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

	 oaúmo m%idrKh yd 
n
Cr

 
 iqΩ ls¯u ms<sn| ±kqu m%udKj;a fkdùu o" p hkq ksYaY=kH 

	 ksh;hla nj ° ;snqK o th ie,ls,a,g f.k fkd;sîu o ksid ms<s;=re m%udKj;a ;rï 

	 i;=gqodhl ù ke;' p  ksYaY=kH nj i|yka fkdlr fn°u ksid o ,l=Kq fkd,eî f.dia 

	 ;snq◊' 

4 jk m%Yakh

 (05)

 (05)

 (05)

 (05)

 (05)

[25]

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

	 iSudj ms<sn| uQ,sl m%fïhj, ksjer† Ndú; yelshdj ySkùu ksid fndfyda ms<s;=re 

	 m%udKj;a ;rï i;=gqodhl uÜgul fkd;sìKs' tneúka m%Yakfha myiq;dj 26] ;rï wvq

	 uÜgulg my< nei we;' iSudj ms<sn| uQ,sl m%fïhj, Ndú; we;=<;a wNHdij,° tu tla 

	 tla m%fïhh fhdod .efkk wjia:dj ksrEmKh jk fia ilialr .ekSfï mshjr mámdáh

	 ,shd ±laúh hq;= jqj o fndfyda isiqkaf.a ms<s;=rej, ta nj olakg fkd,eîu wvqmdvqjla 

	 fukau uqΩ ,l=Kq fkd,eîug o fya;=jls' 
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5 jk m%Yakh

2ex + 3e−x
 = A(2ex − e−x

) + B(2ex + e−x
)

(2A + 2B − 2) ex + (−A + B − 3) e−x 
= 0 ⇒ A + B = 1 yd −A + B = 3 fõ' 

⇒ A = − 1  yd B = 2 fõ'

  	  (05)		      (05)								                 [10] 	

∫ 2ex + 3e−x
  dx  =  − ∫ 2ex − e−x  

  dx + 2 ∫ dx  = − ln (2ex + e−x) + 2x + C, fuys C hkq wNsu;

 2ex + e−x		                    2ex + e−x

ksh;hls'                           
(05) (05) (05)

[15]

			                 			    						    
	                       	

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

	  A  iy B  ksh; ksjer†j fidhd ;snQ kuq≥ ° we;s wkql,h iq≥iq m˙† ir, wkql,j,g 

		 fjka ls¯fï l%shdj,sh i;=gq∞hl uÜgul fkdùu ksid wjidk ms<s;=r lrd <Ûdùug

		 fkdyelsùfuka m%Yakfhys myiq;dj 48]lg iSudù we;' ir, wkql, wdY%s; wNHdij, 

		 ksr;ùfuka isiqka ,nk m˙ph fujeks m%Yakj,g idr®:lj ms<s;=re iemhSu i|yd b;d 

	 m%fhdackj;a fõ' 

6 jk m%Yakh

l  ys iólrKh   
y    

 =
   2 - 0  ⇒  2x + 4y − 8 = 0  ⇒  x + 2y − 4 = 0  fõ'  (05)	           

			    x - 4       0 - 4 

m  ys iólrKh   
y     

=
   3 - 0  ⇒  3x + 2y − 6 = 0   fõ'  (05)	          		             [10] 	

			      x - 2       0 - 2 

l  yd m  ys f–ok ,ÈHh Tiafia hk ´kEu ir, fr®Ldjl iólrKh 

x + 2y − 4 + λ (3x + 2y − 6) = 0  f,i ,súh yelsh' fuys λ hkq mrdñ;shls'   (05)	

fuu fr®Ldj uQ, ,laIHh Tiafia hk neúka"  λ = − 2  hehs ,efí' (05)	

 		  		                                                 
 3

	
tneúka" wjYH fr®Ldfõ iólrKh 2y − 3x  = 0  fõ' 	  (05)	  		             [15] 
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fjk;a l%uhla ( 

uQ, ,laIHh TiafiA hk ´kEu ir, fr®Ldjl iólrKh y − μx = 0   f,i ,súh yelsh' 

fuys μ hkq mrdñ;shls'   (05)

l yd m  ys f–ok ,ÈHh         fõ'   (05)

fr®Ldj fuu ,laIHh Tiafia hk neúka  μ =  3  hehs ,efí' 

						                    
2 

tneúka" wjYH fr®Ldfõ iólrKh 2y − 3x = 0  fõ'   (05)				               [15] 

1,  3      2 

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

	 l1 = 0 iy l2 = 0  ir, fr®Ld foflys f√ok ,laIHh yryd hk ´kEu ir, fr®Ldjl

	 iólrKh λ  mrdñ;shla jk  l1 +  λl2   = 0  u.ska fokq ,nk nj Ndú; ls¯u fjkqjg fndfyda 

	 wfmalaIlhka ir, fr®Ld foflys f√ok ,laIHh fidhd ms<s;=re imhd ;sìK' isoaOdka; 

	 flakaøÍh jQ jvd;a myiq flá l%uhla u.ska ms<s;=re imhd uqΩ ,l=Kq Wmhd .; yelsj ;snQ

	 fuu m%Yakhg imhd ;snQ fndfyda ms<s;=re °r®> jQ o jeä ld,hla wjYH jQ o ,l=Kq Wmhd

	 .ekSu ≥Ialr jQ o tajd nj olakg ,eìKs' fuu m%Yakfhys myiq;dj 59]la jk w;r óg

	 jvd jeä myiq;djla we;s m<uqjk m%Yakfha o myiq;dj 61]la mu◊'

7 jk m%Yakh

(1, 2) ,laIfha° C jl%hg w|sk ,o iamr®Ylfha wkql%uKh

=  dy          =  
 (−4 + 6x − 3x2)  

x = 1
  = −1  fõ'    

    dx  (1, 2)
                                (05)	         (05)

tneúka" (1, 2) ,laIHfha° C jl%hg w|sk ,o iamr®Ylfha iólrKh 
y  - 2   

=   −1  fõ'    

	  							                                  x  - 1

tkï" x +  y − 3 = 0   fõ'  (05)							                  [15] 	

(1, 2) ,laIHfha° y
2 =  4x  jl%hg w|sk ,o iamr®Ylfha wkql%uKh

=  dy          =  
  
2
           =  1  fõ'   (05) 

    dx  (1, 2)	
y   

y = 2       

(1, 2) ,laIHfha° C jl%hg w|sk ,o iamr®Ylfha wkql%uKh × (1, 2) ,laIHfha°  y
2 =  4x  

jl%hg  w|sk ,o iamr®Ylfha wkql%uKh = (−1) × 1  = −1  fõ' 

tneúka" (1, 2) ,laIHfha° C jl%hg w|sk ,o iamr®Ylh (1, 2) ,laIHfha° y
2 =  4x  jl%hg 

w|sk ,o iamr®Ylhg ,ïn fõ' (05) 							                  [10] 
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	 ° we;s ,laIHfha° jl% folg we|s iamr®Ylj, iólrK ksjer†j fidhd we;s kuq;a tajd 

tlsfklg ,ïn nj fmkaùu i|yd tu ir, fr®Ld foflys wkql%uKj, .=Ks;h −1 nj 

	 fmkaùu Ndú; fkdls¯fï fya;=fjka uqΩ ,l=Kq ,nd .ekSfï miqng njla olakg ,eì◊' 

	 ta fya;=fjka m%Yakfhys myiq;dj 40]lg iSudù we;' 

8 jk m%Yakh

(2, 0) yd (0, 2) ,laIH Tiafia hk ´kEu jD;a;hl iólrKh 

x
2 +  y

2 
+  2gx + 2fy + c =  0 f,i ,súh yelsh' 

túg"   4 + 4g + c =  0 yd 4 + 4f + c =  0 hehs ,efí' (05) 						    

by; iólrK foflka  f  =  g  yd c = −4 (g + 1)  hehs ,efí'  (05)

tneúka" iólrKh x
2 +  y

2 
+  2gx + 2gy −4 (g + 1) =  0 f,i ,súh yelsh' 

tkï" x2 +  y2 − 4 + λ (x + y − 2)  =  0 ; fuys λ= 2g fõ' (05)			           [15] 

x +  λ  
2  

+ 
       2

y +  λ  
2   

−  4 - 2λ - 1 
λ

2 =  0 

       2		          2

tkï"  y +  λ  
2 

−  (λ + 2)
2
 + 4   =  0

 

       2		   2

 

x +  λ  
2 

+ 
       2

jD;a;fha flakaøh 

 

− λ ,  − λ   fõ'    (05)
   2        2

 				       

jD;a;fha wrh 									               [10] �  (λ + 2)
2
 + 4   fõ'  (05)	 		         			         	

        2 
	

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

	

	 fuh"  I  m;%fhys A  fldgfiys we;s flá ms<s;=re wfmalaIs; m%Yak oyh w;=frka myiq;dj 

	 wvqu m%Yakhhs' tys myiq;dj 22]f;la wvqù ;sìKs' LKavdxl cHdñ;sh f;audfjys jD;a;h 	

	 iïnkaO úIh tallh fukau fuu m%Yakhg mdol lr .kq ,enQ úIh lreKq o ≥Ialr 

	 fkdjk kuqq≥ wjYH m%;sM,h idOkh ls¯u fjkqjg i;Hdmkh lr ;sîu o ,l=Kq 

	 wvqjkakg fya;= ù ;sìKs' m%Yakh úufik wdldrh wkqj ms<s;=r ixúOdkh lr .ekSug 

	 isiqka yqre lrùfï wjYH;dj fuys° wjOdrKh l< hq;= fõ' 
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9 jk m%Yakh

S  jD;a;h u; ´kEu ,laIHhla (x, y) hehs .ksuq' 

túg" 

 
y  −  3 

x  −  1  

 
y  −  4 

x  −  2  
=  −1  

hehs ,efí'      (10)

tkï" x2 +  y2 − 3x − 7y + 14 = 0   fõ'  (05)						             [15] 

fjk;a l%uhla ( 

S  jD;a;fha flakaøh (−g,  −f ) hehs .ksuq'

túg" −g = 3
2 

  yd −f = 7
2 

  hehs ,efí'             (05)

S  jD;a;fha wrh

tneúka" S  jD;a;fha iólrKh  x 
 

−  3  
2  

+ 
       2

y −  7  
2   

=  
1      

fõ' 

       2	  2

tkï" x2 +  y2 − 3x − 7y + 14  = 0   fõ'  (05)						            [15] 

� (2 - 1)
2
 +  (4 - 3)

2
 =            fõ'  (05)	 	        			         	

             2                     2
�2

(−1, 2) flakaøh iys; jD;a;fha iólrKh x2 +  y2 + 2x − 4y + k = 0   hehs .ksuq'       (05)

fuu jD;a;h yd S  jD;a;h m%,ïnj f√okh jk neúka 		
 

−  3     
    2

2 (1) + 2                2) = k  + 14  ⇒ k  = −3 hehs ,efí' 

 

−  7    (−  
    2

tneúka jD;a;fha iólrKh  x2 +  y2 + 2x − 4y - 3 = 0   fõ'   (05)		          [10] 

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

	 fuh o i;=gqodhl idOk ;;a;ajhla fkdolajk m%Yakhls' myiq;dj 35]g o jvd wvq h' 

	 ° we;s f;dr;=re wkqj" úIalïNfhA fofl<jr ,laIHj, LKavdxl ° we;s S = 0  jD;a;fha 

	 iólrKh ksjer†j fidhd ;snqK o" tu S = 0  jD;a;hg m%,ïn jD;a;fha iólrKh ,nd 

	 .ekSu i|yd ksjer† fhd∞ .ekSï lr fkd;sîu ,l=Kq wvqùug jeä jYfhkau n,mE

	 fya;=jls'  
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10 jk m%Yakh

 

π     
12

tan          = tan                                                                                  =                  =  2  −    3 = 
π     
4

 

π     
 3

 −
 

π     
 3

1 + tan      

 

π     
 3

tan      
 

π     
 4      

=  
− tan      

 

π     
 4

tan      

� 3 − 1

3 − 1�1 +    3

�3 − 1 

2

�

(05) (05)

(05)

[15]

 

23π     
 12

tan             = tan                  = −tan           = −                 =                                                  

(05) (05) [10]

 

π     
 

12
 2π  − 

 

π     
 

12 �3 2 − �3 − 2

  

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

	 fuu m%Yakhg imhd ;snQ ms<s;=re ;rula i;=gqodhl ù ;snQ w;r" m%Yakfhys myiq;dj 48]

	 f;la jr®Okh ù we;' isiqka fndfyda fokl= m<uqjk fldgig idr®:lj ms<s;=re ,shd 

	 ;snqKq kuq;a Tjqka jeä fokl=g wfmdaykh ms<sn|j meye†,s wjfndaOhla fkdue;s ùu 

	 ksid Bg kshñ; ,l=Kq fkd,eîfuka uqΩ ,l=Kq ,nd .ekSfï wjia:dj Tjqka úiska wysñ 

	 lr f.k ;sìKs'  (0, π /2)  m%dka;rfhka neyer msysá fldaKj, ;%sfldaKñ;sl wkqmd;

	 .Kkh ls¯fï° fldaKj, wdjr®;uh iïnkaO;d yd tajdg wkqrEm ;%sfldaKñ;sl wkqmd;

	 w;r we;s iïnkaO;d iq≥iq f,i Ndú; ls¯ug isiqka fhduq lrúh hq;=h' 
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^10& ixhqla; .Ks;h I - B  fldgi 

11 jk m%Yakh

(a) (i) f (x) ≡ x2 +  2kx + k + 2 ≡  (x + k)
2
 + 2 + k − k

2
,  (05)	

≡ (x − a)
2
 + b ; fuys a = − k

  
yd b = 2 + k - k

2  
fõ'

 	 	 		
(05)			   (05)				      	        [15] 

− ∞ isg - k
   
olajd x

   
jeä jk úg" ∞ isg 2 + k

   
- k

2   
w.h olajd f (x) Y%s;h wvq jk w;r 

- k  isg ∞ 
 
olajd x

   
jeä jk úg" 2 + k

   
- k

2   
isg ∞ 

 
olajd  f (x) Y%s;h jeä fõ'  	 (05)	

tneúka"  x = − k  ys° yereï ,laIH tlla muKla we;s w;r th wju ,laIHhls' 

				    	    (05)						     (05)	        [15] 

f (x)  ys wju w.h 2 + k
   
- k

2   
fõ' 	 (05)	     					            [05] 

        2 + k
   
- k

2 
=  (2 − k)(1 + k) f,i ,súh yelsh'  

	   (α) 
 
- 1 < k  < 2  kï" túg f (x)  ys wju w.h Ok jk w;r f (x) ys m%ia;drh x 

	     wlaIhg by<ska uqΩukskau msysáh hq;= fõ'       
(05)

 						                (05)		       	       	                    [10] 

	    (β)  k  = - 1  fyda   k  = 2  kï" túg f (x)  ys wju w.h Y=kH jk w;r f (x) ys 

	       m%ia;drh x-  wlaIh iamr®Y l< hq;= fõ'             
(05)

 						                  (05)		      	                    [10] 
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	   (γ)  k  < - 1  fyda   k  > 2  kï túg" f (x)  ys wju w.h RK jk w;r f (x) ys m%ia;drh" 
										          (05)

	       x-  wlaIh m%Nskak ,laIH foll ° f–okh l< hq;= fõ' 

						               		       (05)	    	        [10] 

 (ii) y = mx
   

ir, fr®Ldj y = f(x) jl%h f–okh lrhs kï túg" ´kEu f–ok 

	     ,laIHhl mdálh x
2+  2k

 
x + k

 
 + 2 = 

 
mx  iólrKh ;Dma; l< hq;= fõ' 	  (05)	   

	     tkï" x
2+  

(2k
 
− m)x

 
 + k

 
 + 2 = 0 fõ'  (05)

	    	 tneúka" x
2+  

(2k
 
− m)x

 
 + k

 
 + 2 = 0 g m%Nskak uQ, folla ;sfnhs u kï muKla 

	    	y = mx
   
ir, fr®Ldj yd y =  f (x)  jl%h m%Nskak ,laIH foll° f–okh fõ' (05)          	

	      	tkï" 
 
(2k

 
− m)

2
 − 4(k

 
 + 2) >  0 u kï mu◊'   (05)

        	 k<−2 u kï muKla m
   
ys ishÆ ;d;a;aúl yd m˙ñ; w.h i|yd (2k

 
− m)

2
 − 4(k

 
 + 2) >  0   

           	fõ'   (05)

tneúka" k<−2 u kï muKla m
   
ys ishÆ ;d;a;aúl yd m˙ñ; w.h i|yd y = mx

   
ir,

fr®Ldj yd y =  f (x)  jl%h m%Nskak ,laIH foll° f–okh fõ'  		          [25]

  (b)    g(-1) = (-1)
4
 + 4 (-1)

3
+ 7 (-1)

2
 +  6(-1) + 2  = 0   (05)

           g(x)  hkak (x + 1) kA fn¥ úg ,efnk fYaIh 0 fõ'  

          ∴ (x + 1) hkq g(x)  ys idOlhla fõ'   (05)
          tneúka" g(x) ≡ (x + 1) Q(x) fõ; (05) fuys Q(x) hkq g(x) hkak (x + 1) ka fn¥ úg 

	     ,efnk ,íêh fõ' 

       Q(x) = x
3
 + 3x

2 
 + 4x + 2 fõ'   (05)

       Q (-1) = (-1)
3
 + 3 (-1)

2
 + 4(-1) + 2 = 0  fõ'  (05)

          Q(x) hkak (x + 1) kA fn¥ úg ,efnk fYaIh 0 fõ' 

       tneúka" Q(x) ≡ (x + 1) R(x) fõ;  (05) fuys R(x) hkq  Q(x) hkak (x + 1) ka fn¥ úg 

	     ,efnk ,íêh fõ' 

          ∴  (x + 1) hkq Q(x)  ys idOlhla fõ'  (05)
          ∴  (x + 1)

2
 hkq g(x)  ys idOlhla fõ'						           [35]

      

          R(x) =  x
2 
 + 2x + 2  (05)

       g(x) = (x + 1)
2 
(x

2 
 + 2x + 2)

          g(x) = (x - a)
2 
(x

2 
 + bx + c) fõ;  fuys a = - 1,  b = 2,  c = 2 fõ' (10)	       [15]

   

          x  ys ishÆ ;d;a;aúl w.h i|yd

          g(x)  = (x + 1)
2 
(x

2 
 + 2x + 2) =  (x + 1)

2  {(x + 1)
2 
+ 1} ≥ 0 fõ'  (05)

							           (05)	       		                      [10]
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(a)    ishÆ  x  ∈  R  i|yd  12x
2 
+ 1 ≡ A (2x - 1)

3 
+  B (2x + 1)

3 
   fõ'

 x =        i|yd  B  =       fõ'   (05)

 x = -        i|yd  A  = -       fõ'   (05)

      u
1
 =  f (1) -  f (2)   (05)

      u
2
 =  f (2) -  f (3)   (05)

     ............................
     ............................	
     ............................

          u
n  - 1 

  =  f (n - 1) -  f (n)   (05)

     u
n 
  =  f (n) -  f (n + 1)   (05)   

            = f (1) - f (n + 1) =       -

(05)		 (05)				

=  

1
2

1
2

1 
2

1
2

1
2

1
2       12r2  +  1        = 

-      (2r - 1)3 +      (2r + 1)3     
(05)

(2r - 1)3 (2r + 1)3 (2r - 1)3 (2r + 1)3

1		       1						      1
= 2(2r - 1)

3
   

-
   2(2r + 1)3 

  =  f (r) -  f (r + 1 ) ;  fuys  f (r) = 
2(2r - 1)

3

 (05) (05)               [15]

Σ  Ur
 r = 1

 
n

Σ  Ur
r = 1

 
∞

Σ  Ur
 r = 1

 
∞

1
2

      1		

2(2n + 1)
3

[30]	

Σ  Ur
 r = 1

 
n     lim

 
n  ∞

   lim
      
n  ∞

= }}1
2

1
2

      1		

2(2n + 1)
3  

 -  = ^m˙ñ; fõ'&  (05)	

tneúka          fY%aKsh wNsid¯ fõ'  (05)					 [10]	

ys w.h    fõ'  (05) [05]	Σ  Ur     

r = 1
 

∞
1
2

 [10]
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   (b)  

[30]	

3 | x | > |6x - 3 | - 5 ⇒ | x | +  5
3

> | 2x - 1 |   (05)

 tneúka"   3 | x | > |6x - 3 | - 5  i|yd jk x ys w.h l=,lh 

}
x ( - 2

3

> x > 8
3 }

x ∈             fyda -2 ,  8
3    3

 ] [
(05)		 [10]	

13

 [15] 

(05)

(05)
(05)

13
 3

1
2

7
3

5
3

2
3

-

1
2

-

8
3

1
2

y =  x  -  

5
3

y =  x  +  

y =  x  - k 

y =  2x - 1 1

y

x
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tkï"

^b) hehs .ksuq ; fuys             fõ'

tkï"
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yevh i|yd 

i,luq'

ys f√ok ,laIHj, mdál hkq                        iólrKfha 

úi∫ï fõ'

tneúka" 

(05)

(05)

(05)

(i) fyda úg" 

g ;d;a;aúl iumd; uQ, folla ;sfnhs' 

iólrKh g W!kkh jk w;r thg ;d;a;aúl 

iumd; uQ, ;=kla ;sfnhs'

fr®Ldj jl%h iamr®Y lrk w;r" ta khska 

(ii)

(iii)

(iv)

jl%h Tiafia hk w;r ta khska fr®Ldj úg 

fyda 

fyda 

úg" 

úg" 

fr®Ldj jl%h m%Nskak ,laIH 

jl%h fkdlmk w;r ta 

foll ° lmk w;r ta khska  g ;d;a;aúl m%Nskak uQ, 

folla ;sfnhs' (05)

fr®Ldj 

khska g ;d;a;aúl uQ, fkdue;' (05)

 yevh i|yd 

jk úg 
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(05)

(05)

(05) [35]

[05]

(05)

 ys mrdih 

wju fõ' 

,laIHh 

,laIHh ys fyda 

ys uOH ,laIHh jk úg h'  

(05)fõ' 

ys msysgk úg Wm˙u jk w;r fuu wjia:dfõ° 

wju †.

fuh jkafka 

úg" 

(05)

[10]

 dL(x) 
  d(x)

 =

(05)
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ùcSh Y%s;h iy m%ia;drh w;r we;s iïnkaO;dj f.dv kÛd .ekSug fndfyda isiqkg 

wmyiq ù we;' wjl,kh Ndú; lr m%ia;drhl úúO ,CIK y∫kd.ekSu ms<sn| ±kqu 

i;=gq∞hl fkdjk nj fmfka' Y%s;h;a tys wjl,k ix.=Kl;a iq≥iq m˙† Ndú; lrñka 

Y%s;fha m%ia;drfhys ika;;sl nj" iamr®fYdakauqL ^we;akï& yd ia:djr ,CIH y∫kd.ekSfï

l=i,;dj;a" x ys tla m%dka;rhla ;=< Y%s;fhys yeis¯u Ndú; lr wkqhd; m%dka;rhla ;=<

Y%s;fhys yeis¯u ksr®Kh l< yelsùfï l=i,;dj;a ksoiqka weiqfrka jr®Okh lr.kq ,eîu 

wjYH fõ' jl%j, o< igyka iqugj we£fï yelshdj yd ° we;s Y%s;hl cHdñ;sl ksrEmKh 

ms<sn| wjfndaOh o jeä †hqKq l< hq;=h' 

15 jk m%Yakh

4
3

fjk;a l%uhla (

(05)

(05) (05) (05) (05) (05) [30]

∫
π

0
∫

π

0
π

0

( )sin3x − cos3x dx (1 − cos2x)

 − cos x +  − sin  x + 

dx=

=

(a)

=

sin  x − (1 − sin2 x) cos  x{ }

[ ]cos3 x
    3

sin3 x
    3

2 − 2  =  4
      3      3

(05)

(05) (05) (05) (05) (05) [30]

∫
π

0

∫
π

0

π

0

( )sin3x − cos3x dx ∫
π

0
=

∫
π

0
=

=

(a) (sin  x − cos  x) (sin2x + sin x cos  x + cos2x)dx

(sin  x − cos  x)

(sin  x + sin2x cos x − cos  x − cos x2 sin x) dx

− cos x +  − sin  x + =[ ] sin3 x
    3  

cos3 x
    3  

2 − 2  =  4
      3      3

(1 +  sin  x cos x) dx

=
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(10)

(10)

fuys    hkq wNsu;

ksh;hls'

[50]

(10)

xdx dx

dx

dx dx

dxdx

=

=

=

=

=

(05) (05)

(05) (05)

fuys           yd hkq ksr®Kh l< hq;=

ksh; fõ' 

.ekSfuka 

ksh; mo iei|Sfuka                         ,efnhs' 

mofhys ix.=Kl iei|Sfuka              ,efnhs' 

mofhys ix.=Kl iei|Sfuka                     ,efnhs' 

yd     ka            yd        hehs ,efnhs' 

,efnhs'

(05) (05)

(05)

(05) (05)

(10)

ys

ys

hehss fh°fuka                         ,efnhs'

hehss fh°fuka                       ,efnhs'

(05)
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^15& ^a) 	 ms<s;=re iemhSfï° isiqka ir, yd flá l%u fjkqjg °r®> l%u Ndú; ls¯ug fm<ö

;snqKs' meye†,sj fmfkk >k foll wka;rhl idOl f,i" ° we;s wkql,h ilia 

lrkq ,enqfõ kï" jvd myiqfjka ksjer† ms<s;=r ,nd .; yelsj ;sì◊' 

(b)	 fldgia jYfhka wkql,kh ls¯fï l%uh iy wk;=rej wjYH jk úIu m˙fïh

Y%s;	wkql,kh ls¯fï Ys,aml%u ksjer†j Ndú; lr ke;' 

(c)	 ° we;s m˙fïh Y%s;hla wkql,kh l< yels wdldrfha kshu m˙fïh Y%s;j,

ixfhdackhla f,i ±laùfï;a" ù‚h m%ldYk iqΩ lr Nskak Nd.j, ksh;j, w.h

ksjer†j ,nd .ekSfï;a yelshdj isiqka ;=< jr®Okh ù fkd;sîu fya;=fjka fuu 

fldgig ksjer† ms<s;=re ,nd .ekSug fkdyels ù we;' fuu ≥r®j,;d fya;=fjka 

m%Yakfhys myiq;dj ;rula wvq uÜgul mej;sKs' 

ù„h m%ldYk iqΩ ls¯fï ≥r®j,;d fjfiiska olakg ,eì◊' w'fmd'i'^id'fm<& 

uÜgfï° ta ms<sn|j ,nd .;a ±kqu ixlSr®K wNHdij,° ksjer†j Ndú; ls¯fï yelshdj 

m%udKj;a fkdùu yd tu ±kqu jqj o hdj;ald,Sk fkdlr .ekSu fujeks m%Yakj,g 

ksjer†j ms<s;=re iemhSfï myiq;dj ySk flfrk neúka" tu yelshd jr®Okh flfrk 

wNHdij, isiqka ksr; lrùu ld,Sk wjYH;djla fõ'

16 jk m%Yakh

hkq fr®Ld foflys isg tlu ≥˙ka msysá ,laIHhla hehs .ksuq' 

,laIHfha isg          yd           fr®Ldj,g we;s ,ïn ≥r ms<sfj<ska 

 yd fõ' 

(05) (05)
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tneúka 

n  yd m  ixLHd foll ksrfmalaI w.hka iudk kï túg" n = m  fydA n = −m  fõ' 

by; lreK fh°fuka                                                ,efnhs' 

fuu ≥rj,a tlu neúka 

,efnhs' 

iólrK imqrd,hs' 

=

fr®Ldj,g iu≥˙ka msysá ´kEu ,laIHhl LKavdxl

[25]

(05)

(05)

(05)

fr®Ldj,g iu≥˙ka msysgk fia            ,laIHhla úp,kh fõ 

kï túg"      hkq            fr®Ldj, fldaK iuÉf–ol u; msysá úp,H

,laIHhls' 

fõ' 

tneúka" fldaK iuÉf√olj, iólrK 

yd

yd

yd

a
1 
x 

 
+  b

1 
y  + c

1 
a

2 
x 

 
+  b

2 
y  + c

2

tneúka" 

fr®Ld w;r fldaKh hehs .ksuq' θ  hkq

fr®Ldj, fldaK iuÉf√olj, iólrK yd

fõ'

yd

(05)

tkï" fyda fõ'

fõ'

(05) (05)

(05)

u.ska fokq ,nk ir, fr®Ld folyd

w;r iqΩ fldaKfha iuÉf√olh fõ' (05)
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jD;a; foflys 

hehs ,efí' 

jD;a;fha flakaøh 

jD;a;fha m˙êh iuÉf√okh lrhs'  

uQ, ,laIHh neúka    yd    ys ishÆ w.hka i|yd jD;a;h

f√ok ,laIHhla hehs .ksuq'

túg" 

tneúka" 

tneúka" f√ok ,laIH               fr®Ldj u; msysghs' 

 hkq

u.ska fokq ,nk ir, fr®Ld fol w;ryd

yd

yd

túg" fõ' (05)

uyd fldaKfha iuÉf√olh fõ' (05)

(05)

fr®Ld w;r fldaKh hehs .ksuq'   hkq yd

tkï" fyda fõ'

fõ' (05)

(05) (05)

[50]

fõ' (05)

fuu fr®Ldj uQ, ,laIHh Tiafia hk neúka yd 

(05) [15]

fr®Ldj, fldaK iuÉf√olj, iólrKyd

(05)jD;a;fha wrh 

jD;a;h      fr®Ldj iamr®Y lrk neúka

flakaøfha isg       fr®Ldjg ≥r 

jD;a;fha m˙êh iuÉf√okh lrhs'

fõ'

fõ'

(05)

(05)

    yd     ys ishÆ w.hka i|yd jD;a;h  

(05)
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^16& ^a) 	 fldaK iuÉf√olj, iólrK ,sùfï° idOdrK iólrKh ,shd fkd;snQ w;r iqΩ

fldaK iuÉf√olh yd uyd fldaK iuÉf√olh fjka lr .ekSfï yelshdj o 

m%udKj;aj fkd;snqKs' 

(b)	 fmd≥ ,laIHh fkdi,ld iDcqju wod< iólrKh ,nd f.k we;' fndfyda 

wfmalaIlhska °r®> l%u Ndú;fhka fuu m%Yakhg ms<s;=re iemhSug W;aidy lr 

;snqKs' 

fuu m%Yakfhys fldgia foflys° u uq,ska ° we;s isoaOdka; fldgia Bg miqj 

° we;s wNHdihg ms<s;=re iemhSu i|yd fhdod .kq ,enqfõ kï jvd;a myiqfjka 

ms<s;=re lrd <Ûd úh yelsj ;sìKs' tfy;a fndfyda isiqka °r®> l%u Ndú;fhka ms<s;=re

iemhSug W;aidy lr ;snQ w;r tuÛska wjidk ms<s;=rg <Ûdùug n,mE ≥Ialr;d

fya;=fjka m%Yakfhys myiq;dj my< uÜgul mej;sKs' 

LKavdxl cHdñ;sfhys° idOdrK iólrK ,nd .ekSu jeks uQ,sl isoaOdka; yd úIh 

lreKq ms<sn| ±kqu yd tu ±kqu Ndú; ls¯fï yelshdj m%udKj;a fkdjk neúka" tu 

±kqu yd yelshd jr®Okh jk m˙† bf.kqï w;a±lSï isiqkg ,nd †h hq;= fõ'

17 jk m%Yakh
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;%sfldaKhls' ;%sfldaKhls'

 iqΩ flda”  iDcq flda”  uyd flda” 

  fuf,iu nj fmkaúh yelsh'

  ;%sfldaKhls'

[20]

[25]

hehs .ksuq' 

[30]

(05)

(05)

(05)

(05)

(05)

u kï muKla fuu iólrKhg ;d;a;aúl úi∫ï ;sfnhs'

u kï muKla 

u kï muKla 

u kï muKla 

fõ' tkï" 

tkï" 

tkï" 

tkï" 

tneúka" ys ´kEu ;d;a;aúl w.hla i|yd m%ldYkhg −7 yd 1 

w;r lsisu w.hla .; fkdyelsh' 

fyda

=
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fuys yd fõ'

fuys yd fõ'

fõ'

fuys jk w;r yd jk m˙† 

(05)

(05)

(05)

[25]

(05)

fuys

(05)

(05)

(05)         

(05)

fõ'yd jk m˙† 

yd

fõ'jk m˙† (05) [50]

2x + α =  2nπ ± π
3    

fuys n hkq ksÅ,hla fõ'

fuys n hkq ksÅ,hla jk w;r 

 

 

 

 

 

 

 

 

 

 

 

 


