajd fokak'

² úia:dmk n÷k fyda is,skavr mksÜgq WmlrKh wdOdrfhka" Wvql=re f;rmqu úia:dms;

;r, mßudfõ nrg iudk jk nj fmkajkak'

úia:dms; ;r, mßudj } V

úia:dms; ;r, mßudfõ nr } Vρg

u = Vρg

∴     w
1
 - w

2
= Vρg

² wdlsñãia uQ,O¾uh

zz wiïmSvH iucd;Sh ksi, ;r,hl hï jia;=jla w¾O jYfhka fyda mQ¾K jYfhka .s,S

mj;sk úg ta u; ;r,h u.ska we;s lrkakd jQ Wvql=re f;rmqu úia:dms; ;r, mßudfõ

nrg iudk fõZZ hkak wdlsñäia uQ,O¾uh nj;a by; mÍCIKfhka th i;Hdmkh jk

nj;a fmkajd fokak'

w
1

w
2

ω
1

ω
2

v

c,h
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² bms¨ï uQ,O¾uh

² hï jia;=jla ;r,hla ;=< bms,Sug kï n, iu;=,s;;djla ;sìh hq;= nj fmkajd fokak'

    ^1& ^2&

iu;=,s; ;dj i|yd mg = u

^1& rEmfha mßÈ iïmQ¾Kfhka .s,S mj;sk úg

mg = vρg

vd = vρ

  d = ρ

^2& rEmfha mßÈ w¾O jYfhka .s,S mj;sk úg

mg =  v1 ρg

vd = v1ρ

v > v1 ksid

d < ρ

d hkq jia;=fõ uOHkH >k;ajh nj fmkajd fokak' l=yr iys;j ;kd mßudj

jeälr .ekSfuka uOHkH >k;ajh wvql< yels nj fmkajd fokak' tys Ndú;hka f,i

c, hd;%d" lsñÿï l=á" wdosh ms<sn| j meyeÈ,s lrkak'

² øjj, >k;aj iei£ug my; i|yka WmlrKj, Ndú;h úia;r lrkak' ̂ isriaj bms,Sug

fhdod we;s Wml%u o iu.ska&

² øj udkh

² CISr udkh

² fufg%d,ela WmlrKh

uQ,sl joka$ixl,am (Key Words)(

² >k;ajh - Density

² idfmalaI >k;ajh - Relative density

² mSvkh - Pressure

² mSvk iïfm%aIKh - Transmission of Pressure

² Wvql=re f;rmqu - Upthrust

² bms̈ u - Floatation

.=Kd;aul fhojqï (

² ÿkq ;rdos

² îlr

² ùÿre uQä fyda .,a len,s'

² tlu m%udKfha úúO >k jia;= ^c,fha .s,aúh yels&

² úúO m%udKfha tlu øjHfha >k jia;=

² úúO m%udKfha isßkac

ρ ρ
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² fia,hska ng

² meial,a uQ,O¾u wdo¾Yk WmlrKh

² is,skavr mksÜgq WmlrKh$ úia:dmk n÷k

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² ialkaO yd mßudj ÿka úg >k;ajh fiùu'

² idfmalaI >k;ajh ÿka úg >k;ajh m%ldY lsÍu

² ;r,hl .eUqr wkqj mSvkh jeäjk nj m%ldY lsÍu'

² c,dY wdY%s; m%dfhda.sl fh§ï i|yd mSvkh .Kkh lsÍu'

² mSvk iïfm%aIKh jev f,dalhg fhdod .efkk ;eka ms<sn| f;dr;=re /ia lsÍu'

² mSvk iïfm%aIKh wdY%s; .eg¨ úi|Su'

² bms,Sfï wjYH;dj bÈßm;a lsÍu'

² bms¨u wdY%s; .eg¨ úi|Su'

² f,day ñY%Khl ixhq;sh y÷kd .ekSug by; ±kqu fhdod .ekSu'

² lsñÿï l=áhl l%shdj úia;r lsÍu'
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ksmqK;d uÜgu 17'2 # ;r, m%jdy wkafõIKh i|yd wod< uQ,O¾uh iy kshu fhdod .kshs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² ;r, m%jdyhl m%fõ.h iy yrialv j¾.M,h fhdod .ksñka m%jdy

YS>%;dj fidhd .kshs'

² m%dfhda.sl wjia:d meyeÈ,s lsÍu i|yd nzkq,S uQ,O¾uh fhdod .kshs'

mdvï ie,iqu i|yd Wmfoia (

² ióm WodyrK weiqßka wdl=, m%jdy iy wkdl+, m%jdy úia;r lr fokak'

² fifuka isÿjk m%jdy wkdl+, m%jdy jk wdldrh fmkajd wkdl+, m%jdyh" wkdl+,

f¾Ldj iy m%jdy ngh y÷kajd fokak'

² wkdl+, m%jdyhla ika;;sl jk úg m%jdy nghl ´kEu yrialvla yryd ,ïnlj tall

ld,hl § .uka .kakd ;r, mßudj iudk jk nj fmkajd fokak'

my; rEmfha ±lafjk m%jdy ngh i,ld A
1
V

1
=A

2
V

2 
,nd .kak'

A
1
V

1
=A

2
V

2 
iólrKh ^idka;;H;d iólrKh& Ndú;hg wod< .eg¨ bÈßm;a lrkak'

² m%jdy f¾Ld ióm ùfuka m%jdy ngh mgq jk úg m%jdy m%fõ.h jeä ùu m%dfhda.sl wjia:d

weiqßka fmkajd fokak'

Wod# ² c, k<hl fl<jr isyskalr c,h fõ.j;a lsÍu

² nzkq,S uQ,O¾uh

² ZZ ÿiai%dù n, fkdie,lsh yels ;rï jQ wiïmSvH ;r,hl wkjr; ;;a;ajfha mj;sk

wkdl+, m%jdyhl tlu wkdl+, f¾Ldj u; ´kEu ,laIhl mSvkfha;a ^ρ&" tall

mßudjlúNj Yla;sfha;a tall mßudjl pd,l Yla;sfha;a tl;=j ksh;hla fõZZ hkak

nzkq,S uQ,O¾uh f,i bÈßm;a lrkak'

² tall mßudjl ialkaOh  nj fmkajd §"

tall mßudjl úNj Yla;sh = ρgh  o

tall mßudjl pd,l Yla;sh = o bÈßm;a lrkak' tu.ska

 } ksh;hla hk iólrKh bÈßm;a lrkak'

² tlu wkdl+, f¾Ldfõ úNj iudk ´kEu ,CIH folla i|yd 

nj fmkajd §" tu iólrKh Ndú;fhka úi£ug .eg¨ bÈßm;a lrkak'



12

;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

² nzkQ,S uQ,O¾ufha m%dfhda.sl fh§ï úia;r lrkak'

Wod# ² úisß fmdïmfha l%shdj

² .=jka hdkd .=jka.; lsÍu iy .=jfka mshdir lsÍu'

² nzkq,S WmlrKh f.k ;gqj, yevh wkqj Wvql=re n,h we;sjk wdldrh

wdo¾Ykh lrkak'

² nzkq,S uQ,O¾uhg wkqj úia;r l< yels my; i|yka l%shdldrlïj, isiqka ksr; lrjkak'

1' lvodis má folla uqLh bÈßfha iudka;rj hï mr;rhla isák fia isriaj ;nd tla

tla máfha fl<jr w,a,df.k má fol w;ßka jd;h msôk úg lvodis má ksoyia

fl<jr iómjkq fmfka'

2' fïih u; fmr,d ;enQ ùÿre fnda;,hl lg ;=< /| jQ ùÿre fnda,hla láka msU

fnda;,h ;=<g ±óug ork W;aidyh wid¾:l jkq fmfka'

3' c, lrduhlg iïnkaO l< ùÿre nghla u.ska by<g hk isyska c, myrlg msx fmdx

fnda,hla w,a,d th iu;=,s;j mj;sk wdldrh ksÍlaIKh lrkak'

² nzkq,S uQ,O¾uh u.ska meyeÈ,s l< yels iajdNdúl isÿùï my; i|yka WodyrK we;=<;aj

úia;r lrkak'

² wvjka lr we;s fodrla iq<`. yuk wjia:djl úYd, fõ.hlska jeiS hdu

² iq<s iq<`.la we;s úg jid we;s ksjil jy,h .e,ù hdu

² Èh iq<s we;s ùu

² fõ.fhka .uka lrk ÿïßhla ksid ÿïßh fõÈldjl isák u.shl= fj; ÿïßh foig
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jQ wix;=,s; n,hla yg .ekSu'

² .=jka hdkd" úisß fmdïm wdY%s; ir, .eg¨ úi£ug fokak'

uQ,sl joka$ixl,am (Key Words)(

² ÿiai%dù fkdjk ;r,h - Nonviscous fluid

² wkdl+, f¾Ldj - Streamline

² wkdl+, m%jdy - Streamline flow

² m%jdy ngh - Flow tube

² wiïmSvH ;r, - Incompressible fluid

² tall mßudjl úNj Yla;sh - Potential energy per unit volume

² tall mßudjl pd,l Yla;sh - Kinetic energy per unit volume

² idka;;H;d iólrKh - Equation of continuity

.=Kd;aul fhojqï (

² nzkq,S WmlrKh

² jdhq iïmSvlh ̂air  compressor&

² ùÿre fnda;,hla

² ùÿre fnda,

² lvodis má

² c, lrduhla

² msx fmdx fnda,hla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² idka;;H;d iólrKh Ndú;fhka .eg¨ úi|Su

² m%jdy m%fõ.h jeälr .ekSug wod< m%dfhda.sl fh§ï bÈßm;a lsrSu'

² nzkq,S uQ,O¾uh m%dfhda.slj fhdod.; yels wjia:d ms<sn| fidhd ne,Su'

² nzkq,S uQ,O¾uh Ndú;fhka ir, .eg¨ úi|Su'

² nzkQ,s uQ,O¾uhg wkqj l%shd;aul jk mdßißl isÿùï yd ks¾udK ms<sn| lreKq fidhd

úia;r lsÍu
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ksmqK;dj 18 # iajNdj ksIamdok yd tajdfha ksiaidrK úê úu¾Ykh lrhs'iajNdj ksIamdok yd tajdfha ksiaidrK úê úu¾Ykh lrhs'iajNdj ksIamdok yd tajdfha ksiaidrK úê úu¾Ykh lrhs'iajNdj ksIamdok yd tajdfha ksiaidrK úê úu¾Ykh lrhs'iajNdj ksIamdok yd tajdfha ksiaidrK úê úu¾Ykh lrhs'

ksmqK;d uÜgu 18'1 # úúO j¾.fha iajNdj ksIamdok" tajdfha m%Nj yd Ndú; fidhd n,hs'

ld,Éfþo ixLHdj # 14

bf.kqï M, # ² iajNdj ksIamdok hkq fudkjdoehs úia;r lrhs'

² m%d:ñl mßjD;a;c øjH yd oaú;Shsl mßjD;a;c øjH f,i iajNdj ksIamdok

j¾. lrhs'

² m%d:ñl yd oaú;Shsl mßjD;a;c øjH i|yd WodyrK imhhs'

² m%d:ñl yd oaú;Shsl mßjD;a;c øjHj, m%fhdack úia;r lrhs'

² iajNdj ksIamdokj, m%Nj lsysmhla kï lrhs'

² fidndoyfï wm Q¾j ks¾udKhla f,i i ajNdj ksI amdok

w.hhs'

mdvï ie,iqu i|yd Wmfoia(

² iajNdj ksIamdok ms<sn| j isiqkaf.ka úuiSula lrkak'

² Ydlj, wdrïNl øjH f,i c,h" ldnkavfhdlaihsâ" khsg%cka" fmdiamria yd ysre t<sh

wdÈh Wmfhda.S lr .ksñka úúO ixfhda. .Kkdjla ksIamdok lrk nj;a tajd iajNdj

ksIamdok f,i ye¢kaúh yels nj;a úia;r lrkak'

² Ydl" È,Sr" nelaàßhd" ,hslk yd lDóka we;=¿ i;=kaf.a ffi, ;=< úúOdldr ldnksl

ixfhda. ksmojk nj idlÉPd lrkak'

² Ôùka úiska ksmojk ridhksl ixfhda.hla fyda ́ kE u ix>glhla jqj o iajNdj ksIamdokhla

f,i ie,lsh yels nj myokak'

² iajNdj ksIamdok m%d:ñl mßjD;a;c iy oaú;Shsl mßjD;a;c f,i j¾.SlrKh lrk nj

meyeÈ,s lrkak'

² m%d:ñl mßjD;a;c hkq ffi, ;=< ksmofjk ldnksl øjHhla jk w;r Ôúhl=f.a meje;aug"

j¾Okhg" úlikhg yd m%ckkhg Rcqj u iïnkaO jk nj myokak'  fïjd Ôúhl= ;=<

isÿjk l%shdj,s mj;ajd .ekSug WmldÍ jk ix>gl nj úia;r lrkak'

² m%d:ñl mßjD;a;cj,g WodyrK f,i iqlafrdaia jeks ldfndayhsâfrÜ" fm%daàk" ,smsv"

weisála wï,h" ,elaála wï,h" t;fkda,a wdÈh olajkak'

² m%d:ñl mßjD;a;cj, m%fhdack my; lreKq weiqßka úia;r lrkak'

Wod' 1'  iqlafrdaia -  ^idudkH iSks&  f,dj jvd;a u iq,N j Ndú;hg .kakd ldnksl

   øjHj,ska tlls'

2'  t;fkda,a -  ffcj bkaOkhla f,i Ndú; fõ'  Lksc f;,aj, ñf,ys j;auka

   m%jK;d i,lk úg fuh w;sYhska jeo.;a fõ'

  uoHidr mdkj,g tl;= lrkq ,efí'

² t;fkda,a ksmoùfï ffcj ridhksl iy ridhksl ixiaf,aIK idlÉPd lrkak'

² t;fkda,aj, ffcj ridhksl ixYaf,aIKfha § .aÆfldaia" iqlafrdaia jeks iSks j¾. u;

hSiaÜ ^Wod( Sacharomyces cerevisiae& W!k Tlaiscka iemhqula yuqfõ frdamKh ùug

i,iajk nj úia;r lrkak'

C
6
H

12
O

6
(aq)    2CH

3
CH

2
OH(aq) + 2CO

2
(g)

.aÆfldaia           t;fkda,a

C
12

H
22

O
11

(aq) + H
2
O(l)   4CH

3
CH

2
OH(aq) + 4CO

2
(g)

iqlafrdaia      t;fkda,a
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by< M,odj yd wvq ksIamdok msßjeh hk lreKq weiqßka t;fkda,a ksmoùfï ffcj

ridhksl ixYaf,aIKfha jeo.;alu wjOdrKh lrkak'

² t;fkda,aj, ridhksl ixYaf,aIK l%u f,i my; WodyrK olajkak'

(1) C
2
H

4
(g) 

  
 +   H

2
O(g)      CH

3
CH

2
OH(l)

 t;Ska      yqud,h              t;fkda,a

fuu m%;sl%shdj 3000C yd wêl mSvkhla hgf;a jeämqr yqud,h iu. fmdiamria

W;afm%arl yuqfõ isÿ lrk nj i|yka lrkak'

^2& C
2
H

4
(g) 

  
 +   H

2
SO

4
(l)      CH

3
CH

2
SO

4
H(l)

CH
3
CH

2
SO

4
H(l) 

 
 +   H

2
O(l)      CH

3
CH

2
OH(l)

 
+ H

2
SO

4
(l)

              t;fkda,a

² oaú;Shsl mßjD;a;c" m%d:ñl mßjD;a;chl úlrKfhka W;amdokh jk ldnksl ixfhda.

nj;a" fïjd Rcqj u j¾Okhg" úlikhg fyda m%ckkhg wod< ld¾h bgq fkdlrk nj;a"

tajd ksmojkqfha j¾Okfha mßK; wjêh wdikakfha § fyda wjidkfha § nj;a meyeÈ,s

lrkak'

² oaú;Shsl mßjD;a;c iqúfYaIS ̂unique& jQ ldnksl ixfhda. jk w;r tajd iSñ; jQ Ôù ixLHd

jQ ldKav ;=< muKla ksmofjk nj;a fï jk úg y÷kdf.k we;s oaú;Shsl mßjD;a;c

fndfyduhla hï Ôúfhl=g wdfõKsl jQ l¾;jHhla bgq lsÍu i|yd WmldÍ jk nj;a

meyeÈ,s lrkak'

² oaú;shSl mßjD;a;cj, my; i|yka jeo.;alï we;=<;a jkfia idlÉPdjla fufyhjkak'

² iuyr oaú;Shsl mßjD;a;c laIqøÔùkaf.ka" lDókaf.ka iy Ydl NlaIlhskaf.ka Ydlhg

ydkshla fkdjk fia wdrlaId ùu i|yd wdrlaIK hka;%Kh g ̂ defence mechanism&

iyNd.s fõ' mSfkda," fmd,smSfkda," laúfkdak yd *af,ajfkdhsv hk ixfhda. fïjdg

WodyrK fõ'

² g¾msfkdhsv yd i.kaO f;,a Ydl i|yd wdfõKsl .kaOhla ^aroma& ,nd fok

w;r laúfkdak yd uekka Ydl i|yd j¾Khla ,nd foa'

² fndfyda ixfhda. Ydlj,g wdfõKsl jQ rihla ,nd fok neúka ñksid úiska wdydr

ri.ekaùu i|yd o j¾K .ekaùu i|yd o fuu ixfhda. Ndú; lrkq ,nhs'

² Ydl jdIamYS,S yd jdIamYS,S fkdjk oaú;Shsl mßjD;a;c ksmojk nj i|yka lr ta i|yd

WodyrK my; j.=j weiqfrka idlÉPd lrkak'

ixfhda.h          n,mEï

1' Citronella lDñ úl¾Yl

2' Euginol nelaàßhd kdYl

3' Cardamom  ,sx.sl W;af;acl

4' Geranium m%;sodyl" úYdokdYl

5' Oregano m%;smQ;sl" úIîc kdYl

² fidndoyfï wmQ¾j ks¾udK jk oaú;Shsl mßjD;a;cj, by; .=K Wmfhda.S lr.ksñka tajd

T!IO" rildrl" i.kaO øjH" idhï iy j¾Kl" m<sfndaO kdYl" lDñkdYl"  j,akdYl

yd wdydr i|yd wdl,k øjH f,i Ndú; lrk nj úia;r lrkak'

² oaú;Shsl mßjD;a;cj, m%Nj iy m%fhdack i|yka lrkak'  ta i|yd my; j.=j WmldÍ lr

.kak'
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² úúO iajNdj ksIamdokj, iajNdjh" l%shdldÍ;ajh tlsfklg fjkia nj;a" b;d l=vd

Ôùka ;=< fuka u úYd, Ôùka ;=<;a fïjd ksmofjk nj;a" tajdfhka ñksidg ,efnk

uy`.= m%fhdack .ek;a i|yka lrñka fidnd oyfï wmQ¾j ks¾udKhla f,i iajNdj

ksIamdok w.h lrñka idlÉPdjla fufyhjkak'

² idhksl Ndú;fha fhdok T!IOj,ska 50] lg jvd wêl m%udKhla iajNdj ksIamdok"

tajdfha jHq;amkak fyda Bg iudk ixfhda. fõ'

² f,dal fi!LH ixúOdkfha ksudkj,g wkqj ixj¾Okh jk rgj, ckhdf.ka 80] la

u ;u m%d:ñl fi!LHdrlaIKfha § iydh m;kafka idïm%odhsl fjolfuks'  idïm%odhsl

T!IOj,ska 85] la muK u Ydlj,ska ksiaidrKh flf¾'  fuhska fmkS hkafka f,da

jeiaikaf.ka ì,shk 3'5-4'0 w;r m%udKhla T!Iëh m%Nj f,i Ydl flfrys úYajdih

;nk njhs'

² idïm%odhsl ffjoH l¾ufha § Ndú;hg .kakd Ydl i|yd ksoiqka idlÉPd lrkak'

Wod( fldaudßld ̂Aloevera& - ms,siaiqï ;=jd, iy p¾u frda.j,g m%;sldr lsÍfï §

Ndú; fõ'

  lrú, - reêrfha iSks uÜgu my; fy<Su i|yd fhdod .kq

Ydl m%Nj

laIqø Ôù m%Nj

iuqø m%Nj

m%fhdack

m%;sTlaisldrlhls'

reêr Odjkh ld¾hlaIu lrhs'
yDofha fi!LHh iqrlshs'
m%;sTlaisldrlhls'
W;af;acl T!IOhls'
ks¾fõokl iukl
nelaàßhd kdYl yd m%;sms<sldckk .=Kj,ska
hqla; fõ'
i.kaO ldrl yd rildrl f,i o ffjoH
úoHdfõ § fõokd kdYlhla yd ks¾úkaolhla
f,i o Ndú; fõ'  ^o;a lelal=ug&

rildrlhls'  laIqøÔù kdYl" È,Sr kdYl yd
m%;sms<sldckl .=K iys; h'

kdYlhls

fõokd kdYlhls'

m%;sÔjlhls'

fuu idhïj,ska ridhksl idhïj,ska fuka
mdßißl ÿIKhla isÿ fkdfõ'

w¾nqo kdYl .=Kfhka hqla; fõ'

m%Nj

f;a fld<

f;a fld<
fldfldajd weg
f;a fld<

b`.=re

lrdnq f;,a

l=re÷ fmd;=

fmdms Ydlfha
(Papaver somniferum)

lsß

wdvf;davd ̂ mdjÜgd&

fmksis,a,shqï È,Srh
Penicillium

weimð,ia È,Srh

uqyqÿ iafmdkaÊ
(Descodermia discoluta)

ixfhda.

*a,ejfkdhsv
(Flavanoids)

tmslegÑka
(Epicatechin)

lef*aka
(Caffeine)

ðkacfrda,a
(Gingerol)

bhqðfkda,a
(Eugenol)

iskue,aäyhsâ
(Cinnamaldehyde)

fuda*Ska$fldãka
(Morphine/codeine)

jeisiska iy
jeisisfkdaka

(Vasicine and

vasicinone)

fmksis,ska

weka;%elaúfkdak
fld< idhï

(Anthraquinones)

äiafldv¾fud,hsâ
(Descodermolide)
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  ^Momordica charantia& ,efí'

iqÿÆKq - m%;sÔjlhla f,i nyq, j Ndú; fõ'

uqrex.d - wdydrhla fiau T!IOhls'  fuys fmdaIl 92 la"

m%;sTlaisldrl 46 la yd m%;sYla;s moaO;sh fmdaIKh

lrk weuhsfkda wï, 18 la yd wjYH weuhsfkda wï,

9 la wvx.= fõ'

fldfydU - mKq frda." uef,aßhdj" rEueál WK yd p¾u

^Azadirachta indica& wdidokj, § m%;sldrhla f,i bkaÈhdkqfjda Ndú;

lr;s'

mefmd,a ^Carica papaya& - ;=jd, i|yd fnfy;ls'

ly ^Curcuma longa& - wdydrj,g ly meyehla ,ndfok l=¿nvqjls'

wdhq¾fõofha yd idïm%odhsl fjolfï § wdydr ÔrKh

iy wlaud l%shdldÍ;ajh jeä ÈhqKq lsÍu" idïm%odhsl

fõokd iukh yd wd¾;jh l%uj;a lsÍu i|yd

fndfyda ld,hl isg Ndú;hg .efka'

uQ,sl joka (Key Words)(

² iajNdj ksIamdok -  Natural Products

² m%d:ñl mßjD;a;c -  Primary metabolites

² oaú;Shsl mßjD;a;c -  Secondary metabolites

.=Kd;aul fhojqï

² iajNdj ksIamdok yd tajdfha m%fhdack i|yka j.=" fmd;a" i`.rd

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² iajNdj ksIamdok ye¢kaùu

² m%d:ñl iy oaú;shSl mßjD;a;c f,i iajNdj ksIamdok j¾. lsÍu iy tajdg WodyrK

iemhSu'

² m%d:ñl yd oaú;ShSl mßjD;a;cj, m%fhdack úia;r lsÍu

² iajNdj ksIamdokj, m%Nj kï lsÍu
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ksmqK;d uÜgu 18'2 # iajdNdúl m%Njhlska T!IO j¾. ksiaidrKh lr .ekSfï mshjr úu¾Ykh

lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² iajdNdúl m%Njhlska T!IOhla ksiaidrKh lr .ekSfï mshjr kï

lrhs'

² iajdNdúl m%Njhlska T!IOhla fjka lr .kakd wdldrh úia;r lrhs'

² fjka lr .;a o< ksiaidrlhlska ixY=oaO M, fjka lr .ekSfï l%uYs,am
úia;r lrhs'

² lD;%su j T!IO ixYaf,aIK lsÍfï wjYH;dj meyeÈ,s lrhs'

² fjka lr .ekSfï ir, l%uYs,am w;ayod n,hs'

mdvï ie,iqu i|yd Wmfoia(

² T!Iëh Ydl .ek idlÉPd lrñka f,v frda. i|yd m%;sldr f,i Ydl fldgia fhdod

.ekSug jvd T!IOh fjka lr Ndú; lsÍfï jeo.;alu wjfndaO lrjkak'

² iajdNdúl m%Njhlska T!IOhla fjka lr .ekSfï l%u f,i ødjl u.ska ksiaidrKh"

f;rmSu iy yqud, wdijkh olajkak'

² ødjl u.ska T!IO ksiaidrKh ms<sn|j my; i|yka lreKq Tiafia idlÉPdjla fufyhjkak'

² iajdNdúl m%Njh ^Ydl m;%" fmd;=" u,a wdÈh& l=vd len,sj,g lmd ilia lr .; hq;=

nj

² iajdNdúl m%Njj, wvx.= Ôj ridhksl ixfhda. úúO ødjlj, Èhfjk neúka iqÿiq

ødjlhla f;dard .ekSu

² O%eùh ødjl" uOHu O%eùh ødjl iy ks¾O%eùh ødjl f,i ødjl j¾. l< yels nj

² O%eùh ødjlj, O%eùh ixfhda. o" ks¾O%eùh ødjlj, ks¾O%eùh ixfhda. o Èh fõ'  ^like

dissolves like&

Wod( bhqðfkda,a" vhslaf,dfrd fuf;akaj, Èh fõ'  bhqðfkda,a iy vhslaf,dafrd

fuf;aka hk ixfhda. folu uOHu O%eùh ixfhda. fõ'  ^ødjlfha Èh lr

.ekSfï § iuyr úg m%;sjdy ̂reflux& l< hq;=hs'  iuyr úg Soxhlet WmlrKh

o Ndú; l< hq;= fõ'&

² fuu l%u Ndú;fhka ødjlh wju mßudjl Èh jQ idkaø ksiaidrlhla ,nd .; yels h'

² ksiaidrlfha wkjYH oE ;sìh yels h'  tuksid wjYH Ôj ridhksl ixfhda. muKla

fjka lr .ekSug iqÿiq ldnksl ødjlhlg ksiaidrKh lr fíreï mqkS,hla ̂Seperatory

Funnel& wdOdrfhka ldnksl ødjlh fjka lr .; hq;=h'

² fuys § ødjlh fldgia jYfhka ksiaidrlh iu. fid,jd fjka lr .kak'

Wod(  ødjlh 45 ml fhdohs kï th 15 ml ne.ska ;=ka j;djla fhdod fjka lr .kak'

² ødjlh f;dard .ekSfï § wvq ;dmdxlh we;s tlla f;dard .ekSu jeo.;a h'  ke;skï

ødjlh jdIam lr yeÍug wmyiq fõ'

² ksiaidrl fldgia ish,a, tl;= lr ødjlh jdIam lr yßkak'  ^fuys § c, ;dmlhla

Ndú; l< yels h'&  túg wixY=oaO M,h ^crude product& ,efí'

² f;rmSu u.ska T!IO ksiaidrKh my; i|yka mshjr Tiafia isÿjk nj isiqkag meyeÈ,s

lrkak'

² mer*Ska bá wdf,ams; ùÿre lod folla w;rg Ydl øjH fhdod f;rmSu isÿ lr mer*Ska

bá u;g Ôj ridhksl øjH ksiaidrKh lr .ekSu isÿ lrhs'

² bkamiq mer*ska bá Ôj ridhksl ixfhda.h Èhjk iqÿiq ødjlhl Èh lr .kshs'

² túg Ôj ridhk øjH ødjlhg meñfKa'
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² bkamiq mer*Ska báj,ska ødjlh fmrd fjka lr .ekSu isÿ lrhs'

² wk;=rej ødjlh jdIam lr wixY=oaO M,h fjka lr .kshs'

² yqud, wdijkh u.ska ksidrKh ms<sn| my; i|yka lreKq we;=<;a jk fia idlÉPdjla

fufyhjkak'

² yqud, wdijkh wdldr 2 ls'

1' c,h iu. Ydl øjH ñY% lr r;a lsÍu

2' Ydl øjH iu. yqud,h .eàug ie,eiaùu

² wdijkfhka ,efnk M,h ldnksl ødjlhla Ndú;fhka ksiaidrKh lr ødjlh jdIam

lr wixY=oaO M,h fjka lr .ekSu

² Ydl fldgiaj,ska fjka lr .;a o< ksiaidrlfhka ^wixY=oaO M,fhka& ixY=oaO M, fjka

lr msßisÿ lr .ekSu ms<sn| j my; i|yka lreKq Tiafia idlÉPdjla fufyhjkak'

² msßisÿ lsÍfï l%u lsysmhla we;'

1' mqkiaMálSlrKh ̂Recrytallization&

2' j¾Kf,aL Ys,amh ( fuh fndfyda ÿrg Ndú; jkqfha ixfhda. fjka lsÍug yd

ixY=oaO lsÍug fõ'

²  lvodis j¾Kf,aL Ys,amh

²  ;=kS ia;r j¾Kf,aL Ys,amh

²  ia:ïN j¾Kf,aL Ys,amh

² mqkimqkimqkimqkimqki aMaMaMaMaMálllll SlrKh ms<sn| my; i|yka lreKq idlÉPd lrkak'SlrKh ms<sn| my; i|yka lreKq idlÉPd lrkak'SlrKh ms<sn| my; i|yka lreKq idlÉPd lrkak'SlrKh ms<sn| my; i|yka lreKq idlÉPd lrkak'SlrKh ms<sn| my; i|yka lreKq idlÉPd lrkak'

² fuys § wixY=oaO M,h iqÿiq ødjlhl Èh lr kej; iaMálSlrKh lrhs'  ^wixY=oaO

ixfhda.h r;a l< úh Èhjk" isis,a l< úg kej; ixfhda.h iaMálSlrKh jk

ødjlhla f;dard .; hq;=hs'&

² ødjlh wju mßudjl ixfhda.h Èh lr .ekSu b;d jeo.;a h'

² ñY%Kh WKqiqï ødjlfha Èh lr /,s iys; fmryka lvodishlska ^fluted filter paper&

.=re;ajh hgf;a fmrd .kS'  fmrKh whsia iys; Ndckhl nyd iaMál idod .kshs'

^úúO ixfhda.j, iaMál ie§ug .; jk ld,h ñks;a;= 5-60 la olajd fjkia úh

yelshs'&

² ,efnk iaMál nqlak¾z mqkS,hla ^Bukner Funnel& u.ska fmrd iS;, lr .;a ødjl

mßudjlska fidaod ^10 ml& .kakd w;r tysu ñks;a;= myla muK ;nd úh<d .kshs'

²²²²² j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq idlÉPd lrkak'j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq idlÉPd lrkak'j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq idlÉPd lrkak'j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq idlÉPd lrkak'j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq idlÉPd lrkak'

²  wixY=oaO M,h ix>glj,g fjka lr .ekSug fuu l%uh fndfyda úg Ndú; fõ'

²  úúO wdldrfha j¾Kf,aL Ys,am mj;sk w;r ta iEu tll u .uka lrkq ,nk fyj;a

ip,k ^.;sl& ^Mobile phase& l,dmhla o" .uka fkdlrk fyj;a wp, ^iaÓ;sl&

l,dmhla  ̂Stationary phase& o ;sfí'  ip,k l,dmfha Èheù we;s úúO ixfhda. tu

l,dmh iu`. úúO fõ.j,ska wp, l,dmh u;ska .uka lrkq ,nk w;r ta wkqj

ixfhda. tlsfklska fjka fõ'

² lvodis j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq wjOdrKh jk mßÈ idlÉPdjla

f.dvk.kak'

² fï i|yd j¾Kf,aL Ys,am lvodishla wjYH nj

^Wod( fjdÉudka No.01&
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² ødjl l=àrh f,i îlrhla fyda cEï fnda;,hla Ndú; l< yelshs'  fuhg 1 cm muK

Wig ødjlh tl;= lr fmá% §is mshklska jid ;nkak'  túg l=àrh ødjl jdIamfhka

ix;Dma; fõ'

² j¾Kf,aL lvodisfha m%udKh 8 cm x 4 cm muK jk mßÈ ilid .kak'  tys my<

fl<jf¾ isg 1'5 cm muK Wiska mokï f¾Ldj ̂Base line& mekaif,ka we|.kak'    fuys

lgq igykla fjk;a iqÿ ^A
4
 paper& lvodishl we|.kak'  ^rEmh 1&

² j¾Kf,aL Ys,am lvodisfha mokï f¾Ldj u; idïm,fhka l=vd m%udK flaYsl k<hla

wdOdrfhka tl u; tl ;nkak'  md,l idïm,hla ̂control sample& fuf,i u ;nkak'

   rEmh 1 rEmh 2

² bkamiq ilid.;a j¾Kf¾L lvodish rEmh 2 mßÈ ødjlfha .Efjk fia ;eìh hq;=hs'

^tys § mokï f¾Ldj ødjKfha fkd.eáh hq;=hs'&

² ødjl fmruqK ^solvent front& lvodisfha by< fl<jf¾ isg my<g 1 cm muK olajd

by< ke.s úg lvodish bj;a lr mekaif,ka ødjl fmruqK ,l=Kq lr .kshs'  lvodish

úh<d úiqreï m%;sldrlhla ^spray reagent& Ndú; lr ksiaidrlfha wvx.= ridhksl

ixfhda. y÷kd .kshs'

² ;=kS ia;r j¾Kf,aL Ys,amfha § iaÓ;sl l,dmh is,sld jk nj;a ip, l,dmh fylafiaka

^ks¾O%eùh ødjlhla&" vhs laf,dafrd fuf;aka ^uOHu O%eùh ødjlhla&" fyda c,h ^O%eùh

ødjlhla& Ndú; l< yels nj;a mjikak'

² is,sld fc,a 5 g muK c,h iu`. ñY% lr m,amhla fia idod .kak'  th 8 x 3'5 cm ùÿre

lodjla u; ;=kS ia;rhla jk fia taldldr j úiqrejd yer Wÿkla ;=< úh<d .ekSfuka

;=kS ia;rhla idod.; yels nj úia;r lrkak'

² mokï f¾Ldj mekai,lska we| by; lvodis j¾Kf,aL l%uYs,amfha § fuka u idïm,

is,sld fc,a ia;rh u; ;nd ødjl l=àrhla ;=< nyd ;eìh hq;= nj myod fokak'

²       ²       ²

mokï f¾Ldj
^base line&

ødjl
l=àrh
^cEï
fnda;,h&

ødjlh$
ødjl
ñY%Kh

ødjl
fmruqK
.uka
lrk
iSudj

1cm

1.0 cm

²       ²       ²

idïm,h 1   idïm,h 2   md,l
                              idïm,h

1.5 cm
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² ødjl fmruqK lodfõ by< fl<jf¾ isg 1 cm muK olajd meñKs úg lodj bj;a lr

ridhksl ixfhda. y÷kd.; yels nj fmkajd fokak'

ia:ïN l=¨kq j¾K f,aL Ys,amh

² fuys § ìhqfrÜgqjla fhdodf.k l=¨kq idod.; yels nj mjikak'  ìhqfrÜgqj is,sld

fc,s fyda we¨ñkd mqrjd fjka lr .ekSfï ia;rh idod .; yels nj meyeÈ,s lrkak'

² fjka lsÍug we;s ridhk øjH >khla kï iqÿiq ødjl wju mßudjl Èh l< hq;= h'

bkamiq fuh by< fl<jßka ìxÿ jYfhka by< je,s;Ügqj u;g .,dhdug i,iajd ta

u;g ødjlh tl;= lrkak'  ødjl uÜgu je,s ia:rhg uola by<ska jk fia wLKav j

mj;ajd .; hq;= h'

² idïm,h iaÓ;sl l,dmh ;=<ska .uka lrk úg ix>glj,g fjka fõ'

² ix>glj,g fjka jQ idïm,h ìhqfrÜgqj my< fl<jrka  5 cm3 mßud f,i wxlkh

lrk ,o k<j,g tl;= lr.kak'  fuys § ñY%Kfha we;s ixfhda.j, O%eùh;dj wkqj

o ip,k l,dmfha Ndú; lrk ,o ødjlh wkqj o Ndú; l< wixY=oaO øjHh ix>glj,g

fjka fõ'

lD;%su T!IO ixYaf,aIKh lsÍfï wjYH;dj meyeÈ,s lsÍu

² fmr oekqu weiqßka Ydlj, ksmofjk oaú;Shsl mßjD;a;cj, T!Iëh .=K isysm;a lrkak'

² kuq;a iuyr Ydlj,ska ksiaidrKh lrk ,o il%Sh Ôj ridhksl ixfhda.j, ̂biologically

active compounds& T!Iëh .=Khg wu;r j w;=re n,mEï o we;s lrk neúka T!Iëh

jákdlu wvq neõ  mÍlaIK u.ska fidhd f.k we;s nj ksoiqka foñka meyeÈ,s lrkak'

² my; i|yka lreKq ie,ls,a,g .ksñka T!IO ixYaf,aIKh lsÍfï wjYH;dj fmkajd

fokak'

- fnfy;a øjHhl T!Iëh jákdlu wvq jQ úg § T!IOfhka úYd, m%udKhla Ndú; l<

hq;= neúka" tys § we;s jk w;=re n,mEï m%udKh o jeä fõ'  tneúka T!IOfha jHQyfha

ridhksl fjkialï fldg T!Iëh .=Kh jeä ÈhqKq jk wkaoug;a" w;=re M, wvq jk

wkaoug;a ilia lr .ekSug mÍlaIK úYd, jYfhka isÿ lrhs'

je,s ;Ügqj

is,sld fc,a fyda we¨ñkd

ia;rh ^iaÓl l,dmh&  +

ødjlh ̂ .;sl l,dmh&

je,s ;Ügqj

lmq mq¿ka

idïm,h

ix>glj,g fjka jQ idïm,h
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- iuyr wjia:dj, § Ydl ksiaidrlfhka ixY=oaO T!IOh fjka lr .ekSu b;d wmyiq úh

yels w;r thg .;jk ld,h yd uqo,a m%udKh o úYd, h'  tneúka wjia:dj, § T!IOh

lD;%su j ixYaf,aIKh lsÍu jvd myiq fõ'

- ;j o iajdNdúl m%Nj iSudiys; neúka o j;auka wjYH;djg wkqj T!IO úYd, jYfhka

ksmoúh hq;= neúka o tajd lD;%su j ixYaf,aIKh l< hq;= j we;'

- lD;%su j T!IO ixYaf,aIKh lrkq ,nk ffcù jYfhka l%shdldÍ ridhksl ixfhda.fha

^biologicaly active agent& uQ,sl l%shdldÍ;ajh iajdNdúl ksIamdokfha fia u ^Natural

product& iq/ls j mej;sh hq;= nj;a tys T!Iëh .=Kh ̂ efficasy& iy n,h ̂ potent& jeä

ú hq;= nj;a w;=re M, wvq fyda ke;s úh hq;= nj;a i|yka lrkak' ;j o T!IO

ixYaf,aIKh myiq yd jdisodhl úh hq;= nj o meyeÈ,s lrkak'

fmagkaÜ n,m;% ,nd .ekSufmagkaÜ n,m;% ,nd .ekSufmagkaÜ n,m;% ,nd .ekSufmagkaÜ n,m;% ,nd .ekSufmagkaÜ n,m;% ,nd .ekSu

² fmagkaÜ n,m;%hla ms<sn| fmr ±kqu úuiñka mdvug wdrïNhla ,nd .kak'

² fmagkaÜ n,m;%hla hkq kj ksmehqïlrejl=g ;u kj ksmehqu i|yd ;ks whs;sh ,nd

foñka rch úiska ksl=;a lrkq ,nk n,m;%hla nj meyeÈ,s lrkak'

² kj ksmehqula hkq ;dlaIK fCIa;%fhys ksYaÑ; .eg¨jla úi£ug WmldÍ jk kj

ksmehqïlrejl=f.a m%dfhda.sl ixl,amkdjla nj i|yka lrkak'

² fmagkaÜ n,m;% ,nd .ekSfï jeo.;alï f,i my; i|yka lreKq idlÉPd lrkak'

² kj ksmehqïlrejkaf.a ks¾udKYS,s;ajh ms<s.ekSu

² kj ksmehqfuka m%;s,dN ,eîfï whs;sh ;yjqre lsÍu

² ;j ;j;a kj ks¾udKj,g fm<öu

² kj ;dlaIKsl f;dr;=re m¾fhaIlhskag" wdfhdaclhkag yd jHdmdßl m%cdjg fy<sorõ

lsÍu'

² kj ksmehqulg fmagkaÜ n,m;%hla ,nd.; yelafla my; wjYH;d imqrd,kafka kï

muKla nj idlÉPd lrkak'

1' kjH;dj ^w¨;a ±kqula ùu&

2' ld¾ñl jYfhka fhdod.; yels ùu

3' kj ksmehqï mshjrla ;sîu

uQ,sl joka (Key Words)(

² ksiaidrKh  - Extraction

² mqk¾iaMálSlrKh  - Recrystalization

² j¾Kf,aL Ys,amh  - Chromatography

.=Kd;aul fhojqï (

² j¾Kf,aL lvodis

² is,sld fc,a

² ldnksl øjl

² T!IO ksiaidrKh l%u yd WmlrK we;=,;a rEm" ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² T!IO j¾. ksiaidrKh lrk úúO l%u idlÉPd lsÍu

² øjlj, O%eùh;dj ksiaidrKhg yd j¾Kf,aL Ys,amhg jeo.;a jk whqre meyeÈ,s lsÍu

² mqkiaMálSlrKfha mshjr kï lsÍu

² úúO j¾Kf,aL Ys,amh l%uh idlÉPd lsÍu

² T!IO lD;%suj ixiaf,aIKh lsÍfï wjYH;dj meyeÈ,s lsÍu
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ksmqK;dj 19 ( ldáishdkq LKavdxl ;,h weiqfrka ir, f¾Ldjla úu¾Ykh lrhs'ldáishdkq LKavdxl ;,h weiqfrka ir, f¾Ldjla úu¾Ykh lrhs'ldáishdkq LKavdxl ;,h weiqfrka ir, f¾Ldjla úu¾Ykh lrhs'ldáishdkq LKavdxl ;,h weiqfrka ir, f¾Ldjla úu¾Ykh lrhs'ldáishdkq LKavdxl ;,h weiqfrka ir, f¾Ldjla úu¾Ykh lrhs'

ksmqK;d uÜgu 19'1 # ldàishdkq LKavdxl ;,h weiqfrka ,CIH folla w;r ÿr fidhhs'

ld,Éfþo ixLHdj # 02

bf.kqï M, # ² ,laIH folla hd lrk ir, f¾Ld LKavfha È. fidhhs'

mdvï ie,iqu i|yd Wmfoia (

² ldáishdkq LKavdxl ;,hl" x-wlaIh" y-wlaIh" x LKavdxlh" y LKavdxlh" mámdá.;

hq.,h" p(x,y) jk ,laIHh ,l=Kq lsÍu hk mo yd lreKq isysm;a lrkak'

² ,laIH folla w;r fláu ÿr ,nd .kakd wdldrh isysm;a lrkak'

² mhs;.ria iïnkaO;djh isysm;a lrkak'

² fmr iQodkï lr.;a RcqfldaKdi%dldr ldáishdkq LKavdxl ;,hla u; wNsu; ,laIH

folla f;dard .kak' tu ,CIH A yd B f,i kï lrkak' fuys § miqj tk iq¿ lsÍï

myiqjk mßÈ ,laIH f;dard .ekSu ms<sn|j ie,ls,su;a jkak'

² mhs;.ria iïnkaO;djh Ndú;fhka A yd B w;r ÿr tkï AB È. fidhk wkaou ms<sn|j

isiqka iu. idlÉPd lrkak'

² fufia A yd B ,laIH ldáishdkq LKavdxl ;,h u; msysáh yels úúO wjia:d f.k yer

olajñka" AB È. ,nd .ekSfï § wkq.ukh lrk l%shd ms<sfj; wjOdrKh lrñka" AB È.

fidhkak'

²   yd  kï"

 nj fmkajd fokak'

fuys §" f,i o .; yels nj fmkajkak'

² ldáishdkQ LKavdxl ;,fha ,laIH ,l=Kq lsÍfuka f;drj" fok ,o ,laIH foll

LKavdxl weiqßka tu ,laIH fol w;r fláu ÿr fiùug isiqkag wjia:d imhkak'

uQ,sl joka$ixl,am (Key Words)(

² ldáishdkq LKavdxl ;,h - Cartesian co-ordinate plane

² x-wlaIh$ y-wlaIh - x-axis, y-axis

² x LKavdxlh - x Co-ordinate

² y LKavdxlh - y Co-ordinate

² ,laIHhl LKavdxl - Co-ordinates of a point

² ,laIHh folla w;r ÿr - Distance between two points

² f¾Ld LKavhl os. - Lenth of a line segment

.=Kd;aul fhojqï (

² LKavdxl wlaIh ,l=Kq lrk ,o úYd,s; m%ia;dr lvodishla
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² fok ,o ixLHduh LKavdxl iys; ,laIH folla w;r ÿr .Kkh lsÍu'

² LKavdxl ;,hl jQ ,laIH folla w;r fláu ÿr i|yd iQ;%hla f.dv ke.Su'

² LKavdxl ;,hl jQ ,laIH folla w;r fláu ÿr i|yd jQ iQ;%fhys m%fhdackj;a nj

we.hSu'

² LKavdxl ;,hl fok ,o ,laIH folla w;r fláu ÿr fidhk wkaou meyeÈ,s lsÍu'

² ,laIH folla hd lrk ir, f¾Ld LKavhl È. wdY%s; .eg¨ úi|Su'



25

;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

ksmqK;d uÜgu 19'2 # ,laIH folla hd lrk f¾Ld LKavfha uOH ,laIHfha LKavdxl fidhhs'

ld,Éfþo ixLHdj # 02

bf.kqï M, # ² fok ,o ,laIH folla hd lrk ir, f¾Ld LKavfha uOH ,laIHfha

LKavdxl fidhhs'

mdvï ie,iqu i|yd Wmfoia (

² uOH ,laIH m%fïhh yd tys úf,dauh o" iudka;r f¾Ld hq.,hla ;S¾hla f¾Ldjlska

fþokh ùfuka iEfok fldaK ms<sn| m%fïhh o isysm;a lrka;'

² zzrEmh-1 ys  ±lafjk OA = 3 cm o OB = 9 cm o kï yd AB ys uOH ,laIHh G kï'  O G

ys È. fidhkak'ZZ jeks .eg¨jla bÈßm;a fldg tys ms<s;=re ,nd .ekSu i|yd isiqka

fufyhjkak'

² fuys my;ska oelafjk rEmh-2 mka;shg m%o¾Ykh lr tys olajd we;s mßÈ AF=FB

yd   kï uOH ,laIHh m%fïhh Ndú;fhka AH=HC nj

fmkaùug idlÉPdjla fufyhjkak'

EG=GD o jk nj fuys § fmkajkak' ;j ÿrg;a TE=15cm, TD=10 cm o kï TG È.

fiùug isiqka fufyhjkak'

² fuys my;ska ±lafjk rEmh-3 jeks rEmhla mx;shg m%o¾Ykh lrkak'

² AB ys uOH ,laIH jk M ys LKavdxl ,nd .kakd wdldrh ms<n|j idlÉPdjla fufyhjkak

² M  ys LKavdxl ,nd .; yels flá l%u ms<n|j isiq wjOdkh fhduq lrkak'

² my; rEmh bÈßm;a lrkak' fuys  o AB=b o fõ'

D hkq CB ys uOH ,laIHh fõ'

A E

F
H

B C

G

D

T
rEmh-2

O

A

G

B

rEmh-1

3 
cm 9 

cm

+6 A(3, 6)

M

B(5, 2)+2

+3 +5

y

x

rEmh-3
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 nj fmkaùug my; m%Yak wkqms<sfj<g isiqka fj; fhduq lsÍu fhda.H fõ'

CB ys È. fldmuK o@

CD ys È. fldmuK o@

AD ys È. fldmuK o@

² mdvu ixj¾Okfha § rEmh-3 weiqßka bÈßm;a l< .eg¨j kej; bÈßm;a lrkak' tys i|yka

M ys LKavdxl fiùu i|yd by; § jHQ;amkak l< ixlaIsma;h Ndú; lsÍug isiqka fhduq

lrkak'

²  yd kï yd   ys uOH ,laIHh M  kï" M ys LKavdxl

 nj fmkajkak'

² my; ksoiqka u.ska olajd we;s .eg¨ j,g iudk .eg¨" isiqkag úi£u i|yd wjia:dj ,nd

fokak'

1 kso( A(1, -2) yd B(-1, -4)  kï AB ys uOH ,laIHfha LKavdxl fidhkak'

2 kso( AB ys uOH ,laIHh C fõ'

A ys LKavdxl  ^3" 2& yd C ys LKavdxl ^4" 1& kï B ys LKavdxl fidhkak'

3 kso( A(3, 5) yd B(5, 11)  fõ AC:CB=1:3 jk A B u; jQ  C ,laIHfha LKavdxl

fidhkak'

4 kso( A(5, 1) yd B(7, 3) fõ 0 uQ, ,laIHh fõ' AB ys uOH ,laIHh D kï OD ys uOH

,laIHfha LKavdxl fidhkak'

uQ,sl joka$ixl,am (Key Words)(

² uOH ,laIHh - Middle point

² ixlaIsma;h - Summary

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

   fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² fok ,o ,laIH folla hd lrk f¾Ld LKavfha uOH ,laIHfha LKavdxlh .Kkh lsÍu'

² fok ,o ,laIH folla hd lrk f¾Ld LKavfha uOH ,laIHfha LKavdxl ,nd .kakd

wkaou meyeÈ,s lsÍu'

² ixlaIsma; fhdod .ksñka f¾Ldjl uOH ,laIHfha LKavdxl fiùu'

² fok ,o ,laIH folla hd flfrk f¾Ld LKavfha uOH ,laIHfha LKavdxl wdY%s; .eg¨

úi|Su'

A

C

D

B

b
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ksmqK;d uÜgu 19'3 # ir, f¾Ldjl iólrKh úia;r lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² ir, f¾Ldjl iólrKh y =mx +c wdldrfhka f.k úia;r lrhs'

² ir, f¾Ldjl wkql%uKh iy tu ir, f¾Ldj" x wlaIfha Ok ÈYdj

iu. idok fldaKfha gexck w.h w;r iïnkaOh ,shd olajhs'

² fok ,o ir, f¾Ldjlg" iudka;r ir, f¾Ldjl wkql%uKh m%ldY

lrhs'

² m
1
m

2
 = -1 Ndú;fhka fok ,o ir, f¾Ldjlg ,ïn f¾Ldjl wkql%uKh

fidhhs'

mdvï ie,iqu i|yd Wmfoia (

² zwkql%uKhZ hkafkys woyig iudk f;areula fok mo - nEjqu" wdk;sh" yevh" m,a,u"

lkao jeks mo o Wmfhda.s lr .ksñka idlÉPdjla fufyhjkak' ̂ fuys oS yryg bosßhg hk

úg by<g ke.au fyda neiau hk woyi wkql%uKh i|yd fhdod .; yelsh&

² ldáiSh LKavdxl ;,hl weos ir, f¾Ldjl rEm igykla bosßm;a fldg tys wkql%uKh

yd wka;#LKavh ms,sn| idlÉPdjla fufyhjkak'

² fuys oS" wkql%uKh hkq x ys oelafjk fjkilg wkqj y ys we;sjk fjki w;r wkqmd;hla

f,i o" fok,o ir, f¾Ldjl wkql%uKh ksh; w.hla .kakd nj o fmkajd fokak'

² wka;#LKavh i|yd tl t,af,au ksYaÑ; w.hla fokq ,nk nj o th x=0 oS y .kakd w.h

jk nj o fmkajd fokak'

² iqÿiq mßos rEm igykl we|s ir, f¾Ldjla bosßm;afldg" tys wkql%uKh m o wka;#LKavh

c o kï tu f¾Ldj u; msysá ´kEu p (x, y) ,laIHl x yd y w;r iïnkaO;dj y=mx+c

u.ska fokq ,nk nj fmkajkak' fuu iïnkaO;dj meyeos,s lsÍu i|yd kso¾Yk f.k yer

olajkak'

² tlu ldàish LKavdxl ;,hl we|s ir, f¾Ld l=,lhla oelafjk rEmigykla bosßm;a

fldg tajdfhys wkql%uKh yd wka;#LKav ii|ñka idlÉPdjla fufyhjkak' ̂ tjeks rEm

igykl kso¾Ykhla my; olajd we;&

fuu idlÉPdfõ oS my; lreKq flfrys isiq wjOdkh fhduq lrkak'

1' m>0, m=0, m<0 wjia:d

2' m  ys w.h jeä jk úg ir, f¾Ldj .kakd iajrEmh

3' C>0, C=0, C<0 wjia:d

y=m
2
 x+c

(m
2
<0)

y=m
1
 x+c

(m
1
>0)

y=c

(m=0)c

y

x

y=
m x+

c 1

y

x

(c
1
>0) c

1

y=
m x

(c
2
>0) c

2
y=

m x+
c 3

(c
3
>0) c

3
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4' uQ,h yryd hk f¾Ldjl iólrKh

5' m%Odk wlaIj,g iudka;rj hk f¾Ldj, iólrKh

² ir, f¾Ldjl wkql%uKh iy tu ir, f¾Ldj x wlaIfha Ok osYdj iu. idok fldaKfha

yeisÍu my; rEm igyk fhdodf.k meyeos,s lrkak'

^f¾Ldj x wlaIh Ok osYdj iu. idok fldaKh iq¿ fldaKh jk wjia:dj muKla

ie,lSu m%udKj;a h&

² ;%sfldaKñ;sl wkqmd;hla jk gexckh .ek isysm;a lrkak'

my; iïnkaO;dj kso¾Yk iys;j ;yjqre lrkak'

² iudka;r ir, f¾Ldj, wkql%uKh yd wka;#LKavh ms<sn|j idlÉPdjla fufyhjkak'

fuys oS iudka;r ir, f¾Ldj, wka;#LKavh fjkia jqj o" gEka tlu w.hla .kakd

neúka wkql%uKh iudk jk nj fmkajd fokak' ta i|yd my; rEm igyfka oelafjk

wdldrfha wdlD;shla fhdod .; yels h'

² tlska tlg ,ïnj fPaokh jk ir, f¾Ld foll wkql%uKh m
1
 yd m

2
 kï m

1
m

2
= -1 jk

nj i|yka lrkak'  jeks WodyrK u.ska ;yjqre

lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ir, f¾Ldj - Straight line

² ir, f¾Ldjl iólrKh - Equation of a straight line

² wkql%uKh - Gradient

² wka;#LKavh - Intercept

² fPaokh - Intersection

² ,ïn - Perpendicular

² iudka;r - Parallel

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

y=m
2
 x+c

c

y

x

y=m
1
 x+c

θ
1

θ
2

θ
2 
> θ

1

m
2
>m

1

y

x

y=m 2
 x+c 2

c
2

y=m 1
 x+c 1

c
1
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   fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² ir, f¾Ldjl wkql%uKh yd wka;#LKavh úia;r lsÍu'

² ir, f¾Ldjl iólrKh" wkql%uKh yd wka;#LKavh weiqßka m%ldY lsÍu'

² x-wlaIfha Ok osYdj yd f¾Ldj w;r fldaKh" wkql%uKh wkqj fjkia jk wdldrh úia;r

lsÍu'

² iudka;r f¾Ldj, yd tlska tlg ,ïnlj fPaokh jk f¾Ldj, wkql%uK w;r iïnkaO;d

m%ldY lsÍu'

² ir, f¾Ld iïnkaO .eg¨ úi|Su'
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ksmqK;dj 20 ( mod¾:fha hdka;%sl .=K ms<sn| ±kqu udkj wjYH;d i|yd fhdodmod¾:fha hdka;%sl .=K ms<sn| ±kqu udkj wjYH;d i|yd fhdodmod¾:fha hdka;%sl .=K ms<sn| ±kqu udkj wjYH;d i|yd fhdodmod¾:fha hdka;%sl .=K ms<sn| ±kqu udkj wjYH;d i|yd fhdodmod¾:fha hdka;%sl .=K ms<sn| ±kqu udkj wjYH;d i|yd fhdod

.kshs'.kshs'.kshs'.kshs'.kshs'

ksmqK;d uÜgu 20'1 # m%;Hia:;dj ms<sn| ±kqu Ndú; lrñka wjYH;djg .e<fmk øjH f;dard
.kshs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² øjHhl m%;Hia: .=Kh úia;r lrhs

² ;ka;=jl wd;;sh iu. ú;;sh úp,kh jk wdldrh mÍlaId lrhs'

² wd;kH m%;Hdn,h iy wd;kH úl%shdj w¾: olajhs'

² m%;Hdn, úl%shd m%ia;drh Ndú;fhka ;kH iy Nx.+r øjHj, yeisÍu

úia;r lrhs'

² iudkqmd;sl iSudj i|yd yqla kshuh bÈßm;a lrhs'

² weos ;ka;=jl fyda ÿkakl .nvd ù we;s Yla;sh m%udKkh lrhs'

² m%;Hdn, ;;a;ajhka hgf;a § jia;=jl Èf.ys" yevfhys iy mßudfõ

fjkia ùï we;sùu mÍlaId lr n,hs'

mdvï ie,iqu i|yd Wmfoia (

² m%;Hia: .=Kh

² rn¾ máhla f.k thg ;=,d ;eáhla .eg .id rn¾ máh wdOdrlhl t,ajd .kak'

² ;=,d ;eáhg Ndrhla tlal< úg rn¾ máfha È. jeäjk nj fmkajd fokak'

² Ndrh bj;alr kej;;a ;snq ;;a;ajhg flájk wdldrh fmkajd fokak' fuh m%;Hia:

.=Kh f,i y÷kajkak'

² by; wegjqfï fhdok Ndrh jeä lrñka Èf.ys jeäùu mßlaId lsÍug bv i,ikak'

jeäjk È. ú;;sh f,i kï lrkak'

² Ndrhg tÈßj ú;;sh m%ia;dr.; lsÍug fhduq lrkak'

m%ia;drhg wkqj"

 n,h ∝  ú;;sh

   F  ∝    e

   F = Ke nj fmkajd fokak'

fuys K  hkq ;ka;=" o~q" lïì wdosh i|yd n, ksh;h f,i o" ÿkq i|yd kï ÿkq ksh;h

f,i o y÷kajd fokak'

 g wkqj tys tall  f,i iïu;h mj;sk nj fmkajd § m%dfhda.slj  e

,efnkqfha mm w.hka neúka N m m-1 f,i m%dfhda.slj tallh Ndú; jk nj fmkajkak'

² fyf,laiSh ÿkaklg ÿkq ksh;h wkqj ú;;sh u.ska nr lshúh yels wegjqula f,i ÿkq

;rdÈh y÷kajd fokak'

² wd;kH m%;Hdn,h iy wd;kH úl%shdj

² yrialv fjkia rn¾má f.k tlu n,h fhÿ úg ,efnk ú;;sh fjkia nj fmkajd

fokak'
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² tlu rn¾ máhlska uq,a È. fjkia len,sf.k tlu n,h fhÿúg úia:dmkh fjkiajk

nj fmkajd fokak' fï wkqj m%;Hdn,h iy úl%shdj w¾: olajkak'

² tall yrialvlg ,ïnlj l%shdlrk wd;kH n,h wd;kH m%;Hdn,h f,i w¾:

olajkak' fuf,iu iïmSvk m%;Hdn,h o w¾: olajkak'

m%;Hdn,h }  n,h

  yrialv j¾.M,h

tall N m-2 jk nj fmkajd fokak'

² ú;;sh uq,a È.g ork wkqmd;h úl%shdj f,i w¾: olajkak'

úl%shdj } ú;;sh

  uq,a È.

   

tall fkdue;

² m%;Hdn, - úl%shd igykla bÈßm;a lr tu.ska

² m%;Hia: iSudj

² iudkqmd;sl iSudj

² fNAol m%;Hdn,h  meyeÈ,s lrkak'

ta weiqßka ;kH yd Nx.+r øjHj, yeisÍu úia;r lrkak'

² yqlaf.a kshuh

² ZZ iudkqmd;sl iSudj ;=< § m%;Hia: ;ka;=jl we;sjk ú;;sh th we;slrkq ,nkakd jQ

wd;;shg wkqf,dauj iudkqmd;sl fõ'ZZ hkak yqla kshuh f,i bÈßm;a lrkak'

² iudkqmd;sl iSudj ;=< m%;Hdn,h úl%shdjg ork wkqmd;h hxudmdxlh f,i w¾:

olajkak'

 g wkqj Y fiúh yels nj fmkajd fokak'

øjHj, hxudmdxlh iy fNaol m%;Hdn,h m%dfhda.sl lghq;=j, È b;d jeo.;a jk nj

fmkajd fokak'

Wod# ² bÈlsÍï ;dlaIKfha § hlv iy fldkal%SÜ lKqj, m%udKh ;SrKh lsÍu

² md,ï iy f.dvke.s,s" jy,h i|yd fhdod.kakd f,day nd,alj, yrialv ;SrK

lsÍu'

² hxudmdxlh yd fNaol m%;Hdn,h wdY%s; ir, .eg¨ bÈßm;a lrkak'

² weos ;ka;=jl .nvdjk Yla;sh ;ka;=j we§fï § flfrk ld¾hhg iudk nj fmkajd È

my; ±lafjk wdldrhg ta i|yd m%ldYhla ,nd .kak' tu Yla;sh m%;Hia: úNj Yla;sh
f,i y÷kajkak'
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 e ú;;shla i|yd F n,h  0 isg l%ufhka jeäjk n,hla nj fmkajd uOH n,h

 nj ;yjqre lr"

ld¾hh      }   n,h « úia:dmkh

     

m%;Hia: úNj Yla;sh 

² m%;Hia: úNj Yla;sh m%dfhda.slj fhdod.kakd wjia:d u;=lr olajkak'

Wod# ² legfmda,hl rn¾ máfha m%;Hia: úNj Yla;sh .,a legfha pd,l Yla;sh f,i

,nd §u'

² ÿkakla iïmSvkh lr we;s úg .nvd ù we;s Yla;sh fi,a,ï ;=jlal= jeks

WmlrKj, Ndú; lsrSu

² m%;Hia: úNj Yla;sh wdY%s; ir, .eg¨ bÈßm;a lr úi£ug u. fmkajkak'

² m%;Hdn, hgf;a isÿjk my; i|yka isÿùï úia;r lrkak'

² oKavla fyda ;ka;=jla u; wd;kH n,hla ksid È. jeäùu

² oKavla fyda ;ka;=jla u; iïmSvk n,hla ksid È. wvq ùu

² >k jia;=jl mDIaGh Èf.a fhfok n,h ksid yevh fjkia ùu ^úrEmKh&

^rn¾ l=Üáhla fyda iafmdkaÊ lene,a,la weiqßka fmkaúh yelsh&

² mSvkhla yuqfõ jdhqjl mßudfõ wvqùu úia;r lr m%dfhda.slj tajdfha fh§ï fmkajd

fokak'

uQ,sl joka$ixl,am (Key Words)(

² n,h - Force

² ú;;sh - Extension

² m%;Hdn,h - Stress

² úl%shdj - Strain

² hxudmdxlh - Young's modulus

² fNaol m%;Hd n,h - Breaking stress

² iudkqmd;sl iSudj - Propotional limit

² m%;Hia: iSudj - Elastic limit

² úrEmKh - Shearing

.=Kd;aul fhojqï (

² rn¾ má

² óg¾ fldaÿ

² mä lÜg,

² ;=,d ;eá

² j¾ksh¾ le,smrh

² uhsfl%da óg¾ bial=remamq wdudk
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² fyf,laiSh ÿkq'

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² wd;;sh iy ú;;sh w;r iïnkaO;dj bÈßm;a lsÍu

² ÿkq ;rdÈhla l%udxlkh ù we;s wdldrh úia;r lsÍu'

² m%;Hdn,h yd úl%shdj w¾: oelaùu'

² yqlaf.a kshuh bÈßm;a lsÍu'

² hxudmdxlh wdY%s; ir, .eg¨ úi|Su'

² weÈ ;ka;=jl .nvd jQ Yla;sh .Kkh lsÍu'

² bÈlsÍï jeks m%dfhda.sl lghq;=j, È hxudmdxlh wdY%s; .Kkh lsÍïj, jeo.;alu fmkajd

oSu'

² úúO lghq;= i|yd wjYH;djhg .e<fmk lïì" o~q yd ÿkq f;dard .ekSu'
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ksmqK;dj 21 ( úÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;húÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;húÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;húÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;húÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;h

ms<sn| ±kqu fhdod .kshs'ms<sn| ±kqu fhdod .kshs'ms<sn| ±kqu fhdod .kshs'ms<sn| ±kqu fhdod .kshs'ms<sn| ±kqu fhdod .kshs'

ksmqK;d uÜgu 21'1 # Odrd úoHq;fha uQ,sl ixl,am iy uQ,O¾u ms<sn| wkafõIKfha fhfohs'

ld,Éfþo ixLHdj # 18

bf.kqï M, # ² Odrdj iy wdfrdamK w;r iïnkaO;dj olajhs'

• úNj wka;rh meyeÈ,s lrhs'
• ikakdhlhl m%;sfrdaOh iy øjHhl m%;sfrdaOl;dj meyeÈ,s lrhs'
• WIaK;ajh iu`. m%;sfrdaOfha úp,kh mÍlaId lrhs'
• iqmsß ikakdhl;dj y÷kajhs'
• m%Njhl úoHq;a .dul n,h iy wNHka;r m%;sfrdaOh meyeÈ,s lrhs'
• úoHq;a .dul n,h" úNj wka;rh" wNHka;r m%;sfrdaOh iy Odrdj w;r

iïnkaO;dj olajhs'
• fY%aKs.; iy iudka;r.; mßm: i|yd ´ï kshuh Ndú; lrhs'
• m%;sfrdaO ixhqla; iys; mßm: i|yd .Kkhka isÿ lrhs'
• mßm: .Kkhka i|yd lz¾fpd*a kshu Ndú; lrhs'
• m%;sfrdaOlhl ckkh jk ;dm m%udKh fiùu i|yd Odrdj iy

m%;sfrdaOh iïnkaO lr .kS'

mdvï ie,iqu i|yd Wmfoia (

² wdfrdamK yd Odrdj w;r iïnkaO;dj ±laùug ir, wdo¾Yk fhdod .kak'

Wod# ² tnkhsÜ oKavla wdfrdamKh lr ksfhdaka n,anhla ±,aùu

² tnkhsÜ oKav f,dau frÈ lene,a,lska msßueo tla w;lska w,a,d .kak'

² ksfhdaka n,anfha tla w.%hla wfkla w;ska w,a,df.k wfkla w.%h oKav yd

iam¾Y jkfia ;nkak'

² ksfhdaka n,anfha oe,aùu ksÍlaIKh lsÍug i,iajkak'

² idlÉPdjla u.ska úoHq;a Odrdjla we;sjkafka wdfrdamK ̂ bf,lafg%dak& .,d hEula ksid

nj fmkajd fokak'

² úoHq;a Odrdj wdfrdamK .,dhEfï YS>%;dj f,i y÷kajkak'

² úoHq;a wdfrdamK m%udKh Q ixfla;fhka o ld,h t ixfla;fhka o y÷kajkq ,nk w;r

Odrdj I ixfla;fhka ye¢ka fõ' tajd w;r iïnkaOh'

m%ldYfhka fokq ,nk nj fmkajkak'

Q ys tallh l+f,daï ^C& jk w;r t ys tallh ;;amr ^s& fõ' tuksid

I ys tallh ZZweïmshrZZ ^A & fõ'
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² úNj wka;rh meyeÈ,s lsÍug m%;siuhka ^analog& fhdod .kak'

Wod# ² jeä úNjhla we;s c, gexlshl isg úNjh wvq gexlshg c,h .,d hEu'

² tfukau jeä úoHq;a úNjhla we;s ia:dkhl isg wvq úoHq;a úNjhla we;s

ia:dkhlg ikakdhlhla ;=<ska úoHq;h .uka lrk nj meyeÈ,s lsÍu'

² úoHq;a m%Njhl w.% w;r we;s úNjfha fjki úNj wka;rh f,i y÷kajkak'

² úNj wka;rh uekSfï tallh zzfjda,aghZZ ^V& f,i y÷kajkak'

² úoHq;a m%Njhla ;=<ska úoHq;h .uka fkdlrk úg w.% w;r we;s úNjfha fjki úoHq;a

.dul n,h f,i y÷kajkak'

² øjHhl ksoyia bf,lafg%dak m%udKh wkqj tajd úoHq;a ikakdhl" w¾O ikakdhl yd

mßjdrl f,i y÷kajkak'

Wod# Cu - 1023 cm-3   Si - 1010 cm-3   Quartz - 1 cm-3

² úoHq;a ikakhkh i|yd uqla; bf,lafg%dakj, odhl;ajh meyeÈ,s lrkak'

² ikakdhlhla ;=<ska úoHq;a Odrdjla .uka lsÍug we;s ndOdj úoHq;a m%;sfrdaOh f,i

y÷kajkak' wdo¾Yk weiqßka myokak'

Wod( úh,s fldaI Ndú; lr úúO m%;sfrdaë lïì ;=<ska úoHq;a Odrd heùfuka n,anhl

§ma;sh wdo¾Ykh lrkak'

² ikakdhlhla yryd fhÿ úNj wka;rh V o th ;=<ska .uka lrk Odrdj I o kï"

 iïnkaOh y÷kajd fokak' fuys R ikakdhlfha m%;sfrdaOh f,i w¾:l:kh

lrkak'

² R ys tallh z´ïZ^Ω& f,i y÷kajkak'

² ikakdhlhl m%;sfrdaOh flfrys n,mdk idOl fiùug ir, wdo¾Yk fhdo .kak'

Wod# ² tlu lïìfha úúO È.e;s len,sj, m%;sfrdaOh ́ ï ógrh Ndú; lr uekSu

wdo¾Ykh lrkak' ksÍCIK mokï lrf.k ikakdhlfha m%;sfrdaOh R

iy È. l w;r iïnkaOh R ∝   f,i u;= lrkak'

² tlu lïìfha iudk È.e;s len,s Ndú; lr lïì fol" ;=k ne.ska tl u;

tl ;nd m%;sfrdaOh uekSu wdo¾Ykh lrkak' ksÍlaIK mokï lr f.k

ikakdhlfha m%;sfrdaOh R iy yrialv j¾.M,h A w;r iïnkaOh

R ∝  f,i u;=lr olajkak'

² ^1& yd ^2& iïnkaO;d weiqßka

R ∝  nj meyeÈ,s lrkak'

  m%ldYkh y÷kajkak'

² ikakdhlhl øjHfha m%;sfrdaOl;dj f,i w¾:l:kh lrkak'
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² ikakdhlhl m%;sfrdaOh WIaK;ajh iu. úp,kh jk wdldrh mÍlaId lrk whqre

wdo¾Ykh lrkak'

Wod# ² rEmfha ±lafjk mßÈ l=vd lïì o`.rhla ̂khsfl%daï lïìj,ska ;ekQ& c, îlrhla

;=< nyd WmlrKh wgjd .kak'

² c,h úúO WIaK;ajj,g kxjd uka:kh lr c,fha WIaK;ajh;a" lïì o`.rfha

w.% ´ï ógrhg iïnkaO lr tys m%;sfrdaOh;a ukskak'

² m%;sM, weiqfrka WIaK;ajh iu. m%;sfrdaOfha úp,kh meyeÈ,s lrkak'

² 0 oC § ikakdhlhl m%;sfrdaOh R
0
 o" θ oC § ikakdhlhl m%;sfrdaOh R

θ 
o kï

R
θ
 = R

0 
(1+ αθ) f,i m%ldY l< yels nj fmkajkak'

fuys α m%;sfrdaOfha WIaK;aj ix.=Klh f,i y÷kajk nj meyeÈ<s lrkak'

² WIaK;aj tÈßfhka m%;sfrdaOl;dj m%ia;drh weiqfrka iqmsß ikakdhl;dj y÷kajkak'

² WIaK;ajh wvqjk úg m%;sfrdaOl;dj wvq fõ'

² tla;rd WIaK;ajhl §  ys w.h tlajru wvq ù Y+kH fõ'

² tu WIaK;ajh ixl%uK ^wjê& WIaK;ajh f,i ye¢ka fõ'

² øjHfha m%;sfrdaOh Y=kH jk neúka øjH ;=<ska Odrdjla hejq úg ndOlhla fkdue;s Odrdj

wLKavj .,d hhs' fuh iqmsß ikakdhl;dj f,i y÷kajkak'

² fY%aKs.; m%;sfrdaO"
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² rEmfha ±lafjk mßÈ m%;sfrdaO tl fm<g isák fia iïnkaO lsÍu fY%aKs.; f,i iïnkaO

lsÍu hkqfjka y÷kajkak'

² tf,i iïnkaO l< m%;sfrdaO iuQyhl" iul m%;sfrdaOh R kï"

  R = R
1
 + R

2 
+ R

3 
........ + R

n
f,i m%ldY l< yels nj fmkajkak'

² iudka;r.; m%;sfrdaO"

² rEmfha ±lafjk mßÈ m%;sfrdaOj, tla w.%hla tlg iïnkaO jkfia o wfkla w.% tlg

iïnkaO jkfia o iïnkaO lsÍu iudka;r.; f,i iïnkaO lsÍu hkqfjka y÷kajkak'

² tf,i iïnkaO l< m%;sfrdaO iuQyhl" iul m%;sfrdaOh R kï"

f,i m%ldY l< yels nj fmkajkak'

² ´ï kshuh my; ±lafjk mßÈ m%ldY lrkak'

ZZ WIaK;ajh jeks fN!;sl idOl ksh;j mj;S kï ikakdhlhl .uka lrk Odrdj tys

  fofl,jr yryd fhÿ úNj wka;rhg wkqf,dauj iudkqmd;sl fõ'ZZ

²

úNj wka;rh V o" Odrdj I o kï" ´ï kshuh wkqj V ∝ I  nj fmkajkak'
V=IR m%ldYfhka ´ï kshuh ye¢kaúh yels nj fmkajkak' fuys R hkq ikakdhlfha

úoHq;a m%;sfrdaOhhs'

² úoHq;a .dul n,h" úNj wka;rh" Odrdj yd wNHka;r m%;sfrdaOh w;r iïnkaOh my;
±lafjk mßÈ y÷kajkak'

fldaIhla  ;=<ska Odrdjla .,d fkdhk úg ^iaúph újD;j we;s úg& w.% w;r úNjfha
fjki tys úoHq;a .dul n,hg ^E& iudk jk nj;a iaúÉh jeiQ úg tkï mßm:h ;=<ska
I Odrdjla .,d hk úg w.% w;r úNjfha fjki V" E g jvd wvqjk nj;a" th fldaIh ;=<ska
Odrdjla .,d hk úg tys wNHka;rfha we;s m%;sfrdaOh r ksid isÿjk nj;a y÷kajkak'
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fldaIfha úoHq;a .dul n,h ndysr m%;sfrdaOh R yryd úNj neiau IR iy wNHka;r
m%;sfrdaOh r yryd úNj neiau Ir hk foflys tl;=jg iudk jk nj fmkajkak'

E = IR + Ir kuq;a V=IR ksid
E= V + Ir f,i m%ldY lrkak'

² úoHq;a mßm: yd l¾fpd*a kshu ir,j y÷kajkak'

² l¾fpd*a m<uqjeks kshuhl¾fpd*a m<uqjeks kshuhl¾fpd*a m<uqjeks kshuhl¾fpd*a m<uqjeks kshuhl¾fpd*a m<uqjeks kshuh

úoHq;a mßm:hl ikaêhl § Odrdj, ùÔh ftlHh Y=kH fõ'

² l¾fpd*a fojeks kshuhl¾fpd*a fojeks kshuhl¾fpd*a fojeks kshuhl¾fpd*a fojeks kshuhl¾fpd*a fojeks kshuh

ixjD; úoHq;a mßm:hl IR .=Ks;j, ùÔh ftlHh mßm:h yd iïnkaO úoHq;a .dul
n,j, ùÔh ftlHhg iudk fõ'

² m<uq jeks kshuhg wkqj I = I
1
 + I

2

ABCDEFGA mßm:hg fojeks kshuh fhoSfuka E = IR + Ir + I
1
R

1

² fldaI iy m%;sfrdaO ixhqla; iys; mßm: i|yd iul m%;sfrdaOh .Kkh lsÍug o" l¾fpd*a
kshu fh§ug o" ir, ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'

² úoHq;a Odrdfõ wdprK hgf;a úoHq;a Odrdfõ ;dmk M,h yd ta i|yd n,mdk idOl ir,
wdo¾Ykhla u.ska fmkajkak'

Wod(

² khsfl%dï lïìj,ska iEÿ l=vd o`.rhla rEmfha ±lafjk whqre c, îlrhla ;=< .s,ajd
fmkajd we;s mßm:hg iïnkaO lrkak'

² S iaúÉph jid Odrd kshdulh ieliSfuka ksh;  I Odrdjla uksk ,o t ld,hla ;=<
o`.rh ;=<ska heùfuka c,fha WIaK;ajfha jeä ùu wdo¾Ykh lrkak'

² Odrdj I jeä lr wdo¾Ykh kej; lr fmkajkak'
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² Odrdj ksh;j ;nd ld,h t jeä lr wdo¾Ykh kej; lrkak'

² Odrdj;a" ld,h;a ksh;j ;nd m%;sfrdaOh jeä o`.rhla Ndú; lr wdo¾Ykh kej;
lrkak'

² ksÍlaIK mokï lr f.k úoHq;a Odrdjl ;dmk M,h" Odrdj jeäjk úg" m%;sfrdaOh
jeä jk úg yd ld,h jeä jk úg" jeä jk nj fmkajd fokak'

² úoHq;a Odrdfõ ;dmk M,h ^H &
H = I2Rt  f,i m%ldYkhlska yªkajkak'

 ksid  f,i o m%ldY l< yels nj fmkajkak'

² úoHq;a WmlrKhla yryd V úNj wka;rhla iemhq úg I Odrdjla .uka lrkafka kï
tu.ska Yla;sh W;ai¾ckh jk YS>%;dj P=VI u.ska  fokq ,nk nj meyeos,s lrkak' úúO
úoHq;a WmlrK f,i fudagrh" Yío úldYlh ^Speaker&" úÿ,s n,anh wdosh f.k tajdfha
W;ai¾ckh jk Yla;sh ms<sn| meyeos,s lrkak'
ksfl%daï o`.rh yryd V úNj wka;rhla iemhq úg I Odrdjla .uka lrkafka kï ;dmh
W;ai¾ckh jk YS>%;dj P=VI u.ska ,nd .; yels nj;a t ld,hla ;=< W;ai¾ckh jk
;dm m%udKh W=VIt u.ska ,nd fok nj;a meyeos,s lrkak'

² by; i|yka m%ldYk Ndú; lr úoHq;a Odrdfõ ;dmk M,h .Kkh lsÍu i|yd ir,

ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'

uQ,sl joka$ixl,am (Key Words)(

² úoHq;a wdfrdamK - Electric charge

² úoHq;a Odrdj - Electric current

² úNj wka;rh - Potential difference

² úoHq;a .dul n,h - Electromotive force

² m%;sfrdaOh - Resistance

² m%;sfrdaOl;dj - Resistivity

² m%;sfrdaOfha WIaK;aj ix.=Klh - Temperature coefficient of resistance

² iqmsß ikakdhl;dj - Super conductivity

² iul m%;sfrdaOh - Equivalent resistance

² wNHka;r m%;sfrdaOh - Internal resistance

.=Kd;aul fhojqï (

² tnkhsÜ oKavla ^PVC ng lene,a,la&

² fmd,s;Ska fyda f,dau frÈ lene,a,la

² ksfhdaka n,anhla" fu.d fnda;,a folla

² lrduhla iys; ma,diaála ng lene,a,la

² khsfl%dï lïì lene,a,la ^28 SWG, 50m&

² WIaK;ajudkhla ^0 o-100 oC&

² c, îlrhla ̂ 500 ml&

² uka:hla

² f;mdjla

² nkaika odylhla

² nyq ógrhla

² 2V welshqñf,agrhla fyda úh,s fldaI 4 la
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² Odrd kshdulhla ^0-100Ω&

² iaúÉÑhla

² weógrhla ̂ 0-5A&

² iïnkaO;d lïì

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² úoHq;a Odrdj hkq wdfrdamK .,dhk YS>%;dj nj fmkaùu

² úoHq;a m%;sfrdaOh y÷kajd §u

² m%;sfrdaOh yd m%;sfrdaOl;dj w;r iïnkaO;dj Ndú; lr ir, .eg¨ úi£u

² m%;sfrdaOlfha WIaK;aj ix.=Klh w¾: oelaùu

² WIaK;aj ix.=Klh wdY%s; ir, .eg¨ úi£u

² iudka;r.; yd fY%aKs.; m%;sfrdaOl ikaêlr we;súg iul m%;sfrdaOh fiùu

² úoHq;a .dul n,h yd úNj wka;rh y÷kajd §u

² úoHq;a .dul n,h yd úNj wka;rh wdY%s; ir, .eg¨ úi£u

² lz¾fpd*a kshuh bÈßm;a lsÍu

² úoHq;a Odrdfõ ;dmk M,h wdY%s; .eg¨ úi£u
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ksmqK;d uÜgu 21'2 # úoHq;h yd pqïnl;ajh w;r wka;¾ l%shd ms<sn| wkafõIKfha fhfohs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² mßjD; lïì o`.rhl .,k Odrdj ksid we;sjk úoHq;a pqïnl;ajh

wdo¾Ykh lrhs'

² pqïnl lafIa;%hl ;nd we;s Odrdj .,k ikakdhlhla u; n,h

wdo¾Ykh lsÍug Odrd ;=,dj fhdod .kshs'

² pqïnl lafIa;%hl ;nd we;s iDcqfldaKdi% lïì o`.rhla u; n,

hq.auhla we;sjk wdldrh meyeÈ,s lrhs'

² ir, l%shdldrlï weiqßka úoHq;a pqïnl fm%arKh úia;r lrhs'

² úoHq;a pqïnl fm%arKfha fh§ï f,i vhskfudaj yd mßKdul y÷kajd

fohs

mdvï ie,iqu i|yd Wmfoia (

² úoHq;a Odrdjl pqïnl M,h ir, wegjqula weiqfrka wdo¾Ykh lrkak'

Wod#

² w`.,l muK úIalïNfhka hq;a ldâfndaâ k<hl mßjD; ;U lïì Ndú; lr fmdgj,a

20 l muK o`.rhla T;d .kak'

² o`.rfha w.% fldaIhlg iïnkaO lr th ;=<ska Odrdjla .e,Sug i,iajkak'

² l=vd ud,sud lgqjla o`.rfha bÈßfhka" msgqmiska yd fome;af;ka ;nd tys yeisÍu wdo¾Ykh

lrkak' fuh úoHq;a pqïnlhla f,i y÷kajkak'

² ikakdhlhla ;=<ska úoHq;a Odrdjla .uka lsÍu ksid ta wjg pqïnl lafIa;%hla yg

.kakd nj fmkajkak'

² Odrd ;=,dj Ndú; lr pqïnl lafIa;%hl ;nd we;s Odrdjla .,d hk ikakdhlhla u;

n,hla l%shd lrk nj wdo¾Ykh lrkak'

² by; wdo¾Ykh my; ±lafjk mßÈ b;d ir,j bÈßm;a l< yels h'

Wod# ² U  yevfha pqïnlhl O%ej w;r ms;a;, fyda ;U l+re folla ;nd tajd u; flá

ms;a;, fyda ;U oKavla ;nkak'
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² l+rej, fl<jrj,a negßhlg iïnkaO lr flá oKav jfï isg ol=Kg p,kh jk

wdldrh wdo¾Ykh lrkak'

² ksÍlaIK mokï lrf.k idlÉPdjla fufyhjd oKav p,kh ùug fya;=j th u;

n,hla l%shd lrk ksid nj;a" pqïnl lafIa;%hl ;nd we;s ikakdhlhla ;=<ska Odrdjla

hejq úg th u; n,hla l%shd lrk nj;a ;yjqre lrkak'

² n,fha ÈYdj *af,ñxf.a ju;a kS;sfhka y÷kajd Èh yels nj fmkajkak'

ZZ*af,ñxf.a ju;a kS;shZZZZ*af,ñxf.a ju;a kS;shZZZZ*af,ñxf.a ju;a kS;shZZZZ*af,ñxf.a ju;a kS;shZZZZ*af,ñxf.a ju;a kS;shZZ

juf;a on/`.s,a,;a" ue±`.s,a,;a" udmge`.s,a,;a tlsfklg RcqfldaKs jkfia ilia

lr" on/`.s,a, pqïnl lafIa;%fha ÈYdjg;a" ue±`.s,a, Odrdfõ ÈYdjg;a fhduq l< úg

udmge`.s,af,a ÈYdfjka p,s;fha ^n,fha& ÈYdj ,efí'

² pqïnl lafIa;%hl ;nd we;s RcqfldaKdi% lïì o`.rhla u; n, hq.auhla we;sjk

wdldrh meyeÈ,s lrkak'

Wod(

² B m%n,;dfjka hq;a taldldr pqïnl lafIa;%hl ;nd we;s PQRS o`.rh i,lkak' o`.rh ;=<

fmkajd we;s ÈYdjg I Odrdjla .uka lrhs' *af,ñxf.a ju;a kS;shg wkqj PB yd QR u;

ls%hd lrk F
1
 n, tlu l%shd f¾Ldfõ úYd,;ajfhka iudk yd úreoaOj l%shd lrk neúka

iïm%hqla; M,h Y+kH jk nj fmkajkak'

² PQ iy RS u; l%shd lrk F
2
 n, úYd,;ajfhka iudk yd ÈYdfjka úreoaO jk w;r tlu

l%shd f¾Ldfõ fkdjk ksid n, hq.auhla we;s lrk nj fmkajkak'

oU/`.s,a,
^pqïnl lafIa;%h&

ueoe`.s,a,
^Odrdj&

udmge`.s,a,
p,s;h ̂n,h&
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² by; i|yka n, hq.aufha fh§ula f,i ir, Odrd fudagrh ir,j y÷kajkak'

Wod( rEmigyka wdY%s;j flá ye¢kaùula m%udKj;a fõ'

           

    ^1&      ^2&

² ^1& yd ̂ 2& rEm igykaj,g wkqj iy *af,ñxf.a ju;a kS;shg wkqj ABCD o`.rfha iEu

w¾O mßN%uKhl §u o`.rh ;=< Odrdj m%;Hdj¾; jk w;r th u; tlu w;g n,

hq.auhla l%shd lrhs' o`.rh fkdlvjd lerfla' fï ir, Odrd fudagrfha l%shdjhs'

² ir, Odrd fudagrhla l%shd;aul lr fmkajkak'

² ir, l%shdldrlï weiqßka úoHq;a pqïnl fm%arKh wdo¾Ykh lrkak'

Wod(

 ^1&    ^2&      ^3&

² ixfõ§ ueo ìxÿ .e,ajfkdaógrhla is,skavrdldr o`.rhl ^mßkd,sldjl& w.% j,g

iïnkaO lrkak'

² o`.rfha tla w.%hla wi,g m%n, pqïnlhl W;a;r O%ejh fõ.fhka f.khñka

.e,ajfkdaógrfha m%;spdrh wdo¾Ykh lrkak

² o`.rh wi, pqïnlh wp,j ;nd .e,ajfkdaógrfha m%;spdrh wod¾Ykh lrkak'

² pqïnlfha W;a;r O%ejh o`.rfhka wE;g fõ.fhka f.k hñka .e,ajfkdaógrfha m%;spdrh

wdo¾Ykh lrkak'

² ksÍlaIK mokï lr .ksñka idlÉPdjla fufyhjd my; i|yka lreKq u;= lr.kak'

² pqïnlh p,kh jk úg o`.rh ;=< Odrdjla .,d hk nj

² pqïnlh ksYap, úg o`.rh ;=< Odrdjla .,d fkdhk nj

² pqïnlh p,kh lrk úg o`.rh yryd pqïnl lfIa;%h fjkia jk nj

² o`.rhla fyda ikakdhlhla yryd pqïnl lafIa;%h iS.% f,i fjkia jk úg tys w.%

yryd úoHq;a .dul n,hla yg.kakd nj'

² fuu ixisoaê úoHq;a pqïnl fm%arKh f,i y÷kajkak'

² wdo¾Ykhg wkqj pqïnlfha W;a;r O%ejh  o`.rh wi,g fõ.fhka f.khk úg Odrdj

tla;rd ÈYdjlg;a" W;a;r O%ejh o`.rfhka bj;g fõ.fhka f.k hkúg Odrdj úreoaO

ÈYdjg;a fm%arKh jk nj meyeÈ,s lrkak'
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² pqïnl lafIa;%hl p,kh jk ixjD; mßm:hlg iïnkaO oKavl fm%aß; Odrdfõ ÈYdj

*af,ñxf.a iqr;a kS;sfhka y÷kajd Èh yels nj fmkajkak'

ZZ*af,ñxf.a  ol=K;a kS;shZZZZ*af,ñxf.a  ol=K;a kS;shZZZZ*af,ñxf.a  ol=K;a kS;shZZZZ*af,ñxf.a  ol=K;a kS;shZZZZ*af,ñxf.a  ol=K;a kS;shZZ

iqrf;a on/`.s,a,;a" ueoe`.s,a,;a" udmge`.s,a,;a tlsfklg RcqfldaKs jkfia ilia

lr on/`.s,a, pqïnl lafIa;%fha ÈYdjg;a" udmge`.s,a, p,s;fha ÈYdjg;a fhduq l<

úg ueoe`.s,af,a ÈYdfjka fm%aß; Odrdfõ ÈYdj ,efí'

² úoHq;a pqïnl fm%arKfha fh§ï f,i vhskfudaj yd mßKdul y÷kajkak'

² pqïnl lafIa;%hl N%uKh l<  yels o`.rhla f,i fyda o`.rhla ;=< N%uKh l< yels

pqïnlhla f,i vhskfudaj ks¾udKh lr we;s nj myokak'

² úoHd.drfha we;s wdo¾Y vhskfudaj ̂ model dynamo& l%shd;aul lr fmkajkak' tfia

ke;fyd;a 12¹ fudagrhl ^leiÜ fudagrhla& w.% j,g LED tlla iïnkaO lr

fudagrh w;ska lrljd LED tl o,ajd wdo¾Ykh lrkak'

² nhsisl,a vhskfudajla lrljd n,anhla o,ajd wdo¾Ykh lrkak'

² wdia;ßl uDÿhlv udOHhla jgd T;k,o m%d:ñl yd oaú;shSl o`.r j,ska mßKdulhla

iukaú; nj myokak'

² oaú;Shsl o`.rfha fmdgj,a ixLHdj m%d:ñl o`.rfha fmdgj,a ixLHdjg jvd jeä jk

fia ilia l< mßKdul wêlr mßKdul f,i y÷kajk nj;a" tajd wvq m%;Hdj¾;

fjda,aàh;djla jeä w.hlg mßj¾;kh lsÍug fhdod .kakd nj;a i|yka lrkak'

fïjd úÿ,sh iïfm%aIKh lsÍu i|yd Ndú; lrk nj o i|yka lrkak'

oaú;Shsl o`.rfha fmdgj,a ixLHdj m%d:ñl o`.rfha fmdgj,a ixLHdjg jvd wvqjk fia

ilia l< mßKdul wjlr mßKdul f,i y÷kajk nj;a" jeä m%;Hdj¾; fjda,aàh;djla

wvq w.hlg mßj¾;kh lsÍu i|yd fhdod .kakd nj;a i|yka lrkak' fïjd fj,aäka

jev i|yd iy ir, Odrd cj iemhqï j, Ndú; lrk nj o i|yka lrkak'

² úoHd.drfha we;s wdo¾Y mßKdul ̂ model transformer& l%shd;aul lr fmkajkak' tfia

ke;fyd;a l=vd wjlr mßKdulhla Ndú; lr thg m%;Hdj¾;l Odrd iemhqula ,nd È

l=vd n,anhla o,ajd wdo¾Ykh lrkak'

² úoHq;fha pqïnl M, yd úoHq;a pqïnl fm%arKh wdY%s; .eg¨ úi£ug isiqka fhduq lrkak'

uQ,sl joka$ixl,am (Key Words)(

² úoHq;a pqïnlh -  Electro magnet

² Odrd ;=,dj -  Current balance

² úÿ,s fudagrh - Electric motor

² vhskfudaj -  Dynamo

² mßKdul -  Transformer

² n, hq.auh - Couple of forces

oU/`.s,a,
^pqïNl lafIa;%h&

ueoe`.s,a,
^fm%aß; Odrdj&

udmge`.s,a,
^p,s;h&
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.=Kd;aul fhojqï (

² ldâfndaâ k,hla ^úYalïNh' 2'5cm" È. 15cm&

² mßjD; lïì 200g ^28SWG&

² l=vd ud,sudjla

² úh,s fldaI 4 la

² Odrd ;=,dj

² U - pqïnlhla

² ms;a;, fj,aäx l=rla

² mßkd,sldjla

² ueo ìxÿ .e,ajfkdaógrhla

² m%n, pqïnl oKavla

² wdo¾Y vhskfudaj

² wdo¾Y mßKdulhla

² fudagrhla ^12¹& m%;Hdj¾; Odrd iemhqula

² iïnkaOl lïì

² mdiaik Bhï njq;a tlla'

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² úoHq;a Odrdjla u.ska pqïnl n,hla ,nd .; yels nj wdo¾Ykh lr oelaùu'

² pqïNl lafIa;%hla ;=, jk Odrd /f.k hk ikakdhlhla u; n,hla l%shd;aul jk nj

fmkaùu i|yd ir, l%shdldrlï isÿlr n,fhys ÈYdj fidhd .kakd whqre meyeÈ,s lsrSu'

² úoHq;a pqïnl fm%arK ixisoaêh ir,j meyeÈ,s lsrSu'

² Rcq ikakdhlhla pqïnl lafIa;%hl p,kh jk úg ta ;=,ska Odrdj .,d hd yels ÈYdj

fidhd .ekSu'

² by; ixisoaê i|yd tÈfkod Ôú;fhka WodyrK f.kyer oelaùu'
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ksmqK;dj 22 ( úúO ridhksl l¾udka; wdY%s; ld¾ñl l%shdj,s .fõIKh lrhs'

ksmqK;d uÜgu 22'1 # úúO ridhksl l¾udka; wdY%s; ld¾ñl l%shdj,s .fõIKh lrhs'

ld,Éfþo ixLHdj # 17

bf.kqï M, # ² 5M ixl,amh m%ldY lrhs'

² 5M ixl,amh weiqfrka ridhksl l¾udka;hla ia:dmkh lsÍu ms<sn| j

úuid n,hs'

² inka ksIamdok l%shdj,sfha m%Odk wuqøjH kï lrhs'

² inka ksIamdok l%shdj,sfha m%Odk mshjr úia;r lrhs'

² inka yd laId,l w;r fjki meyeos,s lrhs'

² ridhkd.drfha oS inka ksheoshla ksmojhs'

² ffcj ãi,a ksmoùfï l%shdj,sh úia;r lrhs'

² f*diaf*aÜ fmdfydr ksmoùfï l%shdj,sh úia;r lrhs'

² foaYSh jYfhka f*diaf*aÜ fmdfydr ksmoùfï jákdlu úia;r lrhs'

² ;Ska;j, wvx.= ix>gl kï lrhs'

² ;Ska; ksmoùfï uQ,sl mshjr úia;r lrhs'

² uqyqÿ c,fhka fldaiaálA fidavd ksmoùfï l%shdj,sfha uQ,sl mshjr úia;r

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ksIamdok l%shdj,shla i|yd wjYH iïm;a f,i uqo,a ^Money&" ñksia n,h ^Man Power&"

hka;% ̂Machines&" l%ufõoh ̂Method& iy wuqøjH ̂Materials& y÷kajd fokak'

² ksIamdok l%shdj,shg wjYH idOl w;ßka b;d jeo.;a idOlh udkj iïm;hs'  udkj

n,Yla;sh$udkj iïm; iuia; ksIamdok l%shdj,sfha jeo.;a ld¾hhla bgq lrhs' fï ksid

udkj iïm;a l<uKdlrKh jeo.;a wx.hls' ukao h;a wfkla ish¿u iïm;a ksis f,i

mßyrKh lrñka l¾udka;hla id¾:l;ajh i|yd f.khdug udkj iïm;a l<ukdlrKh

uq,a jk nj wjOdrKh lrkak'

² jev ìu ksis f,ig ixúOdkh lsÍfï oS 5S ixl,amh l<ukdlrK l%uh m%fhdackj;a nj

i|yka lrkak'

² l¾udka; Yd,dfõ l%shdj,sh fldgia lsysmhlg fnod" fiajlhska Tjqkaf.a yelshdj wkqj

j¾. fldg ta ta fldgiaj,g wkqhqla; lsÍu jeo.;a nj fmkajd fokak'

² jHdmdr f,dalfha .kqfokq lrkq ,nk fmdÿ udOHh uqo,a ^Money& ksid l¾udka;hla

wdrïN lsÍug;a" th mj;ajdf.k hdug;a w;HjYH uQ,sl idOlh uqo,a nj fmkajd fokak'

² ksIamdok l%shdj,s fõ.j;a f,i o ld¾hlaIu f,i o isÿ lsÍug hka;% ^Machines& wjYH

nj fmkajd fokak' fuys jdis wjdis idlÉPd lrkak' ;dlaIKfha ÈhqKqj w¨;a hka;%

yªkajd §u ms<sn| idlÉPd lrkak'

² ksIamdok l%shdj,shla i|yd úúO l%ufõo ̂Methods& mj;sk neúka iqÿiq l%ufõohla f;dard

.ekSfï jeo.;alu idlÉPd lrkak' l%ufõoh l%shd;aul lsÍfï § 5S ixl,amh Ndú; l<

yels wdldr idlÉPd lrkak'

² ksIamdok l%shdj,sh i|yd .=Kd;aul núka hq;a wuqøjH ^Meterials& fhdod .ekSfï jdis

idlÉPd lrkak' wuqøjH imhd .ekSfï myiq;dj l¾udka;h fkdlvjd lr f.k hdug
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u. mdok nj fmkajd fokak'

² wuqøjH f,i fhdod .kq ,nk iajdNdúl iïm;la ie,l+ úg th úYd, jYfhka ,nd .;

yels ùu" by< ixY=oaO;djlska hq;= ùu" myiqfjka ,`.d úh yels ia:dkhl msysàu hk

lreKq jeo.;a jk nj wjOdrKh lrkak'

² wefudakshd" fldaiaála fidavd (NaOH)" i,a*shqßla wï,h" yhsfv%dlaf,dßla wï,h yd khsá%la

wï, ksIamdokh ridhksl l¾udka; i|yd ksoiqka f,ig olajñka ridhksl l¾udka;

i|yd ye¢kaùula bosßm;a lrkaak'

² ridhksl ksIamdok l%shdj,shla hkq wuqøjH ixfhda. yd n, Yla;sh Wmfhda.S lr .ksñka

kj ixfhda. ksmoùfï uyd mßudK l%shdj,shla f,ig y÷kajd fokak'

² ridhksl l¾udka; wdY%s;j ridhksl úm¾hdihla isÿùu tys m%Odku ,laIKhla f,ig

±laùug wefudakshd" fldaiaála fidavd" i,a*shqßla wï,h" yhsfv%dlaf,daßla wï,h  yd

khsá%la wï,h wdY%s;j isÿjk ridhksl m%;sl%shd bÈßm;a lrkak'

² wefudakshd ksIamdok lDIsl¾udka;h i|yd o" fldiaála fidavd ksIamdokh  inka ksIamdokh

i|yd o" i,a*shqßla wï, ksIamdokh jdyk negß ksmoùu i|yd o" khsá%la wï,h

lDIsl¾udka;fha oS yd iafMdaGl ksmoùu i|yd o" fmfg%da,shï l¾udka;h bkaOk yd

fjk;a uQ,sl ldnksl ixfhda. ̂ fnkaiSka" fgd¨úka" fm%dmSka& ksmoùu i|yd o" fmfg%da,shï

l¾udka;fha w;=reM, jQ uQ,sl ldnksl ixfhda. u.ska T!IO yd nyqwjhúl øjH ksmoùu

i|yd o Ndú;d jk nj ksoiqka f,i olajñka ridhksl l¾udka; udkj YsIagdpdrh kj

udj;lg fhduq lsÍug fya;= jQ neõ idlÉPd lrkak'

² ridhksl ksIamdok i|yd fhdod.kq ,nk ixfhda. yd ksIamdokh lrkq ,nk ixfhda.

u.ska wys;lr n,mEï we;súh yels ksid fuu ixfhda. .nvd lsÍu yd mßyrKh i|yd

úêu;a l%u wkq.ukh l< hq;= neõ fmkajd fokak' fuu ixfhda. ms<sn| ish¨ ;dlaIKsl

f;dr;=re wvx.= MSDS [Material Safety Data Sheet] mßyrKh lsÍug mqreÿ ùfï jeo.;alu

wjOdrKh lrkak' ksoiqkla f,ig fldaiaála fidavd i|yd MSDS f;dr;=re m;%sldjla

y÷kajd fokak'

² ridhksl ksIamdok i|yd fhdod .kq ,nk wuqøjH ixfhda.j, ixhq;sh" ixY=oaO;dj yd

fN!;sl .=Kdx. ^j¾Kh" >k;ajh jeks& ksr;=rej mÍlAId lsÍfï jeo.;alu meyeÈ,s

lrkak'

² wuqøjH ñY% lsÍfï § ñY% lrk wkqmd; yd ñY% lrk wkqms<sfj< b;d jeo.;a nj wjOdrKh

lrkak' ksoiqkla f,ig HCl ksIamdokfha § H
2
 yd Cl

2
 ksis wkqmd;hg ñY% fkdl< úg §

we;s úh yels .eg¨ idlÉPd lrkak'

² tfiau hï m%;sl%shdjla fõ.j;a yd wêl ;dmodhl kï tu m%;sl%shl úYd, m%udKhla

tljr ñY% lsÍu ksid wêl ;dm m%udKhla flá ld,hla ;=< ckkh ùu fya;=fjka msmsÍï

fyda .sks .ekSï we;súh yels neõ wjOdrKh lrkak'

² ixfhda.hla jrlg iaj,amhla f,iska m%;sl%shdj isÿjk udOHhg tla lsÍu fujeks wk;=re

j<lajd .ekSfï tla Wml%uhla f,ig úia;r lrkak'

² ridhksl l¾udka; wdY%s;j ridhksl mßj¾;k isÿlrk l=àrh m%;sl%shdl=àrh ̂Chemical

Reactor& f,ig y÷kajd fokak' ridhksl m%;sl%shdl=àrfha úYd,;ajh" yevh yd tys jQ

wfkl=;a wxf.damdx." m%;sl%shdfõ ;dm ridhksl f;dr;=re" pd,l ridhksl f;dr;=re"

m%;sl%shl yd M,j, fN!;sl wjia:dyd ridhksl .=K u; r|d mj;sk nj fmkajd fokak'
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² m%;sl%shd l=àrh wdY%s;j wuqøjH ixfhda. /f.k hk k< moaO;s" m%Odk M,h fukau w;=re

M, bj;a lsÍfï k< moaO;s yd ;dm yqjudre lsÍu yd m%;sl%shd ñY%Kh ñY% lrñka taldldr

ixhq;shla m%;sl%shd udOH ;=< mj;ajd .ekSu wdosh i|yd úfYaIs; Wml%u fhdod we;s neõ

úia;r lrkak'

² we;eï m%;sl%shd i|yd ;dmh ,nd Èh hq;= h' fujeks m%;sl%shdjla m%;sl%shd l=àrh ;=< isÿ jk

úg § b;d ld¾hlaIuj m%;sl%shd udOH mqrd tldldrSj WIaK;ajh mj;ajd .ekSfï jeo.;alu

wjOdrKh lr.kak'

² WIaK;aj jHdma;sh taldldr fkdjQ úg § jeä WIaK;aj m%foaYfha § m%;sl%shdj fõ.j;aj isÿ

ùu;a wvq WIaK;ajh m%foaYfha § m%;sls%hdfõ fõ.h idfmalaIj fifuka isÿ ùu;a ksid

ksIamdok l%shdj,sh taldldrj mj;ajd .ekSug fkdyels ùu yd wjika M,fha .=Kdx.

wjYH m%ñ;sh lrd f.k taug fkdyels ùu wd§ .eg¨ we;s ùï idlÉPd lrkak'

² m%;sl%shd l=àrh ;=< isÿ jk m%;sl%shdj ;dmodhl kï ld¾hlaIuj ;dmh bj;a lsÍfï

jeo.;alu idlÉPd lrkak' ld¾hlaIuj ;dmh bj;a lsÍug fkdyels jqjfyd;a m%;sl%shd

l=àrhg ̂ m%idrKh ùu& msmsÍ hEu jeks wjodkï iy.; ;;a;aj we;s úh yels neõ idlÉPd

lrkak' tfiau m%;sl%shd YS>%;dj fjkia ùu" w;=re m%;sl%shd isÿ ùfï m%jK;djla mej;Su

wdoS fya;= ksid ksIamdok l%shdj,sh wdY%s;j o .eg¨ we;s úh yels neõ fmkajd fokak'

² ridhksl l¾udka;Yd,d wdY%s;j jq msmsÍï wd§ wk;=re yd Bg fya;= úh yels lreKq ms<sn|j

f;dr;=re /ia lsrSug yd jd¾;d bÈßm;a lsÍug YsIHhska Èßu;a lrkak'

² m%;sl%shd l=àrh ;=< ridhksl mßj¾;k isÿ jk úg § WIaK;ajh" mSvkh yd ridhksl

mßj¾;kh isÿ ù we;s m%udKh ms<sn|j ksr;=re wjOdkfhka isàfï jeo.;alu meyeÈ,s

lrkak'

² ksIamdok l%shdj,sh wjidkfha ksmojk ,o kj ridhksl ixfhda.fha ixY=oaO;dj yd

.=Kd;aul nj ms<sn| ;;a;aj jd¾;dj, jeo.;a lu meyeÈ,s lrkak' fuu .=Kdx. m%udKd;aul

j uekSfï úúO Ys,am l%u we;s neõ úia;r lrkak'

;dm cklh

lmdgh
ñY% lrk
WmlrKh

WIaK;ajudkh

mSvkudkh

lmdg
lmdgh

M,h msgùu

C(l) M,h

fudagrh
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² ksIamdok l%shdj,sh wdY%s;j m%Odk ridhksl wuqøjHj,g wu;rj we;eï úg m%;sl%shdj

fõ.j;a lsÍfï W;afm%ar fhdod .kakd nj o we;eï wjia:dj, § W;afm%arlfha l%shdldÍ;ajh

;j ÿrg;a jeä ÈhqKq lrk W;afm%arl j¾Ol fhdod .kakd neõ ksoiqka u.ska myokak'

ksoiqkla f,i wefudakshd ksIamdokfha È W;afm%arl j¾Ol f,ig K
2
O yd Al

2
O

3
 fhdod

.ekSu fmkajd fokak'  W;afm%arl j¾Ol hkq W;afm%arlhla fkdjk neõ wjOdrKh

lrkak'

² ksIamdok l%%shdj,shla ks;ru m%Yia; ;;a;aj hgf;a isÿlrk nj wjOdrKh lrkak'

ksIAmdÈ;fha ;sìh hq;= .=Kdx. u; yd ta i|yd jQ ksIamdok úhou wju jk wdldrh u;

m%Yia; ;;a;ajh ;SrKh lrhs' tu ;;a;aj ksIamdok l%shdj,sh ld¾hCIu lsÍug;a iuia;

l%shdj,sfha M,odhs;dj jeä lsÍu;a jeo.;a jk nj fmkajd fokak'

² ksIamdok l%shdj,shla ie,iqï lsÍfï § wk;=re isÿùu je,elaùu i|yd mshjr .ekSu b;d

jeo.;a nj wjOdrKh lrkak' fï ksid ksIamdokd.dr wdY%s;j iEu l%shdldÍ;ajhlau ksis

f,ig kshdukh lsÍu yd ksÍCIKh lsÍu b;d jeo.;a nj wjOdrKh lrkak'

² ksIamdok l%shdj,s u.ska mßirhg isÿjk ydksh wju jk mrsos tajd ie,iqï lsÍu b;d

jeo.;a nj wjOdrKh lrkak'

² inka ksIamdok l%shdj,sh ms<sn| my; i|yka f;dr;=re idlÉPd lrkak'

² ikSmdrlaIl cSú;hla i|yd inka jeo.;a jk nj;a frÈ fia§u" jeäysáhkaf.a YÍrh

msßisÿ lsÍu yd <orejkaf.a YÍrh msßisÿ lsÍu i|yd fhdod .kq ,nk inka j¾. tlsfklg

fjkia nj;a úia;r lrñka inka ksIamdokfha jeo.;alu wjOdrKh lrkak'

² idudkHfhka inka f,ig y÷kajkafka fïo wï,j, ^È.= odu ldfndlais,sla wï,j,&

fidaähï ,jK neõ ridhksl jHqy u.ska úia;r lrkak'

² fïo wï,j, fidaähï ,jKfha c,ldó ysila yd c,NS;sl yhsfv%daldnka j,s.hla we;s

neõ úia;r lrkaak'

c,NS;sl j,s.h c,ldó ysi

² inka ksIamdokhg .kq ,nk m%Odk wuqøjH jkqfha fldaiaála fidavd (NaOH) yd Ydl fyda

i;a;aj f;,a nj;a tajdfha wka;¾.; m%Odk ix>glh g%hs.a,sirhsâ nj;a myod fokak'

² inka ksIamdokfha § fuu g%hs.a,sirhsâ wKq yd NaOH w;r m%;sl%shdfjka tu tiagr

nkaOk ì|S fïo wï,j, fidaähï ,jK yd .a,sifrda,a iE§u ief*dkSlrKh f,ig

y÷kajd fokak' fï i|yd 50] fldiaála fidavd ødjKhla Ndú; l< yels nj mjikak'
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² inka ksIamdokfha § isÿjk ridhksl m%;sl%shdj ief*dkSlrKhhs' tys w;=re M,h .a,sifrda,a

neõ úia;r lrkak'

² Ydl f;,a$i;a;aj f;,a ñY%Kh yd c,Sh fldaiaála fidavd tlsfkl ñY% fkdjk ksid

l,dm folla f,ig mj;sk nj;a ief*dkSlrKfha § iEfok .a,sifrda,a c,Sh l,dmfha

Èhjk w;r inkaj, c, øjH;dj wvq ksid c,Sh l,dmfhka fjkajk w;r c,h u;

mdfjk nj meyeÈ,s lrkak'

² iEfok inka ;=< hï m%udKhla .a,siÍka" m%;sl%shd fkdl< f;,a yd fldaiaála fidavd

;sfnk nj meyeÈ,s lrkak'

² fldaiaála fidavd ifï yd weiaj, ishqï mglj,g ydkslr ksid tu fldaiaála fidavd

WodiSk lsÍu jeo.;a neõ fmkajd fokak'

² tlsfkl ñY% fkdjk øj l,dm folla w;r isÿ jk m%;sl%shdjla inka ksIamdokfha §

isÿjk ksid wdrïNfha § fuu l,dm fol tlsfkl yd fyd¢ka ñY% lsÍu b;d jeo.;a h'

² .a,sifrda,a iys; c,Sh l,dmh yd inka fjkalsÍu jeo.;a mshjrla neõ wjOdrKh lrkak'

² c,Sh l,dmh msßmyÿ lr .a,siÍka ,nd.; yels neõ i|yka lrkak'

² c,Sh l,dmhg ̈ Kq ̂NaCl& tla lsÍu u.ska c,Sh l,dmh ;=< Èhjk inka m%udKh wvq l<

yels w;r ¨Kq ksid c,l,dmfha >k;ajh jeäùu ksid b;d myiqfjka c, l,dmh u;

inka tlaùug i,iajd c, l,dmfhka yd inka fjkal< yels neõ úia;r lrkak'

² fufia fjkalr .kakd inka wdY%s;j 30] muK c,h we;s nj o 70 oC g r;al< úg tu

f;;a inka myiqfjka fmdïm l< yels ;;a;ajhg m;a l< yels nj o fmkajd fokak' tu

f;;a WKqiqï inka fmdïm lrñka m%;sl%shd l=àrfhka bj;a lsÍug yels neõ úia;r

lrkak'

² fufia fjkal< f;;a inkaj, wvx.= .a,sifrda,a m%udKh bj;a lsÍu i|yd kej;;a ¨Kq

ødjKhla iu. ñY% lrñka c,Sh l,dmhg .a,sifrda,a ixl%uKh ùug i,iajñka f;;a

inka ys jQ .a,sifrda,a m%udKh wvq l< yels neõ úia;r lrkak'

² .a,sifrda,a bj;a l< f;;a inka ;=< ,jK yd c,h we;s w;r flakaødmirKfhka fuu

c,Sh ,jK yd inka fjka l< yels neõ idlÉPd lrkak'

² c, m%udKh wvq l< inka wdY%s;j hï m%udKhlg m%;sl%shd fkdl< fldaiaála fidavd ;sìh

yelsh' th WodiSk lssÍu msKsi  isÜßla wï,h fyda iqÿiq m%udKfhka Ydl f;,a ñY% lsÍu

isÿlrk neõ úia;r lrkak'

² wvq mSvkhla hgf;a r;a lrñka c,h bj;a lr f;;a inka úh,Su ̂Vacuum drying& isÿlrk

nj úia;r lrkak'

² úh,k ,o inka iu. msrjqïldrl" j¾Kl yd iqj|ldrl ñY% lsÍfuka miq iqÿiq yev.eiaùï

yd weisÍï isÿlrk neõ úia;r lrkak'

² ksIamdolhska úiska inkaj,g úúO .=Kdx. tla lsÍu msKsi yd ;r`.ldÍ fj<|fmd< i|yd

úúO Ydl f;,a fyda Ydl f;,a ñY%K fyda Ydl yd iu. i;a;aj f;,a ñY%K Ndú; lrñka

inka ksIamdokh lrk neõ idlÉPd lrkak'

² Y%S ,xldfõ idudkH fidaok inka ksIamdokhg fmd,af;,a fhdod.kq ,nk nj;a fujeks

inka ksIamdokd.dr Y%S ,xldfõ úúO m%foaYj, msysgd ;sfnk nj;a úia;r lrkak'
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² CId,lj, o c,ldó ysila yd yhsfv%daldnksl c,NS;sl j,a. m%foaYhla we;;a c,ldó

ysfiys i,af*aÜ ldKAvhla we;s neõ fidaähï f,darhs,a i,af*aÜ u.ska meyeÈ,s lrkak'

² fuu fidaähï f,drhs,a i,af*aÜ CIqø Ôù l%shdldrlï yuqfõ ÔrKh fkdùu ksid mßir

ÿIlhla ùu wjdishla neõ meyeÈ,s lrkak'

² fidaähï f,darhs,a fnkaiSka i,af*dfkaÜ CIqø Ôù l%shdldrlï yuqfõ ÔrKhg ,lajk

ksid mdßißl .eg¨ we;s lsÍug fya;= fkdjk neõ i|yka lrkak'

w¨;a ,jK ødjKh

c,Sh l,dmh

,jK ødjKh

msrjqï

inka
ksIamdos;h

wdl,k øjH ^j¾Kl" iqj|ldrl&

f;;a inka

WodiSk l< ÿn, wï, inka

flakaøm%idrKh
c,Sh ,jK

l,dmh

úh,s inka

.a,siÍka bj;a l<
fidaok ,o f;;a inka

f;,a ñY%Kh fldaiaála fidavd ødjKh

mßmyÿ fkdl<
f;;a inka

.a,siÍkaief*dkSlrK

m%;sl%shd l=àrh

wvq mSvk ;;a;aj
hgf;a úh<Su

>
<

<
<

<
<

<
<

<

<

< <

>

>

<<

>

<
>

>

.a,sifrda,a iys;
,jK ødjKh

,jK ødjK

>

isÜßla wï,h<
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² my; i|yka mshjr wkq.ukh lr inka ksheÈhla ms<sfh, lrkak'

² mßudj 100 ml îlrhg Ydl f;,a 5 g uek.kak' thg t;fkda,a 15 ml yd 20] (w/w %)

NaOH ødjKhla 15 ml tla lrkak' fuu ødjKh b;d fyd¢ka  l+re.dóka r;a lrkak'

ia;r fol fkdfmkS hk ;=re r;alrkak' ^fndfyda úg ñks;a;= 30 muK fõ,djla r;a

lsÍug isÿ fõ'&  fuúg ødjKh fyd|ska mdroDYH úh hq;=h' r;alrk úg oS jdIamSlrKh

ksid mßudj ie,lsh hq;= ;rï wvqùula jqjfyd;a c,h yd t;fkda,a iu mßud ñY%Khla

u.ska kej;;a wdrïNl mßudj olajd m%;sl%shd ñY%Kfha mßudj ilikak'

² ix;Dma; NaCl ødjKfhka 50 ml mßudjla 250 ml  îlrhlg uek .kak' ief*dkSlrKh

wjika jQ miq tu m%;sl%shd ñY%Kh ix;Dma; NaCl  ødjKhg tl;= lrkak' fuúg

fyd|ska l+re.dñka ñY% lrkak' bka miq whsia j;=r ødjKhla ;=< îlrh nyd isis,a ùug

bv yßkak'

² fmryka lvodishla yd nQlak¾ mqkS,hla Ndú; lr ßla; ̂Vacuum& lrñka ødjKh fmrd

inka fjka lr .kak' fjka l< inka úh,Sug ;nkak'

ffcj ãi,a ksIamdokh ms<sn|j my; i|yka lreKq wkqidrfhka idlÉPdjla fufyhjkak'

² fmfg%da,shï bkaOk mqk¾ckkh fkdjk iïm;a f,ig y÷kajd fokak'

² fmfg%da,shï iïm; f,dj mqrd taldldÍj jHdma;j ke;s ksid;a kQ;k udkj YsIAgdpdrfha

m%Odk n, Yla;s iemhqu fmfg%da,shï bkaOk ksid;a foaYmd,k" wd¾Òl yd iudÔh .eg¨

/ilg o fuu fmfg%da,shï iïm; fya;= ù we;s nj idlÉPd lrkak'

² mqk¾ckkh fkdjk iïm;a f.da,Sh jYfhka mßfNdackh lrk úgoS tjd laIh ùu isÿ

jk w;r tu iïm;a laIhùu i|yd jQ y¾nÜ jdoh (Herbert Theory) fláfhka y÷kajkak'

² mqk¾ckkh fkdjk iïm;la jQ fmfg%da,shï bkaOk ñksid mßfNdackh lrk rgdj u;

fmfg%da,shï bkaOk ksIamdÈ;h Wmßuhla lrd meñfKk nj;a miqj ksIamdÈ;h l%ufhka

wvq jk nj y¾nÜ jdofha uQ,sl wx.hhs'

² fuu jdoh u; tï'fla' y¾nÜ úiska weußld tlai;a ckmofha fmfg%da,shï f;,a ksIamdÈ;h

jir 1965-1970 w;r jljdkqfõ § Wmßuhg m;ajk njg wkdjels m< lrk ,§' tu

wkdjelsfha ksjerÈ;dj ;yjqre úh'

² jir 1995 miqj fuu jdofhka bÈßm;a l< wkdjelsj, ksjerÈ;dj wvqùula isÿ ù we;'

thg fya;=j kj ;dlaIKh" f.da,Sh foaYmd,ksl idOl yd kj iïm;a fidhd .ekSu neõ

i,lhs'

² fmfg%da,shï bkaOk mqk¾ckkh fkdjk ksid th laIh jk hq.hla t<efUk nj fmdÿ

ms<s.ekSu nj olajkak'

jd¾Isl
ksIamdokh

ld,h
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² fmfg%da,shï bkaOk oykh ksid jdhq f.da,fha  C O
2
 m%udKh jeä ùu ksid isÿ jk

mdßißl .eg¨ idlÉPd lrkak'

² fuu fya;= ksid mqk¾ckkh jk iïm;a (Renewable raw materials) ms<sn| wjOdkh jeäfjñka

we;s nj fmkajd fokak'

² ffcj ãi,a i|yd jQ wuqøjH mqk¾ckkh jk iïm;la jk ksid th oykh lsÍu

jdhqf.da,hg w¨f;ka C O
2
 tla lsÍug fya;= fkdjk nj myod fokak'

² fï i|yd wjYH fu;fkda,a fmfg%da,shï l¾udka;fha ,efnk ixfhda. weiqßka ksmojk

ksid tjeks ffcj ãi,a 100] u mqk¾ckkh jk iïm;a weiqfrka ksmojk ffcj ãi,a

fkdjk nj i|yka lrkak'

² ldfndayhsfâ%Ü ixfhda. laIqø Ôú meiSu u.ska ksmojk ffcj fu;fkda,a fhdod.ksñka

100] mqk¾ckkh jk iïm;a fhdod f.k ffcj ãi,a  ksmoùu flfrys wjOdkh fhduq

ù we;s nj i|yka lrkak'

² ffcj ãi,a hkq os.= odu ldfndlais,a wï,j, fu;s,a tiagr neõ y÷kajd fokak'

Fatty Acid Methyl Ester (FAME)

² Ydl f;,aj, we;s g%hs.a,sirhsâ yd fu;fkda,a m%;sl%shd lsÍfuka fuu ffcj ãi,a ksmoúh

yels nj mjikak' th g%dkaiatiagÍlrK m%;sl%shdjla f,ig y÷kajd fokak'

yhsfv%daldnka j,s.h

jdhqf.da,Sh

g%hs.a,sirhsâ

fu;fkda,a

.a,sifrda,a
FA M E
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² ffcj ãi,a ksIamdokfha m%Odk w;=reM,h .a,sifrda,ah'

² .a,sifrda,a yd fu;s,a tiagr ixfhda. tlsfkl ñY% fkdjk ksid ia;r fjka fõ' tksid

fuu l,dm fol myiqfjka fjka l< yels nj i|yka lrkak'

² W;afm%arl f,ig  NaOH Ndú; lrk úg oS .eg¨ we;s úh yelsh' Ydl f;,aj, ksoyia

ldfndlais,a wï, jeämqr we;akï tajd  NaOH iu. m%;sls%hd lsÍfuka inka we;sjk nj;a

tu inka we;s ùu ksid W;afm%arl ls%hdjg ndOd we;s ùu;a" ñY% lsÍfï oS fmK we;s ùu;a

fya;=fjka ksIamdok ls%hdj,shg ndOd we;s jk nj i|yka lrkak'

² Ydl f;,aj, ksoyia ldfndlais,sla wï, m%udKh jvd;a my< úh hq;= nj meyeos<s lrkak'

² Ydl f;,aj, weisâ wxlh (Acid value) uekSu u.ska ksoyia ldfndlais,a wï, ms<sn|

ñkqula ,nd .; yels nj fmkajd fokak'

² weisâ wxlh u.ska Ydl f;,a 1 g ys wka;¾.; ksoyia fïo wï, m%udKh WodiSk lsÍug

wjYH KOH m%udKh olajk w;r tys tall mg g-1neõ meyeos<s lrkak'

² ksoyia fïo wï, (FFA) m%udKh 2'5 (w/w %) g jvd wvq kï W;afm%Arl ls%hdjg ndOd we;s

fkdjk neõ i|yka lrkak'

² ksoyia fïo wï, m%udKh 2'5] g jvd jeä kï th iu. fu;fkda,a ñY% lr ksoyia fïo

wï,j, fu;s,a tiagr MEFA njg m;a lsÍfuka miqj ffcj ãi,a ksmoùug fhdod .;

yels nj úia;r lrkak'

² W;afm%arl f,ig NaOH Ndú; lrk úg oS th fu;fkda,a ;=< osh lrkq ,nhs'

² m%;sls%hdfõ M,odj jeä lsÍug jeämqr fu;fkda,a fhdod .kakd nj i|yka lrkak'

² m%;sl%shd l=àrh ;=< m%;sl%shdj isÿ ùfuka miq >k;ajh jeä .a,sifrda,a iys; ia;rh my<

ia;rfha f,ig o ffcj ãi,a  by< ia:rh f,ig o mj;sk nj i|yka lrkak'

² flakaødmidÍ l%uhla u.ska fuu ia;r fjka l< yels nj meyeos<s lrkak'

² m%;sl%shdfjka iEfok inka fuu ia;r folu wdY%s;j wmøjHhla f,ig we;s nj i|yka

lrkak'

² óg wu;rj m%;sl%shdjg iyNd.s fkdù b;sßjk fu;fkda,a" m%;sl%shd fkdl< f;,a yd

W;afm%arlh o fuu ia;r foflysu wmøjH f,ig we;snj i|yka lrkak'

² ffcj ãi,a ;=< we;s fu;fkda,a bj;a lsÍug r;a lrñka jdIAm lrk w;r tu jdIamh

kej; >kSNjkh lr ,nd .kakd fu;fkda,a kej;;a ffcj ãi,a ksIamdokhg fhdod

.kakd nj meyeos,s lrkak'

² fu;fkda,a bj;a lsÍfuka miq ffcj ãi,a ;=< ;jÿrg;a wmøjH jYfhka .a,sifrda,a yd

W;afm%Aarl we;akï  tu ffcj ãi,a ;=<ska c,h nqnq,kh lsÍu  tajd msßmyÿ lsÍfï tla

l%uhla f,i y÷kajd fokak'

² wjidkfh aoS ffcj ãi,a úh<d tys we;s c,h bj;a lrk w;r fmÍu u.ska >k wxY+

we;akï tajd bj;a lrk nj i|yka lrkak'

² msßmyÿ fkdl< .a,siÍka msßmyÿ lrñka tys jQ fu;fkda,a kej;;a ffcj ãi,a ksmoùug

fhdod.; yels nj myokak'

² úIu cd;Sh W;afm%arl f,ig MgO, ZnO yd SnO
2 
fhdod .; yels nj;a tu.ska inka

ksmoùu wju lr .ksñka ksIamdok ls%hdj,sfha ld¾hlaIu;dj yd M,odj o jeä lr .;

yels nj úia;r lrkak'

² ffcj ãi,a úúO wdldrhg j¾;udkfha Ndú; lrk nj i|yka lrkak' B
100
 hkq fmfg%da,shï

ãi,a ñY% fkdl< msßisÿ ffcj ãi,a njo  B
20'
, B

5 '
yd B

2
hkq fmfg%da,shï ãi,a ñY% l<

jdKsc ffcj ãi,a neõ úia;r lrkak'

² ffcj ãi,a 20] la o" fmfg%da,shï ãi,a 80] la o  ñY% l< úg oS B
20'
f,ig j¾. lrk nj

i|yka lrkak'



55

;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

;Ska; ksIamdokh ms<sn| my; i|yka lreKq isiqka iu. idlÉPd lrkak'

² ;Ska; ksIamdok ls%hdj,sfha oS ridhksl m%;sl%shd isÿ fkdjqj o úúO wdldrfha ridhksl

øjH mokï jQ l¾udka;hla neõ i|yka lrkak'

² ;Skak ksIamdok ls%hdj,sfha oS myiqfjka ñY% fkdjk ixrpl iaa:dhsj mj;sk mßos ñY%

lsÍu uQ,slu ls%hdj,shla f,i meyeos,s lrkak'

² ;Ska;j, .,d hdfï .=Khg fya;=j ta i|yd fhdod .kakd ødjlh nj meyeos<s lrkak'

² ;Ska; mg,h fyd|ska úh<Sfuka miqj we;sjk oeä úh<s mg,h ;Ska; ksmoùug fhdod

.kakd nyqwjhúl u.ska we;slrk nj wjOdrKh lrkak'

² ;Ska;j,g úúO j¾K ,nd .ekSu msKsi j¾Kl Ndú; lrk nj i|yka lrkak'

² ;Ska;j, úúO .=Kdx. m%Yia; uÜgug .ekSug wdl,k ixfhda. (Additives) fhdod .kq

,nk nj mjikak'

² ;Ska; ksIamdokfha oS ødjlh" nyqwjhúl øjH ^ne÷ïldrlh / Binder &" wdl,k øjH yd

jraKl uQ,sl jYfhka fhdod .kakd w;r ødjlh 30] - 80] mrdihl o ne÷ïldrlh 20]

- 60] w;r mrdihl o j¾Kl 2] - 40] w;r mrdihl o yd wdl,k øjH 0] - 5] w;r

mrdihl o mj;sk nj i|yka lrkak'

² ødjlh yd nyqwjhúlh u.ska ;Ska; ødjKhg wjYH ÿiai%dù .=Kh ,nd fok nj

meyeos<s lrkak'

² ;Ska; wdf,am lsÍfuka miqj úh,s oeä ia;rh ks¾udKh jkafka nyqwjhúl wKq tlsfklg

,x ù weisÍu fyda tu wKq w;r yria nkaOk ks¾udKh ùu;a yd ødjl wKq jdIAm ù hdu;a

hk fya;= ksid nj myod fokak'

² fuu nyqwjhúl wKq mDIAGhg ;oska wef<k w;r tu nyqwjhúl wKq u.ska j¾Kl wKq

r|jd .kq ,nk nj myokak'

²²²²² j¾Kl øjH wldnksl fyda ldnksl ixfhda. jk w;r fïjd ishqï wxY= iajrEmfhka we;s

nj meyeos<s lrkak'

² j¾Kl jeä jQ úg oS úh<s ;Ska; mg,h os<sfik iq¨ nj wvq r¨ mDIaGhla jk w;r j¾Kl

wvqlr ne÷ï ldrlh jeä l< úg oS úh<s ;Ska; mg,h os<sfik iqug mDIAGhla njg m;a

l< yels nj meyeos<s lrkak'

² jvd;a iqÿ j¾Khla ,nd .ekSug ghsfÜkshd (TiO
2
) j¾Klh fhdod .kakd nj i|yka

lrkak'

² ødjlh f,i c,h fhdod we;s ;Ska; bu,aIka ;Ska; f,ig o ldnksl ødjl fhdod we;s

;Ska; tku,a ;Ska; f,ig o fj<| fmdf<a we;s nj meyeos<s lrkak'

² tku,a ;Ska; úh<sfï oS jdhqf.da,hg ldnksl ødjl jdIamh tlaùu jdhqf.da, ¥IKhg

fya;= jk nj o bu,aIka ;Ska; u.ska jk jdhqf.da, ¥IKh wju nj o i|yka lrkak'

² j¾Klj,g wu;rj msrjqï øjH (fillers) tla lrk nj o fndfyda úg ta i|yd le,aishï

ldnfkaÜ tl;= lrk nj;a i|yka lrkak'

² ;Ska;j, Wl= .;sh$>klu jeä lsßug fhda.H wdl,k ixrpl f,i Thickners tla lrk

nj i|yka lrkak'

² j¾Kl yd msrjqï wxY= iu. nyqwjhúlh fyj;a ne÷ïldrlh fyd|ska wka;¾l%shd l<

hq;=h' tu wka;¾l%shd jeä lsÍug f;;aldrl (Wetting agent) tla lrk nj i|yka lrkak'

² fuu ixrpl ish,a, b;d fyd|ska ñY% úh hq;= w;r taldldr jHdma;shla mej;sh hq;=h' tu

ksid by; i|yka ixrpl ish,a, tljr tlalr ñY% fkdlrk nj o tajd ñY% lrk úúO

wkqms<sfj< we;s nj o i|yka lrkak' tu wkqms<sfj< fjkia jQ úg wjYH .=Kdx. ,nd

.; fkdyels nj o meyeos<s lrkak'
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² iQ¾hdf,dalhg ks;r újD; jk mDIAG i|yd fhdod .kakd ;Ska;j,g mdrcïnq, lsrKj,g

Tfrd;a;= fok iqúfYaIs nyqwjhúl fhdod .kakd nj meyeos,s lrkak'

² isfuka;s mDIAG jeks Ndiañl mDIAG i|yd wdf,am lrk ;Ska; ksIamdokfhaoS fmd,stiagr

ldKavhg wh;a nyq wjhúl fhdod .efkkafka ke;s nj i|yka lrkak' thg fya;=j tu

mDIAGfha jQ NdIañl;dj ksid fmd,stiagrfha tiagr nkaOk î| jeàu nj fláfhka

i|yka lrkak'

fldaiaála fidavd ksIamdokh ms,sn| my; i|yka lreKq wjOdrKh jk fia idlÉPdjla

fufyhjkak'

² fldaiaála fidavd ksIamdokh i|yd moku c,Sh NaCl ødjKhla úoHq;a úÉfþaokh lsÍu nj

mjikak'

² c,Sh NaCl udOHfha nyq,j Na+

(aq)
 yd Cl

-

(aq)

 we;s w;r c,fha ÿ¾j, ú>gkfhka iq¿

m%udKhlska H + yd  O H- mj;sk nj úia;r lrkak'

² úoHq;a úNj wka;rhla hgf;a lef;davh foig Na+

(aq)
 yd H +

(aq)
 ixl%uKh jk w;r

wefkdavh foig Cl-
(aq)

 yd O H-
(aq)

 ixl%uKh jk nj myokak'

² lef;davfha oS Na+ whkj,g jvd  myiqfjka H +TlaisyrKh ú H
2  
iEfok w;r wefkdavfha

oS O H- whkj,g jvd myiqfhka Cl-  whk TlaislrKh ù Cl
2 
ksoyia jk nj úia;r lrkak'

² úoHq;a WodiSk;dj mej;Su i|yd Cl-   whk bj;a jk úg tu bj;a jk YS>%;djg iudkj

O H- whk ksmoùula isÿ úh hq;= nj myokak' lef;davh wjáka H + whk H
2 
f,i ksoyia

ùu ksid c, wKq os.ska os.g ú>gkh ùfï m%;sM,hla f,i Cl- bj;a ùfï YS>%;djg

iudkj udOHhg O H- ,efnk nj úia;r lrkak'

² fï ksid uOHh ;=< NaCl  idkaøKh wvq fjñka NaOH idkaøKh jeä jk nj meyeos<s

lrkak'

² laf,daßka jdhqj NaOH iu. m%;sl%shd lr  NaOCl   yd   NaCl  iEfok ksid wefkdav

m%foaYfha iEfok  Cl
2
  jdhqj NaOH iu. m%;sl%shd lsßu je<elaùfï Wml%uhla fhdackd

lsßug isiqka Wkkaÿ lrjkak'

² isiqkaf.a fhdackdjkays fhda.H;d idlÉPd lrkak'

² whkj,g mdr.uH weianeiagia m%dÖrhla fhoSu Wml%uhla f,ig úia;r lrkak'

² weianeiagia m%dÖrh whk i|yd jrKSh m%dÖrhla fkdjk ksid th yryd lef;dav l=árh

yd wefkdav l=árh w;r ish¨u whk yqjudre úfï yelshdjla we;s nj isiqka f.ka u;= lr

.ekSug Wkkaÿ lrjkak'

² m%dÖrh yryd øjiaÒ;sl mSvkhla f.dvk.d ;sîu ksid lef;dav l=àrfha isg wefkdav

l=árhg whk ixl%uKh ùfï yelshdj wju ú we;s nj isiqka f.ka u;= lr  .eksug

W;aidy .kak'

² ld,h;a iu. tla tla l=àrh ;=< whk idkaøK fjkia úu ms<sn|j isiqkaf.a woyia

úuiñka lef;dav l=àrh ;=<  NaOH idkaøKh jeä jk wdldrh meyeos<s lrkak'

² m%dÖr fldaIfha yrialvla úia;r lrkak' ldnka wefkdavhla fhdod .ekSfï moku meyeos<s

lrkak'

² úoHq;a úÉfPaokh lrk úNj wka;rh fukau mDIAÀl Odrd >k;ajho ld¾hCIu;dj yd

M,odj i|yd jeo.;a jk nj i|yka lrkak'

² whk i|yd jrKSh mdr.uH;djla we;s mg, fhdod .ksñka ixY=oaO;dj by< NaOH

ksIamdokh msKsi mg, fldaI l%uh fhdod .kakd nj meyeos<s lrkak'

² mg, fldaI l%uh ix;;sl ls%hdj,shla ksid jvd;a ld¾hCIu l%uhla f,ig y÷kajd

fokak'
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mg, fldaIhmg, fldaIhmg, fldaIhmg, fldaIhmg, fldaIh

m%dÖr fldaIhm%dÖr fldaIhm%dÖr fldaIhm%dÖr fldaIhm%dÖr fldaIh

² úoHq;a úÉfþokfhka ,efnk w;=reM, jk H
2 
yd Cl

2
jdhq" HCl yd úrxck l=vq jeks

wfkl=;a ridhksl l¾udka; i|yd wuqøjH f,i fhdod .; yels nj i|yka lrkak'

² úoHq;a úÉfþokh wdY%s; wêfjda,aàh;dj wvq lr .ekSu i|yd f,day Tlaihsv ñY%s; f,day

bf,lafg%dav ̂Mixed metal oxide-MMO& ÈhqKQ lr we;'

fmdiafmaÜ fmdfydr

² Ydl j¾Okhg wjYH fmdiamria imhk m%Njhla f,ig fmdiafmaÜ fmdfydr y÷kajkak'

² fmdiafmaÜ fmdfydr ksmoùug wemghsÜ Lksch fhdod .; yels nj meyeos<s lrkak'

² wemghsÜ ys ridhksl iajrEmh ie,l+ úg *af,dafrd wemghsÜ" laf,dafrda wemghsÜ yd

yhsfv%dlais wemghsÜ f,ig wdldr lsysmhls'

Ca
5
(PO4)3

F      *af,dafrd wemghsÜ

Ca
5
(PO4)3

Cl    laf,dafrda wemghsÜ

Ca
5
(PO4)3

OH   yhsfv%dlais wemghsÜ

² wemghsÜ c,fha wødjH ksid flá ld,sk fnda. i|yd wemghsÜ fhoSfuka Ydlj, fmdiafmaÜ

wjYH;dj imqrd,sh fkdyels nj myokak'

c,h we;=¿ lsÍu

fidaähï
yhsfv%dlaihsâ
ødjKh bj;g

idkaø ¨Kq ødjKh
we;=¿ lsÍu

1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234

laf,daÍka yhsârcka

jrKSh mg,h

Ndú; l< ¨Kq
ødjKh bj;g

ghsfÜkshï
wefkdavh ksl,a lef;davh

yhsv%cka jdhqj

n%hska iys;
fidaähï
yhsfv%dlaihsâ

laf,daÍka
jdhqj

ghsfÜkshï
wefkdavh

jdfka
lef;davh

weianeiafgdaia m%dÖrh

n%hska ødjKh
Na+

OH-

H
2
O           H

2
O
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² flá ld,Sk fnda. i|yd c,ødjH fmdiafmaÜ fmdfydr ksmoùfï m%Njh f,ig wemghsÜ

Ndú; l< yels nj meyeos<s lrkak'

² tmamdj, wemghsÜ ksêfha wvx.= ixfhdað; fmdiamria m%udKh 34] - 40] jqjo c, ødjH

ixfhdað; fmdiamria m%udKh 5] - 6] ;rï nj meyeos<s lrkak'

² c,ødjH fmdiamria m%udKh jeä fmdfydr njg wemghsÜ m;a lsÍfï m<uq mshjr f,i

wemghsÜ Lksch wjYH m%udKhg l=vq lsÍfï jeo.;alu meyeos<s lrkak'

² wjYH m%udKhg l=vq lrk ,o wemghsÜ ridhksl mßj¾;kh i|yd my; i|yka l%u

Ndú; lrk nj myod fokak'

² i,amshqßla" yhsfv%dlaf,daßla fyda khsá%la wï,h iu. m%;sl%shd lrùu

² fidaähï ldnfkaÜ iu. m%;sl%shd lrúu

² i¾mkaghska Lksch iu. m%;sl%shd lrúu

² mSÜ j, we;s ldnksl wï, iu. m%;sl%shd lsÍug ie,eiaùu

² foaYShj fmdiafmaÜ ksmoùfï oS tmamdj, wemghsÜ ksêh yd Wl=fj, m%foaYfhka ,nd .;

yels i¾mkaghska (Mg
2
SiO

4
) Lksch m%fhdackj;a nj meyeos<s lrkak'

² kuq;a i,amshqßla" yhsfv%dlaf,daßla yd khsá%la wï,h yd fidaähï ldnfkaÜ foaYSh jYfhka

ksIamdokh fkdùu ksid tu øjH wdkhkh lsÍug isÿù we;s nj úia;r lrkak'

² i,amshqßla yd yhsfv%dlaf,daßla fhdod f.k c, wødjH le,aishï fmdiafmaÜ" c, ødjH

le,aishï vhsyhsv%cka fmdiafmaÜ njg m;a lsÍu" mQ¾K w,amdï,kh kï fõ' fufia ,nd

.kakd fmdiafmaÜ fmdfydr iqm¾ fmdiafmaÜ kï fõ'

² iqm¾ fmdiafmaÜys le,aishï whk ksid we;sjk c,dl¾Il nj wvq lsÍug wefudakshï

,jk tla lrk nj meyeos<s lrkak'

² khsá%la wï,h fhdod .ekSfuka khsfg%dfmdiafmaÜ ksmojk nj meyeos<s lrkak'

² mQ¾K w,amdï,khg wjYH wï, m%udKhg jvd wvq wï, m%udK fhdod .ksñka fmdiafmaÜ

fmdfydr ksmoùu md¾Yaúl w,amdï,kh f,ig y÷kajkak'

² fidaähï ldnfkaÜ is,sld je,s iu. ñY% lr 900 C0 WIaK;ajfha m%;sl%shd lsÍug i,iajd

c, ødjH CaNaPO
4 
wvx.= fmdiafmaÜ fmdfydr ksmoúh yels nj meyeos<s lrkak'

² i¾mkaghska ñY% lr 1200C0 oS m%;sl%shd lsßug ie,eiajQ úgoS fmdiafmaÜj,g wu;rj

ue.akSishï wvx.= fmdfydr ksmoúh yels nj meyeos<s lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ridhksl l¾udka; - Chemical Industry

² ffcj ãi,a - Bio diesel

² laId,l - Detergent

² c,ldó - Hydrophillic

² c, NS;sl - Hydrophorbic

² w,amdï,kh - Acidulation

² m%dÖr fldaIh - Diaphargm cell

² mg, fldaIh - Membrane cell
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² ief*dkSlrKh - Saponification

² wemghsÜ - Apataite

² neªïldrl - Binder

.=Kd;aul fhojqï (

² MSDS f;dr;=re m;%sld

² úúO m%;sl%shd j, rEm igyka

² mqk¾ckkSh fkdjk iïm;a ms<sn| f,aLK j¾;d

² ffcj ãi,a" fldaiaála fidavd" ;Ska;" inka yd fmdiaf*aÜ ksIamdokh ms,sn| f;dr;=re

we;=,;a ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² ridhksl l¾udka;hla wdY%s; ld¾ñl l%shdj,sfha oS ie,lsh h;= lreKq i|yka lsÍu

² 5M  ixl,amfha jeo.;alu ú.%y lsÍu

² inka ksIamdok l%shdj,sh úia;r lsÍu

² ffcj ãi,a ksIamdok l%shdj,sh úia;r lsßu

² fmdiaf*aÜ fmfydr ksIAmdok l%shdj,sfha uQ,sl mshjr i|yka lsÍu

² ;Ska; ksIamdok l%shdj,sfha uQ,sl mshjr úia;r lsÍu

² fldaiaála  fidavd ksIamdok l%shdj,sfha uQ,O¾u úia;r lsÍu
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ksmqK;dj 23 ( jD;a;dldr yd N%uK p,s; ms<sn| ±kqu m%dfhda.sl wjYH;d i|ydjD;a;dldr yd N%uK p,s; ms<sn| ±kqu m%dfhda.sl wjYH;d i|ydjD;a;dldr yd N%uK p,s; ms<sn| ±kqu m%dfhda.sl wjYH;d i|ydjD;a;dldr yd N%uK p,s; ms<sn| ±kqu m%dfhda.sl wjYH;d i|ydjD;a;dldr yd N%uK p,s; ms<sn| ±kqu m%dfhda.sl wjYH;d i|yd

fhdod .kshs'fhdod .kshs'fhdod .kshs'fhdod .kshs'fhdod .kshs'

ksmqK;d uÜgu 23'1 # N%uK p,s;h yd iïnkaO ±kqu m%dfhda.sl wjYH;d i|yd fhdod .kshs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² N%uK p,s;fha fhfok jia;= iy moaO;s y÷kd .kshs'

² N%uK p,s;h yd iïnkaO fN!;sl rdYs úia;r lrhs'
² jia;=jl N%uK wjiaÓ;sh ms<sn| ñkqu f,i wjiaÓ;s >Q¾Kh y÷kajd

fohs'
² ksYap, j mj;sk jia;=jlg N%uKhla ,nd §u i|yd iy N%uKh jk

jia;=jl N%uK fõ.h fjkia lsÍu i|yd jHdj¾;hla fhÈh hq;= nj
meyeÈ,s lrhs'

² N%uK p,s;h yd iïnkaO ir, .Kkhka isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² N%uK p,s;fha fhfok jia;=ka yd moaO;s i|yd WodyrK imhkak'

² N%uK p,s;h yd iïnkaO fN!;sl rdYs f,i my; ±lafjk rdYs meyeÈ,s lr wjYH w¾:

±laùï imhkak' fuu rdYSkays tall bÈßm;a lrkak'

² fldaKsl úia:dmkh θ

² fldaKsl m%fõ.h

² fldaKsl ;ajrKh ∝

² N%uK ixLHd;h

² wdj¾; ld,h T

² wjiaÓ;s >Q¾Kh I

² jHdj¾;h

² jia;=jl N%uK wjiaÓ;sfha ñkqu f,i wjiaÓ;s >Q¾Kh y÷kajd fokak'

² N%uKh jk jia;=jl wjiaÓ;s >q¾Kh" N%uK wCIh u; iy N%uK wCIfha isg tys

ialkaOfha me;sÍu u; r|d mj;akd nj i|yka lrkak'

² N%uK wlaIfha isg r ÿrlska msysá ,laIHdldr m  ialkaOhl wjiaÓ >Q¾Kh nj

olajkak' ta wkqj wjiaÓ;s >Q¾Kfha tall  jk nj i|yka lrkak'

² úúO N%uK wCI jgd úúO jia;+ka ys wjiaÓ;s >Q¾Kh i|yd m%ldYk bÈßm;a lrkak'

² jeä wjiaÓ;s >Q¾Khla ;sîu N%uKh taldldrj mj;ajd .ekSug WmldÍ jk nj fmkajd

fokak' ir, l%shdldrlï weiqßka fuh wdo¾Ykh lr m%dfhda.slj Ndú;hg .kakd wjia:d

i|yd WodyrK imhkak'

² lsishï ,laIHhla jgd n,hl >Q¾Kh fyj;a jHdj¾;h my; ±lafjk mßÈ w¾: olajkak'

n,hl >Q¾Kh ^jHdj¾;h& } n,fha úYd,;ajh  «  N%uK wCIfha isg n,fha l%shd

 f¾Ldjg we;s ,ïn ÿr

² jHdj¾;fha tall N m f,i olajkak'

² ksYap,j mj;sk jia;=jla N%uKh lsÍu i|yd fyda N%uKh fjñka mj;sk jia;=jl fldAKsl

m%fõ.h fjkia lsÍu i|yd iqÿiq wCIhla jgd jHdj¾;hla fhÈh hq;= nj l%shdldrlula

weiqßka fmkajd fokak'
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² N%uK ixLHd;h fndfyda úg ñks;a;=jlg N%uK  ^rpm& f,i olajk nj i|yka lrkak'

² N%uK ixLHd;h ;;amrhlg mßN%uK f,i ±lajQ úg N%uK ixLHd;h yd fldAKsl m%fõ.h

w;r iïnkaO;dj u.ska fokq ,nk nj olajkak'

² N%uK ixLHd;h iy wdj¾; ld,h w;r iïnkaO;dj  u.ska olajkq ,nk nj

olajkak'

² N%uKhl § fldaKsl ;ajrKh ^ &" th u; l%shd;aul jk ndysr jHdj¾;h ^ & wkqf,dau

jYfhka iudkqmd;sl nj ir, l%shdldrlula  u.ska fmkajd fokak'  ∝ 

² by; l%shdldrlï weiqßka } Ι  iïnkaO;dj ,nd f.k we;s nj fmkajd fokak'

² } Ι  iólrKh Ndú; lr ir, .eg¨ úi¢u i|yd isiqka fhduq lrjkak'

uQ,sl joka$ixl,am (Key Words)(

² fldAKsl úia:dmkh - Angular displacement

² fldaKsl m%fõ.h - Angular velocity

² fldaKsl ;ajrKh - Angular acceleration

² N%uK ixLHd;h - Frequency of rotation

² wdj¾; ld,h - Periodic time

² wjiaÓ;s >Q¾Kh - Moment of inertia

² jHdj¾;h - Torque

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² N%uK p,s;h yd iïnkaO rdYSka ksjerÈj meyeÈ,s lsÍu

² rdYSka w;r iïnkaO;d ksjerÈj m%ldY lsÍu

² l%shdldrlïj, § ksjerÈ WmlrK mßyrKh lsÍu

² ksÍCIK ;=<ska ksjerÈj ks.uk j,g t<öu

² N%uK p,s;h yd iïnkaO ir, .Kkhka isÿ lsÍu
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ksmqK;d uÜgu 23'2 # jD;a;dldr p,s;h ms<sn| oekqu m%dfhda.sl wjYH;d i|yd fhdod .kshs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² taldldr jD;a;dlr p,s;hl fhfok jia;= y÷kd .kshs'

² jD;a;dldr p,s;fha wrh iu. iam¾YSh fõ.h fjkiajk whqre fmkajd
fohs'

² jD;a;dldr p,s;hl fhfok jia;=jl ;ajrKh flakaøh foig l%shd
lrk nj fmkajd fohs'

² flakaødNsidÍ ;ajrKh iemhSu i|yd flakaødNsidÍ n,hl wjYH;dj
f.k yer olajhs'

² úúO jD;a; p,s;j, oS úúO wdldrfhka flakaødNsidÍ n,h fhdod .kakd
wdldr WodyrK weiqßka olajhs'

mdvï ie,iqu i|yd Wmfoia (

² jD;a;dldr p,s;h i|yd tÈfkod Ôú;fhka WodyrK bÈßm;a lrkak

² jD;a;dldr p,s;hl fhfok jia;=jlg iam¾YSh m%fõ.hla ;sfnk nj fmkajd fokak'

² jD;a;dldr p,s;hl fhfok jia;=jlg fldaKsl m%fõ.hla ;sfnk nj fmkajd fokak'

² iam¾YSh m%fõ.h ̂ ¹& iy fldaKsl m%fõ.h ̂ & w;r iïnkaO;dj ¹} r  u.ska fokq ,nk
nj fmkajd fokak'

² jD;a;dldr p,s;hl fhfok jia;=jl iam¾YSh fõ.h wrh iu. jeäjk nj fmkajd

fokak'

² taldldr jD;a;dldr p,s;hl fldAKsl m%fõ.h ̂ & ksh; jk nj o tys iam¾YSh fõ.h ̂ ¹&

ksh;j ;sfnk nj o fmkajd fokak'

² jD;a;dldr p,s;fha fhfok jia;=jla u; flakaøh foig l%shd;aul jk ;ajrKhla mj;sk

nj;a th flakaødNsidÍ ;ajrKh f,i y÷kajk nj;a fmkajd fokak'

² by; flakaødNsidÍ ;ajrKh ,nd §u i|yd l%shd;aul jk n,h flakaødNsidÍ n,h f,i

y÷kajk nj;a fmkajd fokak'

² úúO jD;a;dldr  p,s;j, § úúO n, flakaødNsidÍ n,h f,i l%shd;aul jk nj WodyrK

u.ska fmkajd fokak'

Wod# ² ;ka;=jl .eg .eiQ ialkaOhla jD;a;dldr p,s;fha fhfok úg jia;=fõ wd;;sh

² mDÓúh jgd pkaøsldjl p,s;h i|yd .=re;ajdl¾IK n,h

² fudag¾ r:hla mdf¾ jx.=jl p,s; jk úg mdf¾ >¾IK n,h" wd§ jYfhka

WodyrK olajkak'

uQ,sl joka$ixl,am (Key Words)(

² iam¾YSh fõ.h - Tangential velocity

² fldaKsl m%fõ.h - Angular velocity

² flakaødNsidÍ ;ajrKh - Centripetal acceleration

² flakaøNsidß n,h - Centripetal force
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² jD;a;dldr p,s;h yd iïnkaO fN!;sl rdYSka y÷kajd oSu

² jD;a;dldr p,s;h yd iïnkaO fN!;sl rdYs w;r iïnkaO;d fhdod .ksñka ir, .eg¿

úi|Su

² úúO jD;a; p,s;j, § flakaødNsidÍ n,h y÷kd .ekSu

² tÈfkod Ôú;fhka jD;a; p,s;h i|yd WodyrK bÈßm;a lsÍu

² jD;a; p,s;h wdo¾Ykh i|yd ir, l%shdldrlï l%shd;aul lsÍu
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ksmqK;dj 24 ( kefkda øjH" tajdfha .=K yd Ndú;'kefkda øjH" tajdfha .=K yd Ndú;'kefkda øjH" tajdfha .=K yd Ndú;'kefkda øjH" tajdfha .=K yd Ndú;'kefkda øjH" tajdfha .=K yd Ndú;'

ksmqK;d uÜgu 24'1 # kefkda mrsudKfha iy kefkda øjHj, jeo.;alu iy Ndú; .fõIKh
lrhs

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² kefkda ;dlaIKh ms<sn| ir, ye|skaùula lrhs'
² kefkda øjHj, Ndú; úia;r lrhs'
² úúO lafI;%j,oS kefkda ;dlaIKh  fhdod .ekSug we;s bv m%ia:d

úia;r lrhss'

mdvï ie,iqu i|yd Wmfoia (

² kefkda ;dCIKh ms<sn|j YsIHhdf.a fmr oekqu úuiñka mdvug wdrïNhla ,nd .kak'

² kefkda ;dlaIKfha fhÿï oelafjk iqÿiq PdhdrEm mka;shg bosßm;a lr ta wkqidrfhka

isiqkaf.a woyia úuikak'

² úúO m%udK .ek y÷kajd  oSu i|yd YsIHhdg ;ud wjg we;s úúO øjHj, ,ehsia;=jla

idod tajd m%udKh wkqj j¾.SlrKh lsÍug i,iajkak'

² fuys§ uyd mßudK øjH CIqø mßudK øjH kefkda mßudK øjH iy mrudKql øjH

jYfhka wjg f,dalh j¾.SlrKh lrkak' WodyrK ,nd .ksñka iajdNdúl iy lD;%su

øjH ish,a, i<ld n,kak'

² ógrfha úúO mßudKj, mßj¾;k ms<sn| wjfndaOhla ,nd fokak' WodyrK

1 mm = 1×10-3 m

1 µm = 1×10-6 m

1 nm = 1×10-9 m

1 pm = 1×10-12 m

1 fm =  1×10-15 m

² ta wkqj kefkda ógrhla hkq ógrhlska ì,shkhlska mx.=jla nj myod fokak'

² kefkda ógrh fld;rï l=vd o hkak ms<sn|j YsIHhdg wjfndaOhla oSug my; WodyrK

imhkak'

² ñksia flia .il úIalïNh 80,000 nm ls'

² 2 m la Wi ñksfila kefkda ógr ì,shk 2 la Wi fõ'

² my; i|yka l%shdldrlï weiqßka kefkda ógrhl m%udKh ms<sn|j meyeos,s wjfndaOhla
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YsIHhdg ,nd fokak'

² Tnf.a Wi kefkda ógr j,ska mjikak'

² Tnf.a flia .ila f.k tys úIalïNh kefkda ógrj,ska mjikak'

² fmd,a f.ähl úIalïNh kefkda ógrj,ska mjikak'

² kefkda úoHdj yd ;dCIKh ms<sn|j my; i|yka lreKq wjOdrKh jkfia idlÉPdjla

fufyhjkak'

² 1 - 100 nm mßudKfha øjH kefkda øjH f,i ie,fla' fuu øjHj, jHqyh iy .;s.=K

ms<sn| yodrk úoHdj kefkda úoHdj f,i ie,fla'

² fujeks øjH Ndú; lrñka NdKav yd fiajd ksmoùfï ;dCIKh kefkda ;dCIKh f,i

ie,fla'

² kefkda ;dCIKh 5 jk ld¾ñl úma,jh f,i y÷kdf.k we;'

² wkd.;fha fndfyda NdKav yd fiajd i|yd kefkda ;dlaIKh Ndú; jkq we;'

² kefkda ;dlaIKh hkq bxðfkare úoHdj" ridhk úoHdj" fN!;sl úoHdj yd Ôj úoHdj

hk lafIa;%hkaf.a uqyqïlrKhls'

² kefkda mßudKfha úfYaI;ajhg my; i|yka lreKq fya;=jk nj YsIHhkag meyeos,s

lrkak'

² hïlsis øjHhl m%udKh l=vd jk úg tys mDIaGfha j¾.M,h jeä fõ' kefkda øjh

i|yd úfYaI .;s.=K ,eîug fya;=j jkafka øjHfha m%udKh l=vd jk úg mDIaÀh

fCIa;%M,fha isÿjk fuu jeä úuhs'

² 1-100 nm ;a w;r wxY= kefkda ;dlaIKh i|yd fhdod .ekSug tla fya;=jla jkafka 100nm

§ mDIaÁh j¾.M,fha isÿjk fuu meyeÈ,s jeä ùuhs'

² 100 nm wxY=j, § we;s lafjdkagï (Quantum) n,mEu kefkda ;dlaIKfha Ndú;j,g

meyeÈ,s fya;=jla fõ' ^jeä úia;r idlÉPd lsÍu wjYH fkdfõ&

² kefkda wxY=j, we;s my; i|yka úfYaI .=K ms<sn|j isiqka iu. idlÉPd lrkak

² øjHj, ridhksl .;s.=K kefkda mßudKfha § fjkia fõ'

Wod#

² r;arka (Au) úYd, wxY= wl%sh uq,øjH f,i ie<flk kuqÿ fuu wxY=j, m%udKh

100 nm g jvd wvq jQ miq Au b;d l%shdldÍ uq,øjHhla njg m;a fõ'

² Tnf.a mekai,a ;=fvys we;s ldnka b;d uDÿ kefuk iq¿ øjHhla jqjo kefkda

mßudKfha ldnka jdfka fuka 10 .=Khla Yla;su;a jk w;r tfuka 6 .=Khla

ieye,a¨ fõ'



66

;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

² Tnf.a Soft Drinks .nvd lr we;s n÷ka idod we;s we¨ñkshï ̂Al&  kefkda mßudKhg

m;a l<fyd;a iajhxisoaOj .sks .kakd øjHhla njg m;a jk w;r wkd.;fha §

fuh frdlÜ bkaOkhla f,i Ndú; l< yelsh'

² úoHq;a .=K

² ldnka kefkda wxY=j,ska idod we;s ikakdhlhla yryd lsisÿ m%;sfrdaOhla fkdue;sj

úoHq;h .uka lrhs'

² pqïnl .=K

² Tn okakd Iron Oxide b;d fyd| pqïnlhla jqjo" kefkda mßudKfha Iron Oxide

(10 nm) pqïnl .;s.=K fkdolajhs'

² m%ldY .=K

² fnfyda uQ,øjH kefkda mßudKfha § tajdfha m%ldY .=K fjkia lrhs'

Wod#

² r;arka (Au) iy is,aj¾ (Ag) úYd, wxY=j, j¾Kh ly mdg iy w¿mdg jqjo

kefkda mßudKfha § fuu wxY= úúO j¾K j,ska iEÈh yel'

r;arka (Au) iy is,aj¾ (Ag) kefkda  wxY=

² kefkda ;dlaIKh kùk ixl,amhla fkdjk nj;a iajNdj O¾uhdf.a fndfyda isÿ ùï

kefkda ;dlaIKfha ixl,am yd inef|k nj;a my; WodyrK weiqßka idlÉPd lrkak'

² fk¿ï fld<h hkq iajhxisoaOj msßisÿ jk (Self cleaning), superhydrophobic mDIaGhla

fõ'

fk¿ï fld<h u; mj;sk fuu .=Khg fya;=j jkafka tau; we;s  kefkda mßudKfha

fl|shs' uyd mßudK f,dalfha § fk¿ï fld<h b;d iquqÿ mDIaGhla jqjo bf,lafg%dksl

wkaùlaIhla yryd n,oaÈ fï u; r¿ .eá;s mj;S' fuu .eá;s u; mj;sk kefkda

mßudKfha fl|s ksid c, ìxÿ fld<fha mDIaGh yd iam¾Y ùu je,elafjk w;r c,

ìxÿjla mDIaGh yd iïnkaO ùfï § 135x j,g jvd jeä uyd fldaKhla idohs'

       

² yQkdg ´kEu úh<s mDIaGhla u; .=re;ajdl¾IK n,hg tfrysj .uka l< yels ùu'
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fuhg fya;=j jkafka yQkdf.a mdoh u; we;s kefkda mßudKfha fl|s úh<s mDIaG u;

idok b;d l=vd jekavjd,a n,hhs' fuu n,j, iïm%hqla;h .=re;ajdl¾IK n,hg

jvd jeä ksid yQkdg úh<s mDIaGhla u; .=re;ajdl¾IK n,hg tfrysj .uka l<

yelsh'

            

² iuk, ;gqj, we;s úúO j¾K;a fudkrdf.a fudkr msf,a j¾Khg fya;=j kefkda

ixl,amhls'

² ±kg f,dj we;s Yla;su;au wefok iq¨ iajdNdúl øjh jkafka ul=¿jd idok oe,h’'

fuu widudkH .;s.=Kj,g fya;=j jkafka tys we;s kefkda uq,øjHj, n,mEuhs'

² ld¾ñlj jeo.;a jk kefkda øjH ms<sn|j my; i|yka lreKq we;=<;a jkfia idlÉPdjla

fufyh jkak'

fuysÈ fCIa;% .Kkdjlgu jeo.;a jk tfukau Y%S ,xldfõ ÈhqKq l<  yels kefkda øjH

2 la ms<sn| wjOdkh fhduq flf¾'

² ldnka yd iïnkaO jk kefkda øjH

² ldnka kefkda áhqí" *q,Íka" kefkda .%e*hsÜ yd .%e*Ska ldnka hkq iajNdj O¾uhdf.a

wmQre ueùuls' tla nkaOkhl fjkia úula u.ska tys .=K iïmQ¾Kfhka fjkia l<

yelsh'

Wo(- ldnka .%e*hsÜ yd ldnka vhukaâ

² kefkda ;dlaIKfha § ldnka .%e*hsÜj,g ysñjkafka úfYaI ia:dkhla nj myod foñka

tys jHqyh ms<sn|j idlÉPd lrkak'

² ldnka .%e*hsÜ hkq ;,Sh jHqyhla iys; ldnka tl u; tl fmd;l msgq wdldrfhka

iïnkaO ùu u.ska iEÿk jHqyhls' fuys tla ;,hla fyda ;, lsmhla u.ska ̂ >klu

< 100 nm& úfYaI .;s .=K we;s fndfyda øjH .Kkdjla jHq;amkak l< yelsh'
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² tla ldnka ;,hla fjka lr .;a úg th .%e*Ska (graphene) f,i yÿkajhs' fuu ;,h

áhqnhla njg m;a lsÍfuka b;d iqúfYaI .;s.=K we;s ldnka kefkda áhqí (carbon

nanotube) ks¾udKh l< yelh'

² .%e*Ska úYd, mßudKj,ska idod .ekS u j¾;udkfha we;s úYd, wNsfhda.hls' fuysÈ

.%e*Ska ie§u i|yd 2010 oS fN!;sl úoHdj ms<sn| fkdfn,a ;Hd.h ysñlr.;a wjia:dj

ms<sn| idlÉPd lrkak'

² mdmkaÿjl tall wdldrfha 1 nm  úIalïNh we;s *Q,Íka 1985 § Richard Smalley, Robert

Curl  yd Harry Kroto hk úoHd{hska úiska fidhd .kakd ,§' fuys§ ldnka mrudKq 60

la Ivi%dldr fyda mxpdi%dldrj weisÍfuka mdmkaÿjla wdldrhg ilia fõ'

² mdmkaÿjl wdldrfha *q,Íka fidhd .ekSu;a iu`. úoHd{hska úiska úúO wdldrfha

kefkda ldnka jHqy fidhd.kakd ,§' fuys§ jeo.;a ia:dkhla ysñ jkafka cmka cd;sl

úoHd{ Ijima (1991) úiska ldnka kefkda áhqí fidhd .ekSuhs'

² ldnka kefkda wxY=j, mj;sk úfYaI .;s.=K f,i my; i|yka lreKq bosßm;a lrkak'

² b;du;au Yla;su;a iy wefok iq¨ njla mej;Su'

² b;d by< ;dm ikakdhl;djhla mej;Su'

² wjYH wdldrhg úoHq;a .=K fjkia l< yelsh'

² ldnka kefkda wxY+kaf.a Ndú; f,i my; i|yka lreKq bosßm;a lrkak'

² wkd.; lïmshqg¾ ;dlaIKfha § o;a; .nvd lsÍfï WmlrK iE§ug fhdod .ekSu'
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fuys§ ldnka kefkda wxY= j, mj;Sk b;d úYd, mDIaÁh j¾.M,h ksid o;a; úYd,

m%udKhla .nvd lsÍug yelshdj ,efí'

² ffjoH fCIa;%fha § fiñka iy wjYH úg muKla uqla; jk (Slow and control release

drugs) iE§fï § T!IO m%jdyl udOHhla f,i

² me;,s rEmjdysks ;sr (flat Panel Display screens)

² kefkda fldïfmdisg (Nanocomposites)

² j¾;udkfha § fnfyda l¾udka;j,g nyq wjhúl ^fmda,su& ;j;a wldnksl

øjHhla iu`. ñY% lsÍu isÿfõ' fuys§ ñY% lrk wldnksl øjH kefkda mßudKfhka

fhdod .ekSu u`.ska nyqwjhúlhg úfYaI .;s.=K y÷kajd Èh yelsh' fuu úfYaI

.;s.=K ,nd .ekSug wldnksl øjH wjYH jkafka 5] lg jvd wvq m%udKhls'

² yhsv%cka .nvd lsÍfï udOHhla f,i

² ldnka iïnkaO kefkda øjH .ek idlÉPd lsÍfï § ,xldfõ mj;sk .%e*hsÜ j,

mj;sk jeo.;a lu ms<sn|j úfYaI wjOdkhlg fhduq lrkak' ±kg f,dal fj<|

fmd<g fyd|u .%e*hsÜ imhkafka ,xldfjks' (Ceylon- graphite / vein graphite).

² TiO
2
 kefkda wxY=j, mj;sk úfYaI .;s.=K i|yka lrkak'

² iQ¾hdf,dalh yuqfõ § ghsfÜkshï vfhdlaihsâ W;af;aclhla f,i l%shdlrhs'

² nelaáÍhd kdYl f,i l%shd lrhs'

² TiO
2
 kefkda øjH my; i|yka wjia:dj, oS Ndú;hg .;yels nj;a idlÉPd lrkak'

² wkd.; dye sensitized solar cells:  iQ¾hdf,dalh yuqfõ § ghsfÜkshï vfhdlaihsâ

W;af;aclhla f,i l%shdlrhs' fuys m%;sM,hla f,i TiO
2
, dye sensitized solar cells

j,g Ndú; flf¾'TiO
2
 kefkda øjH f,i mej;Su u.ska fuys ld¾hlaIu;dj jeä l<

yelsh'

² fk¿ï fldf<a l%shdldß;ajh iudk iajhxisoaO msßisÿ jk iqm¾ yhsfv%f*daìla we`.¿ï

ksIamdokh i|yd

² iajhx isoaOj msßisÿ jk ;Ska; we`.¨ï j¾. ksIamdokhg

² nelaáÍhd kdYl wdf,amk" we`.¨ï" úÿ,s n,an ksIamdokhg

² ,xldfõ mj;sk mq,auqfâ LKsc je,s ms<sn| idlÉPd lrkak' ,xldfõ kef.kysr

fjrf<a mj;sk fuu je,s j, 60] TiO
2
 wvx.=h'

² my; i|yka fCIa;%j, oS kefkda ;dlaIKfha Ndú; ms<sn|j f;dr;=re /ialsÍug YsIHhd

fhduq lrkak'

² ffjoH fCIa;%h

² Smart we`.¨ï

² nyq wjhúl ^fmda,su& l¾udka;

² wkd.; lïmshqg¾ ;dlaIKh

² lDIs l¾udka;

² rEm,djkH øjH ^Cosmetics&

² kefkda Ndú;h wys;lr f,i n,mEug bv we;s wjia:d ms<sn|j my; ud;Dld Tiafia

idlÉPd lrkak'

² iu yryd YÍr .; úh yelsh

² c, ud¾., wdydr oduj,g tl;= úh yelsh

² fmky¨j,g we;,a úh yelsh

² jdhq f.da,hg we;=¿ úh yelsh



70

;dlaIKfõoh i|yd úoHdj - 13 fY%aKsh

.=re ud¾f.damfoaYh

uQ,sl joka$ixl,am (Key Words)(

² kefkda ;dlaIKh - Nano technology

² ldnka kefkda áhqí - Carbon nano tube

.=Kd;aul fhojqï (

² kefkda mßudKh meyeÈ,s lsÍug PdhdrEm" ùäfhda o¾Yk

² kefkda øjH ms<sn| ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² kefkda yd kefkda ógrh w¾: oelaùu

² kefkda;dlaIKh ir,j ye|skaùu

² ld¾ñlj jeo.;a jk kefkda øjH ms<sn| ye|skaùu

² kefkda øjHj, Ndú; idlÉPd lsÍu
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ksmqK;dj 25 ( úia;rd;aul ixLHdkfha w¾:h úYaf,aIKh lrhs'úia;rd;aul ixLHdkfha w¾:h úYaf,aIKh lrhs'úia;rd;aul ixLHdkfha w¾:h úYaf,aIKh lrhs'úia;rd;aul ixLHdkfha w¾:h úYaf,aIKh lrhs'úia;rd;aul ixLHdkfha w¾:h úYaf,aIKh lrhs'

ksmqK;d uÜgu 25'1 # ksjeros ;SrKj,g t<eöu i|yd flakaøsl m%jK;d ñkqï Ndú; lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² flakaøsl m%jK;d ñkqï f,i uOHkHh" uOHia:h iy ud;h y÷kd

.kshs'

² flakaøsl m%jK;dj úia;r lsÍu i|yd uOHkHh" uOHia:h iy ud;h

meyeos,s lrhs'

² flakaøsl m%jK;d ñkqï .Kkh lrhs'

² flakaøsl m%jK;d ñkqï weiqfrka ;SrK .kshs'

mdvï ie,iqu i|yd Wmfoia (

² fok ,o wuq o;a; iuQyhla ixúOdkh lsÍu" wdfrdayK $ wjfrdayK f,i ms<sfh, lsÍu

u.ska uOHkHh" uOHia:h yd ud;h idlÉPd lrkak' o;a; iuQyhl ksrEms; w.h f,i

uOHkHh" uOHia:h yd ud;h bosßm;a jk m%dfhda.sl wjia:d idlÉPd lrkak' zwiuQys;Z

o;a; iuqyhla ziuQys;Z o;a; iuQyhla njg m%;s ixúOdkh ùfï wjYH;dj o tfia m%;s

ixúOdkh isÿ lrk wkaou o isysm;a lrñka ;j ÿrg;a idlÉPdjla fufyh jkak'

² wiuQys; o;a; iuQyhl uOHkHh .Kkh lsÍu i|yd tu o;a;j, uq¿ tl;=j o;a;

ixLHdfjka fnfok nj meyeos,s lrkak'

² x
1
, x

2
, x

3
, ..... , x

n
 jYfhka we;s o;a; n ixLHdjl we;s o;a; je,l uOHkHh   o"

   u.ska fokq ,nk nj o"

fuh fláfhka  f,i oelaúh yels nj o i|yka lrkak'

² uOHkHh fiùu i|yd ir, .eg¨ m%udKj;a ixLHdjla ,nd oS m%;sfmdaIKhla ,nd

fokak'

² wuq o;a; iuQyhla"  zwiuQys; ixLHd; jHdma;shlaZ njg ilia lrk wkaou isiqka iu.

idlÉPd lrkak' ta ta o;a; i|yd wkqrEm jk zixLHd;Z ms<sn|j meyeos,s lrkak' ftlH

,nd .kakd wdldrh o idlÉPd lrkak'

² x
1 
, x

2 
, x

3 
,........., x

n
 ms<sfj<ska  f

1 
, f

2 
, f

3 
, ......., f

n
 ixLHd; iys; j fhfok wjia:djl ish¨u

² o;a;j, ftlH

 u.ska fokq ,nk nj meyeos,s lrkak'

² o;a; ixLHdj n kï"

 jk nj meyeos,s lrkak'

² jHdma;sfha uOHkH"

 u.ska fokq ,nk nj fmkajkak
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² ;j ÿrg;a   .Kkh lsßu i|yd my; j.=j Wmfhda.S lr.kakd nj WodyrK f.k yer

olajñka meyeos,s lrkak'

² wiuQys; ixLHd; jHdma;shl uOHkHh .Kkh lsÍu i|yd wjia:dj imhkak'

² 443" 439" 440" 445" 442" 435 jeks o;a; iuQyhl ftlHh myiqfjka yd ufkdaufhka ,nd

.ekSug wNsfhda.hla we;s lrkak' tu ftlH tfia ,nd .ekSfï oS wkq.ukh l< l%shd

ud¾.h isiqkaf.ka úuikak' th we;eï o;a; iuQyhla i|yd uOHkHh fia fuh m%fhdackhg

.; yelafla flfia oehs isiqka iu. idlÉPd lrkak'

² by; kso¾Ykh m%fhdackhg .ksñka"

 iQ;%h meyeos<s lrkak'

² tys oS Wml,ams; uOHkHh A u.ska o tla tla o;a;fha wm.ukhka  ̂ fuys   fõ&

u.ska o ksrEmKh jk njo meyeos,s lrkak' ;j ÿrg;a fuu .Kkh lsßï my; j.=j

Ndú;fhka isÿ flfrk nj i|yka lrkak'

       

² Wml,ams; uOHkHh Ndú; lr uOHkHh .Kkh lsÍu i|yd wjia:d imhkak'

² wiuQys; o;a; jHdma;shla i|yd uOHia:h fidhk wkaou ms<sn|j isiq wjOdkh fhduq

lrkak' tfia uOHia:h fiùfï oS o;a; je, wjfrdayK$wdfrdayK ms<sfj<g ilia lsÍu

o o;a; ixLHdj T;af;a yd brÜfÜ ùu wkqj uOHia:h ,nd .kakd wdldrh fjkia jk nj

o ir, WodyrK iys; j meyeos<s lrkak'

² o;a;" wiuQys; ixLHd; jHdma;shla f,i olajd we;s úg uOHia:h fidhk wdldrh ir,

WodyrK f.k yer olajñka meyeos,s lrkak'

² wiuQys; ixLHd; jHdma;sj, uOHia:h fiùu i|yd wjia:d imhkak'

² wiuQys; ixLHd; jHdma;sj, ud;h ^jeäu jdr .Kkla fhfok o;a;h& fidhk wkaou o"

tfia jeäu jdr .Kkla we;s o;a; tllg jvd jeä wjia:d we;s úg nyq-ud; f,i tu

jHdma;s y÷kajk nj o ir, WodyrK f.kyer olajñka meyeos,s lrkak'

² wiuQys; ixLHd; jHdma;sj, ud;h fiùu i|yd wjia:d imhkak'

² iuQys; o;a; jHdma;shla i|yd WodyrK f.kyer olajkak' fuys oS mka;s m%dka;r" mka;s
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,l=K ̂ &" ixLHd;h ̂ & hk mo meyeos,s lrkak' fuu mo meyeos<s lsÍu i|yd wuq o;a;

je,la ̂ wiuQys; jHdma;shla& f.k th iuQys; o;a; jHdma;shla f,i ieliSu u.ska isÿ lsÍu

jvd fhda.H fõ

² fok ,o wuq o;a; iuQyla i|yd" fok ,o mka;s m%dka;r iys;j my; j.=j iïmQ¾K lsÍug

isiqka fufyh jkak'

mka;s m%dka;r mka;s ,l=K ^ & ixLHd;sh ^ &

² iuQys; o;a; jHdma;shl uOHkHh" mka;s ,l=K wkqrEm ixLHd;sfhka .=K lsÍfuka ,efnk

w.hkaf.a ftlHh" ixLHd;j, ftlHhkaf.ka fnoSfuka ,nd .; yels nj WodyrK

iys;j meyeos,s lrkak'

fuh u.ska oelaúh yels nj fmkajkak'

uOHkH .Kkh lsÍfï oS my; j.=j Wmfhda.s lr .; yelsh'

mka;s m%dka;r mka;s ,l=K ^ & ixLHd;sh ^ &

² iuQys; ixLHd; jHdma;s lsysmhl uOHkHh fiùug isiqkag wjia:dj ,nd fokak'

uQ,sl joka$ixl,am (Key Words)(

² iduQys; o;a; jHdma;sh - Grouped frequency distribution

² wiuQys; o;a; jHdma;sh - Un grouped frequency distribution

² flakaøsl m%jK;d ñkqï - Measurse of central tendency

² uOHkHh - Mean

² uOHia:h - Median

² ud;h - Mode

² iQ;% - Formula

² Wml,ams; uOHkHh - Assumed mean

² ixLHd;h - Frequency

² wuq o;a; - Raw data

² mka;s m%dka;r - Class intervals

² mka;s ,l=K - Class mark
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² wiuQys; o;a; jHdma;shl uOHkHh" uOHia:h yd ud;h ksjerosj .Kkh lsÍu

² iuQys; o;a; jHdma;shl uOHkHh" uOHia:h yd ud;h ksjerosj .Kkh lsÍu

² WÑ; wjia:djla i|yd iqÿiq flakaøsl m%jK;d ñkqï f;dard .ekSu

² wjia:dkQl+,j o;a; ixúOdkh lsÍu
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ksmqK;d uÜgu 25'2 # m%ia;dßl ksrEmKh weiqfrka o;a; w¾:l:kh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² ixLHd; jHdma;s j.= Ndú;fhka ixLHd; jHdma;s pl% w|shs'

² iuqÉÑ; ixLHd; jHdma;s j.= Ndú;fhka iuqÉÑ; ixLHd; jHdma;s jl%

w|shs'

² m%;sY; iuqÉÑ; ixLHd; jHdma;s j.= Ndú;fhka m%;sY; iuqÉÑ; ixLHd;

jHdma;s jl% w|shs'

² ixLHd; jHdma;s" iuqÉÑ; ixLHd; jHdma;s iy m%;sY; iuqÉÑ; ixLHd;

jHdma;s jl% Ndú;fhka o;a; w¾:l:kh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² jvd;a meyeos,sj o;a; jHdma;shl ,laIK ksßCIKh lsÍu i|yd o;a; m%ia;dßlj ksrEmKh

lsrsu m%fhdackj;a jk nj isiqkag fmkajd fokak'

² o;a; úia;r wdldrfhka oelaùug jvd o;a; j.= ud¾.fhka m%ldY lsrSu m%fhdackj;a jk

wkaou isiqka iu`. idlÉPd lrkak'

² fuys oS bv m%udKh" l%uj;a nj" ld¾hlaIu nj" ksßCIKhg we;s myiqj hkdoS idOl

ms<sn|j wjOdkh fhduq lrkak'

² my; moj, w¾:hka isiqkag isysm;a lrkak'

mka;s m%dka;r - o;a; iuQyhl oS" o;a; mka;sj,g fjka lrkq ,efí' fuu mka;s zmka;s

  m%dka;rZ f,i y÷kajk nj o"

mka;s iSud - mka;s m%dka;rhl by< yd my< w.hka ms<sfj,ska by< iSudj yd my<

  iSudj f,i y÷kajk nj o"

mka;s udhsï - mka;s m%dka;rhl by< udhsu tu mka;sfha by< iSudj;a Bg miq mka;sfha

  my< iSudj;a w;r yß ueo w.h nj o"

   mka;s m%dka;rhl my< udhsu tu mka;sfha my< iSudj;a Bg fmr mka;sfha

  by< iSudj;a w;r yß ueo w.h nj o"

mka;s ;ru - mka;s ;ru } by< udhsu - my< udhsu"  u.ska mka;s ;ru fokq ,nk nj

  o"

mka;s ,l=K - mka;s m%dka;rhl uOH  w.h mka;s ,l=K fõ'

mka;s ,l=K } by< isudj - my< iSudj

    2

  u.ska mka;s ,l=K fokq ,nk nj o i|yka lrkak'

² ;j o mka;s iSud yd mka;s udhsïj, jeo.;alu idlÉPd lrkak'

² ixLHd; jHdma;shla i|yd Ndú; jk m%ia;dßl l%uhla f,i cd,f¾Lh y÷kajd fokak'

fuys oS"

isria wCIfha ixLHd;h yd ;sria wCIfha mka;s udhsï ,l=Kq oelafjk nj o mka;s ;ru

iudk jk úg" ia:ïNfha Wi" ixLHd;hg iudkqmd;sl jk nj o i|yka lrkak' wkqhd;

ia:ïN folla w;r mr;rhka fkdue;s nj o i|yka lrkak'

² ixLHd; jHdma;shla m%ia;dßlj oelaúh yels ;j;a l%uhla f,i ixLHd; nyq wi%h y÷kajd

fokak' fuys oS c, f¾Ldj ia:ïNj, uqÿkaj, uOH ,laIHhka wkqms<sfj,ska ir, f¾Ld

u.ska hd lsßfuka  ^fofl<jr ixLHd; Y+kH jk mka;s we;ehs Wml,amkh fldg tu

mka;sj, uOH ,laIHhka o f.k& ixLHd; nyq-wi%h ,nd .; yels nj meyeos,s lrkak'

² ixLHd; jHdma;shl hï mka;s m%dka;rhl ziuqÉÑ; ixLHd;hZ hkq tu mka;s m%dka;rfha
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by< udhsu f;la Bg my<ska we;s o;a; ixLHdj nj isiqkag isysm;a lrjkak'

² ixLHd; jHdma;shl j.=jla f.k thska wkqrEm iuqÉÑ; ixLHd; j.=j ,nd .kakd wkaou

fmkajd fokak'

² ;sria wCIfha mka;sj, by< udhsï o isria wCIfha  tu wkqrEm mka;sj, iuqÉÑ; ixLHd;h

o f.k m%ia;dr .; lsÍfuka iuqÉÑ; ixLHd; jl%h ,nd .; yels nj fmkajkak'

² iuqÉÑ; ixLHd; j.=j m%;sY; iuqÉÑ; ixLHd; j.=jla njg m;a lr .kakd wkaou

meyeos,s lrkak'

fuys oS mka;shl wod< iuqÉÑ; ixLHd;h tu mka;shg wod< m%;sY; iuqÉÑ; ixLHd;h

njg mßj¾;kh lr .kakd wkaou fmkajd fokak'

² m%;sY; iuqÉÑ; ixLHd; jHdma;s j.=j Wmfhda.S lr .ksñka m%;sY; iuqÉÑ; ixLHd;

jHdma;sfha jl%h ,nd .kakd wkaou meyeos,s lrkak'

² fuys oS ;sria wCIfha" mka;sj, by< udhsï o" isria wCIfha tu by< udhsï f.k we;s

mka;sj, m%;sY; iuqÉÑ; ixLHd;hka o f.k m%ia;dr.; lsÍfuka m%;sY; iuqÉÑ; ixLHd;

jl%h ,nd.; yels nj fmkajkak'

² ixLHd; jHdma;s" iuqÉÑ; ixLHd; jHdma;s iy m%;sY; iuqÉÑ; ixLHd; hk jHdma;s

oelafjk jl% Ndú;fhka o;a; w¾:l:kh lrk wkaou isiqka iu. idlÉPd lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ixLHd; jHdma;sh - Frequency distribution

² mka;s iSud - Class limit

² mka;s udhsï - Class boundry

² mka;s ;ru - Class size

² iuqÉÑ; ixLHd; jHdma;sh - Cumulative frequency distribution

² ia:ïN m%ia;dr - Bar chart

² cd, f¾Lh - Histogram

² ixLHd; nyq wi%h - Frequency polygon

² ixLHd; jl%h - Frequency curve

² iuqÉÑ; ixLHd; jl%h - Cumulative frequency curve

² o;a; w¾:l:kh - Interpretation of data

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² ixLHd; jHdma;s j.= Ndú;fhka ixLHd; jHdma;s m%ia;dr we|su'

² iuqÉÑ; ixLHd; j.=jla úia;r lsÍu

² iuqÉÑ; ixLHd; jl%h f.dv ke.Su

² zm%;sY; iuqÉÑ; ixLHd;hZ  hkafkys woyi meyeos<s lsÍu

² m%;sY; iuqÉÑ; ixLHd; jl%h we£u

² iqÿiq f,i ixLHd; jHdma;s jl% f;dard .ksñka o;a; w¾:l:kfha fh§u
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ksmqK;d uÜgu 25'3 # úisÍu ms<sn| ñkqï weiqßka o;a; jHdma;shla ú.%y lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² fok ,o iQ;% Ndú;fhka fok ,o o;a; iuQyhl mrdih" p;=¾:l" wka;Ya

p;=¾:l mrdih .Kkh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ir, WodyrK u.ska o;a; iuQyhl mrdih .Kkh lrk wkaou meyeÈ,s lrkak'

fuys § ZZmrdih } by< w.h - my< w.hZZ u.ska mrdih ,nd .kakd nj u;= lr .kak'

² o;a; l=,lhla ;=< ±lsh yels by< w.h iy my< w.h w;r fjkig tu o;a; iuQyfhys

mrdih f,i w¾: ±lafjk nj fmkajd fokak'

² iuqys; ixLHd; jHdma;shl by< u mka;sfhys by< udhsu;a my< u mka;sfha my< udhsu;a

w;r fjki f,i mrdih w¾: ±lafjk nj o WodyrK f.k yer olajñka fmkajd fokak'

² ixLHd jHdma;shl o;a; wdfrdayK mámdáhg ieliq miq jHdma;sh iudk fldgia y;rlg

fnfok ia:dkhg wkqrEm w.hka p;=¾:l njo" th Q
1
" Q

2
 yd Q

3
 f,i o wxlkh lrkq

,nk njo i|yka lrkak'

² ir, WodyrK u.ska p;=¾:l ,nd .kakd wkaou my; rEm igyk Wmfhda.S lr .ksñka

fmkajkak'

Q
1

     Q
2

Q
3

fuys "

Q
1
: m<uq p;=¾:lh fyj;a my< p;=¾:lh

Q
2
: fojk p;=¾:lh fyj;a uOHia:h

Q
3
: ;=kajk p;=¾:lh fyj;a by< p;=¾:lh

² wiuQys; o;a; i|yd o;a; n .Kkla wdfrdayK mámdáhg ieliq miq p;=¾:l my; mßÈ

,nd.; yels nj fmkajd fokak

ia:dkfhys wh .Kk

ia:dkfhys wh .Kk

ia:dkfhys wh .Kk

² o;a; l=,lhl ueo fldgfia msysá úisÍfï jeo.;alu ms<sn| woyia u;= lrñka ueo msysá

o;a; j,ska 50] l m%udKhla w;r úisß we;s ÿr m%udKh wka;Ya p;=¾;l mrdih jk nj

fmkajkak' fï i|yd

wka;Ya p;=¾:l mrdih } Q
3
 -Q

1
 hk iïnkaO;dj Wmfhda.S lr .kak'

² fuu úisÍu ms<sn| ñkqï fiùu i|yd bf.kqï lÜg,h ne.ska tla tla lKavdhug imhd
lKavdhï jHdmD;shla f,i by; ixl,am ;yjqre lr .ekSug isiqkag wjia:d iemhSu
fhda.H fõ'

uQ,sl joka$ixl,am (Key Words)(

² úisÍu ms<sn| ñkqï - Measurement of dispersion

² p;=¾:l - Quartice
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² mrdih - Range

² wka;Ya p;=¾:l mrdih - Inter quartile range

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² zzúisÍu ms<sn| ñkqïZZ hkafkys woyi meyeÈ,s lsÍu

² úisÍu ms<sn| ñkqï f,i mrdih" p;=¾:l" wka;¾ p;=¾:l mrdih ye|skaùu

² fok ,o o;a; jHdma;shla i|yd úisÍu ms<sn| ñkqï .Kkh lsÍu
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ksmqK;dj 26 ( ;dlaIKsl oshqKqj mdÍißl iu;=,s;;dj flfrys n,mdk wdldrh;dlaIKsl oshqKqj mdÍißl iu;=,s;;dj flfrys n,mdk wdldrh;dlaIKsl oshqKqj mdÍißl iu;=,s;;dj flfrys n,mdk wdldrh;dlaIKsl oshqKqj mdÍißl iu;=,s;;dj flfrys n,mdk wdldrh;dlaIKsl oshqKqj mdÍißl iu;=,s;;dj flfrys n,mdk wdldrh

.fõIKh lrhs'.fõIKh lrhs'.fõIKh lrhs'.fõIKh lrhs'.fõIKh lrhs'

ksmqK;d uÜgu 26'1 # ;dlaIKsl oshqKqj iajdNdúl pl% flfrys n,mdk wdldrh wkafõIKh
lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² mßirh hkak ú.%y lrhs'

² iajdNdúl pl% i|yd ksoiqka imhhs'
² ldnka pl%h" ´fidaka-Tlaiscka pl%h iy khsg%cka pl%h úia;r lrhs'
² mdßißl iu;=,s;;dj flfrys iajdNdúl pl%j, jeo.;alu biau;=

lr olajhs'
² ;dlaIKfha oshqKqj iajdNdúl pl%j,g n,md we;s wkaou fmkajd

fohs'

mdvï ie,iqu i|yd Wmfoia (

² mßirh hkq l=ula o hkak ms<sn| úuiñka mdvug msúfikak'

² mßirh hkq ish¨ Ôùka" Tjqka cSj;a jk jgmsgdj iy Ôùka yd jgmsgdj w;r isÿjk

wka;¾l%shd fjhs' fuys oS Ôùka mßirh iu. wka;¾ l%shd lrñka Yla;sh yd mod¾: yqjudre

lr .kshs'

² bf.kSfï myiqj i,ld mßirh j¾.SlrKh lr we;s wdldr ms<sn|j úuid tla ckm%sh

j¾.SlrKhla f,i" mßirh f.da, f,i j¾.SlrKh lr we;s wdldrh bosßm;a lrkak'

² c,f.da,h - c,h yd ta wdY%s; mßirh

² Ys,df.da,h - mi" mdIdK yd Lksc wdY%s; mßirh

² jdhqf.da,h - mDÒú mDIaGh jgd wdjrKhla f,i mj;sk jdhq wdY%s; mßirh

² ffcjf.da,h - ish¨u cSùka yd ta wdY%s; ls%hdldrlï wh;ajk mßirh

² mßirfha ixrpl jk by; i|yka f.da, tlsfklska fjka ù ;ks ;ksj fkdmj;sk w;r

tajd w;r b;d m%n, wka;¾l%shd mj;sk nj fmkajd fokak'

² Wla; wka;¾l%shd i|yd WodyrK isiqka iu. idlÉPd lrkak'

Wod# ffcj f.da,hg wh;a cSùka jdhqf.da,fhka Tlaiscka ^O
2
& o" c, f.da,fhka c,h o"

Ys,d f.da,fhka Lksc øjH o ,nd f.k mßjD;a;Sh l%shd isÿ lrhs'

² fuu mßjD;a;Sh l%shdj, m%;sM, jYfhka jdhqf.da,hg ldnkavfhdlaihsâ ^C O
2
& jdhqj o"

c, f.da,hg yd Ys,d f.da,hg nysi%dùh wmøjH o tla lrhs'

² mßirfha f.da, w;r Rcq wka;¾l%shd isÿjk nj meyeÈ,s lrkak'

^jdIamSlrKh&

c,h

c,f.da,h                                                  jdhqf.da,h

^j¾Ikh& c,h
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ffcj

f.da,h

jdhq f.da,h                                                            Ys,d f.da,h

ffcj ialkaO úfhdackh C O
2
 f,i

² mßirfha úúO fldgia w;r øjH yqjudrej iy wka;¾l%shd jvd fyd¢ka úia;r lrk

ud¾.hla f,i iajdNdúl pl% bÈßm;a lrkak'

² ldnka pl%h

² khsg%cka pl%h

² Tlaiscka pl%h

² mdIdK pl%h

² c, pl%h

² ldnka pl%h" ´fidaka-Tlaiscka pl%h yd khsg%cka pl%h ms<sn|j isiqka iu. idlÉPd

lrkak'

² mdßißl iu;=,s;;dj mj;ajd .ekSug mshjr .ekSfï § iajdNdúl pl% yd tajd l%shd;aul

jk wdldrh ms<sn| wjfndaOhla ,nd ;sîu b;d jeo.;a nj wjOdrKh lrkak'

² ldnka pl%hldnka pl%hldnka pl%hldnka pl%hldnka pl%h

ldnka ldnka

m%Ndixiaf,aIKh
^C O

2
 f,i&

ffcj
ialkaO

^ldfndayhsâf¾g
fi,shqf,dia&

m%Ndixiaf,aIKh

Yajikh
 yd

Èrdm;a ùu

fifuka isÿ
jk Èrdm;a ùu

ødjKh wjidokh

i;a;ajfhda

jdhqf.da,Sh
C O

2

fmdis, bkaOk

c,fha øú; C O
2

ldnfkaÜ mdIdK

Ydl

oy
k

h
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² Tlaiscka pl%hTlaiscka pl%hTlaiscka pl%hTlaiscka pl%hTlaiscka pl%h

² khsg%cka pl%hkhsg%cka pl%hkhsg%cka pl%hkhsg%cka pl%hkhsg%cka pl%h

² mdßißl iu;=,s;;dj flfrys iajdNdúl pl%j, jeo.;alu ms<sn| ksoiqka bÈßm;a lrñka

idlÉPd lrkak'

jdhqf.da,Sh
;srlrKh

ffcùh
;srlrKh

ld¾ñl
;srlrKh

fmdfydr
Èrdm;a ùu

Ydl uq,a

khsÜfrdnelag¾
khsÜßldÍ nelaàßhd
^khsÜfrdfidfudkdia&

N+ .; c,hg

k
h
sÜ
ß
y
dß

 n
el

aà
ß
h
d

wdydr

Èrdm;a ùu

N O

N O
2

N O
2

-

jdhqf.da,Sh
N

2

Ydl fm%daàk N H
3

ftkaøSh øjHj,
khsÜrcka

i;a;aj
fm%daàk

N H
4

+

mfiys khsÜrcka
N O

3
 - f,i

k
h
sÜ
ß
y
dß

 n
el

aà
ß
h
d

wdydr

Yajikh

oykh

m%NdixYaf,aIKh

Yajikh
C O

2
 + H

2
O

mi yd c,h

i;a;= Ydl
ldfndyhsâf¾g

wldnksl øjHj,
TlaislrKh

kso # 

jdhqf.da,Sh
O

2

jdhqf.da,Sh
O

3
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jdhq f.da,Sh khsg%cka jdhqj" khsfg%Ü whk f,i c, f.da,hg;a khsfÜ%g wvx.= LKsc

f,ig Ys,d f.da,hg;a khsg%cka wvx.= fm%daàk f,i ffcj f.da,hg;a tlajk w;r LKsc

øjH yd fm%daàk úfhdackfhka  kej; khsg%cka jdhqj f,i jdhqf.da,hg ika;;slj;a

iu;=,s;j;a yqjudre fjhs'

² jdhqf.da,Sh ldnkavfhdalaihsâ jdhqj c,fha ldnfkaÜ iy nhsldnfkaÜ whk njg;a" Ys,d

f.da,fha ldnfkaÜ wvx.= Lksc iy fmdis, bkaOk njg;a" Ydl iy i;=ka ;=< ,smsv"

ldfndayhsâf¾Ü njg;a m;ajk w;r fuu øjH úfhdackfhka kej; ldnkavfhdlaihsâ

f,i jdhqf.da,hg ika;;slj;a" iu;=,s;j;a yqjudre fjhs' iajdNdúl pl%j, fuu uQ,øjH

yqjudrej iu;=,s;j;a ika;;slj;a yqjudrejk ;dlal,a mßirfha iu;=,s;;dj /flk

nj myokak'

² ;dlaIKsl ÈhqKqj iajdNdúl pl% flfrys isÿlr we;s n,mEï my; ksoiqka weiqßka fmkajd

fokak'

ksoiqkla #

^i& ² jdhqf.da,Sh khsg%cka jdhqj (N
2
) iy yhsv%cka jdhqj (H

2
) m%;sl%shd lrùfuka wefudakshd

ksIamdokh jeks lD;%su l%shdldrlï u.ska jdhqf.da,fha we;s khsg%cka jdhqj lD;%suj

fjk;a ødú; ixfhda. njg m;a fõ' fuu l%shdj,sh u.ska khsg%cka pl%fha

iu;=,s;;djg ±ä f,i n,mEï t,a, lr we;'

² fyan¾ l%uh u.ska wefudakshd ld¾ñlj ksIamdokh i|yd N
2
 jdhqj ,nd .kafka øj

jd;h Nd.sl wdijkfhks' fuu.ska N
2
 ødú; ixfhda. njg m;aùu b;d wêlj isÿ

fõ' lD;%su f,i isÿ lrk fuu l%shdj,sh u.ska khsg%cka ødú; ixfhda. njg m;aùu

iajdNdúl f,i N
2
 ødú; ixfhda. njg m;aùug jvd fnfyúka jeäh'

^ii& ² Tlaiscka pl%fha wkq pl%hla jk Tlaiscka" ´fidaka pl%fha iu;=,s;;dj flfrys

laf,dafrda *a¨fjdfrda ldnka (CFC) jeks jdhq u.ska oeä f,i n,mEula we;s lrhs'

mDÒúfha ia;r f.da,fha ́ fidaka úhk fkdue;s jQfha kï wys;lr ysre lsrK mDÓú

mDIaGh u;g <`.d ùfuka mDÓúh Ôjfhka f;dr f,djla ùug fndfyda ÿrg bvlv

;sìKs'

îii&² wefudakshd" khsÜßla wï,h" i,a*shqßla wï,h jeks ld¾ñl ksIamdok ksid NO,

N O
2
, NH

3
, SO

2
, H

2
S jeks ixfhda. jdhqf.da,hg tl;=ùu ksid tys iu;=,s;;djg

n,mEï we;s fõ'

² f,day ksiaidrKh" fmdis, bkaOk ksiaidrKh iy oykh" CFC" nyq wjhúl iy ixiaf,aIs;

j¾Kl wdÈh u.ska o mßirfha iu;=,s;;djg n,mEï we;s fõ'

uQ,sl joka$ixl,am (Key Words)(

² ldnka pl%h - Carbon cycle

² ´fidaka pl%h - Ozone cycle

² khsg%cka pl%h - Nitrogen cycle

² c, f.da,h - Hydrosphere

² Ys,d f.da,h - Lithosphere

² jdhq f.da,h - Atmosphere

² ffcj f.da,h - Biosphere

.=Kd;aul fhojqï (

² ldnka" khsg%cka iy ´fidaka pl% fmkakqï lrk rEm igyka
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² mßirh ye|skaùu

² ldnka" khsg%cka iy ´fidaka pl% úia;r lsÍu

² mdßißl iu;=,s;;dj flfrys iajdNdúl pl%j, n,mEu úia;r lsÍu

² iajdNdúl pl% flfrys ;dlaIKfha oshqKqj n,md we;s wdldrh ú.%y lsÍu
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ksmqK;d uÜgu 26'2 # f.da,Sh mdßißl w¾nqoh iy tys iïNjh wkafõIKh lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² ld¾ólrKhg fmr mej;s mßir ;;a;aj úia;r lrhs'

² ld¾ólrKh;a iu. iajdNdúl mßir ;;a;aj fjkia jQ wdldrh
úia;r lrhs'

² j;auka mßir ;;a;aj wksis f,i fjkia j we;s nj ksoiqka weiqßka
fmkajd fohs'

mdvï ie,iqu i|yd Wmfoia (

² ft;sydisl udkjhdf.a Ôjk rgdj ms<sn| j isiqkaf.ka úuikak' ksoiqkla f,i n,xf.dv

udkjhd ms<sn| lreKq bÈßm;a lrkak'

² Tyqg Ôj;aùu i|yd jk uQ,sl wjYH;djla jQ wdydr imhd .;af;a i;=kaf.ka fyda Ydl

fldgiaj,ska nj;a we÷ï wekafoa kï ta .ia je,a wdÈh Ndú; lsÍfuka nj;a" Tyq ñh .sh

miq isrer fl,skau mßirhg tla ù Èrdm;a jq nj;a úia;r lrkak'

Tyqf.a Ôú;h mßirhgu taldnoaO jQ Ôú;hla fukau Tyqf.ka mßir pl%j,g n,mEula

t,a, fkdjq nj o i|yka lrkak'

² kQ;k udkjhd Wmka od isg ñh hk f;lau mßirhg wksis n,mEï isÿlrñ;a ;u Ôú;

wjYH;d iïmQ¾K lr .kakd nj idlÉPdjla weiqßka meyeÈ,s lrkak'

² my; i|yka l%shd ksoiqka f,i olajñka ñksid mdßißl iu;=,s;;djg n,mEï isÿlrk

nj fmkajd fokak'

² ksjdi iE§u i|yd iajdNdúl mßirhg wd.ka;=l jk isfuka;s" PVC jeks nyqwjhúl

iy ;Ska; j¾. Ndú;h u.ska mßirhg wksis oE tla lÍu' fï u.ska mßir pl%j,

iu;=,s;;djg ndOd muqKqjhs'

² úúO f,day j¾. ksiaidrKh lsÍu u.ska ¥Is; øjH jeä idkaøkhlska mßirhg tla

lsÍu u.ska mßir iu;=,s;;djg n,mEï we;s lrhs'

² wdydr iajdNdúl mßirfhka ,nd .ekSu fjkqjg wêl f,i j.d lsÍu isÿ lrhs' fï

i|yd mi ieliSug hka;%iQ;% Ndú; lrk w;r ridhksl øjH ^fmdfydr" lDñkdYl&

mig tl;= lrhs'

² jkdka;r t<sfmfy<s lsÍu u.ska jdhqf.da,fha C O
2
 bj;a lrk m%Njhka úkdY lrhs'

² ñksidf.a iqL úyrKh i|yd isÿ lrkq ,nk úúO ksIamdok l%shdj,s u.ska fukau hka;%

iQ;% yd m%jdyk lghq;=j, § o mßirhg wêl f,i C O
2
/SO

2
/NO

2
 uqod yßhs' Ys;lrK

yd jdhq iólrK hka;% wdÈh Ndú; lsÍfï § jdhqf.da,hg CFC jeks wys;lr jdhq uqod

yßhs'

² mdßißl iu;=,s;;dj ì| jeàfuka mßirhg isÿjk ydks iy we;s jk wys;lr m%;sM,

ms<sn|j isiqka iu. idlÉPdjla fufyhjkak'

² ;dlaIKsl ÈhqKqj iajdNdúl pl%j,g n,md we;s wkaou ms<sn| ksoiqka f.k yer olajñka

lreKq bÈßm;a lrkak'

² j.d lghq;= i|yd lDñkdYl" fmdfydr Ndú; lsÍfuka isÿjk ydks

² hka;%iQ;% Ndú;fha § úYd, f,i mßirhg CO
2
, SO

2
 jdhQ uqla; ùu

² YS;lrK jdhqiólrK hka;% iqj| ú,jqka yd Air Freshner Ndú;fhka CFC uqla; ùu

ksid ´fidaka úhkg ydks meñKsu'

² f,day wêlj Ndú;h" ksiaidrKh iy mßirhg fkd.e,fmk lD;%su nyqwjhúl

jeks oE tla lsÍu u.ska mßir iu;=,s;;dj ke;s lsÍu'
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² my; i|yka ksoiqka f.kyer olajñka j;auka mßir ;;a;aj wksis f,i fjkia j we;s nj

meyeÈ,s lrkak'

² fmdis, bkaOk oykh ksid jdhqf.da,fha wo jk úg mj;akd ldnkavfhdlaihsâ

uÜgu ñ,shkhlg fldgia 395 la olajd jeä ù we;' fuh ld¾ñl úma,jhg fmr ̂ 1850&

mej;s iajdNdúl uÜgug ^ñ,shkhlg fldgia 240& jvd b;d úYd, w.hls'

² wêl lDIsld¾ñl lghq;= ksid wo jk úg jdhq f.da,fha we;s óf;ka uÜgu ̂ñ,shkhlg

fldgia 1800& olajd jeä ù we;' fuh ld¾ñl úma,jhg fmr mej;s w.hg jvd

^ñ,shkhlg fldgia 750& b;d jeä w.hls'

² laf,daßkSlD; yhsâfrdaldnka ld¾ñl úma,jhg fmr jdhqf.da,fha fkdmej;s w;r

wojk úg tu uÜgu ie,lsh hq;= f,i jeä ù we;'

² wldnksl øjH wêlj c,hg tlaùu ksid k.rdY%s; c, uq,dY%j, Tlaiscka b,a¨u

wêl ùfuka tajd ¥IKh ù Ôúkag wys;lr mßirhla njg m;a ù we;'

² wêl f,i jdyk Odjkh fya;=fjka yd isfuka;s jeks l¾udka; ksid jd;fha we;s

wj,ïì; wxY= m%udKh wêl ùu ksid jd;h ¥IKh ùu iajik wdndO we;sùug fya;=

ù we;'

² fmdis, bkaOk oykfhka msgjk i,a*¾ vfhdlaihsâ jeks jdhq c,fha Èh ùu ksid

c,fha wdï,sl;dj jeä fjhs' ^wï, jeis&

² j.d lghq;= i|yd wêl f,i c, iïmdokh fya;=fjka mfia ,jK;dj wêl ù mi

j.d lghq;= i|yd kqiqÿiq fjñka mj;S'

² f,day ksiaidrKh i|yd lrkq ,nk leKSï fya;=fjka c,hg tlajk ner f,day

m%udKh by< hdfuka c,h ¥IKh fjhs'

² YdlfmdaIl wêl f,i ^fmdiafmaÜ" khsÜf¾Ü fmdgeishï whk& c, uQ,dY%j,g fidaod

hEfuka c,fha  fmdaIl wêl ù we,a.S Ydl j¾Okh ù c,h wfkla Ôùkag wys;lr

mßirhla njg m;a fjhs'

uQ,sl joka$ixl,am (Key Words)(

² iajdNdúl mßirh - Natural Environment

² mdßißl iu;=,s;;dj - Environmental  equilibrium

.=Kd;aul fhojqï (

² jkdka;r úkdY ùu ms<sn| o;a; jd¾;d

² jk úkdYfha wys;lr n,mEï úoydmdk ùäfhda o¾Yk

² c, ¥IKh ms<sn| jd¾;d

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² iajdNdúl mßirh fjkiaùug ld¾ólrKh fya;= jQ wdldrh úia;r lsÍu

² j;auka mßirh wksis f,i fjkiaj we;s nj ksoiqka weiqßka idlÉPd lsÍu
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ksmqK;d uÜgu 26'3 # f.da,Sh mdßißl .eg¨ úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² jdhqf.da,Sh ixhq;sh fjkia lsÍug n,mdk idOl kï lrhs'

² úúO wys;lr jdhQ jdhqf.da,hg tl;= jk wdldr úia;r lrhs'
² úúO wys;lr jdhq mßirhg tl;= ùu ksid we;sjk n,mEu úia;r lrhs'
² c, ¥IK ldrl kï lrhs'
² c, ¥IK ldrl mßirhg tl;= jk wdldr úia;r lrhs'
² mdxY=  ¥IK ldrl kï lrhs'
² mdxY= ¥IK ldrl mßirhg tl;= jk wdldr úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² jdhq f.da,fha ixhq;sh ms<sn|j isiqkaf.a fmr ±kqu úuid mdvug msúfikak'

² fndfyda f.da,Sh mdßißl .eg¨ jdhqf.da,fha ixhq;sh fjkiaùu ksid isÿù we;s nj i|yka

lrkak'

² jdhqf.da,fha ixhq;sh ±lafjk j.=jla bÈßm;a lrkak'

jd;fha ixhq;shjd;fha ixhq;shjd;fha ixhq;shjd;fha ixhq;shjd;fha ixhq;sh

m%Odk jdhqm%Odk jdhqm%Odk jdhqm%Odk jdhqm%Odk jdhq mßudjmßudjmßudjmßudjmßudj

khsg%cka  ^Nitrogen& N
2

78%

Tlaiscka  ^Oxygen& O
2

21%

wd¾.ka   ^Argon& Ar 0.9%

ldnkavfhdlaihsâ ^Carbon dioxide& CO
2

0.03%

fjk;a jdhq^iq¿ mßudK&fjk;a jdhq^iq¿ mßudK&fjk;a jdhq^iq¿ mßudK&fjk;a jdhq^iq¿ mßudK&fjk;a jdhq^iq¿ mßudK&

ksfhdaka  ^Neon& Ne

yS,shï   ^Helium& He

óf;aka   ^Methane& CH
4

khsg%ia Tlaihsâ ^Nitrous oxide& N
2
O

yhsv%cka  ^Hydrogen& H
2

c, jdIam ^Water vapor& H
2
O

ldnka fudfkdlaihsâ^Carbon monoxide& CO

wefudakshd  ^Ammonia& NH
3

>k wxY=" ¥ú,s ^Solid particles dust&

mrd. wdÈh ^Pollen, etc.&

Tlaiscka
21]

khsg%cka
78]

ldnkavfhdlaihsâ 0'03]wd.ka 0'9]
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² jdhqf.da,fha jdhquh ix>gl m%Odk ̂Major& iy wxY= ud;% f,i fldgia follg j¾.SlrKh

l< yels nj i|yka lrkak'

² ñksia l%shdldrlï ksid jdhqf.da,Sh ixhq;sh fjkia ùfï § m%Odk jdhquh ix>glj,

fjkiaùula isÿ fkdjk nj myod fokak'

² wxY= ud;% jdhqj, ixhq;sh fjkiaùu u.ska jdhqf.da,fha ixhq;sh fjkia jk nj isiqkag

myod fokak'

² jd;fha ixhq;sh fjkia l< yels wxY= ud;% jdhq f,i ldnkavfhdlaihsâ" óf;ka" jdIamYS,s

laf,dßkSlD; yhsâfrdaldnka jeks ixfhda. ̂ CFC, HCFC, PFC&" ́ fidaka" úlsrKYS,s jdhq"

jdIamYS,s yhsfv%dldnka"  SO
x
, NO

x
 y÷kajd fokak'

² úúO wys;lr jdhq mßirhg tl;=jk wdldrh my; ±lafjk ksoiqka f.kyer olajñka

idlÉPd lrkak'

² jd;hg ldnkavfhdlaihsâ tl;= ùu fmdis, bkaOk yd ffcj ialkaO oykh yd úfhdackh

u.ska isÿjk nj fmkajd fokak' tfiau jk úkdYh ksid jd;fhka ldnkavfhdlaihsâ

bj;a ùu wvq ùfuka o jd;fha ldnkavfhdalaihsâ uÜgu by< hk nj fmkajd fokak'

² f;;a ìï wdY%s;j isÿlrk lDIsl¾udka;h fya;=fjka b;sßjk ffcj ialkaO ks¾jdhq

;;a;aj hgf;a § meiùu u.ska jd;hg óf;ka jeä jYfhka tl;=jk nj i|yka lrkak

² judrd lk f.dúm< i;=ka ̂ .jhka" t¿jka " neg¨jka& wêl f,i we;slsÍu u.ska Tjqkaf.a

wdydr Ô¾K moaO;sfha isÿjk meiùfï l%shdj,sh jd;hg óf;ka jdhqj tl;=jk m%Odk

wdldrhla nj myod fokak'

² N O
x
 jdhq jd;hg m%Odk jYfhka tla jkqfha jdyk Odjkfha § isÿjk  wNHka;r oykh

fya;=fjks' tfiau khsg%cka wvx.= fmdfydr mfia we;s nelaàßhd u.ska N O
x
 jdhq njg

mßj¾;kh lsÍu u.ska o N O
x
 jdhq jd;hg tla fõ'

² jd;hg jdIamYS,s yhsâfrdaldnka tla ùu m%Odk jYfhka isÿjkqfha jdykj, fkd±jqKq

fmdis, bkaOk jd;hg tl;= ùfuks'

² mdúÉÑ lrk ,o jdhqiólrK iy YS;lrK w¨;ajeähdfõ § laf,daßkSlD; yhsfv%dldnka

jd;hg tla fjhs'

² ´fidaka wia:dhs jdhqjla jk w;r th fl,skau jd;hg tl;= fkdfõ' kuq;a jdykj,

bkaOk oykfha § msgjk yhsfv%dldnk yd NO
x
 iq¾hdf,dalh yuqfõ § tlsfkl m%;sl%shd

lsÍfuka ´fidaka ^my< jdhqf.da,fha& ksmofjhs'

² tfiau nyqwjhúl iy iuyr ldnksl øjH jd;fha wiïmQ¾K oykfhka nyqpl%Sh wefrdaueál

ixfhda. mshq?ka wdÈh ksmojhs'

² úúO wys;lr jdhq mßirhg tl;=ùu ksid isÿjk whym;a n,mEï my; o;a; weiqßka

úia;r lrkak'

² (i) f.da,Sh WKqiqïùu flfrys n,mdk jdhq ms<sn| idlÉPd lrkak'

fï i|yd uQ,sl jYfhka n,mdkafka yß;d.dr jdhq h'

² yß;d.drhla iy yß;d.dr wdprKh hkq l=ula ±hs meyeÈ,s lr fokak'

² yß;d.dr jdhqj, ,laIK iy ta i|yd ksoiqka my; o;a; weiqßka meyeÈ,s lrkak'

iQ¾hhdf.a isg mDÓú mDIaGh lrd meñfKk iQ¾h úlsrK ^oDYH iy mdrcïnq, lsrK&

mDÓú mDIaGh u.ska Wrd.kS' mDÓúfha jdhq f.da,h yß;d.drhla f,i l%shd lrñka

fuu Wrd.;a iQ¾h úlsrK Yla;sfhka wvq È.= ;rx. wdhdu iys; mdrcïnq, úlsrK iy

Yla;sfhka wvq wfOdarla; úlsrK f,i kej; úfudapkh lrhs' fufia úfudapkh

lrk lsrK w;ßka È.= ;rx. wdhduhla iys; mdrcïnQ, lsrK kej; wNHjldYh lrdu

f.k hk w;r wfOdarla; lsrK jdhqf.da,fha we;s iuyr jdhq u.ska wjfYdaIKh lrhs'

fufia wfOdarla; lsrK wjfYdaIKh l< yelafla l=uk jdhqj,g o hkak isiqkag

meyeÈ<s lrkak' wfOdarla; lsrK wjfYdaIKh l< yelafla ks;H oaúO%ej >Q¾Khla
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iys; jdhqj,g fyda ke;fyd;a N+ñ wjia:dfõ O%eùh fkdjQj;a wKqlïmkh jk úg oaú

O%ejhla we;s úh yels jdhqj,g fõ' ̂ fïjd iu oaúmrudKql iy tal mrudKql fkdjk

´kEu jdhqjls&

yß;d.dr jdhq yß;d.dr fkdjk jdhq

C O O
2

NO N
2

CO
2

Ar

H
2
O H

2

CH
4

He

O
3

F
2

jdhq f.da,fha ixhq;sh wkqj 99'9]la muKu wvx.= jkafka N
2
, O

2 
yd Ar jdhq h' fïjd

yß;d.dr jdhq fkdfõ' mrudKq 3la fyda Bg jeäfhka we;s ́ kEu jdhqjla yß;d.dr jdhqjla

f,i l%shd lrk nj i|yka lrkak'

^isl=re .%yhd jgd jdhqf.da,fha 95] la muKu we;af;a yß;d.dr jdhqjla jk C O
2
 h'&

yß;d.dr wdprKh wys;lr fohla fkdjk nj;a tu.ska mDÓú WIaK;ajh idudkHfhka

15 oC muK mj;ajd .kakd nj;a fmkajd fokak' fuh Ôjh mej;Sug iqÿiq m%Yia;

WIaK;ajhls'

² my; i|yka lreKq Wmfhda.S lr .ksñka mDÓú ;,h WKqiqï ùu yd yß;d.dr wdprKh

wjfndAO lr .ekSug isiqkag iydh jkak'

² mDÓú jdhqf.da,fha we;s yß;d.dr jdhq w;r m%Odk ;ekla .kq ,nkafka CO
2
, CH

4
, N

2
O

iy H
2
O jdIam fõ'

² ld¾ñl úma,jfhka miq b;d wêl f,i fmdis, bkaOk oykh fya;=fjka ±ßh fkdyels

f,i C O
2 
jdhqf.da,hg we;=¨ fjñka mj;S'

² jk úkdYh wd§ lreKq ksid C O
2
 jdhqf.da,fhka bj;a jk l%shdj,s wvd< jk ksid o

bj;a l< Ydl øjH fõ.fhka úfhdackh fjñka jdhqf.da,hg C O
2
 tlajk ksido C O

2

idkaøKh by< hñka mj;S'

² ;j o lDIsld¾ñl lghq;=" kd.ßl wmøjH j.=re ìïj,g ±óu wdÈh ksid C H
4
 ixhq;sh

o by< hñka mj;s'

² mDÓú ;,h WKqiqï lsÍfï yelshdj b;d wêl tfukau b;du ia:dhs  CFC, SF
6 
jeks

lD;su jdhq j¾. o mDÓú jdhq f.da,fha tla /ia fjñka mj;s'

² fuu yß;d.dr jdhq tla /iaùu ksid tu.ska jeämqr wfOdarla; lsrK wjfYdaIKh

lsÍfï m%;sM,h f,i mDÓúfha WIaK;ajh by< hhs'

² ^ii& ´fidaka ia;rh CIh ùu flfrys n,mdk jdhq ms<sn| idlÉPdjla fufyhjkak'

² wm jdhqf.da,fha by<ska we;s bia;r f.da,fha my< iSudj wdikakj ́ fidaka jdhqj jeä

jYfhka mj;sk m%foaYhla we; ^20-35 km&' fuu m%foaYh ´fidaka ia;rh f,i

ye¢kafjhs' fuu.ska iQ¾hdf.a isg meñfKk wys;lr mdr cïnQ, lsrK ̂uv& Wrd.ksñka

tu lsrK my< jdhq f.da,hg we;=¿ùu j,lhs'

² fuu m%foaYfha § Tlaiscka yd ´fidaka mdrcïnq, lsrK iu. my; wdldrhg wka;r

l%shd isÿ lrhs'
O

2
O + O

O + O
2

      O
3

O
3

O
2
 + O

mdrcïnq, lsrK

mdrcïnq, lsrK
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² iQ¾hdf.ka m;s; jk mdrcïnq, lsrK u.ska  O
2 
(g) ú>gkh lr mrudKql Tlaiscka

ksmojhs'

a)

b) mrudKql Tlaisckaj,ska fldgila O
2
 wKq iu. .eà ´fidaka iEfoa'

c) O
3
 (g) fjkia ixLHd; iys; mdrcïnq, lsrK wjfYdaIKh lr Tlaiscka jdhqj iy

mrudKql Tlaiscka njg úfhdackh fõ'

d)  iajdNdúl ;=,H;dj u.ska ´fidaka ia;rh ksh;

>klñka hqla;j mj;ajd.kq ,efí'

² ´fidaka ia;rhg ydks muqKqjk jdhq i|yka lrkak' ^CFC,  NO hk jdhq&

² laf,dfrda *a¨fjdfrda ldnka ^CFC& ixfhda. ´fidaka úhkg ydkslrk jdhq nj

i|yka lrkak'

laf,dfrd *a¨fjdfrda ldnka ixfhda.

² fuu CFC ixfhda. b;du ksIal%Sh jdIamYS,s ixfhda. jk w;r jdhqiólrK yd YS;lrK

j, isis,k jdhq f,i Ndú; lrhs'

² fuu ixfhda.h by< jdhqf.da,hg we;=̈  jQ úg wêl Yla;sh we;s mdrcïnq, lsrK j,g

ksrdjrKh ùu ksid Cl uqla; LKav we;sfjhs'

² fuu laf,daÍka uqla; LKav ´fidaka iu. m%;sl%shdlr ´fidaka úfhdackh lrhs'

O
3 
   +     Cl

²

     →      ClO     +     O
2

² kuq;a fuu ClO mrudKql Tlaiscka iu. m%;sl%shdlr ;j;a Cl uqla; LKavhla kej;

ckkh lrhs'

ClO
 
   +     O     →      Cl

²

     +     O
2

² fufia Cl kej; ckkh ùfuka tu Cl uqla; LKav kej; kej; ´fidaka wKq iu.

m%;sl%shd lrhs'

² îii&wï, jeis we;s lrk jdhq ms<sn|j isiqka iu. idlÉPd lrkak'

jdhq f.da,fha we;s wdï,sl jdhq c,fha Èh ùfuka c,h wdï,sl fõ' fï wï,sl;dj

r|d mj;skafka"

(i) wdï,sl jdhq jdhqf.da,fha mj;sk m%udKhka

(ii) wdï,sl jdhqj c,fha Èhjk m%udKh iy

Cl    Cl     Cl     Cl

F C F      F   C     C     F    F     C     Cl

Cl   Cl    Cl     Cl

Cl   Cl

F C Cl  F   C     Cl +  Cl
²

Cl

uv

lsrK
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(iii) iEfok wï,fha m%n,;dj wkqj h'

² ta wkqj wï, jeis we;sjk wdldrh ms<sn|j isiqka oekqj;a lrkak'

² jdhqf.da,fha we;s CO
2
 c,fha Èhù ÿ¾j, wï,hla jk ldfndksla wï,h ksmofjhs'

fuu ldfndksla wï,h c,fha Èh ùfuka c,fha pH w.h 5'7 g jvd my< fkdhhs'

ta ksid tjeks ;;a;aj wï, jeis f,i fkdi,lhs'

² kuq;a SO
2
 yd N O

2
 jeks jdhq c,fha Èhùfuka m%n, wï, jk yhsfv%daldnka

i,a*shqßla wï,h ̂ H
2
SO

4
& iy khsá%la wï,h ̂ HNO

3
& iE§u ksid c,fha pH w.h 5'7

g jvd my< hhs' fuu ;;a;ajh wï, jeis f,i ye¢kafjhs'

   2SO
2
 + O

2 
 → 2SO

3

SO
3
+H

2
O  → H

2
SO

4

NO
2
+H

2
O  → H N O

3

² wï, jeis we;sùfï wys;lr n,mEï my; lreKq weiqßka úia;r lrkak'

² wï, jeis ksid c,dYj, pH  w.h my< hhs' fuu my< pH w.hka c,fha Ydlj,g

fukau jdhqkag o ydkslr fjhs'

² H
2
SO

4
 , HNO

3
 jeks wï, mfia we;s we¨ñfkda is,sflaguh øjH Èh lr yßñka Al3+

we¨ñkshï ñY%Kh c,hg uqod yßhs' fuh u;aiHhkaf.a lru,aj, l%shdldÍ;ajhg

ndOd muqKqjhs'

² mi yryd .,d hk wï,sl jeis c,h fmdaIl uQ,øjH mfika bj;a lr;s'

² yqKq.,a ksê" lsß.re~ m%;sud" f,dayuh jHqy" md,ï" keõ yd fudag¾ jdyk o

wï, jeisj, n,mEï ksid úLdokhg ,lafjhs'

² fvd,uhsÜ" yqKq.,a iy lsß.re~ wdÈh wdï,sl c,fha ødjKh fõ'

² mdIdK wdY%s; fndfyda Lksc ,jK o wï, jeiafia ødjKh fõ' fï iu. c,fha Ca2+

yd M g2+ idkaøKh by< f.dia c,fha lÀk;ajh jeä fõ'

² tfia we;s wmøjH nerf,day ixfhda. wï, jeis u.ska Èhlr c,hg nerf,day whk

tla lrhs'

² u;=msg c,fha wï,sl;dj ,jK;dj" khsÜrcka ixfhda. yd ner f,day whk idkaøKh

ta iu. jeä fõ'

² ^iv& m%ldY ridhksl Oqñldj hkq l=ula ±hs my; lreKq weiqßka isiqkag meyeos<s lrkak'

² fudag¾ r:j,ska ksl=;a flfrk wmjd;fha khsg%cka wvx.= jdhq ̂ N O
x
& iy fkd±jqKq

yhsfv%dldnka ^C
x
H

y
& wvx.= fõ' iQ¾h lsrK yuqfõ yd 15 

o
C g by< WIaK;ajj, §

tajd ´fidaka" we,aäyhsv" fmdfrdlais  weisghs,a khsfÜ%Ü ^PA N& iy fmdfrdlais

fnkaihs,a khsfÜ%Ü ^PBN& iy l=vd wj,ïì; wxY= we;s lrhs'

² fuu ridhk øjH iQ¾hdf,dalh yuqfõ ksmojk neúka fuh m%ldY ridhk Oqñldj

kï fõ'

² tu.ska jdhqf.da,fha mdroDYH;dj wvqlr ly ÿUqre ;sñr mg,hla f,i fmfkhs'

² m%ldY ridhksl Oqñldj, my; i|yka n,mEï ms<sn|j isiqka oekqj;a lrkak'

² ñksidf.a fi!LHh yd ikSmdrCIdj flfrys n,mEï we;slrhs'

m%ldY - ridhk OQñld Yajik moaO;shg n,mdk w;r leiai" y;sh jeks frda.dndOdj,g

fya;=fõ'

² øjHj,g ydks ùu'

oaú;aj nkaOkj, úNckhg fya;= jk ksid ´fidaka rn¾j, hdka;%sl .=K ÿ¾j,

lrk w;r frÈj, j¾Kl úrxckh lrhs'

² jdhq f.da,h flfrys we;s lrk n,mEï

wj,ïì; wxY= wdf,dalh m%;slsrKh lrñka jd;fha mdroDYH;dj wvqlrhs'
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² m%ldY ridhksl OQñldjkays  M, u.ska Ydl j¾Okh wvd< lrkq ,nhs' fuh lDIsld¾ñl

fnda.j, wdydr ksIamdokh flfrys wys;lr f,i n,mdhs'

² jdhq ¥IKh fukau c, ¥IKh o wjOdkhg ,la úh hq;= ;j;a f.da,Sh mdßißl .eg¨jla

nj biau;= lr olajkak'

² my; i|yka øjH c, ÿIKhg odhl jk nj i|yka lrkak'

² c, ¥IK ldrl f,i

² ffcùh Tlaiscka b,a¨u ^BOD& jeä lrk ldnksl øjH

² wêl ,jK;dj ^NaCl, CaCl
2
&

² ødú; jdhquh ixfhda. ^N H
3
, H

2
S&

² ødú; >k ixfhda. ̂Dissolved Solids&

² ner f,day ̂Heavy Metals&

² ødú; ldnksl ixfhda. ̂Dissolved Organic Compounds &

² wú,;dj ̂Turbidity&

² j¾K ,nd fok ixfhda. ̂Chemical dyes&

² wys;lr nelaàßhd iy fjk;a CIqø Ôùka

² wdï,sl;dj ̂acidity&

² CIdßh;dj ̂Alkalinity&

² laId,l ̂Surfactants)

² c, ÔjdKqyrk wmøjH ̂Disinfection  by products& wdÈh'

² l%udkql+,j >k wmøjH neyer fkdlsÍu ksid tajdfha we;s f,fyisfhka Èrdhk ldnksl

wmøjH ^Ydl fldgia" wdydr& c,hg tlaùfuka c,fha BOD w.h jeä fjhs'

² ,jK" wêl f,i c,fha ødjKh ùfuka" c,fha ,jK;dj by< hhs'

wêl f,i ridhksl fmdfydr Ndú;h" mi fidaodhdu" uqyqÿ c,h ñY% ùu iy wêl

f,i c, iïmdokh fukau wêl jdIAmSlrKh fya;=fjka c,fha ,jK;dj iy ødú;

>k ixfhda. c,fha øjKh fjhs'

² tfiau wêl f,i ridhk fmdfydr iy fjk;a ridhk øjH" ner f,day iys; mdßfNda.sl

øjH" iï moï lsÍu iy lvodis l¾udka;h wdYs%; wmøjH iy bf,lafg%daksl wmøjH

c,hg tlaùfuka c,hg ner f,day tlafjhs'

² tfiau c,fha wdï,sl;dj wêl ùu ksid mfia we;s nerf,day c,hg ldkaÿùfuka

o c,hg ner f,day tl;=fjhs'

² m,sfndaOkdYl iy fjk;a ks¾O%eùh ld¾ñl ldnksl ixfhda. iy ldnksl øjH  c,fha

ødjKh ùu ksid c,hg ldnksl ixfhda. tl;= fjhs' tfiau c,h ÔjdkqyrKh i|yd

fhdok laf,daÍka c,fha Èhù we;s fjk;a ldnksl ixfhda. iu. m%;sl%shd ùfuka

laf,daÍkSlD; ldnksl ixfhda. c,hg tlafjhs'

² frÈj, j¾K .ekaùu iy fjk;a uqøK lghq;= wdY%s; l%shdldrlï fya;=fjka j¾Kl

c,hg tla fjhs'

² f,day ksiaidrKh" msßisÿ lsÍï lghq;= negß wï, rn¾ wdY%s; ksIamdokj,ska msgjk

wêl wï,sl;djla we;s c,h c, uq,dY%j,g tl;=ùfuka c,h wdï,sl fjhs'

² tfiau i,a*¾ vfhdlaihsâ" khsg%cka vfhdlaihsâ jeks wdï,sl jdhq jeis c,fha Èh

ù c, uQ,dY%j,g tlaùu u.ska c,fha wdï,sl;dj jeäfjhs'

² tfiau lvodis l¾udka;h wdY%s;j Ndú;lrk m,amuh wmøjH c,hg tlaùfuka iy

wêl f,i fYdaOl ldrl Ndú;h ksid c,fha CIaßh;dj jeäfjhs'

² fndfydaúg c, ÿIK ldrl mdxY= ÿIK ldrl f,i o l%shd lrk nj meyeÈ,s lrkak' óg
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wu;rj my; i|yka lreKq mdxY= ¥IKhg fya;=úh yels nj isiqkag meyeÈ,s lrkak'

² mfia jHqyh" jhkh iy legdhk yqjudre Odß;dj wvqùfuka mi ÿIKhg ,lafjhs'

² wixúOdkd;aul f,i N+ñ mßyrKh

² wêl c, iïmdokh

² jdIamYS,S;dj wêl ùu

² >k wmøjH neyer lsÍu

² mdxY= Ldokh

² ,jK;dj by< hdu

² c,fha we;s ¥Is; ner f,day mig wjfYdaIKh ùu

uQ,sl joka$ixl,am (Key Words)(

² jdhq ¥IKh - air pollution

² c, ¥IKh - water pollution

² mdxY= ¥IKh - soil pollution

² yß;d.dr wdprKh - Green house effects

² wï, jeis - acid rain

² yß;d.dr jdhq - Green house gasses

² ´fidaka úhk CIh ùu - Ozone layer depletion

² m%ldY ridhksl OQuh - Photochemical smog

.=Kd;aul fhojqï (

² yß;d.dr wdprKh yd wï, jeis ksid isÿ ù we;s Ldokh fmkajk rEm igyka" fmd;a"

i`.rd

² ´fidaka úhk CIhùu ms<sn| o;a;'

² wï, jeis ksid isÿ ù we;s Ldokh olajk PdhdrEm" ùäfhda o¾Yk'

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² jdhqf.da,Sh ixhq;sh fjkia ùug n,mdk idOl kï lsÍu

² wys;lr jdhq mßirhg tl;= ùfuka we;sjk úúO n,mEï úia;r lsÍu

² c, ¥IKh ye¢kaùu

² c, ¥IKhg fya;=jk lreKq úia;r lsÍu

² mdxY= ¥IKhg fya;=jk lreKq úia;r lsÍu
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ksmqK;d uÜgu 26'4 # foaY.=Ksl fjkiaùï iy tys n,mEï úuid n,hs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² foaY.=Ksl fjkiaùï hkak meyeos,s lrhs'

² foaY.=Ksl fjkiaùï u.ska isÿjk n,mEï úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² foaY.=Kh hkq l=ula ±hs isiqkaf.ka úuid mdvug wdrïNhla ,nd .kak'

² foaY.=K ;;a;aj ia:djrj fkdmj;sk nj;a th l,ska l,g fjkiaùu iajdNdúl l%shdj,shla

nj;a WodyrK iys;j jgyd fokak'

² fuhg jir 200"000 lg muK fmr mDÓú WIaK;ajh my< hdfuka whsia hq.hla we;s ù

;snqKq nj isiqkag jgyd fokak' tys § mDÓú WIaK;ajh wxYl 5 lska muK wvq ù we;'

² fuhg jir 125000 lg fmr mDÓú WIaK;ajh ie,lsh hq;= m%udKhlska by< f.dia ;snQ

w;r .a,eish¾ iy whsia ;Ügq Èhù hdu ksid uqyqÿ uÜgu idudkH m%udKhg jvd óg¾

lsysmhla by< f.dia ^4-6 m& we;s nj isiqkag jgyd fokak' ^fuh jir 125000 lg muK

jrla isÿjk iajNdúl l%shdj,shla nj i|yka lrkak&

² mDÓúfha isÿjQ yÈis foaY.=K fjkiaùulska wdydr fkdue;sùu ksid vhsfkdairhska jeks

Ôùka ñh.sh wdldrh myod fokak'

² iQ¾hd jgd mDÓúfha .uka u.  iy N%uK wlaIfha fjkia ùï u.ska mDÓúh WKqiqï ùu iy

isis,a ùu pl%hla wdldrhg isÿjk nj i|yka lrkak'

² miq.sh jir 650000 ;=< mDÓúfha iajdNdúlj we;s jQ .a,eish¾ yd wka;¾ .a,eish¾ hq. ;=<

ldnkavfhdlaihsâ m%udKh ñ,shkhlg fldgia ^ppm& 180 isg 300 olajd fjkia ù we;s

nj myod fokak'

² úisjk ishjfia ueo isg wo olajd jdhqf.da,fha yß;d.dr jdhQj, ixhq;sh ika;;slj

jeäùu ksid we;sjk f.da,Sh fukau ia:dkSh foaY.=K rgd fjkia ùu foaY.=Kfha fjkia

ùu f,i úia;r lrkak'

² tfukau fuu foaY.=K rgd fjkia ùu iajdNdúlju isÿjk by; ±la jQ fjkialïj,ska

úhqla;j ñksid úiska mßirhg isÿlrk ,o wys;lr n,mEï ksid isÿ jQjla hkak y÷kd

f.k we;s nj myod fokak'

² fuh m%Odk jYfhka isÿjkqfha ñksid úiska fmdis, bkaOk oykh iy fjk;a yß;d.dr

jdhq jd;hg jeä jYfhka tla lsÍu ksid mDÓúfha isÿjk Yla;s ;=,kh ú;eka ùu ksid

nj isiqkag jgyd fokak'

² my; olajd we;s isÿùï ñksid úiska mßirhg isÿ lrk ,o wys;lr n,mEï ksid isÿjk

foaY.=Ksl úm¾hdi fya;= jQ nj y÷kdf.k we;s nj isiqkag úia;r lrkak'

² f.da,Sh jYfhka i,lk l, isis,a Èjd iy rd;%s Èk ixLHdj l%ufhka wvq fjñka

mj;akd w;r WIaK Èjd iy rd;%S ixLHdj l%ufhka jeä fjñka mj;akd nj o;a;

weiqfrka fmkajd § we;'

² 1880 isg 2012 olajd ld,h ;=< mDÓúfha idudkH WIaK;ajh wxYl 0'85 oC lska muK

jeä ù we;'

² mDÓúfha my< jdhqf.da,fha WIaK;ajh úisjk ishjfia ueo Nd.fha isg ika;;slj

jeä ù we;'

² W;=re w¾Of.da,fha uOH wCIdxYj, msysá rgj,g ,efnk j¾Idm;kh 1950g miq

l%ufhka jeä ù we;s w;r iuyr iulh wdikak m%foaYj,g ,efnk j¾Idm;kh

l%ufhka wvq ù we;'
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² hqfrdamfha" wdishdfõ iy TiafÜ%,shdfõ iuyr m%foaYj, .%Siau R;=fõ we;sjk WIaK

m%jdy ^Heat wave& ixLHdj 1950 ka miq jeä ù we;'

² f,dalfha iuyr m%foaYj, wê kshx ;;a;aj jeämqr we;s ù we;s w;r tu kshx ld,

mrdih o jvd;a §¾> ù we;'

² ksj¾;k l,dmh wdY%s;j we;sjk iq<s iq<x nyq,j;a jvd;a m%n,j;a we;sfjñka mj;S'

úfYaIfhka W;=re w;a,dka;sla l,dmfha fuh b;d meyeÈ,sj ksÍlaIKh lr we;'

² uqyqÿ c, uÜgu by< hdfï ;Sj%;dj;a úisjk ishjfia w. Nd.h jk úg l%ufhka

jeä ùfï m%jK;djla mj;S'

² miq.sh oYl foll ld,h ;=, f,dj jgd we;s .a,eish¾j, whsia m%udKh YS>%fhka wvq

ù we;' tfiau wekagdlaáldj iy .%Ska,ka;h jgd ;sfnk whsia ;Ügqj, whsia m%udKfha

wvq ùu jirlg .s.dfgdka 34 ̂ 1992-2001& isg jirlg .s.dfgdka 215 olajd jeä ù we;'

^2002-2011 oYlh ;=<&

² tfiau wdlaála m%foaYfha uqyqfoa ñ§ we;s whsia ;Ügqj, úia;drh ishhg 3 ;a 4 ;a w;r

m%udKhlska miq.sh oYlh ;=< wvq ù we;'

² W;=re w¾Of.da,fha ysu m%udKh úisjk ishjfia ueoNd.fha isg oYlhlg ishhg 1'6

la muK wvqfjñka mj;S'

² oykj jk ishjfia ueo Nd.fha isg uqyqÿ uÜgu by< hdfï fõ.h miq.sh Y;j¾I 2

ys tu fõ.hg jvd by< w.hla .kakd w;r 1900 isg 2010 olajd uqyqÿ uÜgu by, hdu

ógr 0'19 muK fjhs' fuh jirlg ñ'ó' 3'2 muK w.hls'

² wo jk úg jd;fha ldnkavfhdlaihsâ m%udKh ñ,shkhlg fldgia 395 la o" óf;ka

m%udKh  ì,shkhlg fldgia 1803 yd khsg%cka Tlaihsv m%udKh ì,shkhlg fldgia

324 la olajd jeä ù we;' fuu m%udKh ld¾ñl úma,jhg fmr mej;s w.hkag jvd

ms<sfj<ska 40]" 150] yd 20] l jeä ùuls'

² fuu jdhq j¾. ;=k u miq.sh jir 800"000 ;=< mej;s w.hkag jvd ie,lsh hq;=

m%udKhl jeä w.hls'

² ldnkavfhdlaihsâ jeämqr Wrd .ekSu ksid ld¾ñl ú,amjhg fmr mej;shdg jvd uqyqÿ

c,fha pH w.h 0'1 lska wvq ù we;'

² foaY.=Ksl fjkia ùï u.ska isÿjk my; i|yka wka;.dó ld,.=K úm¾hdi ms<sn|j isiqka

oekqj;a lrkak'

² m%n, iq,s iq<x ks;r ks;r we;s ùu u.ska Ôú; yd foam, ydks we;s ùu'

² fgdkdfvda ;;a;aj ks;r ks;r j¾Okh ùu u.ska Ôú; yd foam< ydks we;s ùu'

² ks;r ks;r we;sjk úYd, .xj;=r ;;a;aj ksid rg rgj, wd¾Ólhg m%jdyk fCIa;%hg

yd bÈlsÍï fCIa;%hg jk wys;lr n,mEï wêl ùu'

² ks;r isÿjk kshx ;;a;aj ksid iuyr m%foaYj, wdydr iqrlAIs;;djg n,mEï  we;s ùu'

² uqyqÿ c, uÜgu by<hdu iy uqyqÿ l=Kdgq fya;=fjka fjr,dY%s; my;a ìïj, iy

¥m;aj, fjfik ck;dj ú;eka ùu'

² wdlaála m%foaYj, uqyqÿ whsia Èhùu ksid ysuj,iqka" iS,a u;aiHhka  hk YS; m%foaYj,

ðj;a jk CISrmdhs i;a;ajhskag ovìï iy jdiN+ñ wysñ ùfuka j| ù hdu'

² mßir WIaK;ajh by<hdu ksid WIaK m%foaYj, isák Ôúka jvd;a YS; m%foaYj,g

wdl%uKldÍ f,i ixl%uKh ùfuka tu m%foaYj, l,ska isá i;=ka j|ù hdu'

² uqyqÿ c,fha WIaK;ajh yd wdï,sl;dj by< hdu ksid fldr,amr úrxckhg ,laùu'

² wêl úh,s ld,.=Khla we;sùu ksid <eõ.sks  we;s ùfï jeä m%jKd;djla we;s ùfuka

jkdka;r wêl f,i úkdY ùu'
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² úáka úg we;sjk WIaK m%jdy iy k.rdY%s;j we;sjk WIaK m%foaY ̂;dm ÿm;a& fya;=fjka

ck Ôú;h wjq,a ùu iy jdhq iólrK i|yd wêl úhoula ±ßh hq;= ùu'

² lD;su c,dY wdY%s;j .nvd lr.; yels c, m%udKh wju ùu fya;=fjka lDIsl¾udka;hg

iy c, úÿ,s ksIamdokhg wys;lr n,mEï t,a, ùu'

² jd;fha mj;akd c, jdIam m%udKh fjkia ùu fya;=fjka j¾Id ld,fha § j¾Idm;kh

wêl ùfuka .xj;=r o" úh,s ld,j, § wêl c, ys̀.hla o we;s jk neúka lDIsl¾udka;hg

wys;lr n,mEï t,a, ùu'

² fjr, ;Srfhka tyd fldr,amr úkdY ùï" l÷ wdYs%;j ysu m;k wvqùï" .xj;=r" ksh`.

yd jix.; frda. wêl ùu ksid ixpdrl l¾udka;hg wys;lr n,mEï t,a, ùu'

² jix.; frda. ^fld,rdj iy mdpkh& wêlj me;sÍ hdu fya;=fjka fi!LH fCIa;%hg"

ckÔú;hg isÿjk wd¾Ól ydks'

² iajdNdúlj we;sjk t,aksfkda ,dkSkd ;;aj jvd;a ;Sj% ùu;a È.= ld,hla ;=< mj;akd

wdldrhg fjkia ùu;a ksid È.= ksh`. iy wêl .xj;=r ;;a;aj we;s ùu'

² tfiau j¾Ihla ;=< we;sjk fudaiï jeis m%udKh fjkia ùu iy tajdfha jd¾Isl rgd

fjkia ùfuka lDIs l¾udka;hg isÿjk n,mEu'

uQ,sl joka$ixl,am (Key Words)(

² fldr,a mr úrxckh - Coral bleaching

² ;dm ÿm;a - Heat  island

² t,a ksfkda - EL Nino

² ,d kskd - La Nina

² fgdakdfvda - Tornado

.=Kd;aul fhojqï (

² WIaK;aj úp,;d olajk m%ia;dr

² mdßißl fjkiaùï ms<sn| o;a; jd¾;d yd ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² foaY.=Ksl fjkiaùï ye¢kaùu

² ñksia l%shdldrlï ksid foaY.=Kfha isÿù we;s fjkialï úia;r lsÍu

² foaY.=Ksl fjkiaùfï m%;sM,hla f,i we;s ù ;sfnk wys;lr ;;a;aj úia;r lsÍu
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ksmqK;d uÜgu 26'5 # mßirh wdrCId lsÍug .;yels mshjr úuid n,hs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² 3R ixl,amh úia;r lrhs'

² c,h msßhï lsÍfï l%u úia;r lrhs'
² >k wmøjH l<ukdlrKh úia;r lrhs'
² Ôj jdhq yd fldïfmdaiaÜ ;dlaIKh y÷kajd fohs'
² iqmsßisÿ ksIamdok ixl,amh meyeos,s lrhs

mdvï ie,iqu i|yd Wmfoia (

² fuf;la bf.k.;a f.da,Sh mdßißl .eg¨ kej; u;la lrñka mdvug wdrïNhla ,nd

.kak'

² 3R hkafkka woyia jkafka"

Reduce  -  wjulrKh

Reuse   -  kej; kej; Ndú;h

Recycle  - m%;spl%SlrKh hk ixl,am 3 nj isiqkag myod fokak'

² 3R ixl,amh ms<sn| j my; i|yka lreKq we;=<;a jk fia idlÉPdjla f.dv k.kak'

² wjulrKh

fuys § wruqK jkafka Ndú; lrk wuqøjH wju f,i Ndú; lsÍfuka wuqøjH b;sßh iy

wmøjH ckkh ùu wju lsÍu

Wod( rn¾ lsß leá .eiSu i|yd fhdok weisála wï,h wjYH m%udKh Ndú;

lsÍfuka msgjk wmc,fha we;s wdï,sl;dj wju lr .; yels ùu

² kej; kej; Ndú;h

NdKavhla kej; kej; Ndú; lsÍu u.ska wuqøjH b;sßh iy wmøjH ckkh wju lsÍu

fuys wruqK nj úia;r lrkak'  jrla Ndú;fhka miq bj; ,k fmd,s;Ska nE.a fjkqjg

kej; kej; Ndú; l< yels frÈ nE.a Ndú;h

Wod( jrla Ndú; lr bj;,k ma,diaála fnda;,a fjkqjg kej; kej; Ndú;hg y;

yels ùÿre fnda;,a Ndú;h

² m%;spl%SlrKh

² fuu ixl,amhg wkqj wod< NdKavh mdúÉÑfhka miq tu wuqøjH kej; fhdodf.k

tu ksIamdokh fyda fjk;a ksIamdokhka isÿ lrk nj meyeÈ,s lrkak'

² mdúÉÑ lr bj; ouk ,o hlv" we¨ñkshï WKq lr kej; msßmyÿ lr NdKav

ksmoùu i|yd fhdod .ekSu

² mdúÉÑ lrk ,o lvodis kej; m,am njg m;a lr ldâfndaâ wdÈh ksmoùug

fhdod .ekSu

² bj;,k ma,diaála msßisÿ lr kej; WKqlr fjkia NdKav ksmoùu i|yd fhdod

.ekSu

² my; i|yka WodyrK f.kyer olajñka ld¾ñl ÈhqKqj fya;=fjka fï olajd isÿù we;s

mdßißl .eg¨ iïmQ¾Kfhkau bj;a l< fkdyels nj;a" isÿ l< yels jkqfha ukd

l<ukdlrKhla ;=<ska mßirhg isÿjk ydksh wju jk wdldrhg ld¾ñl lghq;= isÿ

lsÍu nj;a isiqkag jgyd fokak'

² CFC fjkqjg HCFC Ndú;h

² HCFC hkq yhsv%cka iys; laf,dfrda *a¨jfrda ldnka ixfhda. fjhs'
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² HCFC j, we;s C-H nkaOk by< jdhqf.da,hg hEug fmr ú>gkh ùu ksid HCFC

by< jdhqf.da,gh hdu wvd, fjhs'

tfiau HFC hkq yhsv%cka wvx.= *a¨fjdfrda ldnka ixfhda. fjhs'

yhsfv%da *a¨fjdfrda ldnka

² fuys laf,daÍka mrudKq fkdue;s ksid by< jdhqf.da,fha § laf,daÍka uqla; LKav

ksmoùu isÿ fkdfjhs'

² Bhï tlalrk ,o fmg%,a fjkqjg Bhï rys; fmg%,a Ndú;h

² jdykj,ska msgjk wmjd;fha we;s ¥Il jdhQ ydkslr fkdjk jdhQ njg m;a lsÍug

W;afm%arl mßj¾;l Ndú;h

² jvd;a mßir ys;ldó n,Yla;s m%Nj jk iq,x n,h" iQ¾h n,Yla;sh wdÈ n,Yla;s m%Nj

j,g keUqre ùu'

² tfiau fhdod .; yels wfkla úl,amh jkqfha ¥Is; j we;s ixrpl m%fhdackhg .; yels

wdldrhg msßhï lsÍu nj myod fokak'

Wod # c,h hï f,ilska ¥IKh ù we;skï th msßhï lr kej; Ndú; l< yels nj i|yka

lrkak'

² m%Odk f.da,Sh mdßißl .eg¨ jk mDÓú f.da,h WKqiqï ùu" ´fidaka úhk CIh ùu wdÈ

mßißl .eg¨ l<ukdlrKh i|yd f,dal uÜgfï W;aidyhka .; hq;= nj i|yka lrkak'

² ´fidaka úhkg ydks lrk ridhk øjH ksmoùu jeä jYfhka isÿlrkqfha ld¾ñlj ÈhqKq

rgj, jqj o" bka jk n,mEug jeämqr uqyqk fokqfha fjk;a rgj, isák ck;dj nj

meyeÈ,s lrkak'

² f.da,sh WKqiqu jeäùu ksid we;sjk wys;lr n,mEula jk id.r c, uÜgu by< hdfuka

jeämqr n,mEï isÿjkqfha l=vd ¥m;a wdY%s;j Ôj;ajk ck;djg nj myod fokak' fï ksid

fujeks .eg¨ l<ukdlrKhg f,dalfha ish¨ cd;Ska tla ù úi÷ï fhdackd l< hq;= nj

myod fokak'

fï i|yd fudkaá%h,a" lsfhdafgd iïuq;s jeks tl`.;d we;s lrf.k we;'

1' fudkaá%hd,a iïuq;sh ( ´fidaka úhkg ydks lrk jdhq wju lsÍug tl`. ùu

2' lsfhdafgda iïuq;sh ( yß;d.dr jdhq úfudapkh wju lsÍu i|yd tl`.;ajh M,

  lsÍu

3' lekal=ka iïuq;sh ( yß;d.dr jdhq wju lsÍug .; yels l%shdud¾. i|yd tl`.

 ùu

fudkaá%h,a iïuq;sfhka tl`. jQ mßÈ CFC ksIamdok iy w¨;ska Ndú;h 2010 § iïmQ¾Kfhka

kj;k ,È' lekal=ka iïuq;sfhka tl`. jQ mßÈ 2015 jk úg ldnka úfudapkh 2000 §

yß;d.dr jdhq úfudapkh l< m%udKh fuka 50] lska wvq lsÍug tl`. jk ,È'

        H                                   Cl     Cl

F      C     Cl F       C       C      F

         F                                  H       H

         F       F

H      C       C       H

         F       F
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² ld¾ñl ksIamdokhka iy fmdis, bkaOk oykfhka msgjk wmjd;fha we;s ¥Il wju jk

wdldrhg tjeks ld¾ñl l%shdldrlï isÿ lsÍfuka mßirhg isÿlrk ydksh wju l< yels

nj myod fokak'

² jdyk wmjd;fhka msgjk N O
x
 ldnkafudfkdlaihsâ fkdoejqKq yhsfv%dldnka jeks

jdhq wys;lr fkdjk øjH njg mßj¾;kh i|yd W;afm%arl mßj¾;l Ndú;h ms<sn|

úia;r lrkak'

² .,a w`.=re oykfha § tajdfha wmøjH f,i mj;akd f.kao.ï ^i,a*¾& oykfhka

msgjk i,a*¾ vfhdlaihsâ wmjd;fhka fmrd fjkalsÍu i|yd le,aishï Tlaihsâ

Ca(OH)
2 
m,amhla wd§ øjH fh§u myod fokak'

² isfuka;s ksIamdok l%shdj,sfha § wêlj ksmojk isfuka;s wxY= ^Particulate matter& ndysr

jd;hg tla fkdjk wdldrhg bj;a lsÍu i|yd Bag house iy Sedimentation chambers

fhdod.ekSu myod fokak'

² rn¾ lsß wdY%s; ksIamdokj, § rn¾ lsß leá .eiSug fhdok weisála wï,h$f*dañka wï,h

c,hg tla lsÍu ksid c,fha pH w.h wvqjk nj;a rn¾ lsß leá fkd.eiS l,a ;nd .ekSug

fhdok wefudakshd c,hg tla lsÍfuka c,fha pH w.h jeäjk nj;a myod § fuu weisála

wï,h iy wefudakshd WodiSk lr wm c,h bj;a lsÍu jvd fhda.H ms<sfj; nj myod

fokak'

² tfiau fj<| l,dm wdY%s;j we;s l¾udka;Yd,d ;=<ska msgjk wm c,h msßmyÿj i|yd

úYd, uOHia: c, msßmyÿ moaO;s fhdod we;s nj myod fokak'

² wm c,h msßhï lsÍfï m%Odk wjia:d 3 úia;r lr fokak'

² m%d:ñl c, msßhïlrKh

fuys § wm c,fha mj;akd mdfjk >k øjH" wj,ïì; øjH c,fha fkdÈhfjk

je,s" uv wdÈh fmrd bj;a lsÍu isÿ lrhs'

fï i|yd je,s fmrK yryd heùu" l=v isÿre iys; oe,a ̂ Screening& yryd heùu isÿ

lrhs'

² oaú;shSl c, msßhïlrKh

fuys § wm c,fha we;s CIQø Ôùka u.ska úfhdackh l< yels ldnksl øjH bj;a lsÍu

isÿ fõ' fuu ldnksl øjH ffcj ridhksl Tlaiscka b,ä u ̂Bio  chemical oxygen

Demand& by< kexùug fya;=jk nj myod fokak'

² ffcj ridhksl Tlaiscka b,a¨u hkq l=ula ±hs úia;r lrkak'

fuys § wm c,h úYd, gexlsj,g tlalr tu c,fha nelaàßhd j¾Okhg wjYH

Tlaiscka iemhqu jd;kh u.ska by< hjd fõ.fhka nelaàßhd j¾Okhg bv i,ikq

,efí' fï i|yd ffcj m%;sl%shdldrl ̂ Biological Reactor& fhdod .kshs' fï i|yd"

Rotating drum reactors

Thickling Littors

Activated sludge process fhdod.kakd nj m%ldY lr wod< l%u 03 ieflúka

úia;r lrkak'

² fuu ffcj m%;sldrl u.ska c,fha we;s Tlaiscka b,a¨u we;s lrk ldnksl

ixfhda. j,ska 40]l muK ldnkavfhdlaihsâ njg mßj¾;kh lrk nj;a b;sß

60] nelaàßhd ffcj ialkaO njg yerfjk nj;a myod fokak'

² fuu nelaàßhd ffcj ialkaO fyd| Ydl fmdaIl udOHhla jk w;r th

fldïfmdaiaÜ ksIamdokhg fyda Ôj jdhQ ksIamdokhg fhdod.; yels nj myod

fokak'
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² ;D;shSl c, msßhïlrKh

² oaú;shSl c, msßhïlrKfhka miq c,fha we;s wj,ïì; nelaàßhd fld,ks ̂Coagulent&

tla lsÍu u.ska wjlafIamKh ̂Sedimentation& lrkq ,nk nj myod fokak' fï i|yd

² we,ï ̂ we¨ñkshï i,af*aÜ& fyda nyq Poly electrolyte Ndú; lr wjfIamKh lrk nj

myod fokak'

² ;D;shSl c, msßhïlrKfha § m%Odk wruqK c,fha ødú; ̂fndfydaúg úIodhs& ridhksl

m%fNao bj;a lsÍu nj myod fokak'

² fuys § c,fha ødú; ¥Il ldnksl øjH bj;a lsÍu i|yd Activated ldnka fmrK

yryd heùu isÿlrk nj myod fokak'

² tfiau ødú; ¥Il wldnksl øjH ̂ nerf,day& bj;a lsÍu ;rula wmyiq nj;a ta i|yd

jvd;a ñ, wêl úoHq;a ldkaÿ fmrK ̂electrodiolysis& miq wdi%e;sh ̂Reverse osmosys&

jeks l%u Ndú; lrk nj fmkajd fokak'

² wjidkfha c,fha we;s ydkslr CIqø Ôùka bj;a lsÍu iy c,h ÔjdkqyrKh ̂ W ater

Disinfection& isÿl< hq;= nj myod fokak'

² c,h ÔjdkqyrKh i|yd lafrdaßkSlrKh iy ́ fidakslrKh fhdod.kakd nj i|yka lr

tu l%u fol ieflúka úia;r lrkak' laf,dakSlrKh" ´fidakSalrKhg jvd ,dNodhs

jqj;a tu ksid c, ÔjdkqyrK wmøjH ^Disinfection  byproducts& c,hg tlajk nj;a th

ydksodhl nj;a ieflúka úia;r lrkak'

² mdrcïnQ, lsrK Ndú;fhka o c, ÔjdkqyrKh l< yels w;r fuu.ska nelaàßhd yd È,Sr

fofldgiu úkdY lrhs'

² >k wmøjH l<ukdlrKfha tla jeo.;a wjia:djla f,i Èrdhk wmøjH fldïfmdaiaÜ

njg mßj¾;kh iy Ôj jdhq ksmoùu i|yka lr >k wmøjH l<ukdlrKfha § tys

jeo.;alu idlÉPd lrkak'

² >k wmøjH neyer lsÍfï § tajd Èrdhk yd Èrdfkdhk f,i fjkalr neyer lsÍfuka

fldïfmdaiaÜ ksIamdokfhka wd¾Ól jdis ,nd.; yels nj myod fokak'

² Èrdhk wmøjH nelaàßhd u.ska w¾Oj úfhdackh lsÍu u.ska tys ldnka khsg%cka (C/N)

wkqmd;h wvq jk nj myod fokak' fuu C/N wkqmd;h fldïfmdaiaÜ fmdfydrj, .=Kd;aul

nj uksk ñïula hkak úia;r lrkak'

² ldnksl fmdfydrj, we;s m%Odk Ydl fmdaIl m%udKh ^N.P.K& ridhksl fmdfydrj,

we;s tu w.hkag idfmalaIj b;d my< nj myod fokak'

² ldnksl fmdfydrj, m%Odk ld¾hhka jkqfha Ydlj,g CIqø fmdaIl iemhSu;a" tajd c,hg

fia§ fkdhk f,i nkaOkh lr ;nd .ekSu" mfia jHqyh ÈhqKq lsÍu iy tfia leghdk

yqjudre Odß;dj jeä lsÍu nj isiqkag myod fokak'

² fldïfmdiaÜ ksmoùfï m%Odk wruqK Ydl fldgia tajd Èrdhdug Wmldß jk CIqø Ôùkag

wjYH m%Yia; ;;a;ajhka ,nd§u u.ska øjH fõ.fhka w¾Oj úfhdackh lsÍu nj myod

fokak' jd;fha we;s f;;ukh iy WIaK;ajh m%Yia;j md,kh lsÍu u.ska b;du;a fyd|

fldïfmdaiaÜ ,nd .; yels nj;a meyeÈ<s lrkak'

² f;;ukh mj;ajd .ekSu i|yd ks;r c,h fh§u;a WIaK;aj md,kh yd jd;kh ,nd §u

i|yd fldïfmdaiaÜ ñY%Kh ks;r ta fï w; fmr,su;a isÿ l< hq;= nj myod fokak'

² kd.ßl wmøjH u.ska fldïfmdiaÜ ksIamdokfha we;s tla wjdishla f,i ner f,day iy

fjk;a ¥Is; øjH wys;lr uÜgïj,ska fldïfmdaiaÜj, ;sìh yels ùu nj isiqkag jgyd

fokak'

² fï ksid kd.ßl wmøjH neyer lsÍfï § fjkalr neyer lsÍfï jeo.;alu kej; myod

fokak'
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² Ôj jdhqj hkq ldnksl øjH ks¾jdhq ;;a;aj hgf;a § nelaàßhd u.ska úfhdackfhka

ksmojk óf;ka jdhqj nj isiqkag meyeÈ,s lrkak'

² Y%S ,xldfõ m%Odk jYfhka Ndú;jk Ôj jdhq cklj, ;dlaIKh isiqkag ir,j meyeÈ,s

lrkak'

² Ôj jdhq cklfhka b;sß jk >k  wjfYaIh Ydl i|yd b;d fyd| fmdAIl udOHhla nj

isiqkag meyeÈ,s lrkak'

² iqmsßisÿ ksIamdok ixl,amh w¾: olajñka mdvug msúfikak'

² NdKav fiajd iy ld¾ñl l%shdj,ska j, ld¾hCIu;dj j¾Okhg;a ta u.ska ñksidg

iy mßirhg isÿjk wjodku wvq lsÍu i|yd ika;;slj taldnoaO mdßißl Wmdh ud¾.

fhdod.ekSu;a iqmsßisÿ ksIamdokhhs'

² iqmsßisÿ ksIamdok ixl,amfha § wmøjH ^waste& hkak i,lkqfha jerÈ ia:dkhl jerÈ

wdldrhl iy jerÈ udOHhl mj;sk ñ,e;s iïm;la f,i nj isiqkag meyeÈ,s lrkak'

Wod # >k kd.ßl wmøjHj, we;s Èrdhk øjH fldïfmdaiaÜ f,i ñ,e;s øjHhla

nj;a"

ldâfndaâ" hlv" ma,diaála wdÈh m%;spl%SlrKh u.ska tajdg ñ,la ,ndÈh yels

nj;a"

lDISld¾ñl lghq;=j,ska bj; ,k msÿre wdÈh o" ùfuda,a" fldyqfuda,a iy ,S-

fuda,a" j,ska bj; ,o oyhshd" fldyqn;a" ,S l=vq kej; m%fhdackj;a wd¾Ól øjH

njg mßj¾;kh l< yels nj;a isiqkag fmkajd fokak'

² iqmsßisÿ ksIamdokhl m%Odk wruqKq 3la we;s nj isiqkag myod fokak'

1' wuq øjH Ndú;h wvq lsÍu

2' m%;spl%SlrKh

3' NdKav m%;sks¾udKh

² wuq øjH Ndú;h wju lsÍu ms<sn|j my; i|yka lreKq we;=<;a jkfia idlÉPdjla

fufyhjkak'

² fï i|yd NdKav m%Yia; wdldrfhka .nvd lsßu u.ska ldkaÿùï" bysßï iy fjk;a l%u

u.ska ÿIKh ùfuka isÿjk kdia;sh wju lsÍu iqmsßisÿ ksIamdokfha tla ixl,amhls

² tfiau NdKav .nvd lsÍfï § wod< iïu; ks¾foaYs; l%fudamdhka wkq.ukh lsÍuo fuys

;j;a tla wx.hls'

² wuq øjH Ndú;fha wfkla uQ,O¾uh jkqfha l%shdj,ska i|yd wjYHjk fjkialï

isÿlrñka kdia;sh wju lsÍu iy iïm;aj, ld¾hlaIu fhoùu ika;;slj isÿ lsÍuhs'

fï i|yd"

1&' fhdok wuq øjH fjkia lsÍu tla wx.hls'

fuys §"

² wka;rdhdldßjk wuqøjH fjkqjg tfia fkdjk wuqøjH Ndú;h'

² kej; Ndú; fkdjk wuqøjH fjkqjg mqkrdj¾;shj Ndú; l< yels wuqøjH

fhdod .ekSu'

² NdKavfha fiajd wdhq ld,h oS¾>j mj;ajd .; yels wuq øjH Ndú;h uQ,sl wruqKq

fõ'

Wod # ² hlv fjkqjg u, fkdnef|k jdfka wuqøjH fhdod .ekSu"

² leâñhï wvx.= negß fjkqjg tfia fkdjk negß WmlrK i|yd Ndú;h'

² mdúÉÑ lr bj; ouk negß fjkqjg kej; wdfrdamKh l, yels negß

  Ndú;h'
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2&' l%shdj,Ska ^Process& m%Yia; wdldrhg md,kh lsÍu'

fuys §

² ksIamdok l%shdj,ska kùlrKhg ,la lsÍu

² ixLHd;aul jd¾;d ;nd .ekSu u.ska isÿjk fjkialï y÷kdf.k tajdg ms<shï

fh§u

² l%shdj,skays ld¾hCIu;dj by< kexùu

² kdia;sh iy wys;lr jdhqka yd wmøjH ksmoùu wju lsÍu" uQ,sl wruqK f,i

i,lhs'

3&' WmlrK kùlrKh iy hdj;ald,Sk lsÍu'

fuys §"

² ksIamdok WmlrK kùlrKh yd hdj;ald,Sk lsßu u.ska l%shdj,skays

ld¾hCIu;dj by< kexùu

² kdia;sh iy wys;lr øjH msgùu wju lsÍu uQ,sl wruqKq fõ'

Wod #

² WmlrKj, bkaOk ld¾hCIu;dj by< ±óu

² WmlrK iajhxl%shlrKh u.ska fhojqï wju lsÍu

² kdia;sh wju lsÍu

4&' fhdod.kakd ;dCIKh fjkia lsßu'

fï i|yd

² kùk ;dCIKsl l%u l¾udka;hg iy l%shdj,Skag y÷kajd §u ;=<ska kdia;sh

iy wmøjH msgùu wju lsÍu uQ,sl wruqKq fõ'

Wod #

²  jdhq iólrK j, Ys; ldrl l%shdj,sh i|yd merKs Ys;ldrl l%u fjkqjg

wmj¾;l ̂inverter& ;dlaIKh fhdod .ekSu u.ska Yla;s ld¾hlAIu;dj jeä

lsÍu'

² r;alsÍu i|yd idudkH r;alsÍu fjkqjg CIqø ;rx. Ndú;h'

² ;yvq keùu iy lemSu i|yd idïm%odhsl l%u fjkqjg f,ai¾ ;dCIKh

Ndú;h'

² B ,`. iqmsßisÿ ixl,amh kï m%;spl%SlrKhhs #

fï i|yd"

1&' wmf;a hk øjH wod< l%shdj,sh ;=<u kej; Ndú;h'

fï i|yd WodyrKhla f,i f,day NdKav ksIamdok l¾udka;fha § lemS bj;ajk

f,day len,s kej; Ndú;h u.ska fjk;a øjH ksmoùu'

.Dy NdKav ksIamdok l¾udka;fha § lemS bj;a jk fldgia úis;=re NdKav ksIamdokhg

Ndú;h'

2&' hï hï wdh;k u.ska bj;a lrk ,o wmøjH fjk;a l¾udka; i|yd wuq øjH f,i

Ndú;h'

² we.¨ï ksIamdok l¾udka; Yd,djl lemS bj;alrk frÈ fhdodf.k mdmsis"

msrjqï ^fldÜg" fuÜg& i|yd fhdod .ekSu'

² fldyq ,Kq ksIamdokfha bj; ,k fldyq n;a or i|yd úl,amhla f,i Ndú;h'

² fldmamrd ksIamdokfha w;=reM, f,i ,efnk fmd,a j;=r t;fkda,a ksIamdokh

i|yd fhdod .ekSu'

² lemS bj;a jk f,day len,s WKqlr kej; Ndú; lsÍu'

² wdh;kj,ska bj;a lrk fmd,s;Ska" ldâfndaâ wdÈh u.ska m%;spl%SlrKh lrk

,o fmd,s;Ska yd ldâfndaâ ksIamdokh
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² ;=kajeks iqmsßisÿ ixl,amh kï NdKavh kùlrKh lsÍuhs'

fï i|yd"

1&' wuq øjH wju lr .; yels wdldrhg NdKav ksIamdokh'

2&' NdKavfha wdhq ld,h ;=< mßirhg jk ydksh wju jk mßÈ NdKavh ksIamdokh'

Wod( ² ´fidaka úhkg ydksodhl jk CFC Ndú;fhka f;dr YS;lrK yd jdhq

iólrK Ndú;h

² bkaOk ld¾hCIu;dj by< fouqyqka jdyk ^Hybrid& ksmoùu

² bkaOk ld¾hCIu;dj wvq" is,skavr Odß;dj jeä jdyk fjkqjg l=vd

jdykNdú;h'

² lsßmsá melÜ ksIamdokfha § wdjrK 2la fjkqjg tla wdjrKhla Ndú;h'

² merKs lef;dav lsrK k< rEmjdysks fjkqjg" n, Yla;s ld¾hCIu;dj

by, LED rEmjdysks Ndú;h

² Yla;s ld¾hCIu;dj wêl CFL yd LED n,an wdf,dallrKh i|yd Ndú;h'

² NdKavj, bj;a l< yels lvodis f,an,a fjkqjg iaÓr f,an,a Ndú;h

^Wod# m<;=re îu fnda;,a&

² jrla Ndú;fhka bj; ouk weiqreï iys; NdKAv fjkqjg kej; kej;

Ndú; l<yels weiqreï iys; NdKav ksmoùu' ̂ îu j¾. iy mdkhka i|yd

ma,diaála fnda;,a fjkqjg ùÿre fnda;,a Ndú;h'&

² f.%diß nE.a fjkqjg kej; kej; Ndú;hg .;yels mßirfha Èrdm;a jk

lvodis fyda frÈ nE.a Ndú;h'

uQ,sl joka$ixl,am (Key Words)(

² f.da,Sh mdßißl .eg¨ - Global environmental hazards

² iqmsßisÿ ksIamdokh - Cleaner products

² >k wmøjH l<ukdlrKh - W aste managment

² wm c,h msßhï lsÍu - W aste water treatment

² wuq øjH Ndú;h wvq lsÍu - Reduce

² m%;spl%SlrKh - Recycling

² NdKav m%;sks¾udKh - Product modification

² fudkaá%h,a .súiqu - Montreal protocol

.=Kd;aul fhojqï (

² ´fidaka ia:rh ms<sn| ±lafjk wka;¾cd, ùäfhda o¾Yk

² li, m%;spl%SlrKh ±lafjk .e,Sï igyka"  rEm igyka yd ùäfhda o¾Yk we;=,;a ixhqla;

;eá

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² c,h msßhï lsÍfï mshjr úia;r lsÍu

² >k wmøjH l<ukdlrK Wml%uhla f,i fldïfmdaiaÜ ksmoùfï jeo.;alu meyeÈ,s

lsÍu

² Ôj jdhqj ksmoùfï mshjr úia;r lsÍu

² iqmsßisÿ ksIamdokhl m%Odk wruqKq meyeÈ,s lsÍu

² iqmsßisÿ ksIamdok ixl,amh WodyrK weiqßka meyeÈ,s lsÍu'
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w'fmd'i Wiiafm< ;dlaIfõoh úIh Odrdjw'fmd'i Wiiafm< ;dlaIfõoh úIh Odrdjw'fmd'i Wiiafm< ;dlaIfõoh úIh Odrdjw'fmd'i Wiiafm< ;dlaIfõoh úIh Odrdjw'fmd'i Wiiafm< ;dlaIfõoh úIh Odrdj

;dlaIKfõoh i|yd úoHdj - 12-13 fY%aKs;dlaIKfõoh i|yd úoHdj - 12-13 fY%aKs;dlaIKfõoh i|yd úoHdj - 12-13 fY%aKs;dlaIKfõoh i|yd úoHdj - 12-13 fY%aKs;dlaIKfõoh i|yd úoHdj - 12-13 fY%aKs

m%dfhda.sl mÍlaIK ,ehsia;=jm%dfhda.sl mÍlaIK ,ehsia;=jm%dfhda.sl mÍlaIK ,ehsia;=jm%dfhda.sl mÍlaIK ,ehsia;=jm%dfhda.sl mÍlaIK ,ehsia;=j

²²²²² fN!;sl úoHdjfN!;sl úoHdjfN!;sl úoHdjfN!;sl úoHdjfN!;sl úoHdj

1'  j¾ksh¾ le,smrh Ndú;fhka ñkqï ,nd .ekSu'

 ² hlv mÜgul m<, uekSu'

 ² fnda, fnhdßul we;=<; yd msg; úIalïNh uekSu'

 ² tkak;a l=mamshl .eUqr uekSu'

2'  uhsfl%daógr bial=remamq wdudkh Ndú;fhka ñkqï ,nd .ekSu'

 ² ;=kS f,day ;yvqjl >klu uekSu'

 ² isyska lïìhl úIalïNh uekSu'

 ² ldishl uOHkH >klu uekSu

 ² ;=kS fmd,s;Ska fld<hl >klu uekSu'

3'  ñY%K l%ufhka c,fha jdIamSlrKfha úYsIaG .=ma; ;dmh fiùu'

4'  wjqrd we;s oKavla ;=<ska ;dmh ikakhkh ùfï § WIaK;aj jHdma;sh wOHhkh

 lsÍu'

5'  >Q¾K ms<sn| uQ,O¾uh Ndú;fhka w{d; Ndrhl w.h fiùu'

6'  wdlsñãia uQ,O¾uh Ndú;fhka >k øjHhl yd øjhl idfmalaI >k;ajh fiùu'

7'  rn¾ nghla Ndú;fhka rn¾j, hxudmdxlh fiùu'

8'  nyq ógrh Ndú;fhka úúO Odrd" úúO úNj wka;r iy úúO m%;sfrdaO uekSu'

9'  Tï kshuh i;Hdmkh lsÍu'

10'  ikakdhl o`.rhl$ikakdhlhl fm%aß; úoHq;a .dul n,h flfrys n,mdk

 idOl mÍlaId lsÍu'

² ridhk úoHdj

1'  lvodis j¾Kf,aL Ys,amh u.ska Ydl m;%j, wvx.= j¾Kl fjka lsÍu'

2'  f;a fld<j,ska lef*aka ksiaidrKh lsÍu'

3'  lrdnq keáj,ska bhqðfkda,a ksiaidrKh lsÍu'

4'  wdvf;davd fld,j,ska we,alf,dhsv ksiaidrKh lsÍu'

5'  fN!;sl úm¾hdi yd iïnkaO ;dm úm¾hdi wdo¾Ykh lsÍu'

 ² ú,Sk ùu yd ñ§u'

 ² W!¾Ojmd;kh yd m%;s W!¾Ojmd;kh

 ² jdIamSlrKh yd >kSNjkh

6'  ;dm odhl yd ;dm wjfYdaIl m%;sl%shd wdo¾Ykh lsÍu'

7'  m%;sl%shd ;dmh mÍlaIKd;aulj ks¾Kh lsÍu'

8'  m%;sl%shdjl iS>%;dj flfrys n,mdk idOl wOHhkh lsÍu'

9'  ;dmh yuqfõ .Dyia: ma,diaála øjH j, yeisÍu wOHkh lsÍu'

10'  mdi,a úoHd.drfha § inka ksIamdokh l%shdj,sh wOHhkh lsÍu'

² Ôj úoHdj

1'  uqojmq lsß fyda rd idïm,hl wvx.= nelaàßhd ksÍlaIKh lsÍu i|yd ir, j¾K

 .ekaùfï l%uhla w;ayod ne,Su'

2'  Èhr lsß Ndú; lr uqojmq lsß ksIamdokh'


