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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	

		  fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 94% la muKs' fuu 

	 m%Yakfhka udmdxl we;=<;a Y%s;hkayss m%ia;drj, o< igyka we|Su jvd myiq jk w;r

	 tu.ska fyda fjk;a l%uhlska fyda bka úi∫ï fiùu wfmalaId lr we;s w;r tys myiq;dj 43% la 

	 muKs' 

tu m%ia;drj, jï fldgfia ndyq iudka;rj we|Su ksid iïmQr®K ,l=Kq ,nd .ekSug 

fkdyels ù ;snqKs' udmdxl we;=<;a wiudk;d ksjer†j ;yjqre jk wdldrfha wNHdij, úúO 

l%u hgf;a isiqka ksr; lrùfuka fujeks m%Yakj,g ms<s;=re iemhSu myiqfjka is≥l< yelsh'
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3 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	 fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 81% la muKs' 

fuh ixlSr®K ixLHdjl m:h ms<sn| ud;Dldj hgf;a b†˙m;a lr we;s w;r m:hkays f√ok 

,laIHh O%ejl wdldrfhka fiùu wfmalaId lr we;s w;r tys myiq;dj 18% la muKs' wd.kaâ 

igyfkys 	  z − i   = 1 ys m:h meye†,sj olajd ;snqKo" Arg(z − i) = π/6 ±laùfï° tu m:h 

wr®O fr®Ldjlska ±laúh hq;= nj yd (0,1) ,laIHh wh;a fkdúh hq;= nj y∫kdf.k fkd;sîu 

,l=Kq wysñ ùug fya;= úh' 

	 m: wvx.= úúO wdldrfha .egÆ úi|Sug isiqkaj fhduq lrùu u.ska ,l=Kq uÜgu 

jr®Okh lr .; yelsh' 
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

				 

			  fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 91% la muKs' ixlrK 

ixfhdack ud;Dldj hgf;a fuu .egÆj bos˙m;a lr we;s w;r tys myiq;dj 48%ls' .egÆfjys 

m<uq fldgi wjfndaO lr .ekSu idudkH uÜgul mej;s w;r fojk fldgfiys ixlrK ms<sn| 

wjfndaOh wvq lu ksid wjidk ms<s;=r ksjer†j ,nd .ekSfï fodaI ;snqKs' 

			   tlsfklg fjkia .egÆ lshjd wjfndaO fldg úi|Sug isiqkaj fhduq lrùu ;=<ska fuu f∞aI 

uÛyrjd .ekSug yelsfõ' 
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5 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 93% la muKs' Y%s;hl 

iSudj fiùug wod<j fuu .egÆj b†˙m;a lr we;s w;r tys myiq;dj 46% la muKs' ° we;s 

Y%s;fha iSudj fiùug yelsjk wdldrhg m˙jr®;kh ls¯fï wjfndaOh i;=gqodhl uÜgul 

;snqK o ùcSh m%ldYk iqΩ ls¯fï f∞aI ;sîu iy ;%sfldaKñ;sl iQ;% ms<sn| u;lh u| nj o" 

fuys ,l=Kq wvqùug fya;=fõ' 

		wjidk ms<s;=r ,nd.;a wfmalaIlhka o wjYH m%fïhhka wdY%s; mshjr ksis f,i fkd±laùu 

,l=Kq wvqùug fya;=fõ' ;%sfldaKñ;sl iQ;% mdvï ls¯u" ù„h m%ldYk iqΩ ls¯u mqyqKq lrùu

u.ska fuu ≥r®j,;dj uÛyrjd .; yelsh' 
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6 jk m%Yakh
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6 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	 fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 88% la muKs' jr®.c 

Y%s;j, o< igyka we£u yd tu jl% w;r jr®.M,h fiùug wod<j fuu .egÆj b†˙m;a lr we;s 

w;r tys myiq;dj 38% la muKs' jr®.c Y%s;j, o< igyka we|Sfuka f;drj ms<s;=re ,nd .ekSu;a 

Y%s; foflys f√ok ,laIHhka y∫kd .ekSug wfmdfydi;a ùu;a ,l=Kq wysñ ùug fya;= úh' 

	 iïu; jl% flá l%uj,ska we|Sug isiqkaj yqre lrùu ,l=Kq uÜgu jr®Okh lr .ekSfï 

l%ufõohls' 
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	7 jk m%Yakh
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	 	 fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 91% la muKs' 

mrdñ;sl Y%s; wjl,kh yd ∞u kS;sh fh°u ;=<ska Y%s;hl wkql%uKh fiùu wfmalaId lr 

we;s w;r tys myiq;dj 52% la muKs' odu kS;sh fh°u ksjer† jqjo ° we;s mrdñ;sl Y%s; 

wjl,kh ls¯fï f∞aI ksid ,l=Kq wysñ ù ;sìKs' θ ys mrdih 2θ i|yd ±laùu ms<s;=rej, 

olakg fkd;sìKs' Y%s; wjl,k l%u yqrejk m˙† wNHdi lrùu u.ska fuu ≥r®j,;d uÛ 

yerúh yelsh' 
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8 jk m%Yakh
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8 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (
	

		 fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 88% la muKs' fuu 

m%Yakh ir, fr®Ldj ms<sn| uQ,Or®u weiqfrka ilid we;s w;r tys myiq;dj 38%ls'

 	 fuu .egÆfõ° ir, fr®Ld foll f–ok ,laIHh yryd hk ´kEu ir, fr®Ldjl 

iólrKh ksjer†j ,ndf.k ;sfnkq olakg ,enqKs' kuq;a ir, fr®Ldjla wkqnoaOfhka ,laIH 

foll msysàu ms<sn|j ksjer† ixl,amh wjfndaO lr f.k ta wkqj ms<s;=re ,sùug W;aidy 

fkdls¯u ksid tu fldgig wod< ,l=Kq wysñ lr f.k ;snqKs' 

		 uQ,Or®uh ksjer†j wjfndaO jk m˙† .egÆ úi|Sug isiqkaj fhduq lrùu u.ska fuu ≥r®j,;d

uÛyrjd .; yelsh' 

9 jk m%Yakh
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! 0122: 22 =!!!+" yxyxS  
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9 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	
		 fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 86% la muKs' jD;a;h 

ms<sn| uQ,Or®u weiqfrka ilid we;s m%Yakhla jk w;r tys myiq;dj 32%ls' 

		 fuys (i) fldgig wod< AB úIalïNh f,i we;s jD;a;fha iólrKh ksjer†j ,nd          

fkd.ekSu ksid o th ksjer†j ,nd.;a wfmalaIlhkag jqjo jD;a; foll m%,ïn f√okh i|yd 

we;s uQ,Or®uh ksjer†j fhdod fkd.ekSu fya;=fjka o tu ,l=Kq wysñ lrf.k ;snqKs' uQ,Or®uh 

wjfndaO jk m˙† .egÆ úi£ug isiqkaj fhduq ls¯u u.ska fuu ≥r®j,;d uÛyrjd .; yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 



- 29 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

10 jk m%Yakh

,"
"

! 0122: 22 =!!!+" yxyxS  

 úl,am l%uh    

(i) 0)4)(2()5)(1(: =!!++! yyxxS  

036422 =+!++ yxyx  

(ii) wjYH jD;a;h S !hehs .ksuq'    

túg 222 )1()1(: ryxS =!+!"  

0222 222 =!+!!+ ryxyx . 

S yd S !    m%,ïNj f"okh fõ ,22 ccffgg !+=!+!" fuys ,1,1,3,2 !="!="!== fgfg
3=c  yd 22 rc !=" . 

           )2(3)1)(3(2)1)(2(2 2r!+=!!+!  

   !     32 =r  

! 0122: 22 =!!!+" yxyxS  

 

 

xxxxxx 3sin2sinsin3cos2coscos ++=++      
      
  

xxxxxx 2sincos2sin22coscos2cos2 +=+   
 

       
)1cos2(2sin)1cos2(2cos +=+ xxxx
 

"""""""""""""""""""""""""""""" xx 2sin2cos = )01cos2
2

0( !+"## xx $
!  

"
                         12tan =x )02sin02cos( !"= xx!  

                               
4

2 !
=x !

"

#
$
%

& <<
2

0 'x!  

                                 
8
!

=x . 

25 

5        5        

5        

5        

5        

5 

5 

5 

10 

25 

25 

25

 5  5

 5

 5

 5

10 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

			  fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 83%la muKs' fuh 

;%sfldaKñ;sl iólrK úi|Su iïnkaO .egÆjla jk w;r tys myiq;dj 18%ls' fuu .egÆfõ° 

uq,a mshjr ksjer†j is≥ lr ;snqK;a fndfyda wfmalaIlhska 2cosx + 1 m%ldYkh ≠ 0 nj i,ld tu 

idOlh bj;a lr ;sîfuka ksjer† iïmQr®K úi∫u ,nd .ekSug wfmdfydi;a ù ;snqKs' 

			  idOl we;=<;a ;%sfldaKñ;sl iólrK úi|Sug isiqkaj fhduq lrùu u.ska fuu ≥r®j,;dj

uÛyrjd .; yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 



- 30 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

^10& ixhqla; .Ks;h I - B  fldgi 

11 jk m%Yakh

!-"
"

 

 

 cbxxaxf ++= 2)(  
       

  (a)  0)1( !++= cbaf . 

! 1, 0)( =xf  ys uQ,hla fkdfõ 

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

a
b

!=+ "#  yd 
a
c

=!" .               –For both 

1)()1)(1( ++!=!! "##""#  

""""""""""" 1++=
a
b

a
c

"

"""""""""""
a
cba ++

=
"

.........................................................................................................................................."

  
1

1
1 !
=
"

"  yd 
1

1
1 !
=
"

"  hehs .ksuq'  

 1! yd 1! uQ, f,i we;s j!.c iólrKh  0))(( 11 =!! "# xx  fõ'  

tkï 0)( 1111
2 =++! "#"# xx  ----------------------(1) 

5 

5 
10 

5 

5 

5 

15 

10 

fjk;a l%uhla  

))(()( !" ##= xxaxf  

cbaaf ++=!!= )1)(1()1( "#  

a
cba ++

=!! )1)(1( "#  
! 5 

5 

5 

ys uQ,hla fkdfõ'

^folu i|yd&  

  hehs .ksuq' 

 5

 5

 5

 5

10

 5

 5

 5

10

15

 5

 uQ, f,i we;s jr®.c iólrKh fõ' yd 

 yd 

tkï 

 

 

 

 

 

 

 

 

 

 

 

 



- 31 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

!!"
"

±ka 
)1)(1(

2
1

1
1
1

11 !!
!+

=
!

+
!

=+
"#
"#

"#
"#  

         
cba
ba

acba
a
b

++
+

!=
++

!!
=

)2(
/)(

2
. 

;jo 
cba

a
++

=11!" %"

(1) u.ska , wjYH iólrKh 0
)(
)2(2 =

++
+

++
+

+
cba

ax
cba
bax fõ' "

" ! 0)2()( 2 =+++++ axbaxcba "

" ! 0)( =xg / fuys" axbaxcbaxg +++++= )2()()( 2 %"

.........................................................................................................................................."

cbxxaxf ++= 2)( "

"" """""""""" c
a
b

a
bxa +!"
#

$
%
&

' +=
42

22
 

"" """""""""
a
cab

a
bxa

4
4

2

22 !
!"

#

$
%
&

' += "

" """"""""""
aa

bxa
42

2
!

"#
$

%
&
'

( += "

""""""""""""""""""""""""" )0(0 >! a! "

        
a4
!

"#  yd  (
a
bx
2

!= úg =  ,l=K ,efí') 

  

! )(xf  ys wju w.h"
a4
!

"  fõ'  

tkï 
a

m
41
!

"= . 

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

tneúka 
)(42 cba

m
++

!
"=

# , 

fuys acbaba !++"+=# )(4)2( 2$  

"""" acabababa 44444 222 !!!++= "

5 

5 

5 

5 
30 

5 

5 
5 

5 

5 

25 

5 

5 

±ka

;jo 

u.ska wjYH iólrKh fõ' 

fõ' 

yd úg =  ,l=K ,efí'& 

ys wju w.h 

fuys

tkï

 tneúka

fuys

 5

 5

 5

 5

30

25

 5

 5

 5

 5

 5

 5

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 32 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

!#"
"

"""" cab 42 != "

"""" != %"

" takhska 
)(42 cba

m
++

!"
=

#  

     
)(4

4 1
cba

ma
++

=  

 ! 12)( ammcba =++ %"

.........................................................................................................................................."
!x ! i|yd 0)( !xf  "

! 01 !m "

! 02 !m ""
)(

1
2 cba

mam
++

=! "

! !x ! i|yd 0)( !xg . 
--------------------------------------------------------------------------------------------------------------------- 
(b) )(xp hkak )1( !x u.ska fnÿ úg fYaIh 5)1( =p  fõ' 
      )(xq hkak )2( !x u.ska fnÿ úg fYaIh 16)2( =q  fõ' 

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

 5)63)(1(5)()1( 2 +++!=+! xxxxqx  

        56363 223 +!!!++= xxxxx  

        132 23 !++= xxx  

        )(xp= . 

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

16)5)(2()( +!!= xxxq  

       ! 5}16)5)(2){(1()( +++!!= xxxxp  

        1116)5)(2)(1( !++!!= xxxx . 

takhska wjYH fYaIh 1116 !x "fõ' "

20 

5 

5 

5 

5 

5 15 

5 

5 10 

5 

5 

5 

5 

10 

5 15 

20

15

10

10

15

 5

 5

 5

 5

 5

 5

 5

 5

 5

takhska 

i|yd 

fõ'

fõ'

fõ'

i|yd 

hkak u.ska fn¥ úg fYAIh

u.ska fn¥ úg fYAIh

takhska wjYH fYaIh 

 hkak 

 

 

 

 

 

 

 

 

 

 

 

 



- 34 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

12 jk m%Yakh

!$"
"

.........................................................................................................................................."

 

      (a) ( ) r
n

r
r

nn xCx !
=

=+
0

1   ,   fuys 
)!(!

!
rnr

nCr
n

!
=   ! ! !! !! !! ! ! !!i|yd  

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

! ! !! !! !! ! !! ! !! i|yd 

)!(!
!

)!1()!1(
!

1

rnr
n
rnr

n

C
C

r
n
r

n

!

!!+
=+  

           = 
11

1
1

+

!
=

!

+
r
rn

rn

r . ------------ (1) 

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

tf,iu     ! ! !! !! !! ! ! ! ! !! i|yd  

(1) ! .
2
1

1

2

+

!!
=

+

+

r
rn

C
C

r
n

r
n

 

5 5 10 

15 

10 

5 

5 

!$"
"

.........................................................................................................................................."

 

      (a) ( ) r
n

r
r

nn xCx !
=

=+
0

1   ,   fuys 
)!(!

!
rnr

nCr
n

!
=   ! ! !!!! !! ! ! !!i|yd  

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

! ! !! !! !! ! ! ! ! !! i|yd 

)!(!
!

)!1()!1(
!

1

rnr
n
rnr

n

C
C

r
n
r

n

!

!!+
=+  

           = 
11

1
1

+

!
=

!

+
r
rn

rn

r . ------------ (1) 

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

tf,iu     ! ! !! !!!!! ! ! ! !! i|yd  

(1) ! .
2
1

1

2

+

!!
=

+

+

r
rn

C
C

r
n

r
n

 

5 5 10 

15 

10 

5 

5 

fuys  i|yd 

 i|yd 

tf,iu  i|yd 

10 5

 5

 5

 5

10  5

10 15

 

 

 

 

 

 

 

 

 

 

 

 



- 35 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

!&"
"

 3:2:1:: 21 =++ r
n

r
n

r
n CCC  nj § we;'  

2
1
=

+

!
"
r
rn

 yd 
2
3

2
1
=

+

!!

r
rn

 

)1(2 +=!" rrn -------- (2)   yd )2(3)1(2 +=!! rrn  

632)1(4 +=!+" rr  

,4=! r  yd (2) u.ska   ! ! !" fõ'  

 

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

(b)  
)12)(12(
))(1(

)12)(32(
)(

)12)(12)(32(
910

+!
+++

!
!!

+
=

+!!
+

rr
BAArr

rr
BArr

rrr
r

 

 
      )32)()(1()12)((910 !+++!++=+" rBAArrrBArrr  
 

[ ] [ ])(3)322(2)1()2(2 22 BArABAArrBrBAArr +!!+++!+++=  
 

)(3)2(2)(3)2(2)2(2 22323 BArABArrBArABArBrrBAAr ++!!!++!!!+++=
 

)(3)24( BArBA +++!=  !r !! i|yd  
 

1024:1 =+! BAr  yd 933:0 =+ BAr  
 

2=! A  yd 1=B . 
 
 
---------------------------------------------------------------------------------------------------------- 

),1()( +!= rgrgUr  fuys
)12)(32(

)()(
!!

=
rr
rfrg    o )12()( += rrrf  o fõ'  

1=r ;    )2()1(1 ggU !=  
2=r ;   )3()2(2 ggU !=  

               ! 
1!= nr ;       )()1(1 ngngnU !!=!  

        ;nr =    nU    )1()( +!= ngng  

!
=

+"=
n

r
r nggU

1
)1()1(  

5 

5 5 

5 5 30 

40 

10 

5 

5 

10 

5 5 

10 

10 

nj ° we;' 

u.ska  yd  

yd  

yd  

o   o fõ'  fuys

yd  

yd  

fõ'  

i|yd  

 5

 5

 5

10

10

10

10

 5  5

 5  5

 5  5 30

40

[ [] ]

!&"
"

 3:2:1:: 21 =++ r
n

r
n

r
n CCC  nj § we;'  

2
1
=

+

!
"
r
rn

 yd 
2
3

2
1
=

+

!!

r
rn

 

)1(2 +=!" rrn -------- (2)   yd )2(3)1(2 +=!! rrn  

632)1(4 +=!+" rr  

,4=! r  yd (2) u.ska   ! ! !" fõ'  

 

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

(b)  
)12)(12(
))(1(

)12)(32(
)(

)12)(12)(32(
910

+!
+++

!
!!

+
=

+!!
+

rr
BAArr

rr
BArr

rrr
r

 

 
      )32)()(1()12)((910 !+++!++=+" rBAArrrBArrr  
 

[ ] [ ])(3)322(2)1()2(2 22 BArABAArrBrBAArr +!!+++!+++=  
 

)(3)2(2)(3)2(2)2(2 22323 BArABArrBArABArBrrBAAr ++!!!++!!!+++=
 

)(3)24( BArBA +++!=  !r !! i|yd  
 

1024:1 =+! BAr  yd 933:0 =+ BAr  
 

2=! A  yd 1=B . 
 
 
---------------------------------------------------------------------------------------------------------- 

),1()( +!= rgrgUr  fuys
)12)(32(

)()(
!!

=
rr
rfrg    o )12()( += rrrf  o fõ'  

1=r ;    )2()1(1 ggU !=  
2=r ;   )3()2(2 ggU !=  

               ! 
1!= nr ;       )()1(1 ngngnU !!=!  

        ;nr =    nU    )1()( +!= ngng  

!
=

+"=
n

r
r nggU

1
)1()1(  

5 

5 5 

5 5 30 

40 

10 

5 

5 

10 

5 5 

10 

10 

, 

 

 

 

 

 

 

 

 

 

 

 

 



- 36 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

 5  5

 5

30

25

15	
  
	
  

)12)(12(
)32)(1(

)1)(1(
)3)(1(

+−
++

−
−

=
nn
nn

)14(
)32)(1(3 2 −

++
−−=

n
nn

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

⎪
⎪
⎭

⎪⎪
⎬

⎫

⎪
⎪
⎩

⎪⎪
⎨

⎧

⎟
⎠

⎞
⎜
⎝

⎛ −

⎟
⎠

⎞
⎜
⎝

⎛ +⎟
⎠

⎞
⎜
⎝

⎛ +
−−=

∞→
=

∞→
∑

2
1 14

3211
3limlim

n

nnU
n

n

r
rn

 

2
7

2
13 −=−−=

 takhska ∑
∞

=1r
rU  wNsidÍ jk w;r ffMlH

2
7

−  fõ' 

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

(a) AX = ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛−
=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛−
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −−

2

2

1

1

53

64

λ X = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−

λ

λ

30

25

5

5 

5 

5

5

5

5

5 5

 5

 5

 5

 5

tkhska wNsid¯ jk w;r ftlHh fõ' 

12 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK ks.uk yd fhdackd (

   

00-37

31%

38-75

28%

76-113

21%

114-150

20%

- 33 -

fuu m%Yakh f;dardf.k we;s wh≥ïlrejkaf.a 

m%;sY;h 79% la mu◊' fuys myiq;dj 55% ls' fuu

m%Yakh i|yd ,l=Kq 150 la fjka lr we;'

bka

,l=Kq  00 - 37 m%dka;rfha 31% la muK o"

,l=Kq  38 - 75 m%dka;rfha 28% la muK o"

,l=Kq  76 - 113 m%dka;rfha  21% la muK o"

,l=Kq 114 - 150 m%dka;rfha 20% la muK o"

hk f,i ,l=Kq ,ndf.k we;'

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

 

 

 

 

 

 

 

 

 

 

 

 



- 38 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

13 jk m%Yakh

 5

 5

 5

 5

 5 25

!'"
"

)12)(12(
)32)(1(

)1)(1(
)3)(1(

+!
++

!
!

=
nn
nn

)14(
)32)(1(3 2 !

++
!!=

n
nn

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

!
!
"

!!
#

$

!
!
%

!!
&

'

(
)

*
+
,

- .

(
)

*
+
,

- +(
)

*
+
,

- +
..=

/0
=

/0
1

2
1 14

3211
3limlim

n

nnU
n

n

r
rn

2
7

2
13 !=!!=

takhska !
"

=1r
rU wNsidÍ jk w;r ffMlH

2
7

! fõ' 

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

(a) AX = !
!
"

#
$
$
%

&'
=!
!
"

#
$
$
%

&'
!
!
"

#
$
$
%

& ''

2

2

1

1

53

64
 

! X = !!
"

#
$$
%

&'

(

(
 

30

25

5

5

5

5

5

5

5

5 5

!'"
"

)12)(12(
)32)(1(

)1)(1(
)3)(1(

+!
++

!
!

=
nn
nn

)14(
)32)(1(3 2 !

++
!!=

n
nn

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

!
!
"

!!
#

$

!
!
%

!!
&

'

(
)

*
+
,

- .

(
)

*
+
,

- +(
)

*
+
,

- +
..=

/0
=

/0
1

2
1 14

3211
3limlim

n

nnU
n

n

r
rn

2
7

2
13 !=!!=

takhska !
"

=1r
rU wNsidÍ jk w;r ffMlH

2
7

! fõ' 

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

(a) AX = !
!
"

#
$
$
%

&'
=!
!
"

#
$
$
%

&'
!
!
"

#
$
$
%

& ''

2

2

1

1

53

64

! X = !!
"

#
$$
%

&'

(

(

30

25

5

5

5

5

5

5

5

5 5

!("
"

±ka  AX =! X 
!
!

"

#

$
$

%

&'
=!

!
"

#
$
$
%

& '
=!

!
"

#
$
$
%

& '
(

1

1
2

2

2

)

)

.2=!"  

AY = !
!
"

#
$
$
%

&

'
=!
!
"

#
$
$
%

&'
!
!
"

#
$
$
%

& ''

1

2

1

2

53

64
 

µ Y = !!
"

#
$$
%

&'

µ

µ2
. 

±ka AY =µ X 
!
!

"

#

$
$

%

&'
'=!

!
"

#
$
$
%

&'
=!

!
"

#
$
$
%

&

'
(

1

2
1

2

1

2

µ

µ

1!="µ . 

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

P = !!
"

#
$$
%

& ''

11
21

!!
"

#
$$
%

&
=!!

"

#
$$
%

&
!!
"

#
$$
%

& ''

10
01

11
21

dc
ba

1

0

02

12

=+

=+

=!!

=!!

db

ca

db

ca

!P 1! = !!
"

#
$$
%

&

'' 11
21

.

AP = !!
"

#
$$
%

&

'

'
=!!

"

#
$$
%

& ''
!!
"

#
$$
%

& ''

12
22

11
21

53
64

P 1! AP = !!
"

#
$$
%

&

'
=!!

"

#
$$
%

&

'

'
!!
"

#
$$
%

&

'' 10
02

12
22

11
21

= D.

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

1,1 =!=" ac "

2,1 =!=" bd "

5

25

25

5

5

5

15

5

±ka  

±ka  

 

 

 

 

 

 

 

 

 

 

 

 



- 39 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

15

 5

 5 25

!("
"

±ka AX =! X 
!
!

"

#

$
$

%

&'
=!

!
"

#
$
$
%

& '
=!

!
"

#
$
$
%

& '
(

1

1
2

2

2

)

)

.2=!"

AY = !
!
"

#
$
$
%

&

'
=!
!
"

#
$
$
%

&'
!
!
"

#
$
$
%

& ''

1

2

1

2

53

64

µ Y = !!
"

#
$$
%

&'

µ

µ2
.

±ka AY =µ X 
!
!

"

#

$
$

%

&'
'=!

!
"

#
$
$
%

&'
=!

!
"

#
$
$
%

&

'
(

1

2
1

2

1

2

µ

µ

1!="µ .

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

P = !!
"

#
$$
%

& ''

11
21

 

!!
"

#
$$
%

&
=!!

"

#
$$
%

&
!!
"

#
$$
%

& ''

10
01

11
21

dc
ba

1

0

02

12

=+

=+

=!!

=!!

db

ca

db

ca

!P 1!  = !!
"

#
$$
%

&

'' 11
21

 . 

AP = !!
"

#
$$
%

&

'

'
=!!

"

#
$$
%

& ''
!!
"

#
$$
%

& ''

12
22

11
21

53
64

 

P 1! AP = !!
"

#
$$
%

&

'
=!!

"

#
$$
%

&

'

'
!!
"

#
$$
%

&

'' 10
02

12
22

11
21

= D. 

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

1,1 =!=" ac "

2,1 =!=" bd "

5

25

25

5

5

5

15

5

!)"
"

(b)   

4
!

fldaKhla u.ska O jgd OA f!Ldj jdudj!:j N%uKh lsÍfuka ,efnk A!,CIH u.ska 

ksrEmKh lrekq ,nk ixlS!K ixLHdj

( ) !
"

#
$
%

& ++=
4

sin
4

cos21
'' iiz

( ) ( )ii ++= 12
2
1

( ).31
2
1 i+=

AOOBAOOA !="!= 2 .

B ,CIH u.ska ksrEmKh jk 2z ixlS!K ixLHdj 

12 2zz =

( )i312 += u.ska fokq ,efí' 

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

C ,CIH u.ska ksrEmKh jk ixlS!K ixLHdj

( ) 22 zi ++=

( )ii 3122 +++= "

" " " " " ( ) ( ) .23122 i+++= "

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

10

5

10

10

5

25

15

C

B

4
! i+2

 

O 

A

A!

w;d;aúl wlaIh 

;d;a;aúl wlaIh 

!)"
"

(b)

4
!

fldaKhla u.ska O jgd OA f!Ldj jdudj!:j N%uKh lsÍfuka ,efnk A!,CIH u.ska 

ksrEmKh lrekq ,nk ixlS!K ixLHdj 

( ) !
"

#
$
%

& ++=
4

sin
4

cos21
'' iiz

( ) ( )ii ++= 12
2
1

( ).31
2
1 i+=

AOOBAOOA !="!= 2 .

B ,CIH u.ska ksrEmKh jk 2z ixlS!K ixLHdj 

12 2zz =

( )i312 += u.ska fokq ,efí' 

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

C ,CIH u.ska ksrEmKh jk ixlS!K ixLHdj

( ) 22 zi ++=

( )ii 3122 +++= "

" " " " " ( ) ( ) .23122 i+++= "

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

10 

5

10

10

5

25

15

C

B

4
! i+2

O

A

A!

fldaKhla u.ska O jgd OA fr®Ldj jdudjr®:j N%uKh ls¯fuka ,efnk A′ ,laIH  

  u.ska ksrEmKh lrkq ,nk ixlSr®K ixLHdj 10

 5

!)"
"

(b)

4
!

fldaKhla u.ska O jgd OA f!Ldj jdudj!:j N%uKh lsÍfuka ,efnk A!,CIH u.ska 

ksrEmKh lrekq ,nk ixlS!K ixLHdj

    ( ) !
"

#
$
%

& ++=
4

sin
4

cos21
'' iiz  

  ( ) ( )ii ++= 12
2
1

 

( ).31
2
1 i+=  

AOOBAOOA !="!= 2 .

B ,CIH u.ska ksrEmKh jk 2z ixlS!K ixLHdj 

12 2zz =

( )i312 += u.ska fokq ,efí' 

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

C ,CIH u.ska ksrEmKh jk ixlS!K ixLHdj

( ) 22 zi ++=

( )ii 3122 +++= "

" " " " " ( ) ( ) .23122 i+++= "

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

10

5

10

10

5

25

15

C

B

4
! i+2

O

A

A!

 

 

 

 

 

 

 

 

 

 

 

 



- 40 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

 10 25

15

!*"
"

(c) 
i
z

i
w

+
+

+
=

2
5

1
2

 ( ) ( )
5
25

2
12 izi !

+
!

=  

 ( )izi !+!= 21 . 

)2(Im111Im izw !+!=!"!=  

   0)2(Im =!" iz  

   )1()2()2( !!!!!!+=!" iziz  

5)2(51 =!"=+! iziw

52 =!" iz

55 =! z

)2(5 !!!!!!!!!!=z

)2()2()1( 2 izzizz +=!"#

!)2( 5=zz

( ) )2(522 iiz +=!"

( )22 2
5
55.

2
2 i
i
iz +=

!

+
=

)2( iz +±=! .

----------------------------------------------------------------------------------------------------------------
60

10

5 

5 

15 

15

10

!)"
"

(b)

4
!

fldaKhla u.ska O jgd OA f!Ldj jdudj!:j N%uKh lsÍfuka ,efnk A!,CIH u.ska 

ksrEmKh lrekq ,nk ixlS!K ixLHdj

( ) !
"

#
$
%

& ++=
4

sin
4

cos21
'' iiz

( ) ( )ii ++= 12
2
1

( ).31
2
1 i+=

AOOBAOOA !="!= 2 . 

B ,CIH u.ska ksrEmKh jk 2z  ixlS!K ixLHdj 

12 2zz =

( )i312 +=  u.ska fokq ,efí'

----------------------------------------------------------------------------------------------------------------
 
C ,CIH u.ska ksrEmKh jk  ixlS!K ixLHdj 

( ) 22 zi ++=

( )ii 3122 +++= "

" " " " " ( ) ( ) .23122 i+++= "

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

10

5

10 

10

5

25

15

C

B

4
! i+2

O

A

A!

B ,laIH u.ska ksrEmKh jk z2  ixlSr®K ixLHdj B ,laIH u.ska ksrEmKh jk z2  ixlSr®K ixLHdj 

C ,laIH u.ska ksrEmKh jk ixlSr®K ixLHdj 

u.ska fokq ,efí'

 10

 5

 5

 5

 15

!*"
"

(c) 
i
z

i
w

+
+

+
=

2
5

1
2

( ) ( )
5
25

2
12 izi !

+
!

=

( )izi !+!= 21 .

)2(Im111Im izw !+!=!"!=

0)2(Im =!" iz

)1()2()2( !!!!!!+=!" iziz

5)2(51 =!"=+! iziw  

52 =!" iz  

55 =! z  

)2(5 !!!!!!!!!!=z  

)2()2()1( 2 izzizz +=!"#

!)2( 5=zz

( ) )2(522 iiz +=!"

( )22 2
5
55.

2
2 i
i
iz +=

!

+
=

)2( iz +±=! .

----------------------------------------------------------------------------------------------------------------
60

10

5

5

15

15

10

15

 

 

 

 

 

 

 

 

 

 

 

 



- 41 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

18	
  
	
  

(c) 
i
z

i
w

+
+

+
=

2
5

1
2

( ) ( )
5
25

2
12 izi −

+
−

=

( )izi −+−= 21 .

)2(Im111Im izw −+−=−⇒−=

0)2(Im =−⇒ iz

)1()2()2( −−−−−−+=−⇒ iziz

5)2(51 =−⇒=+− iziw

52 =−⇒ iz

55 =⇒ z

)2(5 −−−−−−−−−−=z

)2()2()1( 2 izzizz +=−⇒×  

⇒)2(  5=zz  

              ( ) )2(522 iiz +=−∴  

( )22 2
5
55.

2
2 i
i
iz +=

−

+
=  

             )2( iz +±=∴ . 

----------------------------------------------------------------------------------------------------------------
60

10

5

5

15

15

1010

10 60

13 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

00-37

42%

38-75

42%

76-113

9%

114-150

7%

- 33 -

fuu m%Yakh f;dardf.k we;s wh≥ïlrejkaf.a 

m%;sY;h 74%ls' fuys myiq;dj 44% ls'  fuu m%Yakh

i|yd ,l=Kq 150 la fjka lr we;'

bka

,l=Kq  00  - 37 m%dka;rfha 42%la muK o"

,l=Kq  38  - 75 m%dka;rfha 42%la muK o"

,l=Kq  76  - 113 m%dka;rfha 9%la muK o"

,l=Kq 114 - 150 m%dka;rfha 7%la muK o"

hk f,i ,l=Kq ,ndf.k we;'

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuys wkqfldgia 5la we;'

jeäu myiq;dj we;af;a     

(a) (i) wkqfldgig jk w;r

th 84%ls' wvqu myiq;dj

22%la jk w;r th (b)(i) 
wkqfldgig fõ' 

13 jk m%Yakfhys fldgi yd wkqfldgi

m
y

i
q;

dj
  

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

(a) (b) (c)

(i) (ii) (i) (ii)
0

10
20
30
40
50
60
70
80
90

100
84%

46%

22% 21% 24%

[7 jk msgqfõ 4 jk m%ia;drhg wkqj]

 

 

 

 

 

 

 

 

 

 

 

 



- 43 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

14 jk m%Yakh

!,"
"

(a) 1±!x  i|yd ( ) ( )
1
3

2

2

!

!
=
x
xxf

( ) ( )
( )22

22

1
2.)3()3.(2.1

!

!!!!
="

x
xxxxxf

[ ]
( )22

2

1
)3(1)3(2

!

!!!!
=

x
xxxx

( )( )
( )

.
1

1332
22 !

!!
=

x
xx

 

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

;sria iam!fYdakauqL : ( ) .1lim =
±!"

xf
x

  takhska .1=y  

( ) !"=
!#
xf

x 1
lim " yd"" " ( ) .lim

1
!=

+"
xf

x
"

( ) !=
""#
xf

x 1
lim " " yd" " ( ) .lim

1
!"=

+!#
xf

x
"

issria iam!fYdakauqL: 1±=x  

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

15 

5

5 
20

5 10

i|yd 

takhska 

yd

yd

;sria iamr®fYdakauqL (

isria iamr®fYdakauqL ( 

 5

20

10

!,"
"

(a) 1±!x i|yd ( ) ( )
1
3

2

2

!

!
=
x
xxf

( ) ( )
( )22

22

1
2.)3()3.(2.1

!

!!!!
="

x
xxxxxf

[ ]
( )22

2

1
)3(1)3(2

!

!!!!
=

x
xxxx

( )( )
( )

.
1

1332
22 !

!!
=

x
xx

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

;sria iam!fYdakauqL : ( ) .1lim =
±!"

xf
x

takhska .1=y

( ) !"=
!#
xf

x 1
lim " yd"" " ( ) .lim

1
!=

+"
xf

x
"

( ) !=
""#
xf

x 1
lim " " yd" " ( ) .lim

1
!"=

+!#
xf

x
"

issria iam!fYdakauqL: 1±=x

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

15

5

5
20

5 10

15

 5

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 44 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

#-"
"

)(xfy =   yd 1=y  iu.dój úi|uq'  

i.e ( ) 1
1
3

2

2

=
!

!

x
x

196 22 !=+!" xxx  

106 =! x  

.
3
5

=! x  

 takhska wjYH ,CIHh .1,
3
5

!
"

#
$
%

&=  

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

30)( =!=" xxf  fyda .
3
1

=x  

1!<<"! x  
3
11 <<! x  1

3
1

<< x  31 << x  !<< x3

)(xf !  
 ys ,l=K 

         (+)         (+)       (-)        (-)       (+) 

 yereï ,CIHh folla we;' 
!"
#

$
%
&

' ! 8,
3
1

 ia:dkSh Wmßu  8
8
64

1
9
1

3
3
1

3
1

2

!=
!

=
!

"
#

$
%
&

' !
="
#

$
%
&

'f "

( )!0,3  ia:dkSh wju  

"

3
1
"

1! " 1
"

3
"

15 
5 

5 

5 

5

5 

5 

5 5 5 5 

 iu.dój úi|uq' yd 

fyda 

ys ,l=K 

takhska wjYH ,laIHh 

ia:dkSh Wm˙uh 

ia:dkSh wjuh 

yereï ,laIHh folla we;'

 5

 5

 5
15

 5

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 45 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

 5

50

20

35

#!"
"

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

 (b) 22 2)5()5(2 rrhrS !!! "#+=  

)1(4910 2 !!!!!!!!!!+= rrh ""  

hr != 2)5(245 ""  

22 5
49

25
245

rr
h ==!

(1) 2
2 49

5
4910 r
r

rS !! +"=#

0;249 2 >!
"

#
$
%

& += rr
r

' . 

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

50 

5 

5 

10 

20 

3 "1
"

5 

5 

5 

8!
"

1!
" 3

1
"

##"
"

!
"

#
$
%

& '= 2

2249
r

r
dr
dS

(  

0 ( .1220 2 >=!=!= rr
r

r
dr
dS

neúka &

10 << r  i|yd 0<
dr
dS

yd 1>r  i|yd 0>
dr
dS  

! 1=r  úg S "Wmßu fõ'  

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

!"# (i) $
!"

! ! !! ! !!
!

!"

! ! ! ! ! !

! !"#!! !!!
!

! !! , fuys !! wNsu; ksh;hls' 

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

(ii)          ! !!!!!!!

!"
! !

!
! ! !! ! !! !!!!!! ! ! !!

! !!!
!!!!!!!

Hence    $
!!!

!!!!!!!
!" ! ! ! ! !! ! !! ! !!", fuys !! wNsu; ksh;hls'

!!!
!!!!!!!

!" ! !!!
!!!!!!!

!" ! ! !"
!!!!!!!

"

! ! ! ! !! ! !! ! ! !"#!! !!!
!

! !!, fuys !! wNsu; ksh;hls'

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

10

10

20

10

10

10

5 40

5 

35 5 

5 5 

5 

10 

5

 5

 5

 10

 10

 5

 5

 5

 5

 5

neúka

i|yd i|yd 

Wm˙u fõ' 

yd 

úg  

 5

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 47 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

15 jk m%Yakh

20

40
##"

"

!
"

#
$
%

& '= 2

2249
r

r
dr
dS

(

0(.1220 2 >=!=!= rr
r

r
dr
dS

neúka &

10 << r i|yd 0<
dr
dS

yd 1>r i|yd 0>
dr
dS

! 1=r úg S "Wmßu fõ' 

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

!"# (i)  $
!"

! ! !! ! !!
!

!"

! ! ! ! ! !
 

! !"#!! !!!
!

! !! ,      fuys  !! wNsu; ksh;hls'  

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

(ii)          ! !!!!!!!

!"
! !

!
! ! !! ! !! !!!!!! ! ! !!

! !!!
!!!!!!!

Hence    $
!!!

!!!!!!!
!" ! ! ! ! !! ! !! ! !!", fuys !! wNsu; ksh;hls'

!!!
!!!!!!!

!" ! !!!
!!!!!!!

!" ! ! !"
!!!!!!!

"

! ! ! ! !! ! !! ! ! !"#!! !!!
!

! !!, fuys !! wNsu; ksh;hls'

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

10       

10       

20

10

10

10

5 40

5

355

55

5

10

5

##"
"

!
"

#
$
%

& '= 2

2249
r

r
dr
dS

(

0(.1220 2 >=!=!= rr
r

r
dr
dS

neúka &

10 << r i|yd 0<
dr
dS

yd 1>r i|yd 0>
dr
dS

! 1=r úg S "Wmßu fõ' 

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

!"# (i) $
!"

! ! !! ! !!
!

!"

! ! ! ! ! !

! !"#!! !!!
!

! !! , fuys !! wNsu; ksh;hls' 

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

(ii)          ! !!!!!!!

!"
! !

!
! ! !! ! !! !!!!!! !! !!

! !!!
!!!!!!!

Hence    $
!!!

!!!!!!!
!" ! ! ! ! !! ! !! ! !!", fuys !! wNsu; ksh;hls' 

!!!
!!!!!!!

!" ! !!!
!!!!!!!

!" ! ! !"
!!!!!!!

"

         ! ! !! !! ! !! ! ! !"#!! !!!
!

! !!, fuys !! wNsu; ksh;hls'

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

10

10

20

10       

10

10       

5 40

5

355

55

5

10

5       

fuys wNsu; C1ksh;hls' 

fuys C2  wNsu; ksh;hls'

fuys C3  wNsu; ksh;hls'

taksid"

10

10

10

 5  5

10

10

 

 

 

 

 

 

 

 

 

 

 

 

 



- 48 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

40

30

20

#$"
"

      (b)  !!!!
!!! !!!!

! !
!!!

! !"!!
!!!!

"

"""""""""""""""""""""""""!! ! ! ! ! !! ! ! ! !" ! ! ! ! ! "

!!0""""!! ! ! ! !"

!!0"""!!! ! ! ! !"

!!0"!! ! ! ! !"

"

!! ! !
! ! ! !! ! ! !

!!
! !

!
! ! ! !

!
! !

!! ! !
!! ! !"

!!!!
!!! !!!!

!" ! !!
!

!
!!!

!" ! !
!

!!
!!!!

!" ! !
!

!
!!!!

!""

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!
!
!" ! ! ! ! !

!
!" !! ! ! ! !

!
!"#!! ! ! !!!"

fuys !! wNsu; ksh;hls'

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

(c) (i) ! ! !!! 

!! !" ! !" ! !!" !!! !
!"

!!!!

!!!
!" 

!
!!!!

! ! ! !" ! !
!!!!

! ! ! !
!
! !""

!!! !!!!

!!!
!" ! ! !

!!!
!!!""

!!!!!!
!!!!

! ! ! !" ! !
!

! ! ! ! !
!!! ! !!"

, fuys !! wNsu; ksh;hls' 

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

(ii)  !" !
!
!" ! !"! !

! !

!
! !

!
!" ! !!!

! . 

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

! ! ! ! !!" ! ! !!!!"

! ! !!!"

! ! !!!"

"

10       

10 
for 
all 

thre
ee

5

15

40

30

10

10

10

15       
5       

20

#$"
"

      (b) !!!!
!!! !!!!

! !
!!!

! !"!!
!!!!

"

"""""""""""""""""""""""""!! ! ! ! ! !! ! ! ! !" ! ! ! ! ! "

!!0""""!! ! ! ! !"

!!0"""!!! ! ! ! !"

!!0"!! ! ! ! !"

"

!! ! !
! ! ! !! ! ! !

!!
! !

!
! ! ! !

!
! !

!! ! !
!! ! !"

!!!!
!!! !!!!

!" ! !!
!

!
!!!

!" ! !
!

!!
!!!!

!" ! !
!

!
!!!!

!""

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!
!
!" ! ! ! ! !

!
!" !! ! ! ! !

!
!"#!! ! ! !!!"

fuys !! wNsu; ksh;hls'

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

(c) (i) ! ! !!!

!! !" ! !" ! !!" !!! !
!"

!!!!

!!!
!"

!
!!!!

! ! ! !" ! !
!!!!

! ! ! !
!
! !""

!!! !!!!

!!!
!" ! ! !

!!!
!!!""

!!!!!!
!!!!

! ! ! !" ! !
!

! ! ! ! !
!!! ! !!"

, fuys !! wNsu; ksh;hls'

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

(ii) !"!
!
!" ! !"! !

! !

!
! !

!
!" ! !!!

! .

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

! ! ! ! !!" ! ! !!!!"

! ! !!!"

! ! !!!"

"

10

10 
for 
all 

thre
ee

5

15

40

30

10

10

10

15
5

20

fuys C4  wNsu; ksh;hls'

fuys C5  wNsu; ksh;hls' 

10

10

10

10

10

15

15

5 

5 

 

 

 

 

 

 

 

 

 

 

 

 



- 50 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

16 jk m%Yakh

 10

 10

 10

 10

 10
50

#&"
"

 (a) 

BD: ys iólrKh ! ! ! ! !!
!
! ! ! !!!!!!! !"! ! !"!

!!!
!
! !!!

!!
! !!hehs .ksuq'

! ! ! ! ! !! yd ! ! ! ! !.

!! hkak D ,CIHhg wkqrEm fõ hehs .ksuq' 

! ! ! ! !!
!
! ! ! !

!
!!"

! ! ! ! !!
!
! ! ! !

!
! !

! ! ! !! ! ! ! ! ! !!.

! ! ! !! !

túg !" u; fõ'

! ! !!! ! !

! ! !.

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

10

10

10

10

10

D

C

E

B (3, 1)

A 

! ! !" ! !"

!! ! ! ! !"

50

A

#&"
"

(a)

BD: ys iólrKh ! ! ! ! !!
!
! ! ! !!!!!!! !"! ! !"! 

!!!
!
! !!!

!!
! !!hehs .ksuq' 

 ! ! ! ! ! !! yd ! ! !! !. 

!! hkak D ,CIHhg wkqrEm fõ hehs .ksuq'  

! ! ! ! !!
!
! ! ! !

!
!!"

! ! ! ! !!
!
! ! ! !

!
! !

           ! ! ! !! ! !         ! ! ! !!. 

         ! ! ! !!!

 túg !" u; fõ' 

      ! ! !!! ! ! 

      ! ! !. 

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

10

10

10

10

10

D

C

E

B (3, 1)

A 

! ! !" ! !"

!! ! ! ! !"

50

BD ys iólrKh 

hehs .ksuq' 

u; msysgd we;s neúka

hkak ,laIHhg wkqrEm fõ hehs .ksuq'

u; fõ' fuh

; 

 

 

 

 

 

 

 

 

 

 

 

 



- 51 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

10

#'"
"

! ! !! ! !
!! ! ! ! ! !! !!! ! !"!! !! ! ! $

"

! !
!"
! !

!
! ! 

BC ys iólrKh( 

     !! ! ! !
!
!
!!!!

! ! ! "

!!!! ! !! ! !! ! ! 

         !! ! !!! ! !". 

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

(b) 

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

""!! , !! wNHka;rj iam!Y lrhss  !          ! ! !! ! !!! ! !!!"

""!! ,!!! ndysrj iam!Y lrhss  ! !! !! ! !! ! ! ! ! !!!"

! ! !!! ! !!! ! !! ! ! ! ! !!!"

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! ! ! ! ! !!! ! !! ! !!! ! !!! ! !!! ! !!!"
"""""""""""""""""""""""""""""""""""""""""""""!!! ! !!! ! ! ! !!! ! ! ! ! !!! ! !!! ! !!! ! !!!"

"""" " " " " "!!! ! ! ! ! !!! ! !!!"

"""""""""""""""""""""""""""""""""""""""""""" "!! !!! ! !!! ! !!! ! !!! ! !""

"""""""""""""""""""""""""""""""! !!!! ! !!!! ! !!! ! !" ! !"

takhska !!! !! , hkak !!! ! !!! ! !! ! !" ! !  jl%h u; msysghs

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

!!! !! O

!!"

!!"
!!! "

!!"

!!! !! "

10 

10 
20

55

10 

5 

15 

15 

5 

5

10 

25

10

5 

ys iólrKh 

 wNHka;rj iamr®Y lrhs ⇒

ndysrj iamr®Y lrhs ⇒

takhska hkak jl%h u; msysghs'

10 20

25

55

10

15

10

15

10

 5

 5

 5

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 53 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

17 jk m%Yakh

10 10

10

20

#("
"

.
tantan1

)tan()tan()tan(
!"
!"

!"
#

+
=+

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

Let :!"# ==  

!!
!!

!
tantan1
tantan2tan

"

+
=

.
tan1
tan2

2!

!

"
=

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

)2tan(3tan !!! +=  

!!
!!
2tantan1
2tantan

"

+
=

!!
!!!

22

2

tan2tan1
tan2)tan1(tan

""

+"
=

!
!!

2

3

tan31
tantan3

"

"
=

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

10

20

10

10

5

5

5

5

5

5

 5

 5

 5

 5

 5

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 54 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

 5

10

#)"
"

!
"

#
$
%

&'

!
"

#
$
%

&'!
"

#
$
%

&

=!
"

#
$
%

&(=

12
5tan31

12
5tan

12
5tan3

4
5tan

12
5

2

3

)

))
))

*

   .1
4

5tan     .01
12
5tan3

12
5tan

12
5tan3 23

!!
"

#
$$
%

&
=!
"

#
$
%

&=+!
"

#
$
%

&'!
"

#
$
%

&+!
"

#
$
%

&'(
))))

neúka" 

!
"

#
$
%

&'
12
5tan (

s .0133 23 =+!! xxx

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

0)14)(1( 2 =+!+ xxx  

!
"

#
$
%

&'()!
"

#
$
%

&
12
5tan1

12
5tan **

hkak 0142 =+! xx ys úi÷ula fõ' 

tkï 32
2
324

2
4164

±=
±

=
!±

=x  

12
5! !

4
!
! !

"

#
$
%

&
12
5tan ' ! 1. 

 32 ! !1, neúka !
"

#
$
%

&
12
5tan '

32+= . 

---------------------------------------------------------------------------------------------------------------------
 
(b)  !<< A0 .

!
"

#
$
%

&=

!
"

#
$
%

&

!
"

#
$
%

&

=
+

'

2
tan

2
cos2

2
sin2

cos1
cos1 2

2

2

A
A

A

A
A

---------------------------------------------------------------------------------------------------------------------
fldaihsk kS;sh 

.cos2222 Abccba !+=  

bc
cbaA

2
cos

222 !!
!=

±ka 

bc
cba

bc
cba

A

2
1

2
1

2
tan 222

222

2

!!
!

!!
+

="
#

$
%
&

'

15 

25 

15 

5       

5       

5    

5    

5       

5       

5       

5       

5       

5       

5       

10       

5       

neúka"  

hkak   

tkï   

neúka   

±ka"    

 ys úi∫ula fõ' 

 ys úi∫uls'

fldaihsk kS;sh    

   
 5

 5
15

25

15

10

 5

 5

 5

 5

 5

 5

 5

 5

 5

(b)

 

 

 

 

 

 

 

 

 

 

 

 



- 55 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

#*"
"

222

222

2
2

cbabc
cbabc

++!

!!+
=

))((
))((
cbaacb
cbacba

++!+

!++!
=

).)((
2

tan))(( 2 bcacbaAacbcba !+!+="
#

$
%
&

'!+++(  

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

(c)   Let !
"

#
$
%

&= '

5
3sin 1( yd !

"

#
$
%

&= '

13
5sin 1(  hehs .ksuq' 

!"!"!" sincoscossin)sin( +=+  

.
65
56

13
5.

5
4

13
12.

5
3

13
5.

25
91

169
251.

5
3

=

+=

!+!=

,
2
3

5
3
<  neúka 

3
0 !

" << fõ' 

tf,iu ,
2
1

13
5
<  neúka 

6
0 !

" <<  fõ' 

!
2

0 !
"# <+< yd takhska  !

"

#
$
%

&=+ '

65
56sin 1() fõ'

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

.0cos

0cos

2
0

2
0

>

>

<<

<<

!

"

#
!

#
"

"

25

25

5    

5

5       

5       

5    

10       

5   

hehs .ksuq 

30

25

 5

 5

10

 5

 5

 5

 5

fõ'

fõ'

fõ'

neúka

tf,iu 

yd takhska 

neúka

 

 

 

 

 

 

 

 

 

 

 

 



- 60 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

2'2'3'  II  m%Yak m;%fhys m%Yak i|yd wfmaÈs; ms<s;=r" ,l=Kq °fï mámdáh" ms<s;=re

        iemhSu ms<sn| ks¯ÈK" ks.uk yd fhdackd   

(10) ixhqla; .Ks;h II - A  fldgi

1 jk m%Yakh

25

!"
"

ixhqla; wxY=j p,kh ùug mgka .kakd m%fõ.h vhehs .ksuq'

moaO;shg )( vMI != fhdouq' 
ummv !"= 230

!
3
2uv = .

Yla;sh ixia:sl kshuh u.ska, 2)3(
2
1)3( vmhmg = fõ" fuys h hkq wjYH Wi fõ' 

9
2

18
4

)2(9
4

2

22 l
g
gl

g
u

g
vh ====! . 5       

10 

5       

5       

h "

v "
m "m2 "

u "

25

m 3m       

m 3m       

u5
"

u
"

u
"

v
"

O " O "

l "

 5

 5

 5
10

ixhqla; wxY=j p,kh ùug mgka .kakd m%fõ.h 

Yla;s ixia:ß;s kshuh u.ska"  fõ' fuys  hkq wjYH Wi fõ'

hehs .ksuq

moaO;shg  fhdouq'

1 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 95% la muKs' wxY= 

foll p,s;h i|yd wdfõ.h iudkhs .uH;d m˙jr®;kh iy Yla;s ixia:ß;s kshuh ksjer†j 

fh°u fuhska wfmalaId lr we;s w;r tys myiq;dj 56% la muKs' fuh .uH;d ixia:ß;s uQ,Or®uh

fh°fuka o" úi¢h yels fõ' Yla;s ixia:ß;s kshuh fh°fï° ialkaOh 3m fjkqjg m fh°u ksid

iïmQr®K ,l=Kq ,nd .ekSug fkdyels ù ;snqKs' ;jo ksh; ;ajrKfhka p,s;h i|yd jQ p,s; 

iólrKh fhdod f.k .egÆj úi|Sug W;aidy lr ;snqKs' 

.uH;d ixia:ß;s kshuh yd Yla;s ixia:ß;s kshuh Ndú;fhka ir, .egÆ úi|Sug isiqkaj yqre 

lr ùfuka fuu ≥r®j,;d uÛyrjd .; yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 



- 61 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

2 jk m%Yakh 

 5

 5

10

25

!"
"

ixhqla; wxY=j p,kh ùug mgka .kakd m%fõ.h vhehs .ksuq'

moaO;shg )( vMI != fhdouq'

ummv !"= 230

!
3
2uv = .

Yla;sh ixia:sl kshuh u.ska, 2)3(
2
1)3( vmhmg = fõ" fuys h hkq wjYH Wi fõ'

9
2

18
4

)2(9
4

2

22 l
g
gl

g
u

g
vh ====! . 5       

10

5       

5       

h "

v "
m "m2 "

u "

25

m 3m       

m 3m       

u5
"

u
"

u
"

v
"

O " O "

l "

#"
"

moaO;sh i`oyd )( vMI != fhdouq" 
)35()3(0 mumumumv !!!=  

! mumv 33 =  
! uv = . -----------(1) 

ksõgkaf.a m%;Hd.;s kshuh u.ska
)5( uueuv +=+  

(1)! euu 62 =  

3
1

=! e . 

P ys p,s;h i`oyd 2
2
1 attus += fhdouq'

A isg B olajd: 2
12

1 tga = , fuys 1t hkq A g my<ska jQ m<uq mäh fj; ,`.d ùug .kq ,enQ ld,h

fõ'

g
at 2

1 =! .

1t ld,hl§ p,kh jQ ;sria ÿr 1s hehs .ksuq'

A isg B olajd: aa
g
aagtus 2

2
32

2
3

11 >=!=!= . 

5

5       

10

25

5       
5       

5       

"

C
"

B
"

A
"

u
"

1s "

5       

moaO;sh i|yd 

ksõgkaf.a m%;Hd.;s kshuh u.ska

 fhdouq'

 5

2 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 96% la muKs' m%;Hdia:

jia;= folla w;r .egqula úia;r ls¯u i|yd wjYH iólrK ksjer†j fh°u fuhska wfmalaId lrk 

w;r tys myiq;dj 65% la muKs'

m%;Hia: .egqula i|yd wdfõ.h iudkhs .uH;d m˙jr®;kh fyda .uH;d ixia:ß;s kshuh 

yd ksõgkaf.a m¯laIKd;aul kshuh ksjer†j fh°fï° ksjer† †Ydj ms<sn| wjfndaOh u† lu 

ksid .egÆjg idr®:lj ms<s;=re ,sùug fkdyels ù ;snqKs' ta i|yd isiqkaj ir, wNHdij, ksr; 

lrùfuka fuu ≥r®j,;dj uÛyrjd .; yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 



- 62 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

3 jk m%Yakh 

25

#"
"

moaO;sh i`oyd )( vMI != fhdouq"

)35()3(0 mumumumv !!!=
! mumv 33 =
! uv = . -----------(1)

ksõgkaf.a m%;Hd.;s kshuh u.ska
)5( uueuv +=+

(1)! euu 62 =

3
1

=! e .

P ys p,s;h i`oyd 2
2
1 attus += fhdouq' 

A isg B olajd: 2
12

1 tga = , fuys 1t hkq A g my<ska jQ m<uq mäh fj; ,`.d ùug .kq ,enQ ld,h

fõ' 

g
at 2

1 =! . 

1t ld,hl§ p,kh jQ ;sria ÿr 1s hehs .ksuq' 

A isg B olajd: aa
g
aagtus 2

2
32

2
3

11 >=!=!= . 

5

5       

10

25

5       
5       

5       

"

C
"

B
"

A
"

u
"

1s "

5       

P ys p,s;h i|yd 

A isg B olajd( fuys t1 hkq A g my<ska jQ m<uq mäh fj; <Ûd ùug .kq ,enQ  

t1 ld,hl° p,kh jQ ;sria ≥r s1 hehs .ksuq'

A isg B olajd 

 fhdouq'

ld,h  fõ' 

 5

 5

 5

 5

$"
"

tneúka P wxY=j A g my<ska jQ m<uq mäfha fkdj§' 

A isg C olajd .kq ,enQ ld,h
g
at )2(2

2 = fõ' 

a
g
agauts 32

2
3

2 =!== . 

m%l!Yk n,hPN hehs .ksuq'

!= amF fhdouq'

MaRP =! -------------- (1)

H W hkq tka"fï cjh hehs .ksuq'

túg vPH !=

vMaR )( += (by (1))

255       

5       

P
"

R
"

Mg
"

v
"

a
"

5       

5       

5       

1P "

R "

Mg "

1v "

tneúka P wxY=j A g my<ska jQ m<uq mäfha fkdj°' 

A isg C olajd .kq ,enQ ld,h t2  fõ'

 5

3 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 85% la muKs' .=re;ajh

hgf;a wxY=jl p,s;h ms<sn| uQ,Or®u fuhska wfmalaId lrk w;r tys myiq;dj 32% la muKs'

.egÆj ksjer†j wjfndaO lr fkd.ekSu ksid iïmQr®K ,l=Kq ,nd .ekSug fkdyels ù ;snqKs' ir, 

.egÆ úi|Sug fhduq ls¯fuka fuu ≥r®j,;djh uÛ yrjd .; yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 



- 63 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

4 jk m%Yakh

25

$"
"

tneúka P wxY=j A g my<ska jQ m<uq mäfha fkdj§'

A isg C olajd .kq ,enQ ld,h
g
at )2(2

2 = fõ'

a
g
agauts 32

2
3

2 =!== .

m%l!Yk n,hPN hehs .ksuq' 

!= amF fhdouq' 

MaRP =! -------------- (1) 

H W hkq tka"fï cjh hehs .ksuq' 

túg vPH !=

vMaR )( +=    (by (1)) 

255       

5       

P
"

R
"

Mg
"

v
"

a
"

5       

5       

5       

1P "

R "

Mg "

1v "

m%lr®Yk n,h P N hehs .ksuq'

H  W hkq tka‚fï cjh hehs .ksuq'

 fhdouq'

túg 

 5

 5

 5

%"
"

amF =  : 

0sin1 =!! "MgRP ---------- (2) 

;jo 11 vPH !=  

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka ) 

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

 5

 5

;jo 

^1& ka 

^2& ka 

α

α

 

 

 

 

 

 

 

 

 

 

 

 



- 64 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

4 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 93% la muKs' P  = FV 

hk iïu; iólrKj, fh°u ms<sn| ±kqu m¯laId ls¯u fuhska wfmalaId lrk w;r tys 

myiq;dj 75% la muKs'

tall w;r iïnkaOh ksjer†j fhdod fkd.ekSu ksid ° we;s ms<s;=rg ,Ûd ùug fkdyels 

ù we;' fujeks ir, .egÆ úi|Sfï° tall m˙jr®;kh iy n, ,l=Kq ls¯ï ms<sn| úfYaI wjOdkh 

fhduq lrñka .egÆ úi|Sug fhduq l< hq;=h' 

5 jk m%Yakh

25

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b  

(ii)       !!! "="+=# 4)1(43ca  

!!! +="+=# 3)1(34cb  

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

 aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

%"
"

amF = :

0sin1 =!! "MgRP ---------- (2)

;jo 11 vPH !=

)sin(
)(

1
1 !MgR

vMaR
P
Hv

+

+
==" .    ((2) ka )

(i)       

543|| 22 =+=a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""&'()"*(+,"

534|| 22 =+=b

(ii)       !!! "="+=# 4)1(43ca

!!! +="+=# 3)1(34cb

aydc w;r fldaKh ! hehs .ksuq' túg !cos|||| caca =" yd .cos|||| !cbcb ="  

|||| ba = , neúka cbca !=! -"

!! +="# 34 "

2
1

=! " -"

25

5       

5       

5       

5       

5       

5       

5       

25

! "

folu i|yd 

yd w;r fldaKh hehs .ksuq' túg  

neúka   

yd   

 5

 5

 5

 5

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 65 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

5 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 91% la muKs' ffoYsl

foll w†Y .=Ks;h ms<sn| oekqu m¯laId ls¯u fuhska wfmalaId lrk w;r tys myiq;dj 52% la

muKs' i yd j tall ffoYsl weiqfrka ffoYsl foll w†Y .=Ks;h m%ldY ls¯u ksjer†j fhdod

fkd.ekSfuka fndfyda wfmalaIlhka wjidk ms<s;=r lrd <Ûd ù fkd;sìKs' 

w†Y .=◊;h ms<sn`o úúO .egÆ úi`°ug fhduq ls¯fuka fuu ≥r®j,;dj u. yrjd .; 

yelsh' 
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6 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 79% la muKs' wxY=jla 

u; ls%hd lrk tal;, n, ;=kl iu;=,s;;dj hgf;a ±kqu m¯laId ls¯u fuu m%Yakfhka wfmalaId 

lr we;s w;r myiq;dj 23% la muKs' n, ,l=Kq ls¯u ms<sn| ≥r®j,;djhla mej;Su yd n,

;%sfldaKh Ndú; ls¯ug W;aidy lr we;s wfmaÈlhka n, ;%sfldaKh tla jru y∫kd fkd.ekSu 

fya;=fjka iïmQr®K ,l=Kq ,nd .ekSug fkdyels úh' fndfyda wfmalaIlhska ir, l%u wkq.ukh 

fkdlr n, úfNaok l%uh Ndú; ls¯u ksid .egÆj ixlSr®K ;;a;ajhg m;alr f.k we;' ksjer† 

f,i n, igyka we| .ekSu iy tajdg wkqrEm ir, l%u ^n, ;%sfldaK l%uh" ,dñf.a m%fïhh& u.ska 

.egÆ úi|Sug yqrelrùfuka fuu ≥r®j,;d uÛyrjd .; yelsh' 

7 jk m%Yakh

 5

 5

 5

 5 25

/"
"

úl,am l%uh 2

OB g ,ïn ÈYdjlg úfNaokh lruq'

!! 2sincos wT =

!
!

cos
2sinwT =

!sin2w=

a
lw2

= !
"

#
$
%

& =
a
l

'sin! .

A yd B isoaëka i`oyd,  ).()()()( BAPBPAPBAP !"+=#  

!! )(
2
3)( BAPpBAP !"=# . ------------- (1)

.
3
2)())( pBAPBAP =!"# nj § we;'------------- (2)

3
2)(2

2
3)2( and )1( pBAPp

=!"#

12
5)( pBAP =!" .

A yd B iajdhla; kï" )()()( BPAPBAP =! . 

5       

5       

10

5       

5       

5       

5       

5       

R
"

O
"

!
"

!
"

!2 "

w
"

T "

A
"

B
"

25

yd 

0"
"

! ! ! ! ! 212
5 ppp

!="
!

! ! ! ! !
.
6
5

=! p
!

)0( >p!
!

m<uq fnda,h iqÿ ùfï iïNdú;djh
6
6
+

=
n

.  

m<uq fnda,h iqÿ yd fojk fnda,h l¿ ùfï iïNdú;djh
)5()6(

6
+

!
+

=
n
n

n
.

!
15
4

)5()6(
6

=
+

!
+ n

n
n

! 060232 2 =+! nn

! 0)152)(4( =!! nn

! 4=n . n!( Ok mQ!K ixLHdjls')

x, y yd z hkq uOHkh 7 jQ 11g wvq m%Nskak mQ!K ixLHd hehs .ksuq'

túg .7
3

=
++ zyx

21=++! zyx ----------------(1)

x, y yd z m%Nskak yd tlu ud;h 3 neúka wu;rj .;a mQ!K ixLHd foflka wvq ;rñka

tllaj;a 3 úh hq;=h' wfkl t hehs .ksuq'

mQ!K ixLHd mfyys uOHkh 5 neúka 5
5

3
=

++++ tzyx
fõ'

! 25321 =++ t

5       

25

10

25

5       

5       

5       

5. 

5. 

5. 

A yd B  isoaëka i|yd"

A yd B  iajdh;a; kï"

nj ° we;'

 5

 

 

 

 

 

 

 

 

 

 

 

 



- 68 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2016

 5
25

0"
"

! ! ! ! ! 212
5 ppp

!="
!

! ! ! ! !
.
6
5

=! p
!

)0( >p!
!

m<uq fnda,h iqÿ ùfï iïNdú;djh
6
6
+

=
n

.  

m<uq fnda,h iqÿ yd fojk fnda,h l¿ ùfï iïNdú;djh
)5()6(

6
+

!
+

=
n
n

n
.

!
15
4

)5()6(
6

=
+

!
+ n

n
n

! 060232 2 =+! nn

! 0)152)(4( =!! nn
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x, y yd z hkq uOHkh 7 jQ 11g wvq m%Nskak mQ!K ixLHd hehs .ksuq'

túg .7
3

=
++ zyx

21=++! zyx ----------------(1)

x, y yd z m%Nskak yd tlu ud;h 3 neúka wu;rj .;a mQ!K ixLHd foflka wvq ;rñka

tllaj;a 3 úh hq;=h' wfkl t hehs .ksuq'
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5. 

	7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 90% la muKs' ir,

isoaêj, iïNdú;dj ms<sn| uQ,sl fh°ï fuhska wfmalaId lrk w;r tys myiq;dj 61% la muKs'

isoaê foll iajdh;a;dj ms<sn| wjfndaOh fkdue;s lñka fuu .egÆjg iïmQr®K ,l=Kq ,nd

.ekSug fkdyels ù ;snqKs' 

iïNdú;dj ms<sn| uQ,sl m%fïhhka ksjer†j fhdod .ekSfuka ir, .egÆ úi£ug yqre lr 

ùfuka fuu ≥r®j,;dj uÛyrjd .; yelsh' 

8 jk m%Yakh
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8 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 86% la muKs' fuho

iïNdú;dj ms<sn| ir, .egÆjla jk w;r tys myiq;dj 34% la muKs iuyr wfmalaIlhskag

m<uq fnda,h iq≥ yd fojk fnda,h lΩ ùfï iïNdú;dj ,nd .ekSug fkdyels ù ;snqKq w;r th 

,nd.;a wfmalaIlhkag o iólrKh iqΩ lr úi∫ï ,nd .ekSug fkdyels ù ;snqKs' ir, .egÆ 

úi|Sug fhduq ls¯fuka fuu ≥r®j,;d uÛyrjd .; yelsh'
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9 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 80% la muKs' wiuQys;

o;a; i|yd uOHkHh iy ud;h hk ñkqï ms<sn| ±kqu fuhska wfmalaId lrk w;r tys myiq;dj 

36% la muKs' 

° we;s o;a; iïnkaO lr f.k ixLHd mfyys uOHkHh ,sùug fkdyels ùu ksid;a ixLHd 

y∫kd .ekSug ksjer† ;r®l f.dv ke.Sug fkdyels ùu ksid;a fuu .egÆjg ,l=Kq ,nd .ekSug 

wmyiq ù ;snq◊'

uOHkHh" uOHia:h iy ud;h hk flakaøsl m%jK;d ñKqï  iïnkaO .egÆ úi|Sug isiqkaj  

fhduq ls¯fuka fuu ≥r®j,;djh uÛyrjd .; yelsh' 
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10 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh wksjdr®h jqj;a ms<s;=re iemhSug W;aidy lr we;af;a 80% la muKs' ° we;s 

wiuQys; ixLHd; jHdma;shl fkdokakd ixLHd; ksudkh ls¯u fuhska wfmalaId lrk w;r tys 

myiq;dj 21% la muKs' ixLHd; jHdma;s yd iïnkaO ishÆ ks¯laIK i|yd m%ldYk ,shd ±laùug

wmyiq ùu 	ksid wfmaÈlhkag iïmQr®K ,l=Kq ,nd .ekSug fkdyels ù we;' §úp,;dj¶ ms<sn| 

wr®: ±laùu ksis f,i Ndú;d lr fkd;snq◊' ° we;s ixLHd; jHdma;shl 
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(10) ixhqla; .Ks;h II - B  fldgi
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17 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
fuu m%Yakh f;dardf.k we;s wh≥ïlrejkaf.a  

m%;sY;h 47% ls' fuys myiq;dj 37% ls' fuu

m%Yakhg ,l=Kq 150 la fjka lr we;'

bka 

,l=Kq   00 - 37 m%dka;rfha 50% la muK o"

,l=Kq   38 - 75 m%dka;rfha 30% la muK o"

,l=Kq   76 - 113 m%dka;rfha 12% la muK o"

,l=Kq 114 - 150 m%dka;rfha 8% la muK o"

hk f,i ,l=Kq ,ndf.k we;'

00-37
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8%

- 36 -

fuys wkqfldgia 8la we;'

jeäu myiq;dj we;af;a 
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Combined Mathematics - Paper II (Part A) 
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˚˚˚  fldgi 

3'0	 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq yd fhdackd (

3'1'	 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq (

fmd≥ Wmfoia (

Ú	 m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;=h' tkï tla tla    

fldgiska fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o l=uk m%Yak wksjdr®h fõ 

o fldmuK ,l=Kq ,efí o fldmuK ld,hla ,efí o hk lreKq ms<sn|j ie,ls,su;a 

úh hq;= w;r" m%Yak fyd¢ka lshjd ms<s;=re b†˙m;a ls¯ug n,dfmdfrd;a;= jk m%Yak 

ms<sn|j ksrjq,a wjfndaOhla we;s lr f.k ms<s;=re ,súh hq;=h'

Ú	 ˚ m;%fha;a ˚˚ m;%fha;a A fldgfiys ishÆu m%Yakj,g ms<s;=re iemhsh hq;=h'

Ú	 ˚ m;%fha;a ˚˚ m;%fha;a B fldgfiys m%Yak 7 ka f;dard .;a m%Yak 5 lg ms<s;=re iemhsh 
hq;=h'

Ú	 B fldgfiys iEu m%Odk m%Yakhlau wÆ;a msgqjlska wdrïN l< hq;=h'

Ú	 wh≥ïlref.a úNd. wxlh iEu msgqjlu w∞< ia:dkfha ,súh hq;=h'

Ú	 m%Yak wxl yd wkqfldgia wxl ksjer†j ,ssúh hq;=h'

Ú	 ishÆu m%Yak fyd¢ka lshjd f;dardf.k ms<s;=re ,súh hq;=h' m%Yak hgf;a ° we;s 

f;dr;=re;a" ,nd .; hq;= ms<s;=re fyda idOkh l< hq;= m%;sM, ljfr® o hkak;a 

meye†,sj wjfndaO lr .; hq;=h' 

Ú	 m%Yakj,g ms<s;=re iemhSfï° ° we;s ld,h ksis m˙† l<ukdlrKh lr .ekSug j. 

n,d .; hq;=h'

Ú	 meye†,s w;a wl=˙ka ms<s;=re iemhsh hq;=h' ms<s;=re ,sùfï° ks,a mdg fyda lΩ mdg mEka 
muKla Ndú; l< hq;=h' wfkl=;a mdg mEka Ndú; ls¯fuka je<lsh hq;=h'

úfYaI Wmfoia (

Ú	 rEm igyka we¢h hq;= wjia:dj,° tajd b;d meye†,sj we| kï l< hq;=h' fuys° 

fr®Ldj, †. yd fldaKj, úYd,;aj ixikaokd;aulj ksjer† rEmh yd wkqrEm 

jk fia ±laùu wjYH fõ' rEmigykaj, ksrjoH;dj iy iïnkaO;d ±lSug;a ta 

weiq˙ka myiqfjka ms<s;=re lrd t<öug;a ufydamld¯ fjhs' rEm igykaj, f;dr;=re 

we;=<;a ls¯fï° o" ksrjoH;dj flfrys jeä wjOdkhla fhduq ls¯u w;HjYH fõ'     

^ksoiqk ( n, ,l=Kq ls¯u& 

Ú	 .Kkh ls¯ïj,° tla tla mshjr meye†,sj i|yka l< hq;= w;r" wjYH ia:dkj,° 

mshjr w;r iïnkaOh ±lafjk iudk ,l=Kq fyda fjk;a wod< ixfla; fyda ,shd 

±laùug ie,ls,su;a úh hq;=h' tla mshjrl fyda msgqjl fyda we;s m%ldYk yd  

iólrK B<Û mshjrg fyda msgqjg msgm;a ls¯fï° tajdfha ksrjoH;dj ms<sn|j b;d 

ie,ls,su;a úh hq;=h' 

Ú	 wjYH ia:dkj,° ksjer†j tall Ndú; l< hq;=h' wjYH wjia:dj,° ksjer† tall 
m˙jr®;kh ms<sn|j o ie,ls,su;a úh hq;=h'
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Ú	 m%ia;dr we£fï° wCI ksjer†j kï lr m˙udK.; l< hq;= w;r" tall o i|yka l< 

hq;=h'

Ú	 uQ,sl iudkqmd; ms<sn| ixl,am kej; m˙YS,kh l< hq;=h'

Ú	 uQ,sl cHdñ;sh ms<sn| ±kqu iy wjfndaOh ,nd .; hq;=h' 

      ksoiqka(   ^1& iudka;rdi%hl ,CIK

^2& frdïnihl ,CIK

^3& iúê Ivi%hl $ nyq wi%hl ,CIK

^4&	;%sfldaK wdY%s; úúO m%fïh

^5&	iurEmS ;%sfldaK 

^6&	jD;a; wdY%s; m%fïh 

^7&	iuñ;s .=K 	

Ú	 idOlj,g ì¢h yels jr®.c m%ldYk tljru idOlj,g fjkalr .ekSfï yelshdj

m%.=K l< hq;=h'

Ú	 ixfla; ksrEmKfha ° úfYaIfhka ffoYsl ksrEmKfha°" ksjer† ixfla; Ndú; ls¯ug 

ie,ls,su;a úh hq;=h' 

Ú	 §tkhska ,nd .kak¶" §wfmdaykh lrkak¶" §i;Hdmkh lrkak¶" §jHq;amkak lrkak¶

jeks fh≥ï flfrys ie,ls,su;a úh hq;= w;r" ta wkqj ms<s;=r lrd t<öug j. n,d .; 

hq;=h' ztkhska fyda wka l%uhlska fydaZ hkqfjka i|yka wjia:dj,° nyq, jYfhkau 

fmr ,nd .;a m%;sM,h Ndú; lr Bg miq m%;sM,h ,nd .ekSu jvd;a myiq fõ'

Ú	 ° we;s f;dr;=re Ndú;fhka ks.ukhlg t<ôh hq;= wjia:dj,° úf,dau l%shdj,sh b†˙m;a 

ls¯u ,l=Kq wysñùug fyda wvqùug fya;= fõ' tneúka m%Yakh u.ska wfmalaIs; wdldrhg 

ms<s;=r b†rsm;a l< hq;=h' tfy;a §kï u muKla¶ fyda §u kï muKla¶ i;H nj idOkh 

l< hq;= wjia:dj,° úf,dau jYfhka o m%;sM,h ,efnk nj ikd: jk m˙† ms<s;=re 

b†˙m;a l< hq;= fõ' 

Ú	 iEu úfgl°u wjidk ms<s;=r ir,u wdldrfhka ±laùug wjOdkh fhduq l< hq;=h'

wjidk ms<s;=r" m%Yakfhys wid we;s wdldrh wkqj meye†,sj ±laúh hq;=h'

Ú	 wh≥ïlrejka ;u b,lalï" ixfla; iy woyia meye†,sj;a ksjer†j;a ,shd ±laùug 

wjOdkh fhduq l< hq;=h'

Ú	 ms<s;=r lrd t<öug wjYH iqΩ ls¯ï ^ixLHduh" ù„h fyda ;%sfldaKñ;sl& lgqjev f,i 

ie,l=j o ms<s;=r iu`.u mfilska b†˙m;a lrkak'

Ú	 ms<s;=r iïmQr®K ls¯ug fkdyels wjia:dj,° jqj o m%Yakhg ms<s;=r ,nd .ekSug w∞< 

b†˙ mshjr ,shd ±laùu fndfydaúg M,odhs úh yelsh' 

Ú	 m%Yakhl w. fldgiaj, mjd uq,a fldgiaj,ska iajdëk jQ myiq fldgia ;sìh yels 

neúka m%Yakhl uq,a fldgi wmyiq jqj o m%Yakh w;ayer fkdhd b;s˙ fldgia ms<sn|j o  

wjOdkh fhduq ls¯u jeo.;a fõ'	

Ú	 iuyr úfgl hï wkqfldgila idOkh fkdl< o tu m%;sM, wjYH kï fh°fuka b†˙ 

wkqfldgila i|yd ms<s;=r b†˙m;a l< yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 




