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13 fY%aKsh - m<uqjeks jdrh - .Ks;h I

1' .Kka lsÍfï uQ,O¾uh
meyeÈ,s lrhs'

2' l%udfrdams; wxlkh w¾:
olajhs'

3'  w¾: olajd  i`oyd

iQ;%hla ,nd .kshs'

4'  w¾: olajd  i`oyd

iQ;%hla ,nd .kshs'

5' mqkrdj¾;khg ksoyi
we;s úg fjkia øjHj,
ixlrK fidhhs'

6' øjH  ish,a, tlsfklg
fjkia fkdjk úg
ixlrK fidhhs'

5'0
ixlrK yd ixfhdack
.Kka lsÍu ms<sn`o uQ,O¾uh(
hï l¾uhla isÿ l< yels wdldr m o ta
wdldr m ys tl tlla i`oyd ;j;a l¾uhla
isÿ l< yels wdldr n o kï fï l¾u folu
wkqms<sfj<ska isÿ l< yels wdldr .Kk

 fõ'
WodyrK u.ska úoyd olajkak'

l%udfrdams; n w¾: oelaùu(
fuys n hkq iDK fkdjk ksÅ,hls'
idudkH wdldrh(

iydkqhd; wdldrh(

tlsfklg fjkia øjH  w;=frka ish,a,

u f.k iEÈh yels ixlrK .Kk  f,i

w¾: olajd  nj ,nd .kak'

fuys n hkq Ok ksÅ,hls'

tlsfklg fjkia øjH n w;=frka jrlg r

ne.ska f.k  iEÈh yels ixlrK

.Kk  f,i w¾: olajd 

,nd .kak'

øjH mqkrdj¾;khg bv we;s úg tlsfklg

fjkia øjH  w;=frka jrlg 

ne.ska f.k iEÈh yels ixlrK .Kk 
nj fmkajkak'

tlsfklg iudk øjH  o" b;sß tajd
tlsfklg fjkia o jk úg øjH j,ska

iEÈh yels ixlrK .Kk  nj fmkajkak'

12

ksmqK;d
uÜgu
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                                                                                                                                                                                                                                                                7' jD;a;dldr ixlrK úia;r
lrhs'

1'  w¾: olajd" 

i`oyd iQ;%hla ,nd .kshs'

2' ixlrK yd ixfhdack
w;r fjki meyeÈ,s lrhs'

jeä jk Y%s; yd wvq jk Y%s;
y`ÿkajhs'

tlsfklg fjkia øjH jD;a;hl ms<sfh,
l< yels ixlrK .Kk

(i)  olaIsKdj¾; fyda jdudj¾; w;

flfrys ie,ls,a,la olajk úg '

(ii)  olaIsKdj¾; fyda jdud¾; w;

flfrys ie,ls,a,la fkdolajk úg fuys

igyk(  fyda  úg ixlrK
.Kk 1 fõ'

tlsfklg fjkia øjH  w;=frka jrlg 
ne.ska f.k ieÈh yels ixfhdack .Kk

 f,i w¾: olajd

 ,nd .kak'

(i)

(ii)

nj fmkajkak'

ixlrKj, § wkqms<sfj< ie,ls,a,g .kq
,nk kuq;a ixfhdackj, § wkqms<sfj<
fkdi,ld yßk nj WodyrK u.ska meyeÈ,s
lrkak'

tlsfklg fjkia øjH nj,ska jrlg ́ kEu
.Kkla ne.ska f.k iEÈh yels uq¿ ixlrK

.Kk  nj fmkajkak' ixlrK yd
ixfhdack .eg¨ úi`§ug isiqka fhduq
lrkak'

l,kh
jeä jk Y%s; w¾: oelaúujeä jk Y%s; w¾: oelaúujeä jk Y%s; w¾: oelaúujeä jk Y%s; w¾: oelaúujeä jk Y%s; w¾: oelaúu

 ;=< w¾: olajd we;s  Y%s;h i,lkak'

(i) ish¨  i`oyd

 jk úg 

Y%s;h  ;=< tl úg jeä jk Y%s;hla

hehs lshkq ,efí'

15
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uÜgu
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(ii) ish¨  i`oyd

 jk úg 

Y%s;h  ;=< ks;su;ska jeä jk

Y%s;hla hehs lshkq ,efí'

wvq jk Y%s; w¾: oelaúuwvq jk Y%s; w¾: oelaúuwvq jk Y%s; w¾: oelaúuwvq jk Y%s; w¾: oelaúuwvq jk Y%s; w¾: oelaúu

 ;=< w¾: olajd we;s  Y% s;h

i,lkak'

(i) ish¨  i`oyd

 jk úg 

Y%s;h 

( ),a b

 ;=< wvq jk Y%s;hla hehs

lshkq ,efí'

(ii) ish¨  i`oyd

 jk úg

 Y%s;h  ;=< ks;su;ska wvq jk

Y%s;hla hehs lshkq ,efí'

 m%dka;rh ;=< wjl,H  Y%s;h

i,luq'

ish¨  i`oyd

 kï túg  hkq  ;=< jeä

jk Y%s;hls''

ish¨  i`oyd

 kï túg  hkq  ;=< wvq

jk Y%s;hls'

 ;=< w¾: olajd we;s  Y%s;h i,luq'

 jkfia  mj;S kï túg

 g  ys § ia:djr ,laIHhla we;'

 hkq  ys ia:djr w.hhs'

2' jeä jk Y%s; yd wvq jk
Y%s; jHq;amkak Ndú;fhka
myohs'

3' ia:djr ,laIH meyeÈ,s
lrhs'

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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                                                                                                                                                                                                                                                                4' Y%s;hl ia:dkSh Wmßu $
wju w¾: olajhs'

5' jH q; amkak Ndú;fhka

Y%s;hl ia:dkSh Wmßu $

wju w.h meyeÈ,s lrhs'

6' Y%s;hl k;sj¾;k ,laIH
w¾: olajhs'

 Y%s;h  ys ia:djr ,laIHhla jk x = a

w;f¾ § w¾: olajd we;'

(i) ish¨  i`oyd

 jk fia  mj;s kï

túg  ys § g ia:dksh Wmßuhla

we;'

(ii) ish¨  i`oyd

jk fia  mj;s kï

túg  ys oS  g ia:dksh wjuhla

we;'

 ys wifrl § wjl,H w.h i,luq'

1' (i)

(ii) ish¨  i`oyd

 iy

(iii) ish¨  i`oyd

 kï túg  ys §

g ia:dksh Wmßuhla  we;ehs

m%ldY lrkak'

2' (i)

(ii) ish¨  i`oyd

 iy

(iii) ish¨  i`oyd

 kï túg  ys § g

ia:dksh wjuhla we;ehs m%ldY
lrkak'

 wifrl § wjl,k  Y%s;h i,luq'

(i)   i,luq'

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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13'7

13'8

7' ia:dkSh Wmßu $ wju
fiùu i`oyd fojeks
wjl,k mßlaIdj Ndú;
lrhs'

8' tÈfkod .eg¨ úi`§u
i`oyd jHq;amkak Ndú;
lrhs'

Y%s;j, jl% wkqf¾Lkh lrhs'

1' wkql,kh wjl,kfha
m%;sf,dau l%shdj,shla f,i
w¾: olajhs'

2' wNsu; ksh;h úia;r lrhs'

(ii) ish¨  i`oyd

 jk fia  mj;S kï

fyd a  i sh¨ 

i`oyd  jk fia  mj;S

kï  §  g  k;sj¾;k ,laIHhla

we;ehs m%ldY lrkak'

(i)  yd  kï 

Y%s;hg  ys § ia:dkSh wjuhla
we;ehs lshkq ,efí'

(ii)  iy  kï 

Y%s;hg  ys § ia:dkSh Wmßuhla
w;ehs lshkq ,efí'

tÈfkod l%shdldrlïj, § yuqjk ia:dkSh
Wmßu yd ia:dkSh wju wvx.= .eg¨ úi`ok
l%u idlÉPd lrkak'

by; uQ, O¾u Ndú;fhka Y%s;j, jl%
wkqf¾Lkh lsÍug isiqka fhduq lrkak'
;sria yd isria iam¾fYdakauqL wvx.= ksoiqka
o idlÉPd lrkak'

 fok ,o  Y%s;hla i`oyd

 jk fia jQ  F(x)  mj;S

kï    fõ'  g 

ys jHq;amkakh f,i lshkq ,nk nj
mjikak'

 jk úg

,  fuys C hkq  wNsu;

ksh;hls' Y% s;hl wkql,kh wkkH

fkdjk kuq;a ksh;hlska fjkia úh yels

nj idlÉPd lrkak' tu ksh;h wNsu;

ksh;h hehs lshkq ,nk nj mjikak'

08

02

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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13.9

3' wkql,kh ms<sn`o uQ,sl
m%fïhh m%ldY lrhs'

1' iïu; Y% s;j, wksYaÑ;
wkql, y`ÿkajhs'

by; wdldrh wksYaÑ; wkql,kh f,i

ye`Èkafjk nj mjikak'

igyk(igyk(igyk(igyk(igyk( .eg¨ úi`§fï § isiqka C ,shd

oelaùfï § th l=ulaoehs i`oyka l< hq;= nj

mjikak' tkï C hkq wNsu; ksh;h fyda

wkql, ksh;h nj i`oyka l< hq;= nj

mjikak'

my; i`oyka m%fïhh meyeÈ,s lrkak'

(i)

(ii)

fuys  yd  hkq  ys Y%s; jk

w;r  hkq ksh;hls'

my; i`oyka tajd m%ldY lrkak'

1' (a)  

    (b)   

    (c)  

2.  

3.  

4.  

5.  

6.  

7.  

 ys m%;sjHq;amkakh  hhs .ksuq'

túg '

 jQ  hkak  ys  i`oyd

wdfoaY lr  úIhfhka wjl,kh l< úg

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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13'10

2' ,jh" yrfha wjl,kh
f,i we;s mßfïh Y% s;
wkql,kh lrhs'

3' N sk ak Nd. Ndú; lr
mßfïh Y% s; wkql,kh
lrhs'

4' ;%sfldaKñ;sl Y%s;
wkql,kh lrhs'

l,kh ms<sn`o uQ,sl m%fïhh
Ndú; lr ksYaÑ; wkql,
ks¾Kh lrhs'

 nj

m%ldY lrkak'

fuys  hkq  ys m%;sjHq;amkh nj

m%ldY lrkak'

 fuys  hkq idOl fjka l<

yels ud;%h  jQ nyq mohls'

;% sfldaKñ;sl Y% s; yd iïu; wkql,
Ndú;fhka my; wkql, wkql,kh lrkak'

 

 

 

 

 

^fuys hkq  ys wkql,h fõ&

f,i w¾: olajkak'
ish¨ iïu; wkql, we;=<;a wdo¾Y m%Yak
we.hSug fuu m%fïhh Ndú; lrkak'
my; i`oyka m%fïhka idlÉPd lrkak'

(i)  

(ii)  

(iii) 

(iv)   Y%s;h  iy  wkql,h

kï muKla

06

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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                                                                                                                                                                                                                                                                13'11 wkql,kh lsÍug úúO l%u
Ndú; lrhs'

 f,i .kak' túg 

 ;  úg

   ;  úg

nj idlÉPd lrkak' fuys .

my; i`oyka wkql, w.hka h'

(i)

(ii)

(iii)

fuys  Ok ksÅ, fõ'

(iv)

(v)

06

=

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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5'1

5'2

1' iiïNdù mÍlaIK

meyeÈ,s lrhs'

2' k sheÈ wjldYh w¾:

olajhs'

3' isoaêhla w¾: olajhs'

4' isoaê wjldYh meyeÈ,s

lrhs'

5' ir, isoaê yd ixhqla; isoaê

meyeÈ,s lrhs'

1' iïNdú;dj m s< sn `o

fm!rdKsl w¾: oelaùu

m%ldY lrhs'

iïNdú;dj

iiïNdù mÍlaIK hkq l=ulaoehs idlÉPd

lrkak'

iiïNdù mÍlaIK i`oyd ksoiqka bÈßm;a

lrkak'

iiïNdù mÍlaIKhl úh yels ish¨ u

m%;sM, wvx.= l=,lh tu mÍlaIKh i`oyd

ksheÈ wjldYh nj mjikak'

isoaêhla hkq ksheÈ wjldYfha Wml=,lhls'

^kshu fyda tfia fkdjk& tkï isoaêhla

hkq ksheÈ wjldYfha m%;sM, tlla fyda Bg

jeä .Kkl tl;=jla nj mjikak'

iiïNdù mÍlaIKhl ish¨ u isoaêj,ska

ieÿkq l=,lh isoaê wjldYh f,i lshkq

,nk nj mjikak'

igyk(igyk(igyk(igyk(igyk(

wNsY=kH l=,lh o ksheÈ wjldYh o isoaê

wjldYfha wjhj nj mjikak'

iiïNdù mÍlaIKhl tlu tl m%;sM,hla

muKla wvx.= jk isoaêhla ir,  isoaêhla

f,i y÷kajkq ,nk nj mjikak'

iiïNdù mÍlaIKhl tllg jeä m%;sM,

.Kkla wvx.= isoaêhla ixhqla; isoaêhla

nj mjikak'

(i) isoaê foll fï,h

(ii) isoaê foll fþokh

(iii) wfkHdkH jYfhka nysIaldr isoaê

(iv) ksrjfYaI isoaê

(v) isoaêhl wkqmQrl isoaêh hk tajd

meyeÈ,s lrkak'

iufia isÿúh yels N mßñ; isoaê .Kklska

iukaú; iiïNdù mÍlaIKhla iu.

ix>á; A iso aêhl iïNdú;dj

 f,i w¾: olajk nj

mjikak' fuys  hkq A isoaêhg wh;a

ir, isoaê ^m%;sM,& .Kk fõ'

05

10

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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2' iïNdú;dj m s< sn `o

mßlaIKd;aul w¾: oelaùu

m%ldY lrhs'

3' iïNdú;dj m s< sn `o

m%;HlaIu w¾: oelaùu

m%ldY lrhs'

igyk(igyk(igyk(igyk(igyk(

(i) iiïNdù mÍlaIKhl m%;sM, iufia

isÿ jk isoaê fkdjk úg by; iQ;%h

Ndú; l< fkdyels nj o

(ii) ksheÈ wjldYh wmßñ; jk úg by;

iQ;%h j,x.= fkdjk nj o

mjikak'

.eg¨j,g isiqka fhduq lrkak'

iiïNdù mÍlaIKfhka N jdrhla

mqkrdj¾;kh lsÍfï § A  kï isoaêhla N
A

jdrhla isÿfõ kï  hk Nd.h N

wkka;h lrd <`.d ùfï § iSudka;sl w.hlg

t<fò' tu iSudka;sl w.h A  isoaêfha

iïNdú;dj f,i .Kkh lrk nj

mjikak'

tkï  

fuu w¾: oelaùu" iïNdú;dj ms<sn`o
idfmalaI ixLHdkuh w¾: oelaùu f,i o
kï lrk nj mjikak'
.eg¨ úi`§ug isiqka fhduq lrkak'

 k sheÈ wjldYh iys; iiïNdù

mÍlaIKhl iso aê wjldYh  u.ska
olajkak'

 f,i w¾: olajk P

Y%s;hka my; oelafjk m%;HlaIh ;Dma; lrhs

kï tu P Y%s;h" iïNdú;d Y%s;h f,i lshkq

,nk nj mjikak'

(i) ´kEu  i`oyd 

(ii)

(iii)  yd  hk  ys jQ wfkHdkH

jYfhka nysIaldr isoaê kï túg

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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5'3

4' m%;HlaIu w¾: oelaùu

Ndú; lr iïNdú;dj

ms<sn`o m%fïhh idOkh

lrk w;r tu m%fïhh

Ndú;fhka iïNdú;dj

ms<sn`o .eg¨ úi`ohs'

1' wiïNdjH iïNdú;dj

w¾: olajhs'

2' wiïNdjH iïNdú;dj

ms<sn`o m%fïhh idOkh

lrhs'

my; i`oyka m%fïhh idOkh lrkak'

(i)    

(ii)   

(iii)   

(iv)  

(v)   A B  kï túg 

fuys A, B hkq iiïNdù mÍlaIKhl isoaê

jk w;r ms<sfj<ska A /, B/ hkq tu isoaêj,

wkqmQrl isoaê fõ'

igyk(igyk(igyk(igyk(igyk(

(v) m%fïhfha úf,dauh i;H fkdjk nj

mjikak'
.eg¨ úi`§ug isiqka fhduq lrkak'

 hkq iiïNdù mÍlaIKhl ksheÈ

wjldYh hehs .ksuq'

A iy B hkq tu iiïNdù mÍlaIKfha jk

mßÈ jQ isoaê folls'  A  § we;s úg

B isÿ ùfï wiïNdjH iïNdú;dj 

u.ska olajk nj o

 f,i w¾:

olajk nj o mjikak'

my; i`oyka m%fïhh idOkh lrkak'

(i)  kï túg P

(ii) A,  iy  P(A) >0  kï túg

(iii)  yd  kï túg

    

    iy

        

fuys  hkq iiïNdù mÍlaIKfha isoaê
wjldYhhs'
.eg¨ úi`§ug isiqka fhduq lrkak'

07

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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5'4

3' iïNdú;dj ms<sn`o .=Kk

kS;sh m%ldY lrhs'

1' iajdh;a; isoaê w¾: olajhs'

2' iajdh;a; iso aê ms< sn`o

m%fïh idOkh lrk w;r

.eg¨ úi`§ug tajd fhdohs'

3' i so aê ; =kla i`oyd

iajdh;a;dj meyeÈ,s lrhs'

A
1
, A

2 
 hkq iiïNdù mÍlaIKhl ´kEu

isoaê folla o P(A
1
) >0 hehs .ksuq'

 nj o

A
1
, A

2
,
 
A

3
 isoaê ;=kla i`oyd .=Kk kS;sh

     

nj o mjikak' fuys P(A
2
) >0  úh hq;= nj

mjikak'
.eg¨ úi`§ug isiqka fhduq lrkak'

A
1
,  A

2 
 iy  isoaê wjldYhl isoaê folla

hehs .ksuq'

 kï yd kïu

muKla A
1
 yd A

2  
isoaê iajdh;a; nj m%ldY

lrkak'

A
  
iy B hkq iajdh;a; isoaê kï

(i) A iy B /

(ii) A/ iy B

(iii) A / iy B /

isoaê iajdh;a; jk nj mjikak'

A, B, C
  
hkq  ksheÈ wjldYh iys;

iiïNdù mÍlaIKhl 

ε

 isoaê wjldYfha

isoaê ;=kla hehs .ksuq'

 kï túg

A, B, C  isoaê tlsfklg iajdh;a; nj m%ldY

lrkak'

A, B, C tlsfklg iajdh;a; kï

;j o" úf,dau jYfhka

07

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la ld,Éfþo
.Kk
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5'5 1' ksheÈ wjldYhl úNd.kh

w¾: olajhs'

2' uq¨ iïNdú;dj ms<sn`o

m%fïhh m%ldY lrk w;r

.eg¨ úi`§ug th fhdohs

3' fíhiaf.a m%fïhh m%ldY

lrk w;r .eg¨ úi`§ug

th fhdohs'

'

                                                                                                                                                                                                                                                                kï A, B, C
  
 hq., jYfhka iajdh;a; hehs

lshkq ,efí'

 k sheÈ wjldYh iys; iiïNdù
mÍlaIKhl  isoaê wjldYfha jQ isoaê

wkql%uhka  hehs .ksuq'

(i) "  ish¨  i`oyd

iy

(ii)  kï túg 

hkq  ksheÈ wjldYfha úNd.khla
hehs lshkq ,nk nj mjikak'

 hkq  isoaê wjldYh

iys; iiïNdù mÍlaIKhl  ksheÈ
wjldYfha úNd.khka hehs .ksuq'

 iy  hkq ksheÈ wjldYfha

´kEu isoaêhla kï túg

 f,i u q¨

iïNdú;dj ms<sn`o m%fïhh m%ldY lrkak'
.eg¨ úi`§ug isiqka fhduq lrjkak'

  ksheÈ wjldYhla iys; iiïNdù
mÍlaIKhl  isoaê wjldYfha jQ isoaê

wkql%uhla hehs .ksuq'

A
  
 hkq  isoaê wjldYfha ́ kEu isoaêhla o

o  kï" túg

 i`oyd f,i fíhia m%fïhh

m%ldY lrkak'
.eg¨ úi`§ug isiqka fhduq lrkak'

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

06
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fojeks jdrh
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                                                                                                                                                                                                                                                                oaúmo m%idrKh

1

1 2 1

    1    3     3     1

1 4 6 4 1

1 yer iEu fma<shl u hï ixLHdjla" Bg

by< fma<sfha tlS ixLHdjlg fomiska msysá

ixLHd fofla ftlHhg iudk jk mßÈ jQ

by; ixLHd fm< .eiaùug meial,a

;%sfldaKh hehs lshkq ,efí' wjYH ;rï

ÿrg" by; meial,a ;%sfldaKh úia;S¾K l<
yels h'

   

   

      

   

nj meyeÈ,s lrkak'

 iy  idlÉPd lrkak'

Ok ksÅ,uh o¾Ylhla i`oyd oaúmo m%fïhh
m%ldY lsÍu'

         

fuys 

(i)

hk tajdg oaúmo ix.=Kl hehs o"

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

13 fY%aKsh - fojeks jdrh - .Ks;h     I

6'0 1' meial,a ;%sfldaKh úia;r
lrhs'

2' Ok ksÅ,uh o¾Ylhla
i`oyd oaúmo m%fïhh m%ldY
lrhs'

12
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

(ii)  hk

tajdg m%idrKfha ix.=Kl hehs o" lshkq
,efí'

(iii) m%idrKfha mo .Kk  ls'

(iv) idOdrK moh  hkak

 u.ska fokq ,efnhs'

by; m%idrKh"  ys wdfrdayK n,j,ska
olajd we;s nj i,lkak'

 ys m%idrKh ,nd .kak'

oaúmo m%fïhfha ir, Ndú; i|yd isiqka
fhduq lrkak'

wiudk;d

 hehs .ksuq'

 kï

   kï

f,i  w¾: olajkak'

 hkq  jk mßÈ jQ Y%s;hla hehs

.ksuq'

túg"  hkak" my; oelafjk mßÈ w¾:

olajkq ,efí'

tkï"  kï"

      "  kï

WodyrK u.ska meyeÈ,s lrkak'

jeks Y%s;j, m%ia;dr bÈßm;a lrkak' fuys

 hkq ;d;a;aúl ksh; fõ'

4'2

3' .eg¨ úi`§u i`oyd oaúmo
m%fïhh Ndú; lrhs'

1' ;d; a; aúl ixLHdjl
udmdxlh ̂ksrfmalaI w.h&
m%ldY lrhs'

2' udmdxl Y%s;h w¾: olajhs'

3' udmdxl we;=<;a Y% s;j,
m%ia;dr w`Èhs'

08
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

my; oelafjk wdldrfha wiudk;dj,
úi`ÿï l=,l (i)  ùÔhj   (ii) m%ia;dßlj
ks¾Kh lsÍu'

l,kh

 yd  hkq wjl,H Y%s; hehs f.k"

 nj

fmkajkak'
fldgia jYfhka wkql,kh Ndú; jk .eg¨
idlÉPd lrkak'

ksYaÑ; wkqql,hla f,i jl%hla hg j¾.M,h
w¾: olajhs'

 hkq ish¨  i`oyd u

 jk mßÈ jQ ika;;sl Y%s;hla hehs

.ksuq'

 jl%fhka o"  wlaIfhka o 

yd  f¾Ldj,ska o weúreKq j¾.M,h

 u.ska fokq ,efnhs'

fuh   isg   olajd  

jl%h hg j¾.M,h   hkqfjka o

olajkq ,efí'

13'12

13'13

4' udmdxl we;=<;a wiudk;d
úi`ohs'

fldgia jYfhka wkql,k l%uh
Ndú;fhka wkql,kh lrhs'

(i) jl%hl hg j¾.M,h
fidhhs'

06

04

>
<

>
<

>
<
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idOdrK jYfhka"  m %dka;rfha

 jl%fhka iy  wlaIfhka  udhsï

jQ j¾.M,h   fõ'

 yd  hkq  

m%dka;rfha §  jk mßÈ jQ jl%

folla hehs .ksuq'

jl% foflka o"  iy  f¾Ldj,ska

o weúreKq j¾.M,h 

u.ska fokq ,efí'
idOdrK jYfhka " fuu j¾.M,h

 fõ'

ksYaÑ; wkql, we.hSu i`oyd jQ my; i`oyka
ikaksl¾IK l%u idlÉPd lrkak'
^1& ;%mSidN kS;sh

 u.ska ksrEmKh jk j¾.M,h

iudk  m<,e;s"  wlaIhg iudka;r ;Sre
fnod we;eh s .ksu q '  túg"

'''''

13'14

2' jl% folla w;r j¾.M,h
fidhhs'

.eg,q úi`§u i`oyd ikaksl¾IK
l%u Ndú; lrhs'

04

                                                                                                                                                                                                                                                                

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

7'1

7'4

1' wkql%u w¾: olajhs'

1' wmßñ; fY%aKshl ftlHh
újrKh lrhs'

fuys 

^2& isïika kS;sh

 u.ska ksrEmKh jk

j¾.M,h" tl tflys m<,  jk ;Sre 

.Kklg  fnod we;s úg"

 fõ'

isïika kS;sh i`oyd ;Sre .Kk brÜg úh
hq;= nj ̂ fyda fldaál .Kk T;af;a úh hq;=
nj& i,lkak'

fY%aKs

wkql%uhla hkq úfYaIs; mámdáhlg
ixLHd;aul mo ,nd fok kS;shla iys; mo
l=,lhla f,i w¾: oelaùu'

 hkq wkql%uhl  jeks moh kï"

wkql%uh  f,i olajkq ,efí'

 mj;shs kï ^mßñ; ixLHdjla kï&

 wkql%uh wNsidÍ hehs lshkq ,efí'

(i) my; i`oyka iSud idlÉPd lrkak'

•

•

•

•

05

05
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

2' fY%aKs w¾: olajhs'

3' fY% aKs wdl,kh ms<sn`o
uQ,sl m%fïhh m%ldY lrhs'

4' iudka;r fY%aKshl ftlHh
fidhhs'

•

•

(ii) wkql%uhl iSudj idlÉPd lrkak'

wkql%u yd fY%aKs w;r iïnkaOhwkql%u yd fY%aKs w;r iïnkaOhwkql%u yd fY%aKs w;r iïnkaOhwkql%u yd fY%aKs w;r iïnkaOhwkql%u yd fY%aKs w;r iïnkaOh

wkql%uhl mo ftlHhla f,i m%ldY l<
úg thg fY%aKshla hehs lshkq ,efí'

Wod(

fY%aKshl idOdrK moh ^  jeks moh& 

f,i o"  moj, ftlHh  f,i o

m%ldY lrkak'

(i)

(ii) 1 1

  
n n

r r

r r

ku k u

= =

=∑ ∑

fuys  hkq ksh;hls'

idOdrK jYfhka"

 

iudka;r fY%aKsh w¾: oelaùu'

fY%aKshl iEu wkqhd; mo hq.,hl u miq
moh;a" fmr moh;a w;r fjki ksh; kï
thg iudka;r fY%aKshla hehs lshkq ,efí'

(i) idOdrK moh  hkak"

 f,i jk nj o"

(ii) uq,a mo 

n

 ys ftlHh

 nj o fmkajkak'
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

7'2

7'3

5' . =fKd a; a;r fY % aK shl
ftlHh fidhhs'

fY%aKshl ftlHh fidhhs'

.Ks;uh wNHqyk uQ,O¾uh
Ndú; lrhs'

fuys  hkq m<uq moh o"  hkq fmdÿ

wka;rh o  hkq wjidk ^  jeks& moh o

fõ'

by; iQ;%j, Ndú;h'

.=fKda;a;r fY%aKsh w¾: oelaùu'
fY%aKshl iEu wkqhd; mo hq.,hl u miq
moh;a" fmr moh;a w;r wkqmd;h ksh; kï
thg .=fKda;a;r fY%aKshla hehs lshkq ,efí'

(i) idOdrK moh

 nj fmkajkak'

fuys 

a

 hkq m<uq moh o  hkq fmdÿ
wkqmd;h o fõ'

(ii) mo  ys ftlHh

 úg

    

nj o fmkajkak'

by; iQ;%j, Ndú;h'

1.  iy  ks¾Kh lsÍu'

fY%aKs wdl,kh i`oyd by; m%;sM, iy
fY%aKs wdl,kh ms<sn`o uQ,sl m%fïhh
Ndú; lsÍu'

2' (i) wka;r l%uh
(ii) Nskak Nd.

Ndú;fhka fY%aKs wdl,kh

.Ks;uh wNHqyk idOkh úia;r lrkak'

(i)

(ii)

(iii)

08

05
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

(iv)

jeks m%;sM, idOkh i`oyd .Ks; wNHqyk

uQ,O¾uh Ndú; lrkak'

 hkq fY%aKshla o

 o hehs .ksuq'

 ^mßñ;& kï"

túg fY%aKsh wNsidÍ hehs o" tys

wkka;hg ftlHh  hehs o lshkq ,efí'

tkï"  

 mßñ; iSudjlg fkdt<fUhs kï"

túg  wmidÍ hehs lshkq ,efí'

fmdÿ wkqmd;h  jk .=fKda;a;r

fY%aKshla  kï wNsidÍ jk w;r"

tys wkka;hg ftlHh  fõ'

 i`oyd  jk moh  jQ o

wdrïNl wjia:dj $ wjia:d okakd jQ o

 wkql%uhl wka;r iólrKh

y`ÿkd f.k m%ldY lrhs'

ksoiqk 1(

 j¾Ihlg miq ck.yk úfYaIh  kï"

jd¾Isl j ck.ykh jeä ùfï iS>%;dj
wdrïNl ck.ykfhka 2] hehs o tys

wdrïNl ck.ykh  hehs o .kak' túg"

wka;r iólrKh  jk nj

m%ldY lrkak' fuys  okakd w.hls'

05

1' fY % aK shl wkka;hg
ftlHh úYaf,aIKh lrhs'

2' wka;r iólrK meyeÈ,s
lrhs'

7'4
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

3' wka;r iólrK ú.%y lrhs'

4' wka;r iólrKhl úi`ÿï
,nd .kshs'

ksoiqk 2(

iEu wjqreÿ 25 l § f¾ähï laIHh ùfï
iS>%;dj 1] la h' wjqreÿ 25 lg miq we;s

f¾ähï m%udKh  f,i .kak'

túg" wka;r iólrK 

jk nj m%ldY lrkak' fuys  okakd

w.hls'

ksoiqk 3(

je,a fmd,sh
uq,a wdfhdack m%udKh  o jd¾Isl fmd,S

wkqmd;slh  o j¾I  ld,hlg miq
wdfhdack m%udKh  o .kak'

túg" wka;r iólrKh  iy

 nj m%ldY lrkak'

wka;r iólrK Ndú;fhka .eg¨ úi`§ug
isiqka fhduq lrkak'

fuys  ;d;a;aúl ksh; o  wdldrfha

wka;r iólrKhla m<uq .Kfha talc
iólrKhla f,i y`ÿkajd fokak'

 kï th icd;Sh wka;r iólrKhla

f,i y`ÿkajd fokak'

 ys úi`ÿu

 

    

( )3 2

3 1
n

a x b a a−= + + +

fuu l%ufõoh wkq.ukh lsÍfuka"

,efnk nj meyeÈ,s lrkak'
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

oeka my; wjia:d fol i,lkak'

 kï 

ke;fyd;a 

icd;Sh iólrK i`oyd úi`ÿu 

nj m%ldY lrkak' fuys 
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                                                                                                                                                                                                                                                                ixLHdkh

iiïNdù mÍlaIKhl ksheÈ wjldYh 

hhs .ksuq' ksheÈ wjldYh  isg ;d;a;aúl
ixLHd l=,lh w¾: olajd we;s Y%s;hlg
iiïNdù úp,Hhla hhs lshkq ,efí' tajd

X, Y, Z f,i wxlkh lrkq ,efí'

 hkq Y%s;hls'

 

X  hkq iiïNdù úp,Hhla f,i i,luq'

tkï  Y%s;hls' X g ,nd .; yels

w.h l=,lh ̂  ys mrdih& mßñ; fyda .sKsh
yels mßñ;hla kï thg úúla; iiïNdù
úp,Hhla hhs lshkq ,efí'

X  hkq iiïNdù úp,Hhla f,i i,luq'

tkï  Y%s;hls' X  g ,nd .;

yel s w.h l =,lh . sKsh fkdyel s
wmßñ;hla fõ kï thg ika;;sl

iiïNdù úp,Hhla hhs lshkq ,efí'

iiïNdù mÍlaIKhla yd iïnkaO ksheÈ

wjldYh  hehs o X  hkq  u; w¾:

olajd we;s iiïNdù úp,Hhla hehs .ksuq'

X  ys w.h l=,lh

 hhs .ksuq'

 l=,lh u;  Y%s;h my;

mßÈ w¾: olajuq'

 ùfï iïNdú;dj  kï

túg  g"  úp,Hfha iïNdú;d

ialkaO Y%s;h hehs lshkq ,efí'
iïNdú;d ialkaO Y%s;h

 jk wdldrfha

mámdá.; hq., l=,lhla f,i ,súh
yels h'

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

13 fY%aKsh - fojeks jdrh - .Ks;h13 fY%aKsh - fojeks jdrh - .Ks;h13 fY%aKsh - fojeks jdrh - .Ks;h13 fY%aKsh - fojeks jdrh - .Ks;h13 fY%aKsh - fojeks jdrh - .Ks;h II

5'6

5'7

1' iiïNdù úp,H meyeÈ,s
lrhs'

2' úúla; iiïNdù úp,H
w¾: olajhs'

3' ika;;sl iiïNdù úp,H
w¾: olajhs'

1' úúla; iiïNdù úp,Hhl
iïNdú;d ialkaO Y%s;h
w¾: olajhs'

02

06
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

5'8

2' ika;;sl iiïNdù
úp,Hhl iïNdú;d
>k;aj Y%s;h w¾: olajhs'

1' úúla; iiïNdù úp,Hhl
.Ks;uh wfm al aIdj
úp,;dj yd iïu;
wm.ukh w¾: olajhs'

th X  ys iïNdú;d jHdma;sh j.=jl

wdldrhg

              '''     

    '''   

  iïNdú;d ialkaO Y%s;fha ,laIK

(i)

(ii)

ika;;sl iiïNdù úp,Hhl iïNdú;d

>k;aj Y%s;fha  ys ,laIK

(i) ish¨  i`oyd 

(ii)

(iii)

 úúla; iiïNdù úp,Hhlg wkqnoaOj

iïNdú;d ialkaO Y%s;h  hehs .ksuq'

 ys uOHkh fyda wfmalaIs; w.h 

u. sk a wxlkh lrkq ,nk w;r

 ys úp,;dj  f,i wxlkh lrkq

,nk w;r 

   05
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X  ys iïu; wm.ukh  f,i wxlkh

lrkq ,nk w;r  fõ'

 yd  hkq ksh; kï

 iy

 fõ'

X  ika;;sl iiïNdù úp,Hhlg wkqnoaOj

iïNdú;d ialkaO Y%s;h   hhs .ksuq'

X  ys uOHkH fyda wfmalaIs; w.h 

u.ska wxlkh lrkq ,nk w;r

X  ys úp,;djh  u.ska wxlkh

lrkq ,nk w;r

 

 

X  ys iïu; wm.ukh  f,i wxlkh

lrkq ,nk w;r  fõ'

 yd  hkq ksh; kï

 iy

 fõ'

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

5'9

2' ika;;sl iiïNdù
úp,Hhl .Ks;uh
wfmalaIdj yd úp,;dj
iy iïu; wm.ukh
w¾: olajhs'

X  úúla; iiïNdù úp,Hfha
iuqÉÑ; jHma;s Y%s;h meyeÈ,s
lrhs'

02iïNdú;d jHma;shl  w.h olajd jQ
iïNdú;djhkaf.a ftlHh u.ska iuqÉÑ;
iïNdj;dj ,nd fohs'

iuqÉÑ; jHdma;s Y%s;h  f,i ,shkq

,efí'



29

                                                                                                                                                                                                                                                                

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

6'1 1' talc m%l%uKh hkq

l=ulaoehs meyeÈ,s lrhs'

2' .eg¨ úi`§fï l%u m%ldY

lrhs'

(i) X úúla; iiïNdù úp,Hfha iïNdú;d

ialkaO Y%s;h  kï

iuqÉÑ; jHdma;s Y%s;h  u.ska fokq

,nk w;r

      

(ii)  ika;;sl iiïNdù úp,Hfha

iïNdj;d >k;aj Y%s;h kï  kï

iuqÉÑ; jHdma;s Y%s;h  u.ska fokq

,nk w;r 

talc m%luKh

talc m%luK l%uh hkq .Ks;uh

m%Yia;lrK Ys,amhls'

tkï" ixfrdaOk hgf;a jHdma;shl wruqKla

Wmßu lrKh fyda wju lrKh i`oyd fhdod

.kakd Ys,amhls'

ksoiqk( ,dNh WmßulrKh

úhou wjulrKh

my; oelafjk l%u idlÉPd lrkak'

(i) úi`ÿï rys; .eg¨

(ii) ;ks ms<s;=re iys; .eg¨

(iii) nyq ms<s;=re iys; .eg¨

12

fjk;a w.h i|yd



30

                                                                                                                                                                                                                                                                

ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

6'2

3' t alc m %l %uK wdlD; s

ks¾udKh lrhs'

1' talc m%l%uK .eg¨jl

úi`ÿu m%ia;dßlj ks¾Kh

lrhs'

2' YlaI;d fmofi y`ÿkd

.kshs'

3' m%Yia; úi`ÿu y`ÿkd .kshs'

my; i`oyka wdldrj,g talc m%l%uK

.eg¨jl wdlD;shla f.dv ke.Su meyeÈ,s

lrkak'

• ;SrK úp,H

• wruqKq Y%s;h

• ixfrdaOl

• ks¾iDK wjYH;d

úúO talc m%l%uK wdlD;s idlÉPd lrkak'

ksoiqka(

 hk ixfrdaOlj,g hg;aj

 ys Wmßu fyda wju w.h

fiùu idlÉPd lrkak'

;SrKh l< hq;= úp,Hhka folla wvx.= talc

m%l%uK wdlD;s m%ia;dßl j úi`ok wdldrh

myod fokak' iqÿiq WodyrK Ndú; lrkak'

1' talc m%l%uKhl YlH;d úi`ÿu

2' talc m%l%uKhl YlH;d fmfoi

meyeÈ,s lrkak'

WmßulrK wdlD;s

WodyrK( ,dNh

wjulrK wdlD;s

WodyrK( úhou

wvx.= úi`ÿï idlÉPd lrkak'

talc m%l%uK wdlD;shl YlH;d úi`ÿu

meyeÈ,s lrkak'

(i) úi`ÿï rys; .eg¨

(ii) ;ks ms<s;=re iys; .eg¨

(iii) nyq ms<s;=re iys; .eg¨

.eg¨ by; wjia:d hgf;a idlÉPd lrkak'

igyk( úp,H follg jeä wdlD;s úi`§u

i`oyd ir, l%uh Ndú; l< yels

nj meyeÈ,s lrkak'

06
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ksmqK;d
uÜgu

bf.kqï M, úIh lreKq lrf.k hdu i`oyd w;aje,la
ld,Éfþo
.Kk

mß.Kl ixj¾Okh lsÍfuka

.eg¨ úi`§fï l%ufõoh jvd;a

ir, fõ' Ms Excel .eg¨ úi`§u

Ndú; l< yels nj m%ldY lrkak'

.eg¨ úi`§fï l%ufõoh idlÉPd

l< hq;= ke;' fuys wruqK úp,H

follg jvd jeä .eg¨ úi`§u

i`oyd isiqka fjk;a l%ufõo we;s

nj oekqj;a lsÍuhs'



32

;=kajeks jdrh
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

13 fY%aKsh - ;=kajeks jdrh - .Ks;h I

9.1 1. kHdihla w¾:

olajh s

2. kHdihl ;ru ,shd

olajhs

3. kHdihl iudk;dj

w¾: olajhs'

kHdi

iDcqfldaKdi% ixLHd je,la f,i kHdih

y`ÿkajd kHdi  A, B, C,.... bx.%Sis wl=rej,ska

wxlkh lrkak.

       

A kHdihl fma<s  m o ;Sr  n o we;akï

tys ;ru m  n f,i ,shd olajkak.  A

kHdih (a
ij
) 

m  n 
f,i ,shd oelaúh yels

nj meyeÈ,s lrkak.

kHdihl wjhj(

a
ij  
hkq i fma<sfha j ;Srfha wjhjh nj m%ldY

lrkak'

fma<s kHdih(

tla fma<shla muKla wvx.= kHdihla fma<s

kHdihla fyda fma<s ffoYslhla f,i

y`ÿkajd fokak'

;Sr kHdih(

tla ;Srhla muKla wvx.= kHdihla ;Sr

kHdihla fyda ;Sr ffoYslhla f,i y`ÿkajd

fokak'

Y=kH kHdih(

kHdihl ish¨ u wjhj Y=kH fõ kï th

Y=kH kHdihla f,i y`ÿkajd fokak'

A yd B hkq tl u ;rï iys; kHdi 2la

f,i .kak'

05
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

4. kHdi wdl,kh

w¾: olajhs'

5. kHdihla wÈYhlska

. =K lsÍu w¾:

olajhs'

A = (a
ij
) 

m  n
 ,  B = (b

ij
) 

m  n.

ish¨ i,  j  i`oyd a
ij
   =  b

ij  
  kï A = B nj

meyeÈ,s lrkak'

kHdi folla wdl,kh lsßu i`oyd

wjYH;d m%ldY lrkak'  kHdi foll ;ru

iudk úg tajdfha wkqrEm wjhj tl;=

lsÍfuka kHdi fol wdl,kh l< yels

nj meyeÈ,s lrkak'

A =   ,  B  =   f,i .kak'

túg  A + B  =    +  

        =  

    (i) wdl,kh ixjD; nj;a

    (ii) kHdfoaY nj;a" tkï  A + B =  B+A

    (iii)  ú>gkh ;Dma; lrk nj;a

  tkï (A + B) + C  =  A + ( B + C ) m%ldY

lrkak'

wdl,kh wdY%s; .eg¨ úi`§ug isiqka fhduq

lrkak'

 A =   o o f,i .kak'  túg

ish¨  i, j i`oyd . nj;a

 = -1 úg (-1)A  =  - A kHdih A

kHdifha iDK kHdih f,i y`ÿkajk nj;a

m%ldY lrkak'

 A yd B  hkq tl u ;rfï kHdi folla

hehs .kak'  túg" A - B = A + (-B) nj

m%ldY lrkak'
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

6. kHdi .=Ks;h w¾:

olajhs

1. kHdij, úfY aI

wjia:d meyeÈ, s

lrhs'

 A =    o B =   o f,i

.kak'  p = q úg" AB .=Ks;h my; i`oyka

mßÈ w¾: olajkak'

A =    o  B =   o kï" túg

AB  =    fõ'

tys ;ru m  n nj meyeÈ,s lrkak'

(i) AB w¾: oelajQj;a BA w¾: oelaùu

wksjd¾h fkdjk nj;a

(ii) idOdrK jYfhka AB  BA nj;a

idlÉPd lrkak'

kHdi .=Ks;h wdYs%; .eg¨ iq`: lsÍug

isiqka fhduq lrkak'

;ru m n jQ A kHdihl" m =  n jQ úg"

A kHdih .Kh n jQ iup;=ri% kHdihla

f,i y`ÿkajk nj meyeÈ,s lrkak'

A hkq .Kh n jQ iup;=ri% kHdihla f,i

.kak'

 

hkq kdhl ^m %Odk&

úl¾Khhs'

* ;   ish¨ 

 ish¨  úg .Kh n jQ A

iup;=ri%  kHdihla tall kHdihla

9.2 07
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

2. .eg¨ úi`§u i`oyd

kHdi m %fïhhka

Ndú; lrhs'

3. kHdihl fmr`:u

w¾: olajhs'

f,i y`ÿkajk nj;a I
n 
u.ska wxlkh

lrk nj;a m%ldY lrkak'      iup;=ri%

kHdihl ish¨ i   j  i`oyd a
ij
  =  0

kï tu kHdih úl¾K kHdihla f,i

y`ÿkajk nj m%ldY lrkak'

A, B,C iup;=ri% kHdi i`oyd .=Ks;h

hgf;a

  • A(BC) = (AB) C (kHdfoaY kHdh&

  • A(B+C)   =  AB + AC (ú>gk kHdh)

  • (B + C)A =  BA + CA (ú>gk kHdh&

  • A+ 0 = A  =  0 + A [0 - Y=kH kHdihls]

  • A  I = A = I  A

AB = 0 ùu i`oyd  A = 0 fyda B = 0 fyda

ùu wjYH fkdjk nj i`oyka lrkak'

 [0 - Y=kH kHdihls]

f (x ) hkq x ys nyqmo Y%s;hla úg f (A)

fidhk wkaou meyeos,s lrkak'

A  =  

A hkq ;ru m  n jQ kHdihla f,i

.kak'  túg A kHdifha fmr`:u

A T   =  

fuys  ish¨  i , j i`oyd jk nj;a

A T, u.ska wxlkh lrk nj;a meyeÈ,s

lrkak'

kHdihl fmr`:fuys my; i`oyka .=K

idlÉPd lrkak'

•  (A + B )T  =  AT  +  BT
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

4. .Kh 3  3 j Q

kHdihl wjhjhl

lKsI aGh w¾:

olajhs'

5. .Kh 3 3 j Q

kHdihl iy-

idOlh w¾: olajhs'

1. kHdihl m%;sf,dauh

w¾: olajhs'

•  (KA )T  =  K .AT  , 

•  

•  

A =   f,i .kak'

i fma<sfha  j ;Srfha lKsIaGh M
ij
 u.ska

wxlkh lrk w;r tys w.h kHdifha  i

fma<sfha j ;Srfha wod< 2  2 ksYapdhlhla

u.ska ,nd .; yels nj meyeÈ,s lrkak'

fuys i, j = 1,2,3

ksoiqkla f,i

=  21 33 31 23a a a a⋅ − ⋅

ksoiqka u.ska meyeÈ,s lr lKsIaG fiùug

isiqka fhduq lrkak'

 A =  3  3 f,i .kak'

, wjhjfha iyidOlh  A
ij

u.ska wxlkh lrk nj;a tys w.h

A
ij  

= (-1)i+j  M
ij 
 u.ska ,efnk nj;a m%ldY

lrkak'

§ we;s A kHdihlg  AB = I = BA jk

mßÈ  B kHdihla mj;S kï B kHdih A

9.3 05
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

2. .Kh 2 2 j Q

kHdihl m%;sf,dauh

fidhhs'

3. úp,H folla iys;

iu.dó iólrK

úi`§u i`oyd kHdi

Ndú; lrhs'

kHdifha m%;sf,dauh f,i y`ÿkajkq ,nk

w;r th  A -1 u.ska wxlkh lrk nj

meyeÈ,s lrkak'

      A A-1  =  I  =  A-1A.

iup;=ri% kHdi i`oyd muKla m%;sf,dau

kHdi w¾: olajk nj igyka lrkak'

m%;sf,dau kHdihl my; i`oyka .=K

meyeÈ,s lrkak'

(A-1)-1  =  A

(AB)-1  =  B-1  A-1

(A-1)T  =  (AT)-1

A =  , f,i § we;s kHdihla kï"

A  kHdifha ksYapdhlh

det (A) =  = ad - bc u.ska

olajk nj;a fuys  0 úg

A -1  =   u.ska A ys

m%;sf,dauh ,efnk nj;a m%ldY lr ksoiqka

u.ska meyeÈ,s lrkak'

        

       

iu.dó iólrK fol .kak'  by;

iólrK fol  AX = C wdldrhg m%ldY

lrkak'

fuys          o              o

f,i .kak'
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

A -1  mj;sk úg"

A -1AX  =  A-1C

X  =  A-1C nj;a fmkajd fokak'

iu.dó iólrKj, úi`ÿï

  (i)   wkkH ùu

  (ii) wmßñ; ùu

  (iii) úi`ÿï fkdue;s ùu  hk wjia:d

idlÉPd lrkak'

tla tla wjia:djkag wod< .eg¨ úi`§ug

isiqka fhduq lrjkak'

ksYapdhl

(a) 2 2 iy 3 3 wdldr i`oyd

ksYapdhl ,shd olajkak'

2 2 ksYapdhlhl m%idrKh

   kï

, o

fuys  ;d;a;aúl ixLHd

jk nj m%ldY lrkak'

(b) 3 3 ksYapdhlhl m%idrKh

     kï

túg"

             

   =  +

     nj m %ldY

lrkak'

1. ksYapdhl m%idrKh

lrhs'

8.1 10
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

2. ksYapdhlhl .=K

m%ldY lrhs'

fuys  

;d;a;aúl ixLHd jk nj i`oyka

lrkak'

igyk(igyk(igyk(igyk(igyk(  ksYapdhlhla ´kE u fma<shla

Tiafia fyd a ´kE u ;Srhla Tiafia

m%idrKh l< yels nj;a ta iEu úg u tl

u m%;sM,h ,efnk nj;a m%ldY lrkak'

2 2 iy 3 3 ksYapdhlj, my; i`oyka

.=K idlÉPd lrkak'

1.  ksYapdhlfha fma<s folla fyda ;Sr

folla udre lsÍfuka  ksYapdhlh

,efí kï   fõ'

2. ksYapdhlhl fma<s folla fyda ;Sr

folla iudk kï tu ksYapdhlfha

w.h Y=kH fõ'

3. ksYapdhlhl ´kE u fma<shl ^;Srhl&

.=Kdldrhla ;j;a fma<shlg ̂ ;Srhlg&

tl;= l< úg tu ksYapdhlfha w.h

fjkia fkdfõ'

4. ksYapdhlhl (  ) tla fma<shla

wÈYhlska .=Kl< úg ksYapdhlfha

w.h  fõ'

5. tla fma<shl ^;Srhl& ish¨ u wjhj

Y=kH fõ kï ksYapdhlfha w.h Y=kH

fõ'

6.

o
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

1. iu.dó iólrK

úi`§u i`oyd

ksY apdhl Ndú;

lrhs'

f,i .kak'

túg  fõ'

iu.dó iólrKj, úi`ÿï idlÉPd

lrkak'  iólrK úi`§u i`oyd "l%eu¾f.a

kS;sh" (Cramer's rule) fhdod .kak'

úi `ÿu(úi `ÿu(úi `ÿu(úi `ÿu(úi `ÿu(

wdldrhg ,nd .; yels nj fmkajd fokak'

úp,H 3la iys; iu.dó iólrK úi`§u

idlÉPd lrkak'

iólrK úi`§u i`oyd "l%eu¾f.a kS;sh"

(Cramer's rule) Ndú;hg .kak'

úi `ÿu(úi `ÿu(úi `ÿu(úi `ÿu(úi `ÿu(

wdldrhg jk nj m%ldY lrkak'

8.2
06(i)

(ii)

=                    =

=

=
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

1. m:hla f,i jD;a;h

w¾: olajhs'

2. jD;a;hl iólrKh

,nd .kshs'

3. jD;a;hl idOdrK

iólrKh újrKh

lrhs'

4. úIalïNhl wka;

fol § we; s úg

jD;a;fha iólrKh

fidhhs'

jD;a;

;,hl jQ wp, ,laIHhl isg ksh; ÿrlska

tu ;,h u; p,kh jk ,laIHhl m:h

jD;a;hla f,i w¾: olajkak'

wp, ,laIHh" flakaøh f,i y`ÿkajk nj;a

ksh; ÿr wrh f,i y`ÿkajk nj;a m%ldY

lrkak'

flakaøh (0,0) jQ o wrh  r jQ o jD;a;hl

iólrKh   f,i ,nd .kak'

flakaøh (a ,b) jQ o wrh r  jQ o jD;a;hl

iólrKh f,i

,nd .kak'

jD; a;hl idOdrK iólrKh

f,i oelaúh

yels nj;a tys flakaøh nj;a tu

jD;a;fha wrh

    nj;a

meyeÈ,s lrkak'

úIalïNhl wka; fol 

,laIH fol nj § we;s úg" jD;a;fha

iólrKh

  

u.ska ,efnk nj fmkajkak'

tla tla bf.kqï M,j,g wod< .eg¨

úi`§ug isiqka fhduq lrkak'

0212.1



43

 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk12.2

12.3

1' jD;a;hla wkq-

noaOfhka ,laIHhl

msysàu y`ÿkd .kshs'

1. jD;a;hla wkq-

noaOfhka ir,

f¾Ldjl msysàu

idlÉPd lrhs'

2. jD; a;h u; j Q

,laIHhl § we `È

iam¾Ylfha

iólrKh ,nd

.kshs'

p ,laIHh heh s o jD; a;fh a

iólrKh

S ,hehs o oS

we;s úg"

 ùu wkqj p

,laIHh jD;a;h ;=< fyda jD;a;h u; fyda

jD;a;fhka msg; fyda msysgk nj meyeÈ,s

lrkak'

ksoiqka f.kyer olajkak'

ir, f¾Ldjl iólrKh

     U   hehs o

jD;a;hl iólrKh

    S  hehs o

.kak'

(i) S = 0  iy U = 0 iólrK úi`§fuka

,nd .;a x ys  fyda y ys fyda j¾.c

iólrKfhys úfõplh'

(ii) jD;a;fha wrh iy jD;a;fha flakaøfha

isg ir, f¾Ldjg we;s ÿr hk wdldr

fol u ie,lSfuka my; i`oyka wjia:d

ms<sn`o j idlÉPd lrkak'

(a) ir, f¾Ldj jD;a;h fþokh ùu

(b) ir, f¾Ldj jD;a;h iam¾Y lsÍu

(c) ir, f¾Ldj jD;a;fhka msg; msysàu

.eg¨ úi`§ug isiqka fhduq lrkak'

S    jD;a;h

u; jQ P  ,laIHl § jD;a;hg we`È

iam¾Ylfha iólrKh

 

nj fmkajkak'

>
<

01

04
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

12.4 1. ndy sßk a m sy sá

,laIHhl i sg

jD; a;hlg we `È

i am¾Ylfha È.

fidhhs'

2. ndy sßk a m sy sá

,laIHhl i sg

jD; a;hlg we `È

iam¾Ylfha iólrKh

fidhhs'

3. iam¾Y cHdhfha

iólrKh ,nd .kshs'

jD;a;hl iólrKh

S  o ndysßka

msysá ,laIhla P  f,i o .kak'

,laIHfha isg jD;a;hg we`È iam¾Ylfha È.

 u.ska ,efnk

nj fmkajkak'

ndysr ,laIHhl isg jD;a;hlg we`È

iam¾Ylfha iólrKh ,nd .kak'

jD;a;hl iólrKh

S    hehs o

ndysßka msysá ,laIHhla  P = hehs o

.kak'  túg iam¾Y cHdhfha iólrKh

  

u.ska ,efnk nj fmkajkak'

.eg¨ úi`§ug isiqka fhduq lrkak'

05
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

13 fY%aKsh - ;=kajeks jdrh - .Ks;h II

5.10 1. iïNdú;d .Kkh

lsßu i`oyd n' kq,S

jHdm a; sh úi a;r

lrhs'

ixLHdkh

X hkq" iïNdú;d ms<sfj<ska  (1-

θ

) yd  

(0 <  < 1) jk fia 0 yd 1 hk w.h

.kakd iiïNdù úp,Hhla hehs .ksuq'

túg  mrdñ;h iys;" X ys iïNdú;d

ialkaO Y%S;h  p(x )

         ;  x  = 0, 1

                =  0                 ; wfkla úg

f,i fokq ,efí'

fuu jHdma;sh j.=jla f,i my; oela fõ'

x    0       1

p (x)  1-       

igyk:  n' kq,S jHdma;sh" oaúmo jHdma;sh

jeks jHdma;sj, ;ekqï tallhhs'

my; oelafjk wdldrfha WodyrK u.ska

úoyd olajkak'

ksoiqk(ksoiqk(ksoiqk(ksoiqk(ksoiqk(     u,a,l tlu ;rfï iqÿ fnda, 6la

yd r;= fnda, 3la wvx.= fõ hehs .ksuq'

wyUq f,i u,af,ka fnda,hla .kq ,efí'

,enqKq fnda,h r;= fkdfõ kï X = 0 o r;=

fõ kï" X = 1 o f,i X iiïNdù úp,Hh

w¾: olajuq'

túg , x  = 0,1kï

            =  0         wfkla úg

jHdma;sh my; oelafõ'

x    0       1

p (x)        

 n'kq,S jHdma;shl § nj o"

 nj o ,efí'

15
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

2. úúla; t aldldr

jHdm a; sh úi a;r

lrhs'

3. iïNdú;d .Kkh

lsÍu i`oyd oaúmo

jHdm a; sh úi a;r

lrhs'

X hkq  x
1
, x

2
 , x

3
 , ...x

n 
hk iuNjH m%Nskak

w.h n iys; iiïNdù úp,Hhla hehs

.ksuq'

túg X úp,Hh" úúla; taldldr jHdma;shla

wkq.ukh lrhs'  X ys iïNdú;d ialkaO

Y%s;h  i`oyd

      =  0     ; wfkla úg

ksoiqka u.ska úoyd olajkak'

ksoiqk( fkdkeUqre >kldldr odÿ leghla

Wv oeóu i,luq'

X hkq jefgk wh .Kk oelafjk

iiïNdù úp,Hh hehs .ksuq'

túg"  X ys iïNdú;d ialkaO Y%s;h;

 úg

         =   0 ; wfkla úg

jHdma;sh(

       x    1     2      3      4      5      6

   p (x)                       

oaúmo jHdma;s wdlD;shla Ndú;h i`oyd

;Dma; úh hq;= wjYH;d(

1. keyeiqï .Kk ^mÍlaIKh l< jdr

.Kk& n , mßñ; ùu'

2. keyeiqï iajdh;a; ùu'

3. tla tla keyeiqfï § ,efnk m%;sM,h

id¾:lhla fyda wid¾:lhla muKla

ùu'

4. id¾:lhl iïNdú;dj  p hkak, iEu

keyeiqul §u tl u ùu'
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

úúla; iiïNdù úp,Hh X hkq" keyeiqï

n .Kkl § ,enqKq id¾:l .Kk hehs

.ksuq'

by; wjYH;d ;Dma; fjhs kï" X hkak"

oaúmo jHdma;shla wkq.ukh lrkafka hehs

lshkq ,efí'

fuh  X 

∼

Bin (n, p) f,i olajkq ,efí'

keyeiqï .Kk jk n iy id¾:lhla

,eîfï iïNdú;dj jk p hk fol u"

jHdma;sh mQ¾K f,i úia;r lsßu i`oyd

wjYH fõ'

p yd n g oaúmo jHdma;sfha mrdñ;Ska hehs

lshkq ,efí'

X 
∼

Bin (n, p)  hehs .ksuq'  X ys iïNdú;d

ialkaO Y%s;h;

                               x = 0,1,2,. . , n i`oyd

          =  0   ;  wfkla úg

f,i fokq ,efí'

E(X) = np  yd  Var (X ) = npq fõ'  fuys

q = 1 - p

ksoiqka u.ska úoyd olajkak'

ksoiqk( fkdkeUqre odÿ leghla 10 jrla

Wv oeóu i,luq'  X  hkq tys Wvq uqyqKf;a

"6" jegqKq jdr .Kk hehs .ksuq'

túg" X 

∼

Bin 

;

          =  0                        ; wfkla úg

 x = 0,1,2,3,4,5,

 6,. . .10 i`oyd
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

4. iïNdú;d .Kkh

lsÍu i`oyd

fmdhsfidaka jHdma;sh

úia;r lrhs'

5. oaúmo jHdma;shlg

ikaksl¾IKhla

f,i fmdhsfidaka

jHdm a; sh Ndú;

lrhs'

1. fok ,o ld, fyda wjldY m%dka;rhla

;=< isoaê ;ks ;ksj yd wyUq f,i

isÿùu'

2. fok ,o m%dka;rh ;=< isÿùï .Kfka

uOHkHh , okakd mßñ; w.hla ùu'

hk wjYH;d ;Dma; lrhs kï"  X hkak"

mrdñ;h ,iys; fmdhsfidaka jHdma;shla

wkq.ukh lrkafka hehs lshkq ,efí'  th

X f,i olajkq ,efí'  X ys

iïNdú;d ialkaO Y% s;hiïNdú;d ialkaO Y% s;hiïNdú;d ialkaO Y% s;hiïNdú;d ialkaO Y% s;hiïNdú;d ialkaO Y% s;h

        f,i

w¾: olajkq ,efí'

E(X) =   yd Var (X) =  fõ'

igyk(

 

ksoiqka u.ska úoyd olajkak'

ksoiqka(

1. mehla ;=< .s,ka r: md,k tallhlg

,enqKq yÈis weu;=ï ixLHdj

2. úfYaIs; msúiqï ia:dkhlg ñks;a;= 10l

ld, m%dka;rhla ;=< <`.d jk jdyk

ixLHdj'

 n  úYd, (n > 50) o"  p l=vd  (p < 0.1),o

jk úg" X 

∼

Bin ( n, p) oaúmo jHdma;sh"

tu uOHkHh u iys;j X 

∼

P
0
 (np) f,i

fmdhsfidaka jHdma;shlg ikaksl¾Ikh l<

yels nj m%ldY lrkak'
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

1. ika;;sl taldldr

^fyda iDcqfldaKdi%d-

ldr& jHdm a; sh

meyeÈ,s lrhs'

[a, b] m%dka;rh ;=< ika;;sl taldldr

^fyd a iDc qfld aKdi%dldr& jHdm a; sfh a

iïNdú;d >k;aj Y%s;h;

           kï

                       =  0          ;  wfkla úg

f,i w¾: olajk nj m%ldY lrkak'

X iiïNdù úp,Hhg (a , b ) m%dka;rh

;=< ika;;sl t aldldr ^fyd a

iDcqfldaKdi%dldr& jHdma;shla we;s nj'

X U (a , b ) fyda

X R (a , b ) fyda f,i ,shd

olajkq ,efí'  a yd b g" jHdma;sfha mrdñ;s

hehs lshkq ,efí'

  iy

Var(X)  =   nj

fmkajkak'

ika;;sl taldldr jHdma;sfha iuqÉÑ;

iïNdú;d jHdma;s Y%s;h F(x ) hkak my;

oelafjk wdldrhg fiúh yels nj fmkajd

fokak'

 X U (a , b )

0 a b
x>

^

155.11

f(x )
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

2. >d;Sh jHdma;sh

meyeÈ,s lrhs'

3. m%u; jHdm a; sh

úia;r lrhs.

                              0         , x  <  a kï

tkhska  F(x ) =       , a  <  x < b kï

     1          ,    kï

        ;  i`oyd

              =  0           ; wfkla úg

fuys  hkq Ok ksh;hls" hk iïNdú;d

>k;aj Y% s;h iys; X kï ika;;sl

iiïNdù úp,Hh" >d;Sh jHdma;shla

wkq.ukh lrkafka hehs lshkq ,efí'   g"

jHdma;sfha mrdñ;h hehs lshkq ,efí'

 igyk(

E(X) =   yd Var (X)  =   fõ'

 P(X>a) =    iy

             

nj fmkajkak'

X hkq ika;;sl iiïNdù úp,Hhla hehs

.ksuq'  X hkak" uOHkHh iy iïu;

wm.ukh iys; m%u; jHdma;shla fjhs

kï" Xg"

u.ska

fokq ,nk iïNdú;d >k;aj Y%s;h we;'

[ ]

{
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

4. iïu; m%u; úp,Hh

z w¾: olajhs'

fuys   yd  mrdñ;Ska fõ'  fuh

X  f,i olajkq ,efí'  iïu;

m%u; jl%fha yevh yd tys ,laIK my;

oelafjk mßÈ bÈßm;a lrkak'

(i) th iSkq yeve;s fõ'

(ii) th uOHkHh( ) jgd iuñ;sl h'

(iii) th - 

∞

 isg +  olajd me;sf¾'

(iv)  f(x) ys Wmßu w.h   fõ'

(v) jl%h hg uq`: j¾.M,h tall 1 fõ.

X  kï"

* jHdma;sfhka wdikak jYfhka  95%

la -2  yd + 2  w;r fõ'

* * jHdma;sfhka wdikak jYfhka

99.75% la -3  yd + 3  w;r

fõ'

* f,i olajkq ,nk" X ys

w.h a yd b w;r ùfï iïNdú;dj =

a yd b w;r m%u; pl%h hg j¾.M,h'

by; lreKq o bÈßm;a lrkak'

ika;;sl iiïNdù X úp,Hh" uOHkHh

 iy iïu; wm.ukh 

σ

iys; m%u;

jHdma;shl fõ hehs .ksuq'
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

5. iïNdú;d .Kkh

lsÍu i`oyd iïu;

m%u; j. = Ndú;

lrhs'

tkï 

uOHkHh 0 yd iïu; wm.ukh 1 jk

Z  =  f,i w¾: olajkq ,nk Z

úp,Hfha jHdma;shg iïu; m%u; jHdma;sh

hehs lshkq ,efí' tkï Z  

∼

 N (0,1).

Z g" ,

hk iïNdú;d >k;aj Y%s;h we;'

P(Z< z )  =   fõ'

iïu; m%u; j.= Ndú; jk wNHdi fokak'

P(Z< a )  =  

P(Z > a )  = 1- 

P(Z ), § we;s úg Z fiùu i`oyd iïu;

m%u; pl%h Ndú; lrk whqre myokak'

Z § we;s úg  o"  § we;s úg z o

fiùug isiqka fhduq lrkak'
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 ksmqK;d    bf.kqï M,     úIh lreKq lrf.k hdu i`oyd         ld,ÉfPAo

  uÜgu w;aje,la         .Kk

6. oaúmo jHdma;shla

i`oyd m%u;

jHdma;sfha

ikaksl¾IK Ndú;

lrhs'

7. idka;;H fYdaOkh

úia;r lrhs'

1. cd,hla hkak

meyeÈ,s lrhs'

ikaksl¾IKh i`oyd my; wjYH;d ;Dma;

úh hq;= h'

X  o n yd  p

np > 5 iy  nq > 5 (fuys q = 1- p) o kï"

túg X  .

úúla; iïNdú;d jHdma; shla ^o aúmo

jHdma;sh& ika;;sl jHdma;shl ^m%u;

jHdma;sh& ikaksl¾IKhla f,i Ndú;

lsÍfï § idka;;H fYdaOkh wjYH fõ'

th ksoiqka weiqfrka idlÉPd lrkak'

ksoiqka(

idka;;H fYdaOkfha §"

P(3<X<5) hkak P(3.5<X<4.5)g o"

P(X < 3)  hkak  P(X < 2.5) g o"

P(X > 5)  hkak P(X > 5.5) g o"

P(X = 4)  hkak  P(3.5 < X < 4.5) g  o

mßKdukh fõ'

cd,

cd,hla oDYHudk f,i ksrEmKh i`oyd

ksIamkao yd pdmhkaf.ka ieÈ m%ia;drhla

fyda cd, rEm igykla Ndú; l< yels

nj meyeÈ,s lrkak'

my; oelafjk mo idlÉPd lrkak'

• pdmh

• .egh $ksIamkao

• cd,h

my; oelafjk cd, l%uh Ndú; lr úi`Èh

yels m%Yak idlÉPd lrkak'

• fnod yeÍu

• m%jdykh

• uQ,H l<ukdlrKh

• jHdmD;s ie,iqï lsÍu wdÈh'

7. 20
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  uÜgu w;aje,la         .Kk

jHdmD;s l<ukdlrKh

• jHdmD;shla hkak meyeÈ,s lrkak'

^jHdmD;shla i`oyd ie,iqï lsÍu"

ie,iqï ks¾udKh lsÍu" b,lal bIag

lr .ekSu i`oyd wruqKq imqrd,Su

wdÈfhka hqla; úh hq;= nj'

iïmQ¾K lrk ,o ksjila iy i`o

u; isák mqoa.,fhla jeks ksoiqkla

f.k meyeÈ,s lrkak'

• ksjila ;ekSu jeks l=vd jHdmD;shla

f.k idlÉPd lrkak'  úúO

ls%hdldrlï yd mQ¾j ls%hdldrlï

isiqkag y`ÿkajd fokak'  tkï" ;j;a

ls%hdldrlula wdrïN lsÍug fmr

ksu l< hq;= ls%hdldrlï fudkjdo

hkak wd§ jYfhka meyeÈ,s lr

fokak'

• cd,hlska ksrEmKh

l=vd jHdmD;shla cd, f¾Lhlska

olajk whqre idlÉPd lrkak'  uQ,sl

kS;s ms<sn`o idlÉPd lrkak'

my; oelafjk ixl,am meyeÈ,s lrkak'

wvq;u wdrïNl ld,h

wvq;u ksuejqï ld,h

jeä;u wdrïNl ld,h

jeä;u ksuejqï ld,h yd YsÓ,h(slack)

wjê m:h fidhk wdldrh idlÉPd

lrkak'

Wmßu .e,Sï .eg¨j

Wmßu .e,Sï .eg¨j úia;r lrkak'

fndfyda isoaëka hï pdmhla ;=<ska .uka

l< yels Wmßu Odß;djh we;s pdmj,ska

oelafjk cd,hla u.ska ksrEmKh l< yels

nj myokak'

2. cd, Ndú;fhka

.eg¨ úi`ohs'
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  uÜgu w;aje,la         .Kk

fujeks isoaëkays § wdrïNl ia:dkfha isg

^m%Njh& wjika ia:dkh ^m¾hka;h& olajd

Wmßu m %udKhla m %jdyKh lsÍug

n,dfmdfrd;a;= jk nj;a fujeks .eg¨jla

Wmßu .e,Sï .eg¨jla f,i y`ÿkajk nj;a

m%ldY lrkak'

úi`§ï we,af.dß;uh idlÉPd lrkak'

wju mrdhk rela .eg¨j

wjg mrdhk rela .eg¨j l=ula oehs

idlÉPd lrkak'

fuu .eg¨fjys § iEu .eg$ksIamkao

hq.,la w;r u iïnkaOhla mj;sk mßÈ

cd,hl YdLd f;dard .ekSu isÿ lrk nj

myokak'

• jdßud¾. moaO;shla fyda úÿ,s ixfoaY

moaO;shla i`oyd jQ cd, Ndú;fhka

fuu .eg¨fõ iajNdjh úia;r

lrkak'

• úi`ÿï ls%hdj,sh idlÉPd lrkak'

iïNdú;dj

 foYslhl ish¨ wjhj

iDK fkdfõ kï iy tu wjhjj, tl;=j

1 fõ kï" tu ffoYslh iïNdú;d

ffoYslhla f,i y`ÿkajkak'

ksoiqk( 

P = (p
ij
 ) iup;=ri% kHdihl" tla tla

fma<sh iïNdú;d ffoYslhla fõ kï" tu

iup;=ri% kHdih" wkqudksl kHdihla

f,i y`ÿkajkak'

      ksoiqk(

5.12 ud¾fld am a odu úia;r

lrhs'

10
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  uÜgu w;aje,la         .Kk

igyk( A yd B hkq tlu .Kfha wkqudksl

kHdi folla kï AB .=Ks;h o wkqudksl

kHdihla nj m%ldY lrkak'

P kï wkqudksl kHdihl ish¨ wjhjj,

lsishï 

Pm

 n,hla Ok fõ kï" tu

wkqudksl kHdih" iúê wkqudksl kHdihla

hehs lshkq ,efí'

 i,luq'

wp, ,laIH iy iúê wkqudksl kHdi

(2 x 2)

P hkq iúê wkqueksl kHdihla hehs .ksuq'

túg"

(i) P i`oyd t, kï wkkH iïNdú;d

ffoYslhla we;s w;r tys ish¨ wjhj

Ok fõ'

(ii) P ys n, we;=<;a  P, P2, ... wkql%uh T

kï kHdihlg ,`.d jkafka  T

kHdifhys ish¨ fma<s t ys tla tla wp,

,laIHh jk mßÈ h'

(iii) p hkq ´kEu iïNdú;d ffoYslhla kï"

túg pP, pP2, pP3, ... ffoYsl wkql%uh

t ys wp, ,laIHhla lrd ,`.d fõ'

ud¾fldama odu wdY%s; .eg¨ úi`§ug isiqka

fhduq lrjkak'
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w' fmd' i'^Wiia fm<& .Ks;hw' fmd' i'^Wiia fm<& .Ks;hw' fmd' i'^Wiia fm<& .Ks;hw' fmd' i'^Wiia fm<& .Ks;hw' fmd' i'^Wiia fm<& .Ks;h
^2009 wf.daia;= isg ls%hd;aul fõ&^2009 wf.daia;= isg ls%hd;aul fõ&^2009 wf.daia;= isg ls%hd;aul fõ&^2009 wf.daia;= isg ls%hd;aul fõ&^2009 wf.daia;= isg ls%hd;aul fõ&

fuu úIh ks¾foaYh hgf;a m,uq úNd.h 2011 § meje;a fõ'

úIh ks¾foaYfhys my; oelafjk fjkia ùï isÿfldg we;'

1' fhdað; ld,ÉfPAo ixLHdj fjkiafldg we;'

2' 2'3 fldgi ^;¾lh& úIh ks¾foaYfhka bj;afldg we;' ^.Ks;h 1&

3' ud¾fldama odu ^5'12& úIh ks¾foaYh i`oyd y`ÿkajd § we;' ^.Ks;h 11&

by; fjkia ùï ls%hd;aul lrk f,i .=re Nj;=kaf.ka ldreKslj b,a,uq'
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.Ks;h i`oyd ixfYdaê; ld,Éfþo ixLHdj

.Ks;h.Ks;h.Ks;h.Ks;h.Ks;h I

fldgi wka;¾.;h                                         ld,ÉfPAo ixLHdj fjk;a

                                                          merKs         kj       lreKq

1.1, 1.2, 1.3 ;d;a;aúl ixLHd moaO;s 12 12

2.1, 2.2, 2.4 l=,l ùÔh 20 10            2.3 bj;alr we;

2.5, 2.6 iïnkaO 16 18

3.1, 3.2 tal úp,H Y%s; 14 14

3.3, 3.4 nyqmo Y%s; 7 7

3.5, 3.6 j¾.c Y%s; yd j¾.c iólrK 30 20

3.7 mßfïh Y%s; 5 5

3.8 >d;Sh Y%s; 6 10

4.1 ir, ùÔh wiudk;d 10 7

4.2 udmdxl iys; wiudk;d 10 8

5.1, 5.2 ixlrK yd ixfhdack 27 27

6 oaúmo m%idrKh 12 12

7.1,7.2,7.3,7.4 fY%aKs 23 23

8.1, 8.2 ksYapdhl 16 16

9.1, 9.2, 9.3 kHdi 17 17

10.1 ;s%fldaKñ;sl wkqmd; 8 8

10.2,10.3,10.4 ;s%fldaKñ;sl Y%s;"

i¾jiduHh yd iQ;% 17 17

10.5 ihska iy fldaihska iQ;% 8 8

11.1 ldáishdkq LKavdxl 6 6

11.2,11.3,11.4, ir, f¾Ldj 23 23

11.5,11.6,11.7

12.1,12.2,12.3,

12.4 jD;a;h 10 12

13.1,13.2,13.3, jHq;amkak I 19 26

13.4, 13.5

13.6, 13.7 jHq;amkak II 10 14

13.8,13.9,13.10 wkql,kh 15 21

13.11

13.12,13.13,13.14 wkql,kh 10 14

                            tl;=j                          351      355
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.Ks;h.Ks;h.Ks;h.Ks;h.Ks;h II

fldgi wka;¾.;h                                         ld,ÉfPAo ixLHdj fjk;a

                                                          merKs         kj       lreKq

1.1, 1.2 ixLHdkfha uQ,sldx. 10 3

2.1, 2.2, 2.3,2.4 o;a; iy f;dr;=re ksrAmKh 42 22

3.1,3.2,3.3 flakaøSl m%jK;d ñkqï iy wmlsrK

3.4, 3.5 ñkqï 46 22

3.6, 3.7 l=ál;djh 18 03

4 o¾Yldxl 15 15

5.1,5.2,5.3, iïNdú;dj 50 35

5.4,5.5

5.6, 5.7,5.8,5.9 iiïNdù úp,H iy ,laIK 30 15

5.10 iïNdú;d jHdma;s ^úúla;& 20 15

5.11 iïNdú;d jHdma;s ^ika;;sl& 20 15

5.12 ud¾fldama odu 0 10

6.1, 6.2 talc m%l%uK 18 18

7 cd, Ndú;h 24 20

                           tl;=j                           293     193

.Ks;h m%Yak m;%fhys jHqyh Y%S ,xld úNd. fomd¾;fïka;=j u.ska ksl=;a lrkq

,efí'

5'12 we;=<;a lr
 we;



mdi, mokï lr.;a ;lafiarelrKh - ye¢kaùu

bf.kqu- b.ekaùu iy we.hSu wOHdmk ls%hdj,sfha jeo.;a ixrpl ;=kla nj;a bf.kqfuys

iy b.ekaùfuys  m%.;sh oek.ekSu msKsi we.hSu fhdod .;hq;= nj;a iEu .=rejrhl= úiska

u o; hq;= meyeÈ,s lreKls' tajd wfkdkH n,mEfuka  hq;= j ls%hd lrk nj;a tfia u

tlsfkflys  ixj¾Okh flfrys tu ixrpl n,mdk nj;a .=rejre oks;s' ika;;sl

^ksrka;rfhka isÿjk& we.hSï uQ,O¾u wkqj we.hSu isÿúh hq;af;a bf.kSu yd b.ekaùu

flfrk w;r;=r §h' fuh bf.kqï- b.ekaùï ls%hdj,sh wrïNfha § fyda ueo § fyda w. §

fyda hk ´kEu wjia:djl § isÿúh yels nj f;areï .ekSu .=rejrhl=g wjYH h' tf,i

;u isiqkaf.a bf.kqï m%.;sh we.hSug wfmalaId lrk .=rejrhl= bf.kqu b.ekaùu iy

we.hsu ms<sn| ixúOdkd;aul ie,eiaula fhdod.; hq;=fjhs'

mdi, mokï lr.;a we.hSï jevms<sfj< yqÿ úNd. l%uhla fyda mÍlaIK meje;aùula fyda

fkdfõ' th y\qkajkq ,nkafka isiqkaf.a bf.kSu;a" .=rejrekaf.a b.ekaùu;a jeä ÈhqKq

lsÍu i|yd fhdod.kq ,nk ueÈy;a ùula  jYfhks' fuh isiqkag ióm j isáñka Tjqkaf.a

m%n,;d iy ÿn,;d y÷kdf.k tajdg ms<shï fhdoñka isiqkaf.a Wmßu j¾Okh <.d lr

.ekSug fhdod.; yels jevms<sfj,ls'

bf.kqï - b.ekaùï ls%hdldrlï ;=<ska wkdjrK ls%hdj,shlg isiqka fhduq flfrk w;r"

.=rejrhd isiqka w;r .ejfiñka Tjqka bgqlrk ld¾h ksÍlaIKh lrñka ud¾f.damfoaYl;ajh

imhñka lghq;= lsßu mdi,a mokï lr.;a  we.hSï jevms<sfj< ls%hd;aul lsÍfï §

wfmalaId flf¾' fuys § YsIHhd ksr;=re j we.hSug ,laúh hq;= w;r" YsIH yelshd ixj¾Okh

wfmalaIs; wkaoñka isÿjkafka  oehs .=rejrhd úiska ;yjqre lrkq ,eìh hq;= fjhs'

bf.kSu iy b.ekaùu u.ska isÿúh hq;af;a isiqkag ksis w;aoelSï ,nd foñka tajd  isiqka

úiska ksis mßÈ  w;am;a lr f.k ;sfí oehs ;yjqre lr .ekSu h' ta i|yd ksis ud¾f.damfoaYh

iemhSu h' we.hSfï ̂;lafiare lsÍfï& fh§ isák .=rejrekag ;u isiqka i|yd  fohdldrhl

ud¾f.damfoaYl;ajh ,nd Èh yels h' tu ud¾f.damfoaY fmdÿfõ y÷kajkafka  m%;s fmdaIKh

(Feed Back) yd bÈß  fmdaIKh (Feed  Forward) hkqfjks' isiqkaf.a ÿn,;d  yd fkdyelshd

wkdjrKh lr.;a úg Tjqkaf.a bf.kqï .eg¨ u.yrjd .ekSug m%;sfmdaIKh;a  isiq

yelshd iy m%n,;d y\qkd .;a úg olaI;d jeä ÈhqKq lsßug bÈß fmdaIKh;a ,nd §u .=re

ld¾hh fjhs'

bf.kqï- b.ekakqï ls%hdj,sfha id¾:l;ajh i|yd  mdGud,dfõ wruqKq w;frka  ljr

wruqKq ljr uÜgñka  idlaId;a l< yels jQfha  oehs y÷kd .ekSu isiqkag wjYH fjhs'

we.hSï jevms<sfj, Tiafia isiqka <.d lr .;a m%ùK;d uÜgï ksYaph lsÍu fï wkqj

.=rejrekaf.ka n,dfmdfrd;a;= jk w;r isiqka yd  fouõmshka we;=¿ fjk;a wod< md¾Yjj,g
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isiq m%.;sh  ms<sn| f;dr;=re ikaksfõokh lsÍug .=rejreka fhduqúh hq;= h' fï i|yd

fhdod.; yels fyd|u l%uh jkafka  ika;;slj isiqka  we.hSug md;% lsßug bv m%ia:d

i,ik mdi, mokï lr.;a we.hSï l%uhhs'

hf:dala; wruqK iys;j ls%hd lrk .=rejreka úiska  ;u b.ekakqï ls%hdj,sh;a isiqkaf.a

bf.kqï ls%hdj,sh;a jvd;a ld¾hlaIu lsÍu msKsi jvd fyd| ld¾hlaIu;dfjka hqla;

bf.kqï" b.ekakqï iy we.hSï l%u fhdod .; hq;= fjhs' fï iïnkaOfhka isiqkag iy

.=rejrekag fhdod .; yels m%fõY ms<sn| m%fNao lsysmhla u;= oelafjhs' fïjd  fndfyda

l,l isg .=rejreka fj; úNd. fomd¾;fïka;=j úiska  o cd;sl wOHdmk wdh;kh úiska

o f;dr;=re iïmdokh lrk ,o l%ufõo fjhs' tfyhska  tajd iïnkaOfhka mdi,a moaO;sfha

.=rejreka fyd¢ka oekqj;a ù we;ehs  wfmalaId flf¾'  tu m%fNao fufiah'

01' mejreï 02' jHdmD;s

03' iólaIK 04' .fõIK

05' ksÍlaIK 06' m%o¾Yk $bÈßm;a lsÍu

07' lafIa;% pdßld 08' flá ,sÅ; mÍlaIK

09' jHqy.; rpkd 10' újD; .%ka: mÍlaIK

11' ks¾udKd;aul ls%hdldrlï 12' Y%jK mÍlaIK

13' m%dfhda.sl ls%hdldrlï 14' l:kh

15' iaj ks¾udK 16' lKavdhï ls%hdldrlï

17' ixl,am is;shï 18' oaú;aj igyka c¾k,

19' ì;a;s mqj;am; 20' m%Yak úpdrd;aul jev igyka

21' m%Yak yd ms<s;=re fmd;a 22' újdo

23' idlÉPd uKav, 24' iïuka;%K

25' laIKsl l:d 26' N+ñld rx.k

y÷kajd § we;s fuu bf.kqï" b.ekakqï iy we.hSï l%u iEu tlla u iEu úIhhla

iïnkaOfhka iEu úIhh tallhlg u fhdod .; hq;= hehs wfmalaId fkdflfrhs' ;u

úIhhg" úIh tallhg .e<fmk m%fNaohla  f;dard .ekSug .=rejreka oekqj;a úh hq;=h;

j. n,d .; hq;=h'

fuu .=re ud¾f.damfoaY ix.%yj, .=rejrekag ;u isiqkaf.a bf.kqï m%.;sh ;lafiare lsßu

i|yd fhdod.; yels  bf.kqï - b.ekakqï yd we.hSï m%fNao ms<sn| i|ykla ;sfí'  tajd

.=rejreka  úiska iqÿiq mßÈ ;u mka;sfha isiqkaf.a m%.;sh ;lafiare lsßu msKsi fhdod.;

hq;= fjhs' tajd Ndú; fkdfldg u. yeÍu isiqkag ;u Ydia;S%h yelshd fukau wdfõoksl

.;s ,laIK;a ufkdapd,l olaI;d;a ms<sn| j¾Okhla <.d lr .ekSu;a m%o¾Ykh lsÍu;a

ms<sn| wvqmdvq we;s lrjhs'
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13 jk fY%aKsh - .Ks;h ^m<uqjeks jdrh&

WmlrK wxlh 01WmlrK wxlh 01WmlrK wxlh 01WmlrK wxlh 01WmlrK wxlh 01

3'1 ksmqK;d uÜgu(

3'1 .Kka lsÍu i`oyd úúO l%u Ndú; lrhs'

3'2 lKavdhï mejrefï iajNdjh(

ixlrK yd .Kka lsÍfï uQ,O¾u wkdjrKh lr .ekSu i`oyd lrkq ,nk .fõIKhls'

3'3 .=rejrhdg Wmfoia(

1' ixlrK yd ixfhdack mdvu b.ekaùu weröug i;shlg muK fmr fuu .fõIKfha
fh§ug isiqka fhduq lrkak'

2' mdvu weröug fhdod .;a Èkhg Èk 2 lg muK fmr" .fõIKfha m%;sM, bÈßm;a
lsÍug Wmfoia fokak'

3' .fõIKfha m%;sM, w.hkak'

4' YsIHhska ixlrK ms<sn`o j oek isák uÜgfï isg" kshñ; Èkfha § ixlrK yd
ixfhdack mdvu wdrïN lrkak'

igyk( .Kka lsÍfï uQ,O¾uh ixlrK yd ixfhdack l%udfrdams; wxlkh fh§ï
isiqkag m%ldY l< hq;af;a .=rejrhd mdvu wdrïN l< miqj h'

3'4 ld¾h m;%sldj(

my; i`oyka ixisoaêh i,ld n,kak'

fuh óg jir 100 lg muK fmr isÿ jQjls'

tla;rd mdi,l isiqka 10 fofkl=f.ka iukaú; tl u lKavdhula" mdi,a úfõl ld,fha

§ f;a meka mdkh i`oyd iEu Èkl u tlu wdmk Yd,djg f.dia" tl fm<g we;s tl u

mqgq 10fha ys`o .ks;s' Èkla wdmkYd,d ysñlre fujeks fhdackdjla bÈßm;a lf<a h'

— Th <uhs 10 fokd" Th mqgq oyfh wo b`o.;a ms<sfj<g fjkia ms<sfj<lg fyg b`o .kak'

B <`. ojfi ;j;a ms<sfj<g b`o .kak' Th wdldrfhka ish,q u fjkia ms<sfj<j,a wjidk

jQ Èkfha isg uu Th <uhskag fkdñ<fha lEu îu ´k ;rula fokjd—

wdmkYd,d ysñlref.a fï m%ldYh ms<sn`o j .Ks;dkql+,j úuid ne,Sula lsÍu i`oyd my;

oelafjk l%shdldrlïj, ksr; jkak'

1' my; oelafjk wdldrhg" iudk" iup;=ri%dldr >k lvodis ̂ ldâfndaâ& len,s 5 la f.k"

tajdfha A, B, C, D, E hk wl=re ,shd .kak'

        A       B                C                D           E
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(i) 1 ys i`oyka wdldrhg iup;=ri%hl m%udKhg jvd u`ola úYd, iup;=ri% 2la lvodishl

tl fm<g we`o .kak'

by; A  yd B fhdod iup;=ri% fol lvodish u; jQ iup;=ri%hla ;=< tl ne.ska

fjkia wdldr lsysmhlg ;eìh yelsoehs n,kak'

lvodishla u; tl fm<g by; mßÈ

(ii) iup;=ri% 3 la we`o" A, B, C fhdod lvodis len,s ;=k fhdod f.k"

(iii) iup;=ri% 4 la we`o" A, B, C, D  fh¥ lvodis len,s 4 fhdod f.k"

(iv) iup;=ri% 5 la we`o" A, B, C, D, E  fh¥ lvodis len,s 5 u  fhdod f.k

tl iup;=ri%hla ;=< tl ne.ska tajd ;sìh yels fjkia wdldr ixLHdj fidhkak'

by; tla tla wjia:dfõ § ,o m%;sM, lvodishl igyka lr .kak'

2' O  kï k.rhlg A, B, C, D, E  hk k.r 5 iïnkaO lrk ud¾. moaO;s cd,h my; mßÈ

fõ'

O A B C D E

(a) O  isg; (i)  A  g   (ii)  B  g    (iii)  C  g   (iv)  D  g   (v)  E  g  hd yels fjkia

wdldr lShla ;sfí o@

(b) tu m%;sM, myiqfjka ,nd .; yels wdldrh úia;r lrkak'

(c) tu m%;sM, yd by; (i)  jeks l%shdldrlfuys oS ,o m%;sM, w;r iïnkaOhla ;sfí kï"

tfia jkafka wehsoehs meyeos,s lrkak'

3' fjkia øjH ^iÔù fyda wÔù jia;= fyda ixfla;&

(a) 10 la tl fm<g ;eìh yels fjkia wdldr ixLHdj ,nd fok" ksÅ,j, .=Ks;hla

f,i we;s m%ldYkhla ,shd olajkak'

tu m%ldYkh iq¿ lr n,kak' tkhska" wdrïNfha § i`oyka lr we;s" wdmkYd,d

ysñlref.a m%ldYkh ms<sn`o Tfí úksYaph ,shd olajkak'

(b) fjkia øjH n ixLHdjla tl fm<g ms<sfh< l< yels fjkia wdldr ixLHdj i`oyd

m%ldYkhla" .=Ks;hla f,i ,shd olajkak'

we.hSu i`oyd ks¾Kdhl(

1' § we;s Wmfoiaj,g wkqj ld¾hfhys ksr; ùu'

2' .Ks;uh iïnkaO;d wkdjrKh lsÍu'

3' .Ks;uh wdlD;s f.dv ke.Su'

4' ks.ukj,g t<öu'
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4'6 ks¾Kdhl i`oyd ,l=Kq m%odkh(

1' b;d fyd`ohs - ,l=Kq 4 hs
2' fyd`ohs - ,l=Kq 3 hs
3' ;rula fyd`ohs - ,l=Kq 2 hs
4' idudkHhhs - ,l=Kq 1 hs

4'7 fuu WmlrKh i`oyd Wmhd .; yels Wmßu ,l=Kq m%udKh

,l=Kq 
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13 jk fY%aKsh - .Ks;h ^m<uqjeks jdrh&

WmlrK wxlh 02WmlrK wxlh 02WmlrK wxlh 02WmlrK wxlh 02WmlrK wxlh 02

4'1 ksmqK;d uÜgu(

4'1 iiïNdù mÍlaIKhl isoaê újrKh lrhs'
4'2 wyUq isÿùï ms<sn`o .eg¨ úi`§u i`oyd iïNdú;dj ms<sn`o wdlD;s fhdod .kshs'

4'2 WmlrKfha iajNdjh(

fmd;a m;a weiqßka l=,l yd iïNdú;dj ms<sn`o fmr oekqu mqKÍlaIKh lsÍfï újD; .%ka:
ksÍlaIKhls'

4'3 WmlrKh l%shd;aul lsrSu i`oyd .=rejrhdg Wmfoia(

1' iïNdú;dj mdvu b.ekaùug i;s 2lg muK fmr 6-11 fY%aKs olajd .Ks;h fm<
fmd;aj, l=,l iy iïNdú;dj mdvï wOHhkh lsÍug Wmfoia fokak' § we;s
mejreu isiqkag bÈßm;a lrkak'

2' iïNdú;dj mdvu b.ekaùug i;shlg muK fmr ms<s;=re bÈßm;a lsÍug Wmfoia
fokak'

3' isiqka § we;s ms<s;=re we.hSfuka miq isiqkg wjYH m%;sfmdaIK ,nd foñka iïNdú;dj
mdvu b.ekaùu wrUkak'

4'4 .=Kd;aul fhojqï ^wjYH WmlrK&( ld¾h m;%sldfõ msgm;a

4'5 ld¾h m;%sldj

1' (i) l=,lfha Wml=,l ish,a, u ,shkak' tys Wml=,l

lShla ;sfí o@

(ii)  hk l=,lfha my; i`oyka l=,lj,ska ljr tajd

Wml=,l oehs f;darkak'

Tn f;dard .;a Wml=,lj,ska  A ys kshu Wml=,l ;sfí kï ,shkak'

2'   yd

(i) (ii) (iii) (iv) (v)

(vi) (vii) (viii) (ix)

(x)

l=,lj, wjhj ,shd olajkak'
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3' l=,l ùÔh ms<sn`o my; § we;s kshu m%ldY lr fjka igyka u.ska meyeÈ,s lrkak'

(i) ksHdhfoaY kshuh (ii) ú>gk kshuh

(iii) ix>gk kshuh (iv) o fuda.ka kshuh

4' my; i`oyk m%;sM,j,ska i;H m%;sM, f;dard kej; ,shkak'

(i) (ii) (iii)

(iv)  

5' (i) iiïNdù mÍlaIKh w¾:l:kh lrkak'

(ii) my; i`oyka mÍlaIKj,ska iiïNdù mÍlaIK f;darkak'

• ldishla Wv oud u;= msgg jefgk me;a; mÍlaId lsÍu'

• me;sj, 1-6 olajd wxl fhdod >Kdldr odÿ leghla Wv oud u;= msgg jefgk
me;a; mÍlaId lsÍu'

• mdi,a ld,h ;=< § wikSm ù f.or hjk isiqka .Kk mÍlaId lsÍu'

• úÿ,s nqnq,l Ôú; ld,h uekSu'

• r;= mdg fnda, 3 la yd ks,a mdg fnda,hla we;s u,af,ka wyUq f,i fnda,hla
.ekSu'

(iii) Tn by; f;dard .;a iiïNdù mÍlaIKj, ksheÈ wjldY ,shkak'

6' ldis folla tljr Wv oud u;= msgg jefgk me;a; ksÍlaIKh lsÍu hk iiïNdù
mÍlaIKfha

(i) ksheÈ wjldYh ,shkak'

(ii) tys ir, isoaê folla ,shkak'

(iii) ixhqla; isoaê folla ,shkak'

7' wfkHdkH jYfhka nysIaldr isoaê hkq l=ula o@ WodyrKhla u.ska meyeÈ,s lrkak'

8' ldishla 50 jrla Wv oud jefgk me;a; ksÍlaIKh lr my; j.=j iïmQ¾K lrkak'

   jdrh jegqK me;a; ^isri fyda w.h&

1
2
3
4
5
6
7
8
'
'
'
50
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(i) ldishla 25 jrla Wv oeófï § ysi ,eîfï id¾:l Nd.h fidhkak'

(ii) by; mÍlaIKfha 50 jrla" 100 jrla isÿlr ysi ,eîfï id¾:l Nd.h fidhkak'

(iii) id¾:l Nd.h" iïNdú;dj fiùu i`oyd ñkqula f,i .ekSug kï mÍlaIKh lrk
jdr .Kk flfia úh hq;= o@

9' iufia NjH isoaêhla hkq l=ula o@ my; i`oyka iiïNdù mÍlaIKj, iufia NjH isoaê
,efnk mÍlaIK f;dard ,shkak'

(i) ldishla Wv oud u;= msg jefgk me;a; ksÍlaIKh lsÍu'

(ii) 1-6 olajd wxl fh¥ idOdrK odÿ leghla Wv oud u;= msgg jefgk me;a; ksÍlaIKh
lsÍu'

(iii) ks,a fnda, 2 la yd r;= fnda, 3 la we;s u,a,lska wyUq f,i fnda,hla f.k mdg
ksÍlaIKh lsÍu'

(iv) 1-9 olajd wxl ,shd we;s iudk yeve;s ldâm;a w;=ßka tlla wyUq f,i f;dard wxlh
igyka lsÍu'

10' by; .eg¨fõ (ii) fldgfia iiïNdù mÍlaIKh i`oyd

(i) ksheÈ wjldYh ,shkak'

(ii)

f,i f.k

a. b. c. d.

e. f. g. h.

i. j.

 .Kkh lrkak'

(iii)  nj o

 nj o idOkh lrkak'

(iv) a. wfkHdkH jYfhka nysIaldr isoaê folla f;darkak'

b.  fidhkaak'

;lafiarej i`oyd ks¾Kdhl(

1' wjYH oekqu ,nd .ekSu i`oyd fmd;am;a mßYS,kh lsÍu'

2' l=,l ùÔh ms<sn`o wjfndaOh m%o¾Ykh lsÍu'

3' iïNdú;dj uQ,sl ixl,am ms<sn`o wjfndaOh m%o¾Ykh lsÍu'

4' § we;s Wmfoia ksjerÈ j ms<sme§u'

5' ksrjq,a j woyia m%ldY lsÍu'

T;af;a
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4'6 ks¾Kdhl i`oyd ,l=Kq m%odkh(

1' b;d fyd`ohs - ,l=Kq 4 hs
2' fyd`ohs - ,l=Kq 3 hs
3' ;rula fyd`ohs - ,l=Kq 2 hs
4' idudkHhhs - ,l=Kq 1 hs

4'7 fuu WmlrKh i`oyd Wmhd .; yels Wmßu ,l=Kq m%udKh

,l=Kq 

68



69

.=rejrhdg ,sÅ; mÍlaIKh i`oyd my; i`oyka m%Yak f;dard .; yels w;r.=rejrhdg ,sÅ; mÍlaIKh i`oyd my; i`oyka m%Yak f;dard .; yels w;r.=rejrhdg ,sÅ; mÍlaIKh i`oyd my; i`oyka m%Yak f;dard .; yels w;r.=rejrhdg ,sÅ; mÍlaIKh i`oyd my; i`oyka m%Yak f;dard .; yels w;r.=rejrhdg ,sÅ; mÍlaIKh i`oyd my; i`oyka m%Yak f;dard .; yels w;r

ke;fyd;a Tyqf.a$wehf.a wNsyu;h mßÈ m%Yak ilia l< yels h'ke;fyd;a Tyqf.a$wehf.a wNsyu;h mßÈ m%Yak ilia l< yels h'ke;fyd;a Tyqf.a$wehf.a wNsyu;h mßÈ m%Yak ilia l< yels h'ke;fyd;a Tyqf.a$wehf.a wNsyu;h mßÈ m%Yak ilia l< yels h'ke;fyd;a Tyqf.a$wehf.a wNsyu;h mßÈ m%Yak ilia l< yels h'

ixlrK yd ixfhdackixlrK yd ixfhdackixlrK yd ixfhdackixlrK yd ixfhdackixlrK yd ixfhdack

1. (a) msßñ <uhs ;sfofkl= yd .eyeKq <uhs ;sfofkl= wdik yhla we;s fma<shl jdä fjhs'

(i) Tjqkg wdikj, jdä úh yels

(ii) .eyeKq <uhs ;sfokd tlaj isák fia jdä úh yels

(iii) .eyeKq yd msßñ udrefjka udrejg jk fia jdä úh yels

wdldr .Kk fidhkak'

(b) tla;rd úNd.hl § m%Yak 9lska 6lg m<s;=re iemhsh hq;= h'  m%Yak f;ard.; yels
wdldr .Kk fidhkak'

(i) m<uq m%Yak ;=k wkdjd¾h kï

(ii) m<uq m%Yak mfyka wvq jYfhka m%Yak y;rlaj;a f;dard.; hq;= kï

m%Yak yh f;dard.; hq;= wdldr .Kk o fidhkak'

2. (a) fldñáhla .Ks; .=rejre ;sfofklaf.ka yd Ôj úoHd .=rejre ;sfofklaf.ka hqla;
fõ'

(i) Tjqkg ´kE u wkqms<sfj<lg jdä úh yels kï

(ii) tl u úIh W.kajk .=rejre tl <`. jdä úh hq;= kï

(iii) tl u úIh W.kajk .=rejre fofofkla tl <`. jdä fkdúh hq;= kï

(iv) tl u úIh W.kajk .=rejre tl <`. jdä úh hq;= w;r tla;rd .Ks;

.=rejrhl= iEu úg u ÔjúoHdj W.kajk Tyqf.a ìß`o wi,ska jdäúh hq;= kï

Tjqkg fma<shl jdäúh yels wdldr .Kk fidhkak'

(b) mdo  n we;s iúê nyqwi%hla i,lkak'

(i) nyqwi%fha úl¾K fldmuK ;sfí o?

mdo .Kk" úl¾K .Kk fuka fo.=Khla kï n , ys w.h fldmuK o?

(ii) nyqwi%fha YS¾I" YS¾I jk fia ;s%fldaK fldmuK ;sfí o?

(iii) by; (ii)  ys ;s%fldaK w;=ßka fldmuKl yßhg u tla mdohla" nyqwi%fha mdohla

jk fia mj;S o?

(iv) by; (ii) ys ;s%fldaK w;=ßka fldmuKl mdo folla" nyqwi%fha mdo folla iu.

iumd; fõ o?
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n > 3, kï YS¾I" nyqwi%fha YS¾I jk fia o mdo nyqwi%fha úl¾K jkfia o we;s

;s%fldaK .Kk nj wfmdaykh lrkak'

3. (a) iDcqfldaKdi%dldr fldßfvdajl ms`.ka

.fvd,a 20la rEmfha mßÈ w,a,d we;'  l=vd

oeßhla A ms`.ka .fvdf,a isg  B ms`.ka

.fvd, olajd mek hk fia tla ms`.ka

.fvd,l isg hdno j bÈßfhka we;s ms̀.ka

.fvd,g fyda hdnoj ol=Kska we;s ms`.ka

.fvd,g mksñks'  ^tfia l< yels tla
wdldrhla rEmfha oljd we;&'  wehg

fldmuK wdldrhlg fuh l, yels o ?

(b) tla iuQyhla .eyeKq <uhs ;sfofklaf.ka yd msßñ <uhs fofofklaf.ka iukaú;

fõ' fojk iuQyhla .eyeKq <uhs fofofklaf.ka yd msßñ <uhs ;sfofkl=f.ka
iukaú; fõ'  ;=kajk iuQyh;a .eyeKq <ufhlaf.ka yd msßñ <uhs y;r fofkl=f.ka
iukaú; fõ'  jeä u jYfhka tla iuQyhlska fofofkl= jk fia <uhs ;sfofkl=f.ka
hq;a lKavdhula iiïNdù j f;dard .kS' lKavdhfï ieuúg u tla .eyeKq <uhl=
yd msßñ <uhs ;sfofkl= jk fia lKavdhï f;dard.; yels wdldr .Kk fldmuK

o@

jHq;amkakh jHq;amkakh jHq;amkakh jHq;amkakh jHq;amkakh II

1 (a)  j;=r gexlshl yevh iDcq jD;a;dlr fla;=jl ðkakhl wdldrh .kS'  gexlsfha Wi

5m o by< fl<jf¾ yd m;=f,a wrhka ms<sfj,ska 2 m yd 1 m o fõ'  gexlshg

ñks;;=jg >k ógr 0'7l ksh; iS>%;djfhka c,h mqrjhs'  wdrïNfha§ gexlsh ysia

j ;snqKs'  c, uÜgu m;=f,a isg x m (0 < x < 5), jk úg gexlsfha we;s c, mßudj

>kógr   nj fmkajkak'  x = 2 jk úg c, uÜgu by< k.sk

iS>%;djh fidhkak'

(b)  c yd d ksh; jQ  f(x)  = x3 - 2x2 + cx + d , Ys%;h i,luq'  y =  f(x) ys m%ia;drh (1, 4)

,laIHh yryd hk w;r tu ,laIHfha § iam¾Ylh x wlaIhg iudka;r fõ'   c yd  d

ys w.hka fidhkak'

(i)  y jeä jk" x ys mrdih o

(ii)  y wvq jk" x ys mrdih o

(iii)  m%ia;drfha Wmßu yd wju ,laIHj, LKavdxl o

fidhkak'

y =  f(x) ys m%ia;drh o< igykl olajkak'

>

>

>^

^

^

A

B
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2. (a) cfka,hl yevh" iDcqfldaKdi%hla yd th u; we;s w¾O jD;a;hl wdldrh .kS'

cfka,fha mßñ;sh 20  m ls'  cfka,fha j¾.M,h Wmßu jk mßÈ tys udk fidhkak'

(b) .  ys Wmßu yd wju ,laIH fidhkak'   ys m%ia;drh o<

igyka lrkak'  xy = 1 ys m%ia;drh o tu igyfka u w`Èkak'  tkhska  

iólrKhg ;d;a;aúl uQ, tlla muKla we;s nj o tu uQ,h -1 g wvq nj o

fmkajkak'

wkql,kh

1 (a)  jk fia  A, B iy C ksh; fidhkak'

tkhska  fidhkak'

(b)   we.hSug iqÿiq wdfoaYhka fhdokak' [ b`.sh :  u = x -2 hehs fhdokak ]

(c) sin3x sin x hkak  k(cosC-cosD) wdldrhg olajkak'  fuys  k hkq ksh;hls'  tkhska

 fidhkak'

(d)     w.hkak' [b`.sh : 3 + 5 cosx  = u hehs fhdokak']

2. (a)    jk fia A, B iy C ksh; fidhkak'  tkhska

 nj fmkajkak'

(b)   fijSug iqÿiq mßKdukhla fhdokak' [  b`.sh(  u = cos x hehs

fhdokak']
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(c) cos4x = 8 cos4 x- 8 cos2 x + 1  nj fmkajkak'  tkhska fyda wka l%uhlska 

fidhkak'

3. (a)   hehs .ksuq'

  jk fia A, B, C  iy D  ksh; fidhkak'  tkhska

 fidhkak'

(b)  hk i¾jiduHh Ndú; lr  w.hkak'

 wdfoaY lr  nj fmkajkak'

(c)  we.hSug iqÿiq wdfoaYhla fhdokak' [b`.sh( x + cosx  = u hehs

fhdokak')



13 jk fY%aKsh - .Ks;h ^fojeks jdrh&

WmlrK wxlh 01WmlrK wxlh 01WmlrK wxlh 01WmlrK wxlh 01WmlrK wxlh 01

1'1 ksmqK;d uÜgu( 13'12 fldgia jYfhka wkql,k l%uh Ndú;fhka wkql,k .eg¨
úi`ohs'

1'2 WmlrKfha iajNdjh( fldgia jYfhka wkql,k iQ;%h ,nd .ekSu yd Ndú;h i`oyd jQ
flaj, mejreuls'

1'3 WmlrKh l%shd;aul lsÍu i`oyd .=rejrhdg Wmfoia(

1' § we;s ld¾hh m;%sldj isiqkag ,nd § isiqka ld¾hfhys fhdojkak'

2' iQ;%h mqkrdj¾;j fh§fuka fyda Ys,amSh l%u u.ska .eg¨fjys wjidk ms<s;=r ,nd
.ekSug isiqka fhduq lrjkak'

3' mejreu we.hSfuka miq wjYH m%;sfmdaIK ,nd fokak'

1'4 .=Kd;aul fhojqï ^wjYH WmlrK&( ld¾h m;%sldfj msgm;a

1'5 ld¾h m;%sldj(

my; oelafjk Wmfoia wkq.ukh lrñka ld¾hh lsÍug Tng mejf¾'

1' u yd v hkq x ys wjl,H Y%s; jk úg"  nj oksuq' Y%s;hl

m%;sjHq;amkakfha w¾: oelaùu wkqj  w.hkak'

wkql,kh ms<sn`o kshu Ndú;fhka"  nj ,nd .kak'

2' by; Tn ,nd .;a m%;sM,h Ndú;fhka my; oelafjk wkql, w.hkak'

(i)  fuys  f,i .kak'

(ii)  fuys  f,i .kak'

(iii)  fuys  f,i fyda  f,i

fhdod .kak'

(iv)  fuys    f,i fhdod .kak'
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1'6 ;lafiarej i`oyd ks¾Kdhl(

1' fldgia jYfhka wkql,kh ms<sn`o iQ;%h ,nd .ekSu
2' tlS iQ;%h Ndú;h
3' m%;sjHq;amkak f,i wod< Y%s;j, wkql, ,nd .ekSu
4' wjidk m%;sM, ,nd .ekSu
5' § we;s Wmfoia ms<sme§u

1'7 ks¾Kdhl i`oyd ,l=Kq m%odkh(

1' b;d fyd`ohs - ,l=Kq 4 hs
2' fyd`ohs - ,l=Kq 3 hs
3' ;rula fyd`ohs - ,l=Kq 2 hs
4' ixj¾Okh úh hq;= hs - ,l=Kq 1 hs

1'8 fuu WmlrKh i`oyd Wmhd .; yels Wmßu ,l=Kq m%udKh

,l=Kq 
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WmlrK wxlh 02WmlrK wxlh 02WmlrK wxlh 02WmlrK wxlh 02WmlrK wxlh 02

2'1 ksmqK;d uÜgu(

5'7 ika;;sl úp,Hhl iy úúla; úp,Hhl iïNdú;d jHdma;sj, ,laIK úYaf,aIKh
lrhs'

5'8 iiïNdù úp,Hhl .Ks;uh wfmalaIdj újrKh lrhs'

2'2 WmlrKfha iajNdjh(

iiïNdù úp,Hhl" iïNdú;d jHdma;sh" uOHkHh úp,;dj iy >Q¾K fiùu i`oyd jQ
flaj, mejreula'

2'3 WmlrKh l%shd;aul lsÍu i`oyd .=rejrhdg Wmfoia(

1' iïNdú;d jHdma;s mdvfuka miq tu ixl,am ;yjqre ù we;aoehs mÍlaId lsÍu i`oyd
fuu mejreu isiqkg § ld¾hfhys fhdojkak'

2' mejreu we.hSfuka miq" wjYH m%;sfmdaIK ,nd fokak'

2'4 .=Kd;aul fhojqï ^wjYH WmlrK&( ld¾h m;%sldfõ msgm;a

2'5 ld¾h m;%sldj(

1' my; oelafjk Wmfoia wkq.ukh lrñka ld¾hh lsÍug Tng mejf¾'

(i) X kï úúla; iiïNdù úp,Hhl iïNdú;d jHdma;sh w¾: olajd" tys úfYaI
,laIK i`oyka lrkak'

(ii) X ys uOHkHh wfmalaIs; w.h fyj;a   w¾: olajkak'

(iii) X kï úúla; iiïNdù úp,Hhl iïNdú;d jHdma;h my; § we;'

 g .; yels w.h fidhkak'

(iv)  fidhkak'

(v)  ys iïNdú;d jHdma;sh ,shd olajkak'

(vi) by; (v) ys jHdma;sh weiqfrka  fidhkak'

(vii)   nj i;Hdmkh lrkak'

(viii) X2  ys iïNdú;d jHdma;sh ,shd olajkak'

(ix) by; (viii) ys jHdma;sh weiqfrka  fidhkak'

(x)  w¾: olajkak'

(xi) tu w¾: oelaùu Ndú; lr  fidhkak'

75



(xii)  nj i;Hdmkh lrkak'

(xiii) iiïNdù úp,Hhl uQ, ,laIHh jgd m<uqjeks >Q¾Kh hkq l=ulaoehs y`ÿkajd
fokak'

(xiv) iiïNdù úp,Hhl uOHkHh jgd fojeks >Q¾Kh jkqfha l=ula o@

2' (i) X kï ika;;sl iiïNdù úp,Hhl iïNdú;d >k;aj Y%s;h w¾: olajkak'
tys úfYaI ,laIK i`oyka lrkak'

(ii) X ys uOHkHh X ys wfmalaIs; w.h fyj;a   w¾: olajkak'

(iii) X kï ika;;sl iiïNdù úp,Hhl" iïNdú;d >k;aj Y%s;h my; oelafõ'

 ys úh yels w.h fidhkak'

(iv)  fidhkak'

(v)  ys iïNdú;d >k;aj Y%s;h ,shd olajkak'

(vi) by; (v) ys Y%s;h Ndú; lr"  fidhkak'

(vii)   nj i;Hdmkh lrkak'

(viii) X2  ys iïNdú;d >k;aj Y%s;h ,shd olajkak'

(ix) by; (viii) ys Y%s;h Ndú; lr"  fidhkak'

(x)  w¾: olajkak'

(xi) by;  ys w¾: oelaùu Ndú;fhka fidhkak'

(xii)  nj i;Hdmkh lrkak'

(xiii) iiïNdù úp,Hhl uQ, ,laIHh jgd m<uqjeks >Q¾Kh hkq l=ulaoehs y`ÿkajd
fokak'

(xiv) iiïNdù úp,Hhl uOHkHh jgd fojeks >Q¾Kh jkqfha l=ula o@
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2'6 ;lafiarej i`oyd ks¾Kdhl(

1' w¾: oelaùu m%ldY lsÍu'
2' iïNdú;d jHdma;shl ,laIK Ndú; lsÍu'
3' iiïNdù úp,Hhl wfmalaIdj iy úp,;dj i`oyd w¾: oelaùï Ndú; lsÍu'
4' iiïNdù úp,Hhla u; w¾: oelafjk Y%s;hl wfmalaIdj fiùu'
5' § we;s m%;sM,hla i;Hdmkh lsÍu'

2'7 ks¾Kdhl i`oyd ,l=Kq m%odkh(

1' b;d fyd`ohs - ,l=Kq 4 hs
2' fyd`ohs - ,l=Kq 3 hs
3' ;rula fyd`ohs - ,l=Kq 2 hs
4' idudkHhhs - ,l=Kq 1 hs

2'8 fuu WmlrKh i`oyd Wmhd .; yels Wmßu ,l=Kq m%udKh(

,l=Kq 
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.=rejrhdg ,sÅ; mÍlaIKh i`oyd my; i`oyka m%Yak f;dard .; yels w;r ke;fyd;a

Tyqf.a$wehf.a wNsu;h mßÈ m%Yak ilia l< yels h'

oaúmo m%idrKhoaúmo m%idrKhoaúmo m%idrKhoaúmo m%idrKhoaúmo m%idrKh

1. (a) m%idrKfha x32 yd x-17 ys ix.=Kl fidhkak'

(b)   ys x j, wdfrdayK n,j,ska hq;a m%idrKfha x2 ys ix.=Kkh fõ'  n Ok

ksÅ,hls'

(i) n  ys w.h fidhkak'

(ii)  m%idrKfha x3  ys ix.=Kkh .Kkh lrkak'

2. (a)  x ys wdfrdayK n,j,ska  x2 wvx.= meh olajd (1 + ax)8  m%idrKh lrkak'

(1+ bx) (1+  ax)8  ys m%idrKfha  x iy x2  ys ix.=Kk ms<sfj,ka  0 iy -36 fõ'

a > 0 iy b < 0 nj § we;s úg a iy b ys w.hka fidhkak'

(b)  ys x f.ka iajdh;a; moh fidhkak'

3. (a) x3  iy Bg jeä  x ys n, fkd.sKsh yels ;rï x l=vd kï"

 nj fmkajkak'

(b)  ys m%idrKfha x ys ix.=Klh ys m%idrKfha x4 ys ix.=Klhg

iudk nj § we;skï"  a ys w.h .Kkh lrkak'
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.=rejrhdg ,sÅ; mÍlaIKh i`oyd my; i`oyka m%Yak f;dard .; yels w;r ke;fyd;a

Tyqf.a$wehf.a wNsu;h mßÈ m%Yak ilia l< yels h'

wkql,khwkql,khwkql,khwkql,khwkql,kh

1    (a)  we.ehSug fldgia jYfhka wkql,kh lsßu Ndú; lrkak'

(b)  iy  y = x jkq u.ska jg jk j¾.M,h fidhkak'

(c) x  1 1.5  2 2.5  3

f(x) 0.8 1.2 1.7 2.3 3.0

j.=fjka  f(x) Y%s;hl w.hka § we;'

(i) m%dka;r 4la i`oyd ;%smSidN kS;sh

(ii) m%dka;r 4la i`oyd isïika kS;sh

Ndú;fhka w.hkak'

2. (a) fldgia jYfhka wkql,kh Ndú;fhka  nj fmkajkak'

(b)  iy  jl% (3,3) ,laIHh yryd hk nj i;Hdmkh lrkak'  fuu jl%

u.ska jg jk iSñ; fmfofia j¾.M,h fidhkak'

(c)  w.hkak'

m%dka;r 4la i`oyd isïika kS;sh Ndú; lr  i`oyd wdikak w.hla fidhkak'

3. (a)  fiùug fldgia jYfhka wkql,kh Ndú; lrkak'

(b) y = x (3 -4 x) jl%h iy  y =  x f¾Ldj u.ska jg jk mßñ; fmfofia j¾.M,h
.Kkh lrkak'

(c) isïika kS;sh Ndú;fhka  wkql,h wdikakj we.hSu i`oyd [0"4] m%dka;r

iudk Wm m%dka;r wgla Ndú; lrkak'
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udmdxl wvx.= wiudk;dudmdxl wvx.= wiudk;dudmdxl wvx.= wiudk;dudmdxl wvx.= wiudk;dudmdxl wvx.= wiudk;d

1   kï muKla  

 fyda   kï muKla  fuys 

by; w¾: oelaùï Ndú; lr fyda wka l%uhlska fyda my; i`oyka wiudk;d imqrd,k
x ys w.h l=,lh fidhkak'

(a) (b) (c)

2. (a)

(b)       jk x ys w.h l=,lh fidhkak'

3. (a)   wiudk;dj ;Dma; lrk x ys w.h l=,lh fidhkak'

(b)  (i)     iy (ii)    m%ia;dr tl u igykl w`Èkak'

4.    iy      m%ia;dr tl u igykl w`Èkak'

tkhska    wiudk;dj úi`okak'

fY%aKsfY%aKsfY%aKsfY%aKsfY%aKs

1 (a) fidhkak'

(b)   hehs .ksuq'   hkak i,ld"  fidhkak'

tkhska    jk úg   wfmdayKh lrkak'

(c)   iy      hehs .ksuq'

  nj fmkajkak'
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tkhska  fidhkak'

 wNsidÍ nj fmkajkak'

.  hehs .ksuq'

 jk  n  ys wju w.h fidhkak'

ixLHdkhixLHdkhixLHdkhixLHdkhixLHdkh

1 (a) taldldr leg folla Wv oeuQ úg leg fofla ,efnk jeä w.h fyda leg fofla
iudk w.h fyda ,efnk úg fmdÿ w.h i`oyd iïNdú;d jHdma;sh ,nd.kak'

X = x 1 2        3          4          5           6

P(X = x)

 nj i;Hdmkh lrkak'

(i) ud;h

(ii) uOHkHh

(iii) úp,;djh

(iv) P(X < 3)

(v) P ( X ≥3)   fidhkak'

(b) X iiïNdù úp,Hh i`oyd my; i`oyka iïNdú;d >k;aj Y%s;h we;'

(i) k ys w.h (ii) E (X)

(iii) Var (X) (iv) ud;h         (v) P(1 < X < 2)

jk úg

;   wfkla úg
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