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ixhqla; .◊;h - I m;%%h 
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A  fldgi

1.	 n = 1 jk úg"	 j'w'me'	=	 3 −4
1 −1

⎛

⎝
⎜

⎞

⎠
⎟

		          o'w'me'	 =	 1+ 2×1 −4×1
1 1− 2×1

⎛

⎝
⎜

⎞

⎠
⎟ = 3 −4

1 −1
⎛

⎝
⎜

⎞

⎠
⎟   j'w'me'

		  ∴n =1  i|yd m%%;sM,h i;H fõ'	 5 	

	 n = p jk úg m%%;sM,h i;H hehs Wml,amkh lruq'

	 túg"	 3 −4
1 −1

⎛

⎝
⎜

⎞

⎠
⎟

p

	 =	
1+ 2p −4p
p 1− 2p

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟ 	 5 		

		

		
3 −4
1 −1

⎛

⎝
⎜

⎞

⎠
⎟

p+1

	 =	
1+ 2p −4p
p 1− 2p

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟
3 −4
1 −1

⎛

⎝
⎜

⎞

⎠
⎟  	 5

				    =	
3 1+ 2p( ) − 4p −4(1+ 2p)+ 4p

3p+1− 2p −4p− 1− 2p( )

⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

				    =	
3+ 2p −4− 4p
1+ p −1− 2p

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

				    =	
1+ 2(p+1) −4(p+1)
(p+1) 1− 2(p+1)

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟ 	 5

	

		  ∴n = p+1  i|yd m%%;sM,h i;H fõ'

		  ∴ ishÆ n Ok ksÅ, i|yd .◊; wNHqyk uQQ,Or®ufhka m%%;sM,h i;H fõ'	 5 	

	

									        25 	 
.............................................................................................................................................................
	    	  		

2.	 5 + 3( )
4
+ 5 − 3( )

4
 

	 =	
4C0 5( )

4
+ 4C1 5( )

3
. 3 + 4C2 5( )

2
3( )

2
+ 4C3 5( ) 3( )

3
+ 4C4 3( )

4
+ 4C0 5( )

4

  5

		      
− 4C1 5( )

3
3( )+ 4C2 5( )

2
3( )

2
− 4C3 5( ) 3( )

3
+ 4C4 3( )

4

	 =	 2 4C0 5( )
4
+ 4C2 5( )

2
3( )

2
+ 4C4 3( )

4⎡
⎣⎢

⎤
⎦⎥ 	

	
	 =	 2 [ 25 + 6 × 15 + 9 ]   5
	 = 	 2 × 124	
	 =	 248  (1)	
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	 5 + 3( ) 5 − 3( ) 	 =	 5 − 3 = 2   5

		  ⇒	 5 − 3( ) 	 =	 2
5 + 3

	

		  ⇒ 	0 < 5 − 3( )  < 1  5      5 + 3 > 2( )    	
		  ⇒ 	0 < 5 − 3( )

4
 < 1  

	 ∴ (1) ka" 	0 < 248 − 5 + 3( )
4
 < 1

	
			   ⇒ 	247 < 5 + 3( )

4
 < 248

	
			   ⇒ 	n = 247		   5 	 25 	
.............................................................................................................................................................

3.	 (3 − 2i)(7 − 5i)	 =	 21 + 10i 2 − 14i − 15i	 5
		  =	 11 − 29i      (i 2 = − 1 ksid)	 5
	 ∴ 11 + 29i	 =	 (3 + 2i)(7 + 5i)	 5
	      11 2 + 29 2	 =	 11 2 − (29i) 2	
		  =	 (11 − 29i)(11 + 29i)
		  =	 (3 − 2i)(7 − 5i) (3 + 2i)(7 + 5i)
		  =	 (9 − 4i 2)(49 − 25i 2)	 5
		  =	 (9 + 4)(49 + 25)
		  =	 13 × 74 	 5 	 25
.............................................................................................................................................................

4.	 lim
x→π

2

 (2x −π )cos x

2cos2 x − π
2
− x( )

2

sin x

	 =	 lim
x−π
2( )→0

 
2 x − π

2( )sin π
2
− x( )

2sin2 π
2
− x( ) − π

2
− x( )

2

cos π
2
− x( )

	

		      5
 

	 =	
lim
x−π
2( )→0

 
−2sin x − π

2( ) x − π
2( )

2sin2 x − π
2( )

x − π
2( )

2 − cos x − π
2( )

	 5
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	 =	 lim
x−π
2( )→0

−2
sin x − π

2( )
x − π

2( )

2
sin x − π

2( )
x − π

2( )

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

2

− cos x − π
2( )

	 =	

−2 lim
x−π
2( )→0

sin x − π
2( )

x − π
2( )

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

2 lim
x−π
2( )→0

sin x − π
2( )

x − π
2( )

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

2

− lim
x−π
2( )→0
cos x − π

2( )

5

5

	 =	
−2×1
2(1)2 −1     5

	 =	 −2										          25

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

5.	 d
dx
ln x + x2 + a2( ) 	 =	

1
x + x2 + a2( )

. 1+ 1
2
. 2x
x2 + a2

⎛

⎝
⎜

⎞

⎠
⎟ 		  5

		  =	
1

x + x2 + a2( )
. x + x2 + a2

x2 + a2
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

	

		  =	 1
x2 + a2

			   5

	              túg     I	 =	 1
9x2 + 4

 ∫ dx    =  1
3

1

x2 + 2
3( )

2
 ∫ dx 	 5

	

	                          ∴ I	 =	 1
3
ln x + x2 + 2

3
⎛
⎝
⎜
⎞
⎠
⎟
2⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

⎡

⎣

⎢
⎢

⎤

⎦

⎥
⎥
+C   ;  fuys C wNsu; ksh;hls'

			 
			                          5      +    5 							    

							               25
................................................................................................................................................................
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6.	 dy
dx
⎛
⎝
⎜

⎞
⎠
⎟
T

	 =	 T (2−3T )
(1−T )(1−3T )

	 T  = 12  úg

	

	
dy
dx
⎛
⎝
⎜

⎞
⎠
⎟ 	 =	

1
2
2− 3
2( )

1− 1
2( ) 1− 32( )

    =    −1	 5

	 túg (x, y)	 = 	
1
8

,  1
8

⎛
⎝
⎜

⎞
⎠
⎟ 	 5

	 iamr®Ylh u; msysá ´kEu ,CIHhla (x, y) kï iamr®Ylfha iólrKh

	     y− 1
8
	 =	 −1 x − 1

8
⎛
⎝
⎜

⎞
⎠
⎟ 	 5

		  4x + 4y − 1 = 0	
	 iamr®Ylh t = ʹ′T g wkqrEm ,CIHfha° jl%%h yd f√okh jkafka hehs .ksuq'
	 túg (x , y)	 =	 ( ʹ′T (1− ʹ′T )2, ʹ′T 2 (1− ʹ′T ) )

		  ⇒	 4 ʹ′T (1− ʹ′T )2 + 4 ʹ′T 2 (1− ʹ′T )−1= 0   	 5

			                        4 ʹ′T 2 − 4 ʹ′T +1= 0

					                    (2 ʹ′T −1)2 = 0

		  ⇒   ʹ′T = 1
2  ; fuh ° ;sfnk ,CIHhg wkqrEm mrdñ;sh fõ'   5

		  tneúka fuu iamr®Ylh kej; jl%%h yd yuq fkdfõ'

		  tkï jl%%h" 4x + 4y − 1 = 0 iamr®Ylh wkqnoaOj tlu mil msysghs' 

											                   25
.............................................................................................................................................................

7.		
CA

B

5y − 2 = 0

3x + 4y + 5 = 0 3x − 4y + 1 = 0
	

		  AB̂C fha iuÉf√ol"

		
3x + 4y+ 5
32 + 42

= 3x − 4y+1
32 + (−4)2

 u.ska fokq ,efí'	 10

		  tkï"	 3x + 4y + 5     =    ± (3x − 4y + 1)
			   8y + 4	 =	 0  iy	 6x + 6	 =   0
			   2y + 1	 =	 0  iy	 x + 1	 =   0		  5  

	 2y + 1 = 0 u.ska fokq ,nk ir, fr®Ldj AC mdohg iudka;r neúka" th AB̂C fha ndysr 

iuÉf√olh fõ'									         5
	 x + 1 = 0 ir, fr®Ldj AC mdohg ,ïn fõ' th AB̂C fha wNHka;r iuÉf√olh fõ' 5  

											                   25
.............................................................................................................................................................
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8.	 ax2 + 2y2 + bxy + x + 4y + 2c = 0 u.ska jD;a;hla ksrEmKh ùu i|yd" 

		  a = 2, b = 0 iy 1
4
⎛
⎝
⎜
⎞
⎠
⎟
2

+12 − c > 0  úh hq;= h'	 5  

		  ∴ a = 2, b = 0 iy c < 17
16

'	 5  

		  ∴ c ys Ok ksÅ,uh w.h 1 fõ'
		  túg jD;a;h	 2x2 + 2y2 + x + 4y + 2 = 0

		             tkï		 x2 + y2 + 12 x + 2y + 1 = 0

				    fuys flakaøh  − 1
4
,−1⎛

⎝
⎜

⎞
⎠
⎟ 	 5 	

		  (x + p)2 + y 2 = p2   ⇒    x 2 + y 2 + 2px = 0

		  jD;a; foflys fmd≥ cHdh ( ( 12 − 2p ) x + 2y + 1 = 0 

		  uq,ska ° we;s jD;a;fhys m˙êh iuÉf√okh jk ksid" tys flakaøh fmd≥ cHdh u; msysáh 	

	 hq;= h'				             5   

		
∴ 1
2
− 2p⎛

⎝
⎜

⎞
⎠
⎟ − 1

4
⎛
⎝
⎜

⎞
⎠
⎟+ 2(−1)+1= 0

		

1
2
p− 1
8
− 2+1= 0

		  p = 9
4
    5  

														             25
.............................................................................................................................................................
									            

9.	 S1 : x
2 + y2 − 6x + 8y + 9 = 0	 ⇒	 C1 = (3, −4) ,	 r1 =  9+16− 9  = 4   }  5

	 S2 : x
2 + y2 − r2 = 0	 ⇒	 C2 = (0, 0) ,	 r2 =  r 

	 S1 yd S2 jD;a; fol iamr®Yùu i|yd	 C1C2  =  r1 + r2	 fyda   C1C2  =   r1 − r2
				    5  =  4 + r	 fyda   5  =  r − 4 	
				    r =  1  5 		  r − 4  =  ± 5
						           r   =  4 ± 5
						      r > 0   ksid  r = 9   5

	 S1 yd S2 jD;a; wNHka;rj iamr®Y jk úg" 	

9 4
C1(3, −4)

P( x,  y )

C2(0, 0)

	 C2 C1 fr®Ldj" iamr®Y ,CIHh jk 

	 P ys° C2P : PC1 = 9 : 4 
	 jk m˙† ndysrj fnfoa'  5  

	 ∴ P	 ≡   9×3− 4×0
9− 4

,  9× (−4)− 4×0
9− 4

⎡
⎣⎢

⎤
⎦⎥

		  ≡   
27
5

,  − 36
5

⎛
⎝
⎜

⎞
⎠
⎟     5  

														             25
.............................................................................................................................................................
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10.	 	 cosine iQQ;%%fhka" 
		      c2	 =	 a2 + b2 − 2 a b cos C
		    16	 =	 25 + 36 − 60 cos C	 5

		  cos C	 =	
45
60

				   =	
3
4 	

		  sine iQQ;%%fhka"

		
6

sinB 	=	 4
sinC 	 5

	    ⇒	sin B	 = 	 3
2

sin C		  ∴   sinB
sinC

= 3
2
 fõ'

				   = 	 2 × 3
4

× sin C

				   = 	 2 cos C sin C	 5
				   = 	 sin 2C

		  ∴ B̂ = 2Ĉ fyda B̂ = π − 2Ĉ       ;  ( 0 < Â,  B̂,  Ĉ < π  ksid)	 5
		  Â ≠ Ĉ  ksid" B̂ ≠ π − 2Ĉ  fõ' 	 ;  ( Â+ B̂+ Ĉ = π  ksid)	  5
		  ∴ B̂ = 2Ĉ fõ'		   

														             25
.............................................................................................................................................................
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B  fldgi

11.	 (a)	 a + b  = −b,   a b  = c 	   5
		  p + q	  =	 a + b + a 2 + b 2  =  (a + b ) + (a + b )2 − 2a b     =   b 2 − b − 2c	   5  

		  p q	  =	 a 3 + b 3 + a b  + (a b )2	 =  (a + b )3 − 3a b (a + b ) + a b  + (a b )2	

					     =   − b 3 + 3c b + c + c 2	   5  

	 	 ∴ uQQ, p yd q jk jr®.c iólrKh"

			   x 2 − (b 2 − b − 2c) x − b 3 + 3c b + c + c 2  =  0  	 5  + 5  

							         25  
.............................................................................................................................................................
		  fuys úfõplh"

		   ∆ x	  =	 (b 2 − b − 2c)2 + 4(b 3 − 3b c − c − c 2)	 5
			   =	 b 4 + b 2 + 4c 2 − 2 b 3 + 4b c − 4b 2 c + 4b 3 − 12b c − 4c − 4c 2

			   =	 b 4 + 2 b 3 + b 2 − 4b 2 c − 8b c − 4c
			   =	 b 2 (b 2 + 2b + 1) − 4c (b 2 + 2b + 1)
			   =	  (b + 1)2 (b 2 − 4c)			   5   
	 	 a yd b w;d;a;aúl jk úg b 2 − 4 c < 0 fõ'	 5
		  ∴ Δx ≤ 0  fõ'   5
		  ∴ b = − 1 kï yd kï u muKla ∆ x = 0 fõ'	 5
		  tkï b = − 1 kï yd kï u muKla p yd q ;d;a;aúl fõ'

		  fuu wjia:dfõ ° ∆ x = 0 neúka p = q fõ'		 5
		  túg	 p + q	 =	 (−1)2 − (−1) − 2c		  5
			   2 p		  =	 2 − 2c
			   p		  =	 1 − c
			   ∴ p	 =  q	=	 1 − c
							       35  
.............................................................................................................................................................

	 (b)	 y = (x+2)
2

x2 + x+1  f,i .ksuq'		  5
		
		  ⇒	  (y − 1) x2 + (y − 4) x + (y − 4)  =  0	 5  

		  y = 1 úg x = −1 fõ' túg jr®.c iólrKhla fkdmj;S'

		  ⇒	 (y−1) x+ y−4
2(y−1)

⎛

⎝
⎜

⎞

⎠
⎟
2

+ (y−4)(y−1) −
y−4
2(y−1)
⎛

⎝
⎜

⎞

⎠
⎟
2⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
= 0     (y ≠ 1)

		  ⇒	 (y−1) x+ y−4
2(y−1)

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 4(y−1)(y−4)− (y−4)
2

4(y−1)2
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
= 0

		  ⇒	 (y−1) x+ y−4
2(y−1)

⎛

⎝
⎜

⎞

⎠
⎟
2

+ (y−4)(4y−4− y+4)4(y−1)2
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
= 0

		  ⇒	 (y−1) x+ y−4
2(y−1)

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 3y(y−4)4(y−1)2
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
= 0             5  
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		  ishÆ ;d;a;aúl x i|yd" 
3y(y−4)
4(y−1)2 ≤ 0

			   ⇒	 3y (y − 4) ≤  0 ,  5    (y − 1)2 > 0 neúka" 

			   ⇒	 0 ≤  y ≤  4   5     

			   ⇒	 0 ≤ (x+2)
2

x2 + x+1≤ 4   

			   ⇒	 y
wju

 = 0  iy  y
Wm˙u

 = 4  5

		  x2 + x +1= x + 1
2

⎛
⎝
⎜

⎞
⎠
⎟
2

+ 3
4
> 0  neúka" y = (x+2)

2

x2 + x+1
 ys m%%ia;drh ika;;sl fõ'

		  (0, 4) Wm˙uhls'  5
		  (−2, 0) wjuhls'  5
		  y = 1  úg x 2 + x + 1 =  x 2 + 4x + 4  ⇒  3x + 3 = 0  ⇒  x = −1

		  y = x
2 + 4x + 4
x2 + x +1

=
1+ 4 x +

4
x2

1+ 1x +
1
x2

, x ≠ 0 i|yd

		  x → ± ∞  úg y → 1   5

		

y

x 

y = 1

0

1

4
(0, 4)

(−1, 1)

(−2, 0)

5
10

							       60  
.............................................................................................................................................................

	 (c)	 x 2 + kx + 1, x 4 − 12x 2 + 8x + 3 ys idOlhla jk úg" 

			   x 4 − 12x 2 + 8x + 3 ≡ (x 2 + kx + 1)(x 2 + lx + 3) jk m˙† l ∈ Z mj;S'			 

				               5
			   ⇒	 k + l = 0  iy l + 3k = 8 	 5
			   ⇒	 k  = 4		  5
			   ⇒	 l  = −4

			   x 4 − 12x 2 + 8x + 3  =  0 
			   (x 2 + 4x + 1)(x 2 − 4x + 3) = 0		  5  
			   x 2 + 4x + 1 = 0   fyda	 x 2 − 4x + 3 = 0

			   x = −4± 16− 4
2

  fyda	(x − 1) (x − 3) = 0

			       =	− 2 ± 3 	 5    fyda  x = 1  fyda  x = 3  5  
							       30
.............................................................................................................................................................
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12.	 (a)	 tla <uhl=g wvqu ;rñka" remsh,a ;=klaj;a ,eìh hq;= neúka ta i|yd remsh,a 15la fjka 
l< hq;= fõ' túg b;s˙ remsh,a ;=k <uhska miafokd w;r my; ±lafjk wdldrj,g fn†h   
yels h'    5

		               uqo,a fn°u 		      wdldr .Kk

		  (i)	 3	 0	 0	 0	 0	 5 	 5!
4! 	 =	 5	 5

		  (ii)	 2	 1	 0	 0	 0	 5 	
5!
3! 	 =	 20	 5

		  (iii)	 1	 1	 1	 0	 0	 5 	
5!
3!2! 	=	 10	 5

		  ∴ uqΩ wdldr .Kk   	=   5 + 20 + 10   5
						             =    35 
							       40
.............................................................................................................................................................

	 (b)	

	     0 1 a
x

a

B
Ab

y

y = x − a

y = − x + a

y = bx − b
y = − bx + b

5
5

5

5

		  a > b > 0 
	       b x −1 > x − a  ys úi∫ï l=,lh  {x | 3 < x < 7 ; x ∈ IR} neúka"

		  A ≡ (3, yA) ; B ≡ (7, yB) úh hq;=h'	 5  

		  yA ie,lSfuka" −3 + a = 3b − b	 ⇒  a − 2b = 3   (1)	 5
		  tf,iu yB ie,lSfuka" 7 − a = 7b − b ⇒  a + 6b = 7   (2)	 5  

		  (1) iy (2) ka" a = 4,  b = 12  	 5    

							       40
.............................................................................................................................................................

	 (c)	 ur ≡
A
r +1

+ B
r + 2

+ C
r +3

≡ 3r +1
(r +1)(r + 2)(r +3)  f,i .ksuq'    5  

	  	 túg A (r + 2) (r + 3) + B (r + 1) (r + 3) + C (r + 1) (r + 2) ≡  3r + 1 fõ' 
		  r 2 ys ix.=Kl ie,lSfuka"	 A + B + C = 0          } 		  r  ys ix.=Kl ie,lSfuka"	 5A + 4B + 3C = 3     10
		  ksh; mo ie,lSfuka"	 	 6A + 3B + 2C = 1

		  by; iólrK úi£fuka" A = −1, B = 5, C = −4     10 	

		  ∴ ur	 ≡ − 1
r +1

+ 5
r + 2

− 4
r +3
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			   ≡ − 1
r +1

− 1
r + 2

⎛
⎝
⎜

⎞
⎠
⎟+ 4 1

r + 2
− 1
r +3

⎛
⎝
⎜

⎞
⎠
⎟
	    	 5  

		  fuh  l [ f (r) − f (r+1)] + m [ f (r+1) − f (r+2)]  wdldr fõ'

		  fuys l = −1, m = 4 iy f (r) = 1
r +1
⎛
⎝
⎜

⎞
⎠
⎟  fõ' 5  

			               5
		      ur	 ≡  l [ f (r) − f (r+1)] + m [ f (r+1) − f (r+2)]
		  ∴ u1	 =  l [ f (1) − f (2)] + m [ f (2) − f (3)]
		      u2	 =  l [ f (2) − f (3)] + m [ f (3) − f (4)]   5  

		    	 
		  un − 1	 =  l [ f (n−1) − f (n)] + m [ f (n) − f (n+1)]
		  un	 =  l [ f (n) − f (n+1)] + m [ f (n+1) − f (n+2)]   5  

		  tl;= ls¯fuka"

		  ur
r=1

n

∑ 	 =  l [ f (1) − f (n+1)] + m [ f (2) − f (n+2)]

			   =	 −1 12
− 1
n+ 2

⎡
⎣⎢

⎤
⎦⎥
+ 4 1

3
− 1
n+3

⎡
⎣⎢

⎤
⎦⎥

	    5  
	

			   =	
5
6
+ 1
n+ 2

− 4
n+3 	

	

			   =	 5
6
− 3n+ 5
(n+ 2)(n+3)

	     
lim
n→∞

ur
r=1

n

∑ = lim
n→∞

5
6
+ 1
n+ 2

− 4
n+3

⎡
⎣⎢

⎤
⎦⎥

	     		  =	 56 		   5  

		  ⇒ limn→∞
ur

r=1

n

∑  m˙ñ; jk neúka fY%%a◊h wNsid¯ fõ'    5  

		  ;jo ishÆ r ∈ Ζ+  i|yd ur > 0 fõ'
	

		  ∴ u1 ≤  Sn < S∞				      5  

		  ⇒   16
≤ 5
6
− 3n+ 5
(n+ 2)(n+3)

< 5
6  

							       70
.............................................................................................................................................................
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13.	 (a)	 P =
−5 3
6 −2

⎛

⎝
⎜

⎞

⎠
⎟  

		  P − λ I 	 =	 −5 3
6 −2

⎛

⎝
⎜

⎞

⎠
⎟− λ 1 0

0 1
⎛

⎝
⎜

⎞

⎠
⎟

			   =	
−5−λ 3
6 −2−λ

⎛

⎝
⎜

⎞

⎠
⎟ 		  5

	
		  det ( P − λ I )	 =	 0

		  ⇒ −5−λ 3
6 −2−λ

	 =	 0		  5

		  ⇒  (5 + λ)(2 + λ) − 18	 =	 0		  5
		  ⇒  λ2 + 7l − 8	 =	 0
		  ⇒  (λ − 1)(λ + 8)	 =	 0
		  ⇒  λ = 1   fyda   λ = − 8				   5

		  PX = λX

		  ⇒  
−5 3
6 −2

⎛

⎝
⎜

⎞

⎠
⎟

x
y

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ = λ

x
y

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟     ⇒   

−5x +3y
6x − 2y

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟ =

λx
λy

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ 	 	

	

		  λ = 1 jk úg"	 − 5x + 3y	=	 x   }  
⇒
	− 6x + 3y  =  0     5

			    6x − 2y	   =	 y  	    6x − 3y  =  0 

		  by; iólrK fol tlsfklg ;=,H neúka" 
		  x = t hehs .;aúg y = 2t fõ' fuys t hkq ;d;a;aúl mrdñ;shls'

		  ∴ X = t
2t

⎛

⎝
⎜

⎞

⎠
⎟  = t 1

2
⎛

⎝
⎜

⎞

⎠
⎟    5 		

	
		  λ = − 8 jk úg"	− 5x + 3y	=	 − 8x  }  

⇒
   3x + 3y  =  0     5

			    6x − 2y	   =	 − 8y  	       6x + 6y  =  0 

		  fuu iólrK fol o tlsfklg ;=,H neúka" 
		  x = T hehs .;aúg y = − T fõ' fuys T hkq ;d;a;aúl mrdñ;shls'

		  ∴ X = T
−T

⎛

⎝
⎜

⎞

⎠
⎟  = T 1

−1
⎛

⎝
⎜

⎞

⎠
⎟    5 	

							       40
.............................................................................................................................................................
	 (b)

		

Im

Re
O

P(z1 − z3)

A1(z1)

Q(z2− z4)

A2(z2)

A3(z3)

A4(z4)

θ b
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		  P iy Q hkq ms<sfj<ska OP // A3 A1, OP = A3 A1 iy OQ // A4 A2, OQ = A4 A2 jk m˙† jQQ ,CIH 
folls' 

		  túg zP = z1 − z3 iy zQ = z2 − z4 fõ'		  10  

		
z1 − z3
z2 − z4

=
z1 − z3
z2 − z4

= OP
OQ

=
A1A3
A2A4    		  10 	

		
arg z1 − z3

z2 − z4

⎛

⎝
⎜

⎞

⎠
⎟ = arg(z1 − z3)− arg(z2 − z4 ) =θ −β = PÔQ

		  b > q úg θ −β = PÔQ  fõ'

		  PÔQ  =  A1 A3 iy A2 A4 w;r fldaKh fõ' 10  

		  tneúka" 
z1− z3
z2 − z4

 yqfola w;d;aúl ùu i|yd 
 
A1 A3   A2 A4 úh hq;=h' 5

	

							       35
.............................................................................................................................................................

								                    Im

O

D

Re

C

(a + i b− a2 )

(a − i b− a2 )

		  z2 − 2z + 2 = 0	 ⇒	 z = 1 ± i
	 	 z2 − 2az + b = 0    ⇒	 z = a ± i b− a2

			  (i)	 CÔD = π
2  kï"

				    a+ i b− a2

a− i b− a2
 yqfola w;d;aúl fõ' 5

				    a+ i b− a2

a− i b− a2
 =  a

2 − (b− a2 )+ 2ia b− a2

a2 + (b− a2 )		

				    yqfola w;d;a;aúl ùu i|yd ;d;a;aúl fldgi = 0 ⇒ 2a2 = b 10  

			  (ii)	 OA = OB = OC = OD 
				    ∴ zAzA = zDzD 	 5

				    ⇒    2  =  a2 + b − a2   10

				    ⇒    b  =  2

								                  
Im

O

C(a − i b− a2 )

Re

D(a + i b− a2 ) A(1 + i)

B(1 − i)

		  (iii)	 ABCD iup;=ri%%hla o tys flakaøh O o
			   jk úg" iuñ;sl;ajfhka"  5  

			   a = −1  iy b− a2  = 1 
				         ⇒    b  =  2  	 10
   

	

							       45
.............................................................................................................................................................
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	 (c)	 arg[(z+ i)i]= 2π
3 			   Im

O

X /

×

Re

P(z) 

NA
(− i) π

6

π
3

		  arg (z+i) + arg i   =  2π3

		  ∴
 
arg (z+i)   =  2π

3
− π
2

 = π6     5

		  ⇒  arg (z− (−i)) = π6    5  

		  ∴
 PÂ ʹ′X = π

6
; P ≠ A     5  

		  P ys m:h rEmfha ±lafjk m˙† wv ir, fr®Ldjla fõ'

		  OP = z 	   5  

		  ∴
 
z

wvq;u
 = ON = 1.cos π6  = 3

2 	        5  

			      zN  =  { 3
2 cos π3 −i 3

2 sin π3 }  

			   =  3
4
− 3
4
i     	 5  		 30

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

14.	 (a)	 f (x) = 3− 4x
x2 +1

,  x ∈ IR

	 	 ʹ′f (x) = (x
2 +1)(−4)− (3− 4x)2x

(x2 +1)2
 10  = 2(2x +1)(x − 2)

(x2 +1)2

	 	 x = − 1
2
 iy x = 2 ° f /(x) = 0 10  neúka yereï ,CIH folla we;' 

	
		  ishÆ x ∈ IR i|yd f  Y%%s;h ika;;sl fõ'
		

		

x
−∞ < x <− 1

2
  − 1

2
  < x < 2 2 < x < ∞

f /(x) (−)(−)
(+)  > 0 (+)(−)

(+)  < 0 (+)(+)
(+)

> 0   10

		  x = − 1
2
 , y = 4  Wm˙uhls' 5  

		    		            

x3
4

1

−1

0

2

2

(2, −1)

(− 1
2

, 4)

3

4
y

− 12

y = f (x) = 3− 4x
x2 +1

 

10

	   
		  x = 2, y = −1  wjuhls' 5  
		   			
		  x = 0 úg y = 3           

		  x = 34  úg y = 0 5  
		

		  y = 
3
x2 −

4
x

1+ 1x2

		  x → ± ∞,  y → 0 5

- 13 - 
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 		  3− 4x ex − x2 −1= 0   (1)
				          

1

−1
0

2

2

(2, 1)

(− 1
2

, 4)

3

4
y

x
− 12

y = 3− 4x
x2 +1

  10

y = e−x

3
4

5

		  e−x  =  
3− 4x
x2 +1

   5 	  

	 (1) iólrKfha uQQ,
	 jkafka" y = e−x jl%%h

	 iy y = 3− 4x
x2 +1

jl%%h

	 f√okh jk ,CIHj,
	 x - LKavdxlhs'   5   

	 ∴ m%%ia;drhg wkqj" (1)iólrKhg 
	 wvqu jYfhka ;d;a;aúl m%%Nskak 
	 uQQ, ;=kla we;'  5  							       90

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

	 (b)	

A

B

C

D

x
		 AB = x jk úg" cks; >k jia;=fõ m˙udj V hehs 

.ksuq'
						      túg BC = 2s − 2x,

						      BD  = 2s− 2x2  = s − x    5  
	

						      AD  = AB2 −BD2  = x2 − (s− x)2  = 2sx − s2

						      = s(2x − s)  5   ;  x > 
s
2  5

		  V	 =	
1
3 π AD2. 2BD	 5  

			   =	
1
3 π s(2x − s). 2(s − x)	 5  

			   =	 2π
3  s(2x − s)(s − x)	

		  dV
dx 	=	 2

3
π s[(2x − s)(−1) + (s − x)2]	 5

			   =	 2
3
π s[−2x + s + 2s − 2x]

			   =	 2
3
π s(3s − 4x)    5

		  x  = 3
4

 s  úg dVdx   = 0 fõ'    5

		  s
2

 < x < 3s
4

 úg dVdx  > 0 fõ ; V jeäfõ'

		  3s
4

< x < s úg dVdx  < 0 fõ ; V wvqfõ'  10

		  ∴ x  = 3
4

 s  jk úg V Wm˙u fõ'    5  	

		  ∴ m˙udj Wm˙u jk m˙† AB †. 3
4

 s fõ'    5  
	 	 	 	 	 	 	 		 	 	 	 	 60  
.............................................................................................................................................................
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15.	 (a)	
x2 +3x + 5
(x −1)(x + 2) 	≡   A + B

x −1
+ C
x + 2	

		  ⇒ x2 + 3x + 5	 ≡  A(x − 1)(x + 2) + B(x + 2) + C(x −1)
		  x2 ys ix.=Kl iei£fuka" A = 1 5
		  x = 1   úg	 B = 3	  5
		  x = −2   úg	 C = −1	  5   

	 	 ∴ x2 +3x + 5
(x −1)(x + 2)0

2

∫  dx 	 =	 dx +3
0

2

∫ 1
x −10

2

∫  dx − 1
x + 20

2

∫  dx   5  
	 	

	 	 	 	 	 	 	 =	 x[ ]0
2
+3 ln x −1⎡⎣ ⎤⎦0

2
− ln x + 2⎡⎣ ⎤⎦0

2
	    10

							      =	 2 + 3 [ln 1−ln 1]−[ln 4−ln 2]

							      =	 2 −ln 2   5
	 	 	 	 	 	 	 		 	 	 	 	 35
.............................................................................................................................................................

	 (b)	 e2 x sin3x  dx∫ 	 =	 sin3x  d
dx∫ e2 x

2
⎛

⎝
⎜

⎞

⎠
⎟  dx   5

				    =	 1
2 e2x sin 3x − 1

2∫  e2 x3cos3x  dx + C	    10

				    =	 1
2 e2x sin 3x − 32

1
2
e2 x cos3x − 1

2
e2 x (−3sin3x)dx∫⎡

⎣⎢
⎤
⎦⎥+ C'  10

				    =	 1
2 e2x sin 3x − 34 e2x cos 3x − 9

4
e2 x sin3x  dx∫  + C'       5

		  ⇒ 13
4

e2 x sin3x  dx∫ 	=	  1
4

e2x (2sin 3x − 3cos 3x) + C'   10

		  ⇒  e2 x sin3x  dx∫ 	 =	
1
13 e2x (2sin 3x − 3cos 3x) + C ; fuys C wNsu; ksh;hls' 5

	 	 	 	 	 	 	 		 	 	 	 	 45
.............................................................................................................................................................

	 (c)	     I	 =	 1
x + 1− x2

0

1

∫  dx   

		    x	 = 	 sin q 

		    dxdθ 	 = 	 cos q

	 	 x = 1 	kï" q = π2
	 	 x = 0 	kï" q =  0			   5

		  ∴ I	 =	
cosθ

sinθ + 1− sin2θ0

π
2

∫  dθ 	 5

	 	 	 =	 cosθ
sinθ + cosθ0

π
2

∫  dθ   (1)

- 15 - 
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	 	 q = π2  − t  	kï"

		    dθdt 	 =  −1			  5

	 	 q = 0 kï"   t = π2

	 	 q = π2  kï"   t =  0		  5

				    ∴ I	 =	 sin t
cost + sin tπ

2

0

∫ (−dt)	

	 	 	 	 	 =	 sin t
cost + sin t0

π
2

∫ dt 			   5
	

	 	     t" q u.ska m%;sia:dmkh ls¯fuka"

			   	     I	 =	 sinθ
cosθ + sinθ0

π
2

∫ dθ  (2)	 5

		  (1) + (2) ;       2I	 =	 dθ
0

π
2

∫ 	 =   θ[ ]0
π
2 			  5  + 5

				    ∴ I	 =	
π
4

	 	 	 	 	 	 	 		 	 	 	 	 40
.............................................................................................................................................................

	 (d)	     S	 =   {(x, y): x2 ≤ y ≤ |x|}  f,i .ksuq'

			 

y

B

0

y = x
y = − x

A(1, 1)

5
5

S1

				  

	 y  =  x  iy  y  =  x2 úi£fuka

			   A ≡ (1, 1)				    5

			   S1	 =  12 × 1 × 1 − x2
0

1

∫ dx	 5

				    =  12 − x
3

3
⎡

⎣⎢
⎤

⎦⎥0

1

 =  12 − 13
⎛
⎝
⎜
⎞
⎠
⎟ 	 5

				    =  3− 26   =  16

			   ∴ wdjD; jr®.M,h 2S1  =  13   jr®. tall	 5
	 	 	 	 	 	 	 		 	 	 	 	 30
.............................................................................................................................................................

- 16 - 

[17 jk mssgqj n,kak



16.	 (a)		  A	 ≡ 	 4
3

,  5
3

⎛
⎝
⎜

⎞
⎠
⎟     5  				 

D

B

A

Cx − y − 1 =  0

x − 2y
 + 2 =  0

2x − y − 1 =  0
			   B	 ≡   (4, 3)          5  

		  AD fr®Ldfõ iólrKh"

		  y− 5
3

	 =	 − 1 x − 4
3

⎛
⎝
⎜

⎞
⎠
⎟     10

		  y− 5
3

	 =	 − x + 4
3

		  x + y − 3 =  0             5

		  BD // AC ksid" BD fr®Ldfõ iólrKh 2x − y − k =  0 f,i .; yelsh' fuys k ksh;hls'

												              5
		  th B yryd hk ksid"  8 − 3 − k =  0         
			         ∴  k =  5   5  

		  ∴ BD fr®Ldfõ iólrKh 2x − y − 5 =  0  5
		  C  ≡   (0, −1)  5

		  D  ≡  8
3

,  1
3

⎛
⎝
⎜

⎞
⎠
⎟   5

		  ∴ CD wkql%%uKh =  

1
3
+1

8
3
− 0

  = 12   5

			   AB wkql%%uKh = 
3− 5
3

4− 4
3

  = 12   5

		  ∴ AB // CD  5
		  ;jo BD // AC o jk neúka" ABCD iudka;rdi%%hls'  5
		  tys úlr®K ,ïn jk neúka" ABDC frdïnihls'  5
	 	 	 	 	 	 	 		 	 	 	 	 75
.............................................................................................................................................................

	 (b)	 r1 − r2 < C1 C2 < r1 + r2     10
		  x 2 + y2  + 6x + 2fy = 0 iy x 2 + y2 − 2y − 3 = 0 jD;a; fol m%%,ïnj f√okh fõ kï" 

		   2.3.0 + 2 f (−1) = 0 + (−3)     10  
			   ⇒   f = 32  

			   S1 ≡  x 2 + y2  + 6x + 2fy = 0  iy S2 ≡  x 2 + y2 − 2y − 3 = 0 jD;a; fol P1(x 1, y1) iy P2(x 2, y2) 		
		  ,CIH foflys° f√okh jkafka hehs .ksuq'

			   S1 + lS2= 0  ⇒ (1+l) x 2 + (1+l) y2  + 6x + 2( f −l) y − 3l  =  0 
			   ∴ l mrdñ;shla jk úg" 
			   fuu iólrKh u.ska jD;a;hla ksrEmKh fõ'  5
 			   S1 = 0 jD;a;h P1(x 1, y1) yryd hk ksid" x1

2 + y1
2  + 6x1

 + 2fy1 = 0  (1)
 			   S2 = 0 jD;a;h P1(x 1, y1) yryd hk ksid" x1

2 + y1
2  − 2y1

 − 3 = 0  (2)
			   (1) + l(2) ka" (1+l) x1 2 + (1+l) y1

2  + 6x1
 + 2( f −l) y1 − 3l  =  0

			   tkï S1 + lS2= 0 jD;a;h P1(x 1, y1) ,CIHh yryd hhs'     10  
			   tf,iu" S1 + lS2= 0 jD;a;h P2(x 2 , y2) ,CIHh yryd o hk nj fmkaúh yelsh'  5   

[18 jk mssgqj n,kak
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			   ∴ S1 + lS2= 0 u.ska S1 = 0 iy S2 = 0 jD;a; foflys f√ok ,CIH yryd hk ´kEu 		
		  jD;a;hla ksrEmKh fõ' fuys l mrdñ;shls'     

 			   (i)	 S1 + lS2 ≡  (1+l) x 2 + (1+l) y2  + 6x + 2( f −l) y − 3l  =  0. fuys f = 32  

				    fuh (− 2, 2) ,CIH yryd hk úg" (1+l) 4 + (1+l) 4 − 12  + 2( 32  −l) (2) − 3l  =  0   10  
				    ⇒  8 − 12  + 6  + 8l − 4l − 3l  =  0 
				    ⇒  2  + l  =  0
				    ⇒  l  =  − 2 
	 	 	 	 ∴ wjYH jD;a;fha iólrKh	 − x2 − y2  + 6x  + 7y + 6 = 0
								        x2 + y2  − 6x  − 7y − 6 = 0  5   

		  (ii)	 fmd≥ cHdfha iólrKh" S1 − S2 = 0 
				   6x  + (2 f + 2) y + 3 = 0
				   6x  + 5y + 3 = 0      5
			   S1 + lS2 = (1+l) x 2 + (1+l) y2  + 6x + 2( f −l) y − 3l  =  0

			   flakaøh ≡  −
3

1+λ
,  λ − f

1+λ
⎡
⎣⎢

⎤
⎦⎥       5

			 
			   l=vdu jD;a;fha flakaøh" fmd≥ cHdh u; msysgk neúka"

			  6 − 3
1+λ

⎛
⎝
⎜

⎞
⎠
⎟   +5

λ − f
1+λ
⎛
⎝
⎜

⎞
⎠
⎟  + 3 = 0   fuys f  = 32    5

			  −18  + 5l − 5 f + 3 + 3l  =  0

			   8l  =  18 − 3 + 15
2

 = 452  ⇒  l  =  4516

			   ∴ wjYH jD;a;fha iólrKh	
61
16  x2 + 6116  y2  + 6x + 2 32

− 45
16

⎛
⎝
⎜

⎞
⎠
⎟ y −13516 = 0

								        61x2 + 61y2  + 96x  − 42y − 135  =   0  5

	 	 	 	 	 	 	 		 	 	 	 	 75
.............................................................................................................................................................

17.	 (a)	 cosA+cosB+cosC = 32  

		  1− 2sin2 A
2
+ 2cos B+C

2
cos B−C

2
= 3
2

		   10  

		  A + B + C = p  ksid"  2cos π
2
− A
2

⎛
⎝
⎜

⎞
⎠
⎟cos B−C

2
− 2sin2 A

2
= 1
2

		  2sin A
2
cos B−C

2
− sin A

2
⎡
⎣⎢

⎤
⎦⎥
= 1
2 			   5

		
cos B−C

2
− sin A

2
= 1
4sin A

2

		  ⇒ cos B−C
2

	 =	 sin A
2
+ 1
4sin A

2
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	 	 	 	 =	
4sin2 A

2
+1

4sin A
2

	 	 	5

	 	 	 	 =	
1− 2sin A

2( )
2

+ 4sin A
2

4sin A
2

	 5

	 	 	 	 =	
1− 2sin A

2( )
2

4sin A
2

+1

	 	 	 cos B−C
2

 ≤  1 ksid 
1− 2sin A

2( )
2

4sin A
2

+1 ≤  1 	 5

	 	 	 ⇒  
1− 2sin A

2( )
2

sin A
2

≤ 0 	 	 	 	 5

	 	 	  0 < A < π ksid sin A2
> 0  fõ' ∴ 1− 2sin A

2
= 0  úh hq;=h'

			   túg cos B−C
2

 = 1 iy sin A2
= 1
2 		  5

	 	 	 ⇒ B = C iy A = π3  ;   0 < A < π  ksid"
			                  5

	 	 	 ⇒ A = B = C = π3
	 	 	 ⇒ ABC ;%%sfldaKh iumdo fõ'

	 	 	 	 	 	 	 		 	 	 	 	 45
.............................................................................................................................................................

	 (b)	 f (θ ) 	 ≡ 	 3 cos2 q + 10 sinq  cosq + 27 sin2q

				    ≡ 	
3
2 [1 +  cos2q ] + 5 sin2q  + 272 [1 −  cos2q ]	 5

				    ≡ 	 15 −  12cos2q + 5 sin2q

				    ≡ 	 15 −  13[ 1213 cos2q − 513  sin2q ] 		  5
							                   5
				    ≡ 	 15 −  13[cos2q cosa − sin2q sina] fuys cosa = 12

13
 iy sina = 513    5

							                    jk m˙† 0 < a < π2
				    ≡ 	 15 −  13cos(2q +a) 

			   ∴ f (θ ) =  a +  b cos(2q +a) wdldrh fõ'

			   fuys a = 15, b = −13, a =cos−1 12
13
⎛
⎝
⎜

⎞
⎠
⎟ = sin−1 5

13
⎛
⎝
⎜

⎞
⎠
⎟  fõ' 0 < a < π2   

				         5                5

		  f (θ ) ≡  15 −  13cos(2q +a) ;  fuys a = cos−1 12
13
⎛
⎝
⎜

⎞
⎠
⎟ = sin−1 5

13
⎛
⎝
⎜

⎞
⎠
⎟  

- 19 - 
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		  ishÆ q i|yd f (θ )ika;;sl fõ'

		  q = 0 jk úg f (0) = 15 −  13cosa  = 15 − 12 = 3
		  q = p jk úg f (p) = 15 −  13cos(2p +a)  = 15 −13cosa  = 3
		  −1≤  cos(2θ +a)≤ 1	 ⇒	 −13≤  13cos(2θ +a)≤ 13   ⇒   −13≤  −13cos(2θ +a)≤ 13
					     5  	 ⇒	 2 ≤  15 − 13cos(2θ +a)≤ 28
						      ⇒	 2≤  f (θ ) ≤  28	 5  
		  wju ,CIHfha° f (θ ) = 2.	 túg	 cos(2q +a) = 1  ⇒   2q +a = 2nπ ; fuys n ∈ Ζ   5  	
							       q  =  nπ − α

2
 =  π − α

2
,  q ∈ [0, π] ksid		  5  

		  Wm˙u ,CIHfha° f (θ ) = 28.	 túg	cos(2q +a) = −1  ⇒   2q +a = 2nπ ± π " n ∈ Ζ	 5  	
							       q  =  nπ ± π

2
− α
2
 =  π

2
− α
2

,  q ∈ [0, π] ksid	 5  
			   f (θ ) ≠ 0 fõ'

		
0

2

28

f(θ )

(0, 3) (π, 3) 

( π2
− α
2 , 28) 

(π − α2 , 2) 

π θπ
2

10

		  f (q ) − k = 0 iólrKhg

		  (i)	 tla úi∫ula muKla we;af;a" k = 2 jk úg yd k = 28 jk úg h'	 5   
		  (ii)	 úi∫ï folla we;af;a" 2 < k < 3 jk úg yd 3 < k < 28 jk úg h'	 5  
		  (iii)	 úi∫ï ;=kla we;af;a" k = 3 jk úg h'				    5  
		  (iv)	 úi∫ï fkdue;af;a" k < 2 jk úg yd  k > 28 jk úg h' 		  5   

	 	 	 	 	 	 	 		 	 	 	 	 90
.............................................................................................................................................................

	 (c)	 sin−1 2
3
− sin−1 x = π

2  
					          5  

		  a  = sin−1 2
3

 o b  = sin−1 x  o hehs .ksuq'	 a  =  sin−1 2
3

    0 < a < 
π
2

		  túg a  − b = 
π
2  ⇒  a  = 

π
2 + b	 	 sina  = 23

		  ⇒ cosa  =  cos (
π
2 + b) 				   cosa  = 1− 2

3
			               =  −sin b  	 5  					   

		  ⇒  
1
3

  =  −x 				           = 13

		  ⇒   x  =  − 1
3
	 5  	 	 	            

	 	 	 	 	 	 	 		 	 	 	 	 15
.............................................................................................................................................................
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w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2015
ixhqla; .◊;h - II m;%%h 
ms<s;=re i|yd u. fmkaùu 

A  fldgi

1.	 kejg idfmaCIj fndaÜgqfõ fm; (			   A D

C

7 km

24 km
a t = 0

t = 2 h

		  DC	 =	 242 + 72  km   =   25 km
		  tan a	 =	 7

24
    5 	

		  S - kej" B - fndaÜgqj" E - fmd<j   
	  
	 (i)	 VB,S  =	   a

25
2

 km h−1
   5

	 	kej yd fndaÜgqj w;r fláu ≥r	 =	 24 sin a km

						      =	 24 . 7
25

 km

						      =	 168
25

 km  5

	 (ii)	 VB,E	 =	 VB,S + VS,E

			   = 	 a
q

25
2

13
  5      tan q  =  125

						      13 sin q − 25
2

 cos a
			   =	  0	 =	 13. 12

13
 − 25

2
 . 24
25

						      =	 12 − 12
						      =	 0	

					     25
2

 sina − 13 cos q 

					     =	 25
2

 . 7
25

 − 13 . 5
13

					     =	 72 − 5	

					     =	 − 3
2

	

			   ∴ VB,E	 =   3
2

km h−1  (W;=rg)  5
	 	 	 	 	 	 	 		 	 	 	 	 25

	
...........................................................................................................................................................
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B

C D

A4a

3a

I1

I2

m
mu

u

v

v

I

m m

a

	2.	 AB  BC iy AD  DC ksid"
	 A g fhfok wdfõ.h wkqj AB iy AD ;ka;= †f.a 
	 I1 yd I2 wdfõ. we;s jqj;a BC iy DC ;ka;= †f.a 

	 wdfõ. we;s fkdfõ'   5
	 ;ka;= wú;kH neúka" 

	  BA †Ydjg A yd B ys wxY=j, m%%fõ. u o
	  DA †Ydjg A yd D ys wxY=j, m%%fõ. v o hehs .ksuq'   5
	 moaO;shgu" BA

 
 †Ydjg I = ∆ (mv) fh°fuka" I cos a = 2mu    

	  moaO;shgu" DA
 

 †Ydjg I = ∆ (mv) fh°fuka" I sin a = 2mv   5  

	 sin a = 
3
5  iy cos a = 

4
5  fõ'

							     

	 ∴ u	 =  
4
5 I . 

1
2m   = 2I5m

	    v	 =  
3
5 I . 

1
2m   = 3I

10m
  5

	 ∴ A ys m%%fõ.h = I
10m

42 +32  = I
2m         

u

v
b

	

		  b  =  tan−1 v
u
⎛
⎝
⎜
⎞
⎠
⎟  =  tan−1 3

4
⎛
⎝
⎜
⎞
⎠
⎟   = a

	 B ys m%%fõ.h = BA †Ydjg 2I5m  

	 C ys m%%fõ.h = 0

	 D ys m%%fõ.h = DA †Ydjg 3I
10m

  5
	 	 	 	 	 	 	 		 	 	 	 	 25

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

3.	 ;sria p,s;h i|yd"	 Pv = H fh°fuka" H = 3P  (1)
				    F = ma fh°fuka" P − k . 32 = 0  (2)
								          5
				    ⇒ H = 27 k  (3)

	 wdk; ;,h †f.a by<g p,s;h i|yd"					  

π
6

P1

95 g
	 Pv = H fh°fuka" H = 2P1  (4)

	 F = ma fh°fuka" P1 − 95 g sin π
6

 − k . 22  = 0   (5)     5

				    ⇒ 
H
2  = 475 + 4 k  (6)

	 (3) iy (6) ka"	 19 k = 950   ⇒   k = 50
				    H  = 1350 W  =  1.35 kW    5  			 
	 wdk; ;,h †f.a my<g p,s;h i|yd"					  

π
6

P2

95 g

	
		

	 Pv = H fh°fuka" 	 H = 4P2 

	 F = ma fh°fuka" 	 P2 + 95 g sin π
6

 − 50 . 42  = 95 a    5

				  
1350
4  + 475 − 800  = 95 a 

				            a	 = 1
2×95

 (675 − 650)

					     =  25
2×95   =  538 m s−2    5

	 	 	 	 	 	 	 		 	 	 	 	 25
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4.	 t = 0 úg
	 i + j

A(−10 i + 6 j) 

B(2 i + 3 j) 

l(−2 i + j) 

 5

		  t = T jk úg wxY= fol .efÜ kï"
							       P ys úia:dmkh = (i + j)T
							       Q ys úia:dmkh = (−2 i + j)l T
							       .efgk ,CIHfha msysàu ie,lSfuka"
							       −10 i + 6 j + (i + j)T   ≡   2 i + 3 j + (−2 i + j)l T
								                   5 			      5
	 ⇒	 (−10 + T − 2 + 2l T) i  =  (3 + l T − 6 − T) j
		  i ≠ j  yd  i, j ≠ 0  ksid"
		  2l T + T  = 12   iy   l T − T  = 3
		  ⇒  3T  =  6
		  ⇒  T  =  2          ∴ 2l  =  5

				             l  =  52    5  

		  ∴ v =  52 (−2 i + j)  ⇒ v  = 52 (−2)2 +12  = 5 5
2     5  

	 	 	 	 	 	 	 		 	 	 	 	 25

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

5.	 OA
 

 = a + 2b" OB
 

 = 3a − b 

	 OA ⊥OB 	 ⇒ OA
 

. OB
 

 = 0   5   
				    ⇒ (a + 2b).(3a − b) = 0 
				    ⇒ 3 |a|2 + 5 a . b − 2 |b|2 = 0  ,   5   a . b  = b . a ksid"

				    ⇒ a ⋅b = 25
b 2 − 3

5
a 2    5 	

	 a = 2  iy b =1  kï" a . b = 25
−12
5  = −2 

	

				    |a| |b| cosq  = −2    5   fuys q hkq a yd b w;r fldaKhhs'

				         2 cosq  = −2		  0 ≤θ ≤ π
				           cosq  = −1
				                 q  = p   5
	 	 	 	 	 	 	 		 	 	 	 	 25

6.	 n, ;=k tal ,CIH ùu'    5  
	

C
R

O

D

G

W2

W1

F

F/

F/

R/

R/

A
θ
2

θ
2

θ
2

θ
2

90

− θ 2

 5

	 is,skavrfha nr iy rΩ ;sria ;,h u.ska 
is,skavrh u; fhfok n,h C ,CIHh yryd  
hk neúka" D ys° oKav u.ska is,skavrh u; 

fhfok n,h o C yryd hd hq;=h'    5  

						      túg" OĈD =OD̂C = θ
2

						      is,skavrfha iu;=,s;;dj i|yd" 
F
R
≤ µ  fõ'  5  

						      ∴ tanθ2
≤ tanλ

						      ⇒  λ ≥ θ2 " ^0 < l, q < π2  neúka&

							        5
	 	 	 	 	 	 	 		 	 	 	 	 25
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7.	 A, B, C <uhska ;sfokd .egÆj ksjer† j" iajdh;a;j úi£fï isoaê ms<sfj<ska A, B, C hehs .ksuq' 

	 túg P(A) = 1
6

,  1
2 , P(B) = 1

6
,  1

2  iy P(C) = 13  fõ' 
	

	 X : <uhska fofokl= muKla .egÆj ksjer†j	 iajdh;a;j úi£u f,i .ksuq'

	 túg"	 X	 =	 (A ∩ B ∩ C/)∪ (A ∩ B/ ∩ C)∪ (A/ ∩ B ∩ C)
		  P(X)	 =	 P (A ∩ B ∩ C/)+ P (A ∩ B/ ∩ C)+ P (A/ ∩ B ∩ C)  ^m%%;HCIh&  5  
		  	 =	 P(A) P(B) P(C/) + P(A) P(B/) P(C) + P(A/) P(B) P(C)    5  
						      ^A, B, C tlsfklska iajdh;a; neúka&

		  	 =	 1
6

,  1
2 1

6
,  1

2  (1 − 13 ) + 1
6

,  1
2 (1 − 1
6

,  1
2 ) 13   + (1 − 1

6
,  1

2) 1
6

,  1
2  13    10

		  	 =	 1
6

,  1
2 1

6
,  1

2  23  + 1
6

,  1
2 1

6
,  1

2  13   + 56  1
6

,  1
2  13   

		  	 =	 8
36     5  	

		  	 =	 2
9

	
	 	 	 	 	 	 	 		 	 	 	 	 25

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

8.	 R : frdai meye;s u,a iys; me<hla ,eîu

	 P(R) = 
1
6  iy P(R/) = 1 − 

1
6  =   56 	     5

	 n : jems˙h hq;= weg .Kk

	 X : hg;a ms˙ihska frdai meye;s u,a iys; tla me<hla ,eîu
	 P(X) 	 = 1 − P (frdai meye;s u,a iys; tla me<hlaj;a fkd,eîu)

	 	 = 1 − P (R/ ∩ R/ ... ∩ R/)		      5

	 	 = 1 − {P (R/ )}n > 0.98		      5

			   0.02 > ( 56 )n

			 
n > ln(0.02)

ln 5
6( )

= 21.46		      5

	

			   ∴ n
wvq;u

 = 22			      5
	 	 	 	 	 	 	 		 	 	 	 	 25
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9.		  x −2 −1 0 1 2
f 4 1 3 1 1

f . x −8 −1 0 1 2
f . x2 16 1 0 1 4

 5

		  x 	 =	
fx∑
f∑

	=  −610  =  −0.6     5 	

		  σ x
2 	=	

fx2∑
f∑
− x

2
  =  2210  − 0.36  =  1.84     5 				     	

	
	        ∴σ x  =   1.84

		  y  =  2000 − 4x  f,i .ksuq'

		  túg"	 y 	 =	 2000 − 4 x
				    =	 2000 + 2.4
				    =	 2002.4      5 	

		     σ y
2 	 =  42 . σ x

2 	

			   	 =  16 × 1.84  				     	 	
		  ∴	 σ y  =  4 1.84       5 		 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 25
	...........................................................................................................................................................

10.	 	 x =
xi∑

20
 =  40

	 	 ∴ uqΩ ,l=Kqj, tl;=j	 =	 20 × 40  =   800
		  wvqu ,l=Kq yfhys tl;=j	 =	 6 × 25  =   150	   5
		  jeäu ,l=Kq yfhys tl;=j	 =	 440				  
		  ∴ b;s˙ 8 fokdf.a ,l=Kqj, tl;=j	

					     =	 800 − 590   =   210	   5

		  (i)      ∴ b;s˙ 8 fokdf.a ,l=Kqj, uOHkHh

					     = 	 210
8

 = 26.25     5
	

		  (ii)      f;jk p;=r®:lh	 = 	 Q3

			                  
3
4 (n + 1)  =   

3
4  × 21  =	 15 34

			                  15 jk ,l=K	 =	 70	  5

			                  16 jk ,l=K	 =	 71

				    ∴  Q3	 = 	 70 + 34 (71 − 70)

					     = 	 70.75	    5 	  
	 	 	 	 	 	 	 		 	 	 	 	 25
	...........................................................................................................................................................
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B  fldgi

11.	 (a)	

Q

0

P

−g

−g

−V

tt1t0

at0

at1

V

Ta b b

 10

 10

 5

tan b  = g

	 	 	 	 	 	 	 		 	 	 	 	 25

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

		  P wxY=fõ p,s;hg"

		  tan b  =  
at0
t1 − t0

	 ⇒	 g	 =	
at0
t1 − t0

			       5 	             5

						      t1 − t0	 =	
at0
g   

						          t1	 =	
at0
g + t0  

		  				         t1    = t0
g

(a + g)   5

	  Q CI◊l ksi,;djg t<fUk ld,h T kï"

		  tan b  =  
at1
T − t1

	 ⇒	 g	 =	
at1
T − t1

   ⇒  T − t1 =  at1
g

   5

		  tan b  = V
T − t1	

		     V	 =   g(T − t1)

				    =  
at1
g

g    =  at0
a
g
+1

⎛

⎝
⎜

⎞

⎠
⎟   5

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 25 	

...........................................................................................................................................................
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	 (b)	

OA

B

a

40 km h −1
10 km h −2

20 km h−1

5 km h−2

		  V(Y, X)	 =	 V(Y, E) + V(E, X)

			   =	 a  40 km h−1 +  20 km h−1     5 	

b
QR

P

a

40

20

  5							       	 	 	 	 	 	
	 =	 PQ

 
 + QR
 

  =  PR
 

				  
		

		  iy a(Y, X)	 =	 a(Y, E) + a(E, X)  

			   =	 a
10 km h−2

 + 5 km h−2
     5     	

b
1

NM

L

a

10

5

  5
   

			   =	 LN
 

+ NM
 

 =  LM
 

		  (i)	 tan b	 =     40sinα
40cosα − 20 	   	   5

				    =     2sinα
2cosα −1

		  (ii)	 tan b
1
	 =     10sinα

10cosα − 5
	 =     2sinα

2cosα −1 	     5

		  (i) yd (ii) ka"   tan b  =  tan b
1

	 	 	 	       
b    =   b

1
  (0 < b , b

1
 < π)	     5

		  ⇒  V(Y, X)  a(Y, X)       5
		  ∴ X g idfmaCIj Y ys .uka fm; ir, fr®Ldjls'	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 40
..............................................................................................................................................................
		  a = 60° kï"
			   tan b ,  tan b

1
 wr®: fkd±lafõ'

			   ∴ b   =  b
1
 = 90° fõ'       5

		  ∴ X g idfmaCIj Y ys .uka fm; AO g ,ïn fõ'

	 	 	

A
O

B

L
60°

	 X iy Y w;r flá;u ≥r = AL = 10 − 10 cos 60° 
					           					        =  5 km       5 	 	

	 	 	 	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	 10
..............................................................................................................................................................
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	     								         	 (c)	

a

A

B P

Rm

a1

a

mg 
Mg 

C
a

Q

 10

		  a (M, E)	 =	  a ,   a (m, E)	 =    a

a1

a             5

			        F	 =	 ma fhoSfuka" 

		  m :  a   ; mg sina	 =	 m (a1 + a cosa)   (1)	      5
	
		  M, m    ;         0	 =	 Ma + m (a + a1 cosa)
	

		    		             0	 =	 (M + m) a + m a1 cosa   (2)	       10
		  (1) yd (2) ka ;

			     		       0	 =	 (M + m) a + m (g sina − a cosa)cosa	       5

			           − mg sina cosa	 =	 (M + m − m cos2a ) a

				    ∴ a  =  −mgsinα cosα
M +msin2α  = − mgsin2α

2(M +msin2α)
							          5

		  m :  a

R

  ; R − mg cosa	 =    ma sina        5

	 	 	 	 	           R 		 =    mg cosa − m
2gsin2α cosα
M +msin2α

 

								        =   mgcosα
M +msin2α

 {M + m sin2a − m sin2a}       5
	

								        =   Mmgcosα
M +msin2α

	 	 	 	 	 	 	 	 	 	 	 	 50

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

12.	 (a)    

q

P

P.E = 0 

C

O

Rv
B

A

u m
2m3mg

									          	  (i)	

u 

m 

v1  

3m 
												           fr®Çh .uH;d ixia:ß;sh fh°fuka ;
												                					        3mv1 	 =	 mu 	  

  5
	   	   			     												                v1	 =	 u

3
  	   5

		
	 	 	 	 		 	 	 	 	 	 	 	 	 	 	 10
..............................................................................................................................................................
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	 (ii)	   Yla;s ixia:ß;sh fh°fuka"

				   1
2

(3m)v2 + 3mg(a − a cosq )	 =	 1
2

(3m) u
2

9
				     15

	 	 					       	      			   v2	 =	 u2
9
− 2ga(1 − cosq )  	   5

	 	 		 F	=   ma  fh°fuka"	

	    		 	 PO ;   R − 3mgcosq	 = 3m ( v2a )									           10

         			                 		  R		 =	 3m
a { u29 − 2ga + 3ga cosq }			     5

	 	 	 	 	 	 	 	 	 	 	 	 35
..............................................................................................................................................................

       (iii)   q = 2π3  jk úg ;      v2	=	 u
2

9
− 2ga(1+ 1

2 )  =   u
2

9
− 3ga			    5

         		   5   u
2

9
− 3ga > 0  kï wxY=j C ys° bj;a fõ' túg  u > 3 3ga  úh hq;=h'

	 	 	 	 	 	 	 	 	 	 	 	 10
..............................................................................................................................................................
       (iv)   	C isg A olajd p,s;h i|yd"  s  =  ut + 1

2
at2 fh°fuka"  

 		      3 a + 3a
2

    =   v( 12 )t	 ⇒  3 3 a  =  vt  (1) 		    5   
	

	    	  ↑− 3a2   =  v 3
2

t − 1
2
gt2   (2) 			     5

		  (1) iy (2) ka"

	         − 3a2 	 =	 v 3
2

 . 3 3a
v

− 1
2
g 27
v2

a2		    5
		  1

2
ga 27

v2
	 =	 9

2
 + 3
2

 
		  27ga	 =	 12v2

		  9
4 ga	 =	 u2

9
 − 3ga 

		       u
2

9
 	 =	 9

4 ga  +  3ga	 	 	   5

		  ∴  u 	 =	 3
2
21ag 			 

		
	 	 	 	 		 	 	 	 	 	 	 	 	 	 	 20

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

	 (b)	 fr®Çh .uH;d ixia:ß;sh fh°fuka" 
 	        					                  mv1 + Mv2	 =	 mu   (i) 	   10
 		  ksõgkaf.a m¯CIKd;aul kshuh fh°fuka"   
								        v1− v2	 =     −eu   (ii) 	   10

		  (i) iy (ii) ka         v1    =    u(m− eM )(m+M )    iy       v2	   =   mu(1+ e)(m+M )   	   10
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		             ∆ E	 =   1
2∑  I.(U +V )  fh°fuka"				      5  

                     	 =    1
2

(I)(v2) + 1
2

(−I)(u + v1)  =  − I
2 (u + v1− v2)  =  − I

2 (u − eu)     10

                   		 =    − I
2 (1 − e)u    5   ;  fuys  I  =  Mv2  =  

Mmu(1+ e)
(M +m)     5  

    			    12
Mmu2 (1+ e)(1− e)

(M +m) 	 =   14 mu2    10

 			   M(1 − 2e2)	 =   m    5    ⇒    1− 2e2  >  0    5    ⇒   e  <  1
2

	

												            75
................................................................................................................................................................

13.	
M maA B

A B
ga

A
B

R

mg
x

R

T
1
2

	 B wxY=jg  F = ma fh°fuka" R = mg

	 B wxY=jg  F = ma fh°fuka" − 12 R − T = m x  	  10

	 ;ka;=fõ m%%;Hia:;d udmdxlh 2mg ksid" T = 2mg xa 	  10

	 ⇒	 − 12 mg − 
2mgx
a

   =  m x       10

	 ⇒	  x  = − 2g
a

x + a
4

⎛
⎝
⎜

⎞
⎠
⎟    (1)	

		  ∴ wxY=fõ p,s;h ir, wkqjr®;S jk w;r foda,k flakaøh x = − a4  u.ska fokq ,efí'    5

		  x + a
4
=α cosωt +β sinωt    (2)  f,i .;a úg" 

	

		  t = 0 ° x = 0 neúka" a = a4     5

		  t úIhfhka wjl,kfhka"  x   = −a ω sin ω t + b ω cos ω t   (3)

		  t = 0 ° x   = ga  neúka" ga  = b ω    ⇒  b  =  
ga
ω     5

		  t úIhfhka kej; wjl,kfhka"  x 	 =  −a ω 2 cos ω t − b ω 2 sin ω t  
							       =  − ω 2 (a cos ω t + b sin ω t)  

							       =  − ω 2 (x + a4 )    5
	 	 	 	 	 	 	 	 	 	 	 	 50
..............................................................................................................................................................
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		  (1) ka"  ω 2  = 2ga   ⇒  ω   = 2g
a

    5
	

		  ∴ a  = a4   iy b  = ga  a
2g

 =  a
2

    5
	 	 	 	 	 	 	 	 	 	 	 	 10
..............................................................................................................................................................

	 	 Wm˙u ú;;sfha ° x  = 0 neúka"	  10
		  (3) ka" a  sin ω t  =  b  cos ω t

			   ⇒ tan ω t = β
α

 = 
a
2

a
4

  =  2 2     5

		  (2) ka"  x + a4   =  a4
1
3 + a

2
2 2
3

				    =   a12  (1 + 8)

				    =   3a
4

			   ⇒      x	 =    
a
2        5

			   ∴ Wm˙u ú;;sh 
a
2  fõ'

	 	 	 	 	 	 	 	 	 	 	 	 20
................................................................................................................................................................

			   Wm˙u wd;;sh  = 2mg
a

a
2  = mg      5

			   A wxY=fjys iu;=,s;;dj i|yd"		

S
F

Mg
T  

			   S = Mg  yd  T = F 

			 
F
S
≤ 1
2  neúka"  

mg
Mg

≤ 1
2       5

			            10
				          ∴ M ≥ 2m
	 	 	 	 	 	 	 	 	 	 	 	 20
................................................................................................................................................................

		

T
y 1

2
mg

y
							     

a
2

		                −T + 1
2
mg	 = m y 	   5

		        − 2mga
y  + mg

2
	 =  m y   

	 	      	            y 	 = − 2g
a

y− a
4

⎛
⎝
⎜

⎞
⎠
⎟ 	   5

	 	 	 	 	 	 	 	 	 	 	 	 10
................................................................................................................................................................
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		  foda,k flakaøh  = a4       5

		  fldaKsl m%fõ.h  = 2g
a      5

		  ir, wkqjr®;S p,s;hg wkqrEm jD;a;dldr p,s;h ie,lSfuka 

		  wdmiq taug .;jk ld,h	 =    π 
a
2g      5 	     

a
4

θ

3a
4

		  hdug .;jk ld,h	

				    =  θ
ω

  =     a
2g
cos−1 1

3      5

		  ∴ .;jk uqΩ ld,h	 =	 a
2g
cos−1 1

3  +  π 
a
2g   

						      =	 π + cos−1 1
3
⎛
⎝
⎜
⎞
⎠
⎟

⎡
⎣⎢

⎤
⎦⎥

a
2g

  	    5

		  wdmiq p,s;h i|yd y 	=  a4 (− 2g
a )sin 2g

a t  	    5 	

			   t    =    π 
a
2g  úg 

			 
2g
a t   =   π

			   ∴   y   =  0	   5
			   ∴ B wxY=j wdrïNl ,CIHhg meñK ksh; jYfhkau ksYap,;djg m;afõ'   5

	 	 	 	 	 	 	 	 	 	 	 	 40
................................................................................................................................................................

		  fjk;a l%%uhla (

		  B wxY=fõ p,s;h (

		  B wxY=j Wm˙u ú;;shg hdug ld,h t0 f,i .ksuq'

		  tan ω t = 2 2  kï cos ω t = 13  fõ'	   5

		  ∴ cos ω t0	 =	 13  

		           ω t0	 =	 cos−1( 13 )
			   t0	 =	 1

ω
cos−1( 13 )   =  a

2g cos−1( 13 )	   5

		  B wxY=fõ wdmiq p,s;h i|yd 

			   wdrïNl ia:dkhg taug ld,h t1 kï"

			   túg y = 0 fõ'	   5
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		  ∴ cos 2g
a t1	 =   −1 

			 
2g
a t1	 =   π	 ⇒	 t1   =  a

2g π	   5  

		  ∴ B wxY=j wdrïNl ,CIHhg meñ”ug ld,h 
				    =	 t0 + t1

				    =	 a
2g [π + cos−1( 13 )]		    5

		  t1 = a
2g π  ld,hlg miq m%%fõ.h y  kï" 

			       y 	 =  − a4  2g
a sin 2g

a t1	   5

			       	 =  − a4  2g
a sin 2g

a
a
2g π

			       	 =  0		    5
			   ∴ B wxY=j wdrïNl ,CIHhg meñK ksh; jYfhkau ksYap,;djg m;afõ'   5

	 	 	 	 	 	 	 	 	 	 	 	 40
................................................................................................................................................................

14.	 (a)	

O

A

B

G

D

E
a

b
5

3
4

2

		 OG
 

	 =	 OB
 

 + BG
 

 
							       =	 OB

 
 + lBE
 

							       =	 OB
 

 + l[BO
 

+OE
 

]

							       =	 OB
 

 + l (−OB
 

 + 3
7 OA
 

)

							       =	 b + l ( 3
7

a − b)   (1)	   15
		  OG

 
	 =	 OA

 
 + AG
 

				    =	 OA
 

 + μ AD
 

				    =	 OA
 

 + μ[ AO
 

+OD
 

]

				    =	 OA
 

 + μ (−OA
 

+ 57 OB
 

)

				    =	 a + μ ( 57 b − a)   (2)		    15
		  (1) iy (2) ka"

		  b + l ( 3
7

a − b)	 =	 a + μ ( 57 b − a)		   5

		  a, b iajdh;a; ffoYsl ksid"

				    3λ
7

	 =	 1 − μ    (3)		    5
	

				    1 − l	 =	 5µ
7     (4)		    5

		  (3) + 3
7

×(4)

				    3
7

	 =	 1 − μ + 15
49

μ

				    4
7

2
1 	 =	 34

49
17
7

μ    

- 13 - 
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	 	 	    ⇒	    μ	 =  1417 		    5

		  OG
 

	 =	 a + 1417 ( 57 b − a)    =    a + 1017 b − 1417 	a

				    =	 3
17 a + 1017 b           =   117 (3a + 10b)		    10

	 	 	 	 	 	 	 	 	 	 	 	 60
................................................................................................................................................................

	 (b)		

A B

CD 

a a q

2P

4P

3P

P
μP

lP

4a

3a R

  5

		  (i)	 n, hq.auhlg ;=,H úg R = 0 fõ'		    5

				     X = 0,     Y = 0 úh hq;=hs'

  		  	X   :		  3P + lP cosa − μP cosa − 2P	 =  0	   5

  			   	 	 3P + lP 45  − μP 45   − 2P	 =  0

  			   	 	         5P  + 4lP  − 4μP 	 =  0
  			   	 	         		         5		  =  4μ − 4l    (1)	   5

  		    Y      :		  4P − P + lP sina + μP sina 	 =  3P + lP 35  + μP 35    =   0       5

  			   	 	      		     l + μ	 =  − 5    (2)	   5

		  (1) + (2) × 4

					     8μ   =  − 15    ⇒    μ   =  −158 	   5

								        l	 =  − 5 − μ  =  − 5 + 158  =  − 258       5
	 	 	 	 	 	 	 	 	 	 	 	 40
................................................................................................................................................................

		  (ii)	 B  = 0 úh hq;=h'	   5

  			   	 2P  × 3a  + P  × 4a  − lP  × 4a  sina	 =  0

				      6 + 4 − l × 4  × 35 	 =   0       ⇒    l   =   5012
25
6  =  256     5

  			       	 R cosq	 =	 P + (l − μ) P cosa     (1)	   5

			             R sinq 	 =	 3P + (l + μ) P sina     (2)	   5

			   (2)/(1) ka"	   tanq 	 =	
3P + (λ +µ)P× 3

5
P + (λ -µ)P× 4

5
	   5

			   R, AC g iudka;r ksid"   tanq   =  tana
	 	 	 	 	 	       q   =  a	 	   5
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3
4

  5
	 =	

3+ 25
6
+µ( )× 35

1+ (25
6
−µ)× 4

5

   =  
3+ 5
2
+ 3µ
5

1+ 5×2
3

− 4µ
5

				    13 − 12µ5 	 =	 22 + 12µ5   ⇒   9  = − 24µ5     ⇒   μ  = − 4524 	   5

			   iu;=,s;;djh i|yd R = 0 iy ´kEu ,CIHhla jgd >QQr®Kh Y=kH úh hq;=h'   10
			   (i) iy (ii) fldgia wkqj tlS iólrK tljr imqrd,k m˙† l, μ fiúh fkdyel'

	 	 	 	 	 	 	 	 	 	 	   	       50
................................................................................................................................................................

15.	 (a)		

X' 

X
X X

T

X X

X
Y

Y Yw

w

w

w

Y

X' X' 

X' 
Y' Y' Y' Y' 

C

A

EB

D

T

  10

π
5

2π
5

3π
10

		  oKavl †. 2a hehs .ksuq' A yryd hk isria fr®Ldj jgd moaO;sh iuñ;sl fõ'

		  ∴ A ys° Y = 0 fõ'	   5
		  AB oKafâ iu;=,s;;djg"

		  B   X × 2a sin π5  − w × a cos π5   =  0 	   10

				    X   =   
w
2
cot π

5   		    5  

		  AB oKafâ iu;=,s;;djhg 

		     Y  =  w	   5  

		  BC oKafâ iu;=,s;;djhg"

		  C   X × 2a sin 2π5  + Y × 2a cos 2π5  + w × a cos 2π5  − T × a sin 2π5    =  0 	   10

				    T	 =    2X + Y 2cot 2π5  + w cot 2π5

				    	 =    2  
w
2
cot π

5 + 2 w cot 2π5  + w cot 2π5 	   5  

				    	 =    w (cot π5  + 3 cot 2π5 )	  	   10

	 	 	 	 	 	 	 	 	 	 	 	 60
................................................................................................................................................................
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	 (b)	

A
F

B
45° 45°

E

P

C

D

a

d
e c

b

a

f

						      B    ;     F × a − P × a	 =	 0
							                    F 	 =	 P N	   10

					   

b45°

45°e

d

P

c

a≡ f

  30
    	 a  ≡   f	

								           a yd f  tlu ,CIHh fõ'    5  

		

oKav úYd,;ajh m%%;Hdn,h

AB
BC
CD
DE
AE
BE
EC

P N
2 P N

0
0
2 P N
P N
P N

f;rmqu
f;rmqu 

            −
            −

wd;;sh 
f;rmqu 
wd;;sh 

      35

		  wdOdrlh u; m%%;sl%%shdj R  = 2P N	   10
	 	 	 	 	 	 	 	 	 	 	 	 90
................................................................................................................................................................

16.         y

O 

P a dq 
q 

Q 

x 
  5

	
			 
				    Oy jgd iuñ;sl ksid ialkaO flakaøh Oy u; fõ'   5  
				    tall †.l ialkaOh ρ hehs .ksuq' lïì rduqfõ wrh a fõ'

	

	 PQ wxY= ud;%%fha ialkaOh	 =	 ρ a dq

	 PQ wxY= ud;%%fha ialkaO flakaøhg Ox isg ≥r y  =  a sinq 

	 O isg jia;=fõ ialkaO flakaøhg ≥r y kï"

			   y 	 =	
ydm∫
dm∫

	  

- 16 - 
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				    =	

ρasinθa dθ
0

π

∫

ρa dθ
0

π

∫
   =     

a2ρ sinθ dθ
0

π

∫

aρ dθ
0

π

∫						          10
 

				    =	
a2ρ −cosθ[ ]0

π

aρ θ[ ]0
π    =    

a −cosπ + cos0[ ]
π         10

				    =	
2a
π 	

	 	 	 	 	 	 	 	 	 	 	 	 30
................................................................................................................................................................

		  tall †.l ialkaOh ρ hehs .ksuq'

	

jia;=j ialkaOh x wCIfha isg ≥r y wCIfha isg ≥r 

A B O 2a

B A a

A O 2a

O 2a B A 

2 π a ρ

π a ρ

2 a ρ

3π a ρ + 2 a ρ

4a
π

2a
π

0

y

2a

3a

a

x

  30

		  x 	 =	 2a×2πaρ +3a×πaρ + 2aρ × a
3πaρ + 2aρ 	 	   10

			   =	 4πa+3πa+ 2a
3π + 2 	     =   7πa+ 2a3π + 2 	    5  

		  y 	 =	
4a
π
×2πaρ + 2a

π
×πaρ

3πaρ + 2aρ
  =    10a3π + 2 		     5  

			                    10

	 G(x,  y ) =	      7π + 2( )a
3π + 2

,  10a
3π + 2

⎡

⎣
⎢

⎤

⎦
⎥  

	 	 	 	 	 	 	 	 	 	 	 	 60
................................................................................................................................................................
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q 

O 

A 

w 
B 

G
y

x

  5
	    tan q	 =    

y
x 	 =    

10a
3π + 2
7π + 2( )a
3π + 2

        =   10
7π + 2       5  

								                 10

	 	 	 	 	 	 	 	 	 	 	 	 20

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

	

	

  5

q 

O 

A 
w 

B 

P 

G
	  O jgd >QQr®K .ekSfuka" 

					     O     ;
						      P × 4a	 =	 w × y 	   10

						          P	 =	 w
4a  × 10a3π + 2

							       =	
5w

2(3π + 2)    5  tall	

	 	 	 	 	 	 	 	 	 	 	 	 20
................................................................................................................................................................

  A
B   5

a

w 

G

a
y

x − 2a

}
	 tan a	 =	 x − 2a

y	

												            =	

7π + 2( )a
3π + 2

− 2a
10a
3π + 2

    10

												           =	 (7π + 2)a− 2a(3π + 2)10a

										         tan a	 =	 π − 2
10

											          a	 =	 tan−1( π − 210 )     5 			 
	 	 	 	 	 	 	 	 	 	 	 	 20
................................................................................................................................................................
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17.	 (a)	 P A B( )    =   P(A∩B)
P(B)

    ;    P(B) > 0 		    5
	 	 	 	 	 	 	 	 	 	 	 	 5
................................................................................................................................................................
	
		  P (A1 ∩A2 ∩A3 )	 =	 P [(A1 ∩A2 )∩A3 ]

				    =	 P (X ∩A3 )  ;   fuys X = A1 ∩ A2  fõ'

				    =	 P (X ).P(A3 X)  		    5 	

			           P (X )	 =	 P (A1 ∩A2 )

				    =	 P (A1 ).P(A2 A1)  		   5

		  ∴ P(A1∩A2∩A3)= P(A1). P A2 A1( ). P A3 A1∩A2( )
	 	 	 	 	 	 	 	 	 	 	 	 10
................................................................................................................................................................

		  A	 :	 f;dard.;a idud‚lhd jeäysáhl= ùu
		  C	 :	 f;dard.;a idud‚lhd <uhl= ùu
		  F	 :	 f;dard.;a idud‚lhd .eyekq whl= ùu
		  M	 :	 f;dard.;a idud‚lhd ms˙ñ whl= ùu
		  S	 :	 f;dard.;a idud‚lhd msyskqï ;gdlh Ndú; lrkakl= ùu

		  P (A)	 =	 3
4 	 P (C )	 =	 1

4 	

		  P (M | A)	 =	 3
4 	 P (F | A)	 =	 1

4 	

		  P (M | C)	 =	 3
5 	 P (F | C)	 =	 2

5 	

		  P (S | A∩M)	=	 1
2 	 P (S | A∩F) =	 13 		

		  P (S | C∩M)	=	 4
5 	 P (S | C∩F) =	 45 	 ⇒	 P (S | C) = 45 		    10

		  (i)	 P (S)	 =	 P (A ∩M ∩S ) + P (A ∩F ∩S ) + P (C ∩ S )										                    5
				    =	 P (A) P (M | A) P (S | A∩M) + P (A) P (F | A) P (S | A∩F) + P (C ) P (S | C)   5

				    =	 3
4 × 34 × 12 + 34 × 14 × 13 + 14 × 45   	   5

				    =	
9
32  + 

1
16  + 15     =    87160 		    5

	 	 	 	 	 	 	 	 	 	 	 	 30
................................................................................................................................................................
   

		  (ii)	 P (M | S)	 =       
P(M∩S)
P(S)

			   P (M∩S)	 =        P (A ∩M ∩S ) + P (C ∩M ∩S )	   5

				    =	
9
32  + 

1
4  × 

3
5  × 

4
5    

				    =       
321
800 			     5

		          ∴P (M | S)	 =	 P(M∩S)
P(S)     =   321

800
107

5
  ×  16087 29   =  107145

	 	 	 	 	 	 	 	 	 	 	 	 10
................................................................................................................................................................
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		  (iii)	 P (C∩M | S'       ) 	 =       P(C∩M∩ ʹ′S )
P( ʹ′S )

			   P (C∩M∩S'       )	 =        P (C ) × P (M | C) × P (S'        |M ∩C )

					     =	
1
4  × 

3
5  × 15  	 =  3100 		    5

		  ∴ wjYH iïNdú;dj	 =	 1 − P (C∩M | S'       )		    5

							       =	 1 − 
3
100
1− 87
160

     =	 1 −  3×160
100× 73

 
										                5

							       =	 682
730

	   5
	 	 	 	 	 	 	 	 	 	 	 	 20
................................................................................................................................................................

	 (b)		  ui =
xi − A
10

			 

mka;s ,l=K fi ui fi ui fi ui
2

24.5
34.5
44.5
54.5
64.5
74.5

1
9

35
40
12

3

−3
−2
−1

0
1
2

−3
−18
−35

0
12
6

9
36
35
0

12
12

−38 104
  5   5 

		  (i)	 A  =  54.5
			   x 	 =	 A  + C 

fiui
i=1

n

∑

fi
i=1

n

∑
		  =	 54.5 + 10 −38

100
⎛
⎝
⎜

⎞
⎠
⎟ 	   5

								        =	 54.5 − 3.8
								        =	 50.7		    5

			   ud; mka;sh 49.5 − 59.5

			         M0	 =    49.5 + 40−35
(40−35)+ (40−12)
⎛

⎝
⎜

⎞

⎠
⎟  × 10 		   5 	

			         	 =    49.5 + 533  × 10    
   
				    =     51.02 					      5

			         S.D	 =      σ   	 =    C 
fiui

2∑
fi∑
−

fiui
fi∑

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

   =    10 
104
100

− −38
100
⎛
⎝
⎜

⎞
⎠
⎟
2

	   5

					     			   =   10 (1.04− 0.382 )

								        =   9.46		    5

	 	 	 	 	 	 	 	 	 	 	 	 40
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		  (ii)	 xi ,l=Kg wkqrEm i;H ,l=K (xi − 3)
			   i;H uOHkHh	 =	 x − 3    =    50.7 − 3.00
					     = 	 47.7  			     5
			   i;H ud;h  M'

0	 =	 m0 − 3    =    48.02

			   úp,;dj fjkia fkdjk neúka"

			   iïu; wm.ukh fjkia fkdfõ'		    5  

			   iïu; wm.ukh  = 9.46 			     5
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		  (iii)	 x 	 =	 100× 47.7×50×55
150 	 =   50.13			     5

			   σ 2	 =	 1
n1 + n2

{n1σ1
2 + n2σ 2

2 +
n1n2
n1 + n2

(x1 − x2 )
2} 		    5

				    =	 1
150

{100×9.462 + 50×2.52 + 50×100
150

(7.3)2} 	   5

				    =	 73.59

			   σ	 =	 73.59    =    8.58				      5
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