
f.ngh.j.(c.juk;) - cjtpf; fUj;juq;F - 2016
tpilaspj;jYf;fhd topfhl;b 

,ize;j fzpjk;- I Mk; tpdhj;jhs;

  gFjp A 

1. f(n) = 4n  + 15n − 1;  n ∈ Z
+   
vdf; nfhs;Nthk;.

  n = 1 
 Mf ,Uf;Fk;NghJ  f(1) =  4 + 15 − 1 = 18  = 9 × 2 

  ∴   f(1) MdJ 9 ,dhy; tFf;fg;gLfpd;wJ.

  ∴   n = 1 ,w;Ff; Nfhit cz;ikahdJ.  5

 n =  p 
" p ∈ Z

+   
,w;Ff; Nfhit  9 ,dhy; tFf;fg;gLfpd;wnjdf; nfhs;Nthk;. 

 vdpd;>  f(p) = 4p  + 15p − 1 = 9k ;  k ∈ Z
+  
   5

  f(p + 1)  =  4p+ 1  + 15(p + 1)  − 1  

           =  4. 4p  + 15p + 15 − 1 

    =  4 [9k − 15p + 1]  + 15p + 15 − 1   5

    =  4  ×  9k − 45p + 18

    =  9  [4k − 5p + 2] 

    =  9 λ ;  λ = 4k − 5p + 2   ∈  Z
+   

  ∴   f(p + 1) MdJ  9  
,dhy; tFgLfpd;wJ. 

 ∴  n =   p + 1  
Mf ,Uf;Fk;NghJ Nfhit cz;ikahdJ.  5

 ∴ fzpjj; njhFj;jwpTf; Nfhl;ghl;bdhy; vy;yh Neu; epiwnaz;fs; n  ,w;Fk; jug;gl;Ls;s Nfhit 
9 ,dhy; tFf;fg;gLfpd;wJ> 5  

                         25

2.  

= Σ 
r = 0

10 
10

C
 

    
  r 2( (1

2 7( (1
5

 r 10 − r 

Tr =  10C
 

    
  r −  1

2 
11 − r 

2( (

7 
 r −1

 5( (  ; ,q;F1 ≤ r ≤  11  fõ' 

2 " 7 Mfpad Kjd;ik Mifahy; tpfpjKWk; cWg;GfSf;F 11 − r =  2p  MfTk; 

r − 1 =  5q  MfTk; ,Uj;jy; Ntz;Lk;. p, q ∈ Z
+ 

mjhtJ  r ∈  {1, 3, 5, 7, 9, 11} ∩ {1, 6, 11 }

∴  r =  1  my;yJ 11'

tpfpjKWk; cWg;Gfspd; $l;Lj;njhif =  
10

C
 

    
  0

10

C
 

    
  10

25  + 72

             =  32 + 49  = 81 

5

5

5

5

5

  + 7     ( (10
√  2

1
5

          
 
                  

  
                   

25

[gf;. 2 Ig; ghu;f;f



- 2 - 
3.    vt;tpj vy;iyAkpd;wp 5 gps;isfisf; nfhz;l xU FOit           

=
  

14

C
    

     
5

 njwpe;njLf;fj;jf;f tpjq;fspd; vz;zpf;if  
                   =  2002    5  

  5 Mz; gps;isfisf; nfhz;l FOf;fspd; vz;zpf;if         =  
8

C
    

   
5

                   =  56       5  

  5 Mz; gps;isfisf; nfhz;l FOf;fspd; vz;zpf;if         =  
6

C
    

    
5

                   =  6         5  

  ∴  ,Ughyhu;fisAk; tifFwpf;FkhW 5  gps;isfisf; nfhz;l           

  xU FOit njwpe;njLf;fj;jf;f tpjq;fspd; vz;zpf;if          
= 

 
 + 

8

C
    

   
5

6

C
    

   
5

( (14

C
    

    
5

−

                   =   2002 − 56 − 6  5
                  =   1940       5  

                       
25

4.   

θ

θ

π/4

P(Z) 

A(3, 0)

(0, 3)

B(0, 6)

x ^nka;&

y ^kha&

5

5

0

      Arg  Z = π
4

 " Arg (Z  − 3) = π
2

  Mf ,Uf;FkhW rpf;fnyz; Z  = Z0 I xj;j Gs;sp cUtpw;Nfw;g PMFk;.        

5     cUtpw;Nfw;g   θ = π
4

  fõ'    5

   MfNt Arg (Z0  − 6i) =  7π
 4  '    5     

                                
       

25

5.   lim 
x     0

 lim 
x     0

 lim 
x     0

 lim 
x     0

(1 + kx)2 − (1 − kx)2

1 + 2kx + k2x2 − 1 + 2kx − k2x2     

×

1 +  k2x√ 1 −  k2x√ −

=

=

= =

(1 + k 2x)  − (1 − k2 x) 
√   1  +  k2x   + √  1  −  k2x   ( )

√   1  +  k2x   + √  1  −  k2x   ( )4kx  
2k2x

=    1 4 
k

2 
k

4 
k

∴  k   =   4   

√   1  +  k2x   + √  1  −  k2x   ( ) 2
k ) ( × 2  =

5

5

5

10

25

k, x      0 = ; 
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6. 

y = (x − 2)2 

y =  4 − 2x 0 

4 

2 

y 

x

          
5

 gug;gsT  =  ∫ 
0

2

{ }(4 − 2x) − (x −2)2 dx   
5

  
    

=
    ∫ 

0

2

∫ 
0

2

(4 − 2x)      − (x −2)2dx dx

     
    =   ][

0

2
4x − 2x2 

 2 ][
0

2
− (x −2)3

3

      
5

   
5

    =   (8 − 4)  −  [ 0 +  83  ]
     =    4 −  83      
    =    43          

5     
                

25

7. t   
If; Fwpj;J tifapLk;NghJ

     
 

 ) )( ( 
t = 1 t= −1 

 1      
2t    = 

dx 
dt  = 2t

dy 

dy 

dy dy 

dy dt 
dx 

dx 

dx dx 

dt dx = 

 = 

dy 
dt  = 3at2  − 2t

(3at2 − 2t)  

.

.

 = 3a  − 2
2

3at − 2
2

 = − 3a  − 2
 2

)(      3a  − 2
 2

   − 3a  − 2
 2

)( 
njhlypfs; xd;Wf;nfhd;W   Mifahy;> 

 =  − 1

9a2  − 4  =  4 ⇒ a2  =  8 /9

a > 0  Mifahy;  a  = 2 √2
3

5

5

5

5

5 25

; t  ≠ 0

                  

               
       ,         
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8. C (3t, −t) B (4, −3)

A(2, −1) D

E

E  = (3, −2)

AB MdJ  CE   g ,w;Fr; nrq;Fj;jhifahy; 

mAB  .  mCE      =   −1 .

−1 )( −2 + t
3 − 3t 

   =   −1 

⇒  t  =   54

∴
  
 C   = 15 

 4 
 5 
 4 )( , −

D   =  ( x,  y )  vdf; nfhs;Nthk;. 

x   =   2  × 3 − 3t   =  6  −  3  ×  5 
 4 

  = 9 
4

y   =   2  × −2 +  t   =  − 4  +   5 
 4 

  = − 11 
 4

∴  D  =  9
 4 )( , − 11 

 4

5

5

5

5

5

 

                         
25

9. 

0

y

x

(h,h)

3x
 − 4y

 +
12

 = 
0

C



- 5 - 

   

Njitahd tl;lk;   S ≡  x2 + y2 + 2gx + 2fy + c  = 0 vdf; nfhs;Nthk;.

tl;lk;  x " y mr;Rf;fisj; njhLfpd;wikahy; C = (h,h) '

NkYk; NfhL 3x − 4y +12 = 0 tl;lj;ij njhLfpd;wikahy; 

∴ tl;lq;fspd; rkd;ghLfs;  

(x − 2)2 + (y − 2)2  =  22

(x + 3)2 + (y + 3)2  =  32

5

5

5

5

5

3h − 4h +12 

√32 + 42
= h

−h +12 =5 h

(−h +12) =  ±5h⇔

∴ h = −3 my;yJ h = 2 '

             25

10.      

     1 

  tan α   

     2 

  tan 2α   

  1  −  tan2 α
      tan α   

= 

= 

= 
= 

= 

∴  

+   2   ×           +  4   ×            ,d; %yk; 

 2 cot 2α

−  tan α

2 (1  −  tan2 α) 
2 tan α 

5

5

5

10

1

1 2

2

3

3

cotα  −  tan α     =    2 cot2 α

cot α  −  tan α  −  2 tan 2 α  −  4 tan 4α  =  8 cot8α

cot α  =  tanα  +  2 tan 2 α  +  4 tan 4α  +  8 cot8α

cot2α  −  tan 2α  =  2 cot4 α

cot4α  −  tan4α   =  2 cot8 α

cot α −  tan α  

 

  

                       
25
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11.  (a) ax2  +  bx  +  c  = 0 

   a [x2  +  bx
 a

 c 
 a+ ] = 0 

   a [(x  +   b
2a )2 

−    b
2 

4a2
 +   c 

 a ] = 0

   a [(x  +   b
2a )2 

 − (b2 − 4ac) 
      4a2 ] = 0     10  

   nghUe;Jk; %yq;fs; ,Ug;gjw;F b2  −  4ac  = 0 Mf ,Uj;jy; Ntz;Lk; 10              
20

     a
x + c 

  b
x − c 

 k
2x  

+ =

   
a(x − c) + b(x + c) 
       x2 − c2

  =    k
2x                     

   x2 [k − 2a − 2b] − 2(bc − ac) x − kc2  = 0    10
   nghUe;Jk; %yq;fs; ,Ug;gjw;F 

   4(bc − ac)2   − 4(k − 2a − 2b) (− kc2 )   = 0  Mf ,Uj;jy; Ntz;Lk;.  10
 

   

   mjhtJ  k2   − 2(a + b) k +  (b − a )2   = 0    5
   ,q;F %yq;fs; k1 " k2 vdpd;

   k1   +  k2      =    2(a + b)   5  k1  k2      =    (b − a)2      5

   (k1   −  k2)
2         =   (k1  +   k2)

2 −  4 k1 k2  
10

    =   4(a  +   b)2 −  4(b  −   a)2

    =   16ab  
   ∴  k1 − k2   

 
 =   √ ab4    10

           

                                      
55

   (b)  f(x) =  (λ+ 1)x2 +  (6 − 3λ)x +(20 − 12λ)

 (i) λ =   − 1 Mf ,Uf;Fk; NghJ f(x) VfgupkhdkhdJ. 5

  (ii) ,U %yq;fSk; α " − α vdf; nfhs;Nthk; 5

   mg;NghJ α + (−α) = (6 − 3λ)
  (λ+ 1) 

 −    5  

       ∴  0  =  6 − 3λ.  ⇒  λ = 2.          5   

- 6 - 
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 (iii)    f(x)    =  h  − b (x  −  a)2  =  h  − b (x2 − 2ax  + a2) =   − bx2  + 2abx + (h  − ba2) 

      f(x)   =  (λ + 1)x2   + (6 − 3λ)x + (20 − 12λ)       5

     Fzfq;fis xg;gpLk;NghJ  − b  = λ + 1   ⇒  b =  −(λ + 1)     1   5
        2ab   = 6 − 3λ ⇒  a =  3 (2 − λ)

2 (λ + 1)
  − 2    5

         h  − ba2  =   20 − 12λ  ⇒     h    =  4( 5 − 3λ) − 
(2 − λ)2

(λ + 1)
9
4

 3    10
 

    x  = 2  Mf ,Uf;Fk;NghJ f(x) Xu; cau;T Mifahy; a = 2'  5

   2  ⇒ 4( λ + 1) = −( 6 − 3λ)  ⇒  4 λ + 4 =  − 6  + 3λ   ⇒ λ =  − 10   5
    

           h   = 4( 5 + 30) −  
  (2 + 10)2

(−10 + 1)

9
4     10  

     f(x) ,d; cau;e;jgl;rg; ngWkhdk;      =  176   10                                        75  

     

12.  (a)   l − 5x <   kx −3   ,d; jPu;Tj;njhil {x | −2 < x < 4/9} Mifahy; ,U tiuGfSk; fPNo    

  cs;sthW ,Uf;fpd;wd.   

         

0  l/5 3/k

y

x4/9−2

B

A

1

2

y  =
  5x −

 l

y  =  kx − 3

       y  = − kx + 3

y  =  −5x + l  

           
10

                
10

  y   =    l − 5x      

  kx −3 y  =  

1

2
   

 Gs;sp A  ,w;F l + 10  =  2k + 3   5  

     l − 2k  =   −7    (i)  5
 

 Gs;sp B  ,w;F − l +  5  . 4

9
    =   −k .  4

9
 + 3      5

  

    − 9l + 4k  =   7    (ii)  5
 

  (i)  " (ii) Mfpatw;wpd; %yk;   l   = 1 "  5   k     =  4  5         
50

   

- 7 - 
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     (b)   Sn             =     3n 
2n + 1

       5

                                     5

 KbTs;sJ.        5

∴ MfNt mj;njhlu; xUq;Ffpd;wJ.       5

 lim 
n     ∞

 3
 2

Sn    = 

Ur  =   Sr − Sr−1

   =  

Ur   =  

    3r  
2r + 1

−  3(r − 1)
  2r − 1

    3
4r2 − 1

 5

 5

 5

Sn     

     3 
4r2 − 1Σ 

r = 1

n 
r2

= 'Sn   vdf; nfhs;Nthk; 

Σ 
r = 1

n  3
 4

 3
 4

(4r2 − 1) +
 

(4r2 − 1)

 3n
 4

 3n
 4

Σ 
r = 1

Σ 
r = 1

n n 
 3
 4

 1
 4

+     3 
4r2 − 1

 1
 4

 1
 4

+

+

= 

= 

= 

= 

= 

'
     3n 
(2n + 1)

 3n
 4 }{ 1 +      1 

 2n + 1

 5

 10

 5
 5

 5

 5

 5

   

   

   
     

        

           

 5

 lim  lim n     ∞ n     ∞Σ 
r = 1

n 

= 

= 

= 

 3n
 4 }{ 1 +      1 

 2n + 1
r2 Ur

                                                ∞ 

KbTs;sjd;W

∴ mj;njhlu; xUq;Ftjpy;iy.

 5

 5

 5
 5

3n (n + 1)
2(2n + 1)

∴

 
 

                     
100
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13.  (a)   

5

5

5

5

5

5

5

5 5

5

5

5

5

3    p 

− 2 − 3
det  A   =  =  − 9 +  2p

A−1   
csjhf ,Ug;gjw;F det  A   ≠  0.

mjhtJ> p ≠  9/2  Mf ,Uj;jy; Ntz;Lk;.

A−1   =  

A−1   =  A

  (2p − 9)
  1 [ ]− 3  −p

 2   3

  (2p − 9)
  1 [ ]− 3  −p

 2   3 [ ] 3     p

− 2 − 3
=  

−
  2p − 9   2p − 9

   3 − p=  3     =   p

=   −3 
  2p − 9   2p − 9

   2    3=  − 2   , 

xj;j %yfq;fis xg;gpLk;NghJ

⇒  2p − 9  =  −1   ,  p [1 + 2p − 9] = 0

p ≠  0 Mifahy;  p =  4 ,Uj;jy; Ntz;Lk;

mg;NghJ A  =   [ ] 3    4

− 2 − 3

       A−1       =   A  

⇒  A A−1 =   A  .  A   =   A2

     ∴  I =   A2

 ⇒  0 =   A2  −  I

⇒  0 =  (A −  I) (A +  I) ; I2  =  I

mjhtJ tbtk; 0    =  BC I vLf;fpd;wJ'

,q;F B =   A −  I  =    [ ] 3    4

− 2 − 3
 −  [ ]  1     0

  0     1

 

                   =    [ ] 2    4

− 2 − 4
 =  2 [ ]  1     2

−1  −2

- 9 - 
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+C =   A +  I    =

               =    [ ]  4    4

− 2 − 2
 =  2 [ ]  2     2

−1  −1

[ ] 3    4

− 2 − 3 [ ] 1    0

0    1
5

5
        

75

   (b) (i) Let   Z      =   x   +   iy,  vdf; nfhs;Nthk; x,  y   ∈ R  5
   ZZ            =   (x  +  iy)  (x  − iy)  

                   =   x2   +  y2    5
     
                   =   √ x2 + y2 )( 2

  =     Z
2

   ∴  Z Z    =    Z
2

                 
10

 (ii)  Let  Z1  = x1  +  iy1   o   Z2   = x2  +  iy2  vdf; nfhs;Nthk;   x1, x2, y1, y2  ∈ R'

   Z1 Z2                  =   (x1  +  iy1 )  (x2  +  iy2 ) 

             =   x1 x2  +  i x1 y2  +  i y1 x2 +  i 2y1y2  

             =   (x1 x2  −  y1 y2 ) +  i (x1 y2  +  y1 x2 )      5

   ∴    Z1 Z2 =   (x1 x2  −  y1 y2 ) −  i (x1 y2  +  y1 x2 )  

           =     x1 (x2  −  i y2 ) −  iy1 (−i y2  +  x2 )  

           =      (x1  −  iy1 )  (x2  −  i y2 )        5

   Z1 Z2
  =  Z1   Z2   '                       

10

  

   (iii)   −Z1 Z22

  2 − Z1 Z2

 =  1         

    ⇒   −Z1 Z22    =     2 − Z1 Z2       5

  
         ⇒   −Z1 Z22

2
− Z22

2
Z1=          5

             
                 
   ⇒     −Z1 Z22 )( −Z1 Z22 )(     =    − Z22 )( Z1 − Z22 )( Z1   
               5

   ⇒      −Z1 Z22 )( −Z1 Z22 )     (   =  
 

− Z22 )( Z1 − Z22 )( Z1

 
5

  

  

- 10 - 
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=  − − +Z2 Z2 Z2Z1 Z1 Z1 Z1 Z22 24   5   Z1 Z1 Z1 Z2 Z2Z2 Z1 Z22 2 4− − +

   + 4
2Z1 

2Z2    =    4  +  
2Z1  

2Z2   

 
   + 4

2Z1 
2Z2  −   . 4

2Z1 
2Z2 −       =  0

   
   1 − 

2Z1 
2Z2 )(    1 − 

2Z2 )(− 4 =  0

   2Z2 

2Z1 (1 − () )− 4        =  0  5

   Z2  ≠  1"  Mifahy;  
2Z1 − 4  =  0

 
   ∴  

2Z1 =  4

          Z1 >  0,  Mifahy;  Z1  =  2   5                     
35

    

   (c)   

(3, 0) (5, 0)(1, 0)0

kha mr;R

nka;
mr;R

Arg (Z  − 3) = π
3

(3, 0) (5, 0)(1, 0)0

kha mr;R

nka;
mr;R

Z  − 3   < 2 
 

π/3

  Z  − 3   < 2  > Arg (Z  − 3) = π
3

;  Mfpa ,uz;Lk; jpUg;jpahf;Fk; P  ,d; xOf;F  
   
 

   

(3, 0)0

kha mr;R 

nka; mr;R

B

A

2

π/3

5

5

5

5

     
20

                

- 11 - 
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14.  (a) y = (sin x)x   0  ≤   x  ≤   π
2

   ln  y  =  x ln  sin x     10
    
   1

y  
dy 
dx  =  ln  sin x  + x cot x  10

   
dy 
dx      =  [x cot x + ln (sin x) ] (sin x)x     5      25

 (b) jhq;fpapd; fdtsT     =   πx2 y + 2
3

 πx3     

     ∴  πx2 y + 2
3

 πx3 =   45π   5

           ∴  45       =   x2 (y + 2
3

 x) 

    

        y   =  45
 

2
3x2 − x   5

   jhq;fpapd; Nkw;gug;gpd; gug;gsT  

       A = 2πx2 +  πx2 +  2πxy   10
       A = 3πx2 +  2πxy  

       A = 3πx2 +  2πx  ( 45
 x2 − 2

3
 x )

       A = 3πx2 +  90π
x

 − 4π
3

x2

       A =     5π x2

3
 + 90π

x
  5

     
dA 
dx       =   10πx

3
 − 90π

x2      5

    =    10π
      3x2

(x3 − 27)    

    =   10π
3x2  (x − 3) (x2 + 3x + 9)     5

       x  =  3  Mf ,Uf;Fk;NghJ 
dA 
dx  =   0'    5

                 5

     

x 0 < x < 3 3 < x

dA 
dx

 <  0  >  0

      ∴  x  =  3  Mf ,Uf;Fk;NghJ Nkw;gug;gpd; gug;gsT ,opthFk;.     5
   

    y =  45
 9 

 −  6
 3

     

       =   3    5                      55
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  (c)       f(x)     =        a(x − 1)2
     b
(x + 1)+  

       f(0)      =  2  Mifahy; 

       a + b  =  2         1      5   

       f /(x)     =       2a
(x − 1)3

     b
(x + 1)2   −     −    5  

         f /(0)    =  0  Mifahy;  

         2a  −  b  =  0         2     5  

         1  "  2  Mfpatw;wpypUe;J  a  =  2
3 

,   b  =  4
3    5

         f /(x)  = − 4
3  

    1
(x − 1)3

     4
3(x + 1)2   −      5

                       = − 4
3  } (x + 1)2  +  (x − 1)3

   (x − 1)3  (x + 1)2{ 
                        = − 4

3  ]   x3 − 2x2  + 5x 
(x − 1)3  (x + 1)2[ 

                     
                     = − 4x

 3 ]     x2 − 2x  + 5 
(x − 1)3 (x + 1)2[ 

                   = − 4x
 3 ]   (x − 1)2   + 4 

(x − 1)3 (x + 1)2[     

         vy;yh x  ∈ R  ,;w;Fk; (x − 1)2   + 4 > 0  Mifahy;> x  =  0  Mf ,Ue;jhy; f /(x)  =  0'  
 5

       x −∞ < x < −1 −1 < x < 0 0 < x < 1 1 < x < ∞ 

f /(x)  <  0  <  0  >  0  <  0

   f  FiwAk;    f  FiwAk;    f  mjpfupf;Fk;    f  FiwAk;
               

 10

         x  =  0  ,y; rhu;G f  ,w;F xU ,l ,opT ,Uf;fpd;wJ.  5
       mg;NghJ  f(0)  =  2' 

        x    ± ∞   Mf ,Uf;Fk;NghJ  f(x)    0

          x    −1− ,  f (x)    − ∞ 

           x    −1+ ,  f (x)    + ∞ 

         x    1− ,  f (x)    + ∞    
 10

                x    1+ ,  f (x)    + ∞ 
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− 1

 2

0 1

y

x

 f    tiuG   10

 f    tiuG   5  

70

15.  (a) ∫               dx 

(4 − x2)1/2  (2 − x)

1

0
=∫             dx 

(2 + x)      (2 − x)

1

0

1/ 2 3/ 2

   x =  2 sin θ  Ig; gpujpapLk;NghJ    5
   dx   =   2 cos θ  dθ   5
   x =  0,  sin θ  =  0 

                     θ  =  0 

   x =  1,  sin θ =  
2
1      5   

                   θ  =   
6
π  

       I    =   

π
/6

∫                2 cos θ  

(4 − 4sin2 θ)    (2 − 2sin θ)0
1/ 2

 dθ   5
   

      =   

π
/6

∫          2 cos θ  

 2 cos θ  2(1− sin θ)0

dθ

  

      =  2
1  

π
/6

∫    1 + sin θ        
cos2 θ  

dθ
0

=   2
1   

0

π
/6

∫    sec2 dθ     + 2
1   

0

π
/6

∫    secθ tanθ dθ   5

                 5

      =  2
1  [ [

tan θ
π

/6

0 

+  2
1   [ [

sec θ
π

/6

0
            5
      5     

   

- 14 - 
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      =  2
1  1

√ 3
2

√ 3
+ [[

−  1  =  1
2

√ 3 −

      5       5       
50

     (b)   G(x)  = A 
(x + 2)

Bx + C 
(x2+ 8)+   5

   1       =  A (x2+ 8) +  (Bx + C) (x + 2)   5

   x2   Fzfk; ( 0       =  A +  B   ⇒  A = −B        
 5

   x  Fzfk; ( 0       =  2B + C   ⇒  C = −2B

    khwpyp   ( 1       =  8A + 2C    5

    1       =   −8B − 4B  ⇒  12B  = −1

        ⇒   B  = −  1
12 

  5

       A   =   1
12 

"   C  =   1
 6 

 

           
 5

                  
 5

    

     ∫ 

1

1

(x + 2)2

( (tan−1 x
2 √2

( (tan−1 x
2 √2

+ C

( (tan−1 x
2 √2

+ C

+ C[ [(x + 2)2

 x2+ 8

[ [

1
(x + 2) (x2 + 8)

dxg(x)  =    

g(x)  = 

24
1− +ln (x2+ 8)ln |x + 2| = 12

1
6
1

6
1+

+

 x2+ 8
ln 

ln 

=

=

24
1

24
1

  2 √2

 12√2

∫ ∫ ∫ 1 dx  −
(x2+ 8) (x2+ 8)

x
12
1

 6
1

12
1

(x + 2)
dx dx1+

 5

 5

 5

 5  5

    
  

 
               

 

             

                                           60
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(c)      In    =   ∫ xn  sin x  dx

         =  ∫ − xn     d
dx (cos x)       5

    

   =  [− xn    cos x]  + ∫ (cos x) nxn − 1 dx    10
    

                  =  − xn  cos x  + n  ∫  xn − 1      d
dx (sin x)        5

          =  − xn  cos x  + n −   sin x(n − 1){ {xn − 1  sin x xn − 2  dx∫   10
    

          =  − xn  cos x  + nxn − 1 sin x − n(n − 1)  In − 2      5

   In  + n(n − 1) In − 2     =   xn − 1  [n sin x − x cos x]       5
                               40

16.  (a)    
 

x

P ( x,  y ) a 2
x +

 b 2
y +

 c 2  
 =

  0

a1x + b1y + c1    =  0

N

L

ve;jnthU Nfhz ,U$whf;fp kPJk; cs;s Gs;sp 

P ( x,  y )  vdpd;> 

PL  = PN 

a1x + b1y + c1

√a1  + b2
2 2

=
a2x + b2y + c2

√a2  + b2
2 2

± 
a1x + b1y + c1

√a1  + b2
2 2

=
a2x + b2y + c2

√a2  + b2
2 2

∴

± 
a1x + b1y + c1

√a1  + b2
2 2

=
a2x + b2y + c2

√a2  + b2
2 2

5

5

5

5

5

± 4x + y + 3
√42

 + 12
  

x + 4y − 3
√42

  + 12
  

=

+  : 3x − 3y + 6 =      0  ⇒ x − y + 2  = 0 

−  : 5x + 5y =     0   ⇒       x + y   = 0 

5

5

x, y y vdg; gpujpgypg;Gr; nra;Ak;NghJ

Nfhz ,U$whf;Fk; NfhLfspd; rkd;ghLfs;

Nfhz ,U$whf;Fk; NfhLfspd; rkd;ghL

5
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x + y = 0  " x − y + 2 =  0   Mfpatw;iwj; jPu;f;Fk;NghJ

x   = −1,     y   = 1

A = (−1, 1)  vdf; nfhs;Nthk;.

B = (0, 2),   x − y + 2 =  0 kPJ cs;sJ. 

P = (x, y) MdJ x + y = 0   kPJ cs;s xU Gs;sp vdf; nfhs;Nthk; 

PA  PB  Mifahy;

5

5

 

 

y  − 1
 −1

= = t ;  t  MdJ xU gukhdk;
x +  1
   1

5

5

∴  x  = −1 + t,    y  =  1 − t    

)y  − 1
x +  1( × 1 = −1

 
                             100
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^fuys t hkq mrdñ;shls'& 

x  +  y   = 0 u; AD =    AB jk m˙† 

∴  x  = −1 + t,    y  =  1 − t    

D ,laIhg wkqrEm mrdñ;sh T  f,i  .ksuq'

∴  D  = (−1 + T, 1 − T) 

AD     =    AB

T2  + T2      =  12  + 12      =   2

∴  T2                =    ± 1

∴   D  = (0, 0) fyda  (−2 , +2) 

x  +  y   = 0 kPJ AD =  AB Mf ,Uf;FkhW       

Gs;sp D I xj;j gukhdk; T  vdf; nfhs;Nthk;.

mg;NghJ  D  = (−1 + T, 1 − T)   
 

 5

AD2     =    AB2        ⇒    T 2  +  T 2   =   12   
+  12     =    2      

 
 5

T     =  ± 1      
 

 5

∴   D  = (0, 0)  my;yJ (−2 , +2) 

                         5
             

 5

 D  ≡  (0, 0)  Mf ,Uf;Fk;NghJ  CD ,d; rkd;ghL  

x   −  y      = 0

D/  ≡  (−2, +2)   Mf ,Uf;Fk;NghJ  C/D/  ,d; rkd;ghL  

x   −  y  + 4    =  0 

BC  " BC/ Mfpa NfhLfspd; rkd;ghL

 x +  y  −2  =   0

D

A

C

B

D/ C/

(0, 2)

(−1, 1)

5

5

5



       (b) S1 = x2  + y2 − 2x + 4y − 3  = 0

   S = x2  + y2 + 2gx + 2fy +  c = 0  vdf; nfhs;Nthk;. ,q;F g, f, c Mfpad khwpypfs;.   
 

 5  
 
   S1 =  0  ,dhy;  S  = 0  ,U$wplg;gLfpd;wikahy; 
   NfhL S1 −  S  =  0  kPJ S  = 0 ,d; ikak; cs;sJ.    

 
 5  

   − 2x(g + 1) − 2y (f − 2) − 3 − c  =  0   5  

   ∴ 2(g) (g + 1) + 2(f)  (f − 2)  −  c − 3  =  0    1   
 

 5  

    S  = 0  tl;lk;  (1, 1) ,D}lhfr; nry;fpd;wikahy;

   12 +  12 + 2g + 2f +  c = 0   
   ∴  c = − 2g − 2f − 2    2         5  

   1   > 2    Mfpatw;wpypUe;J

   2g2 + 2g  + 2f2 − 4f − (− 2g − 2f − 2) − 3 =  0   

   2g2  + 2f2  + 4g − 2f  − 1   =  0  

    2(−g)2  + 2(−f )2 − 4(−g) + 2(−f ) − 1  =  0   5  

   ∴ Gs;sp (−g,  − f) MdJ tl;lk; 2x2  + 2y2 − 4x + 2y − 1 = 0 ,d; kPJ cs;sJ.    5  

   ,q;F ikak; (1, − 1
2  

)     5  

   Miu  = √ 12  +           +1
4

1
2  

   =    √ 7
4

 
         =    

√7
2

  5                    50

17.  (a) 

A

B Ca

c b

 a   =  b cos C   +  0 
      =   b cos C +  c cos 90° 
  =   b cos C  +  c cos B 

a

A

B CD

c b

 a  = BC  =   BD  +  DC
a   = c cos B +  b cos C 

 

                5      

                5    
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 a   =  BC  =   CD  −   BD
 =    b cos C −  c cos (π − B) 
 =  b cos C   +   c cos B     

A

B Ca

c b

π − B 
D

     

                  5       
     

                     mt;thNw         b  =   a cos C +  c cos A 

              a cos C =   b −  c cos A  

           a2 cos2 C   =   b2 −  2bc  cos A  +  c2 cos2 A          10
    a2 − a2  sin2 C  =   b2  +  c2  −  2bc  cos A  −  c2 sin2 A  

     a2 + c2  sin2 A  − a2  sin2 C =   b2  +  c2  −  2bc  cos A  

 

=  0

;    a
sin A   

 =      c 
sin C    

  ∴   

Mifahy;

         5    

                     

   ∴   a2     =    b2  +  c2  −   2bc  cos A 
   

cos A  =   b2  +  c2  −  a2

                 2bc

   a, b, c Mfpad $l;ly; tpU;jjpapy; ,Ug;gpd;

   a    +  c   =   2b    5    

   b cos C  +  c cos B  +  a cos B + b cos A   =   2b      5    

   cos A  +  cos C +  2 cos B          =   2

   2 cos ( A + C
   2 )   cos  ( A − C

   2 )        =   2 (1 − cos B)

              5     

   2 cos  π
2

B
2− )(    cos  ( A − C

   2 )  =  4  sin2 B
2

     

    cos  ( A − C
   2 )     =   2 sin  B

2
      5                            50

    (b) 0 < x,  y <  π
2

∴  0  <  π
2

 − y <  π
2

          5     

sin x  >  cos y   =  sin ( π
2

− y)        5    
 
sin x  >  sin  ( π

2
− y)  

Ml;rp (0, π
2 )  ,y; Nfhzk; mjpfupf;Fk;NghJ ird; ngWkhdk; 

mjpfupf;fpd;wikahy;           10     

∴  x  >   π
2

− y      5    

x + y >  π
2

          

                      
25
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    (c)    f(x)        =    3 cos2 x + 8 sin x cos x  − 3 sin2 x 

                =    3 cos2x + 4 sin2x       5    
           5        

                         =  5( 3
5

 cos2x + 4
5

 sin2x)      5    

                   = 5(sinα cos2x + cosα sin 2x)

                   = 5sin(2x+ α)

                   = A sin(2x + α)    5    

                 ,q;F  A  = 5,  α MdJ tan α = 3
4
MFkhW cs;s $u;q;Nfhzk;  5    

              f(x)  =    5
2

 

    5sin(2x + α)   =    5
2

    
 
    sin(2x + α)   =    1

2
  =  sin π

6
    5   

    2x + α   =  n π +  (−1)n  π 
6

          5   

             x   =  nπ 
2  − α

2
 + (−1)n  π

12
 ,  ,q;F  n  ∈ Z  

          5   
                  f(x)  =  5 sin(2x  +  α)

                  f(x)  cau;T  =  5 ;  x = π
4

 −  α
2

  

          5           5   

                   f(x)  ,opT    =  − 5 ;  x = − π
4

 − α
2

   (α < π
4

 Mifahy;)
         5               

 5
  

   

α
2

π
4 − π

2

5

 −3

 −5

π
2

−

α
2

π
4 −−

y

x0

            
15

      

                                  75
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f.ngh.j.(c.j) cjtpf; fUj;juq;F - 2016
,ize;j fzpjk; - tpdhj;jhs; II 

tpilfSf;fhd topfhl;ly; 

  gFjp A

1.   m  ,w;F v2             =  u2 + 2as Ig; gpuNahfpf;Fk;NghJ

v2            =    2gh 

∴  v     =   

1

2

2gh √  

I                 =    Δ (mv)   Ig; gpuNahfpj;jy;

P  " m  Mfpatw;wpw;F

−J            =   (2m + m) v1 − mv − 2m  ×  0 

Q  ,w;F  

J            =   2mv1 −  0

1   " 2  Mfpatw;wpypUe;J

v1
    =         = 

J       =   2m
 5

  2gh √   

v 
5

2gh √  
5

5

5

5

5

5

Q P v1

v1 J

J

Q

v 

m 
u  = 0 

P

h   

2m
2m

                     

            

       

 

                          25

2.   xU nrf;fdpy; ntspNaw;wg;gLk; ePupd; fdtsT   =   8 (0.005) m3 

       =   0.040 m3   5  

       xU nrf;fdpy; ntspNaw;wg;gLk; ePupd; jpzpT    =   103  ×  0. 040 kg

             =   40 kg   5  

  

       xU nrf;fdpy; gk;gpapd; %yk; nra;ag;gLk; Ntiy =   mgh + 12  mv2

       =   (40  ×  10 ×  4) + 12  × 40  ×  82

        5    5  

        
        

=  2880 js
−1 

 / gk;gpapd; tY   

  
   =  2880 W

  
5          

 25

[gf;. 2 Ig; ghu;f;f
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3. 

5

θ

(t = T)u 

y

x

5
     t       =  T 

Mf ,Uf;Fk;NghJ 

      v    =   u   + g T  

    AC    =   AB  +  BC    

10
θ

θ

A

C

B

u 

v

gT 5

0

gT   sinθ  =  u

∴  
u 
g sinθ  T    =

u 
g      =

cosecθ

                    
   
 25

4. 

kmm

5u   u
5u
 2

u
 2

 njhFjpf;F ce;jf; fhg;G tpjpiag; gpuNahfpf;Fk;NghJ     

                  5mu  −  kmu   =  kmu 
 2 − 5mu

 2       5
                  10 −  2k   =  k −   5  

                          ∴  k   =  5     5
  epa+w;wdpd; gupNrhjid Kiw tpjpapypUe;J 

    
u
2 + 5u

 2     =  e(u +5u)   5
    3u   =  6ue

     12   =  e   5
    I   =  Δ(mv)
      

−I            = −m. 5u
 2   − m. 5u 

             I            =  15mu
  2    5              

  
 25
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5. 

1

2

1 2

a  b  b  a  Mifahy; '  = 0

b  = 1

∴   (2i + 3j)  '   (λi + μj)   = 0 

2λ + 3μ    = 0 

Mifahy; 

"         Mfpatw;wpypUe;J

λ2 + μ2   =  1

μ   =   ±   2
  13√  

5

5

5

1 ,ypUe;J

μ  > 0 Mifahy; 
 2
  13√  

μ   = 

 3
  13√  

λ   = −

5

5
 

                      25
   

6. 

θ
λ

w

P 

s 

α 

 2
π −λ

 2
π − α

5
5

5

5

5

nghUs; vy;iyr; re;ju;g;gj;jpy; ,Uf;Fk; NghjhFk;.

,yhkpapd; Njw;wj;jpypUe;J 

P kpfr; rpwpajhf ,Ug;gjw;F cos (θ − λ) 
cau;e;jgl;rkhf ,Uj;jy; Ntz;Lk; 

mjhtJ θ   =  λ

∴ P ^kpfr; rpwpaJ& =  w sin (λ + α)

           P
sin[π − (α+λ)] = 

          w
sin[     − (θ − λ)]

 2
π

 w sin (λ + α)
   cos (θ − λ)  P    = 

                      
25

 

7. P (A)  =  1
3

 , P (B)  =  1
4

  vdf; nfhs;Nthk;.

 (A)   1st    (Kjyhk;)      (B)   2nd    (,uz;lhk;)

       (i)                X    =  (A ∩ B| )  ∪ (A| ∩ B)   5

   Mdhy; (A ∩ B|) ∩ (A|  ∩ B)  = φ 

    ∴  P (X) =  P (A ∩ B| ) +  P (A|  ∩ B)             ( ∴ ntspg;il cz;ik III  )

    =  P(A)  P(B| )  +  P(A| )  P(B)    5    (rhuhjJ Mifahy;)

    =   1
3

  ×  ( 1  −  1
4

 )  +   ( 1  −  1
3

 )  .   14  

    =   1
4

   +  2
3

  ×   1
4

  =  (14  ×  5
3

 )  =    512  5  

 (ii)  P (A | X) =   P (A ∩ X) 
   P (X) 

    =   P (A) P(B|)
   P (X) 

  5

    =  

1
3

3
4

×

 5
12

       =    3
5

   5       
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25

8.  P (A ∩ B|)  =  0.2,   P (A| ∩ B)  =   0.1    5

  P (A| ∩ B|) =    P (A ∪ B)|   =   0.6

  1  −   P (A ∪ B)      =   0.6

 P (A ∪ B)      =   0.4   5

 P (A ∪ B)  − P (A ∩ B)    =   0.2  + 0.1 

 ∴ P (A ∩ B)     =   0.4  −  0.3  = 0.1   5

 P (A| ∩ B)      =    P(B)  −  P (A ∩ B) 

 0.1  + 0.1      =    P(B)    5  
 
  
 ∴ P (A | B)     =    P (A ∩ B)

    P(B) 
    =   0.1

0.2
           
        =    1

2
   5   

                
25

9. x =  5 "   sx    =  2  

  (i) yi    ∈ {12, 13, 14, 15, 16, 17, 18}

   yi     =  xi  + 10   vdf; nfhs;Nthk;

   ,q;F   xi   ∈ {2, 3, 4, 5, 6, 7, 8}   

   ∴   y        =   x   + 10  = 5 + 10  = 15    5

    sy    =  sx    =   2    

  (ii) yi    ∈  {20, 30, 40, 50, 60, 70, 80}

   yi     =  10xi   vdf; nfhs;Nthk;

   ,q;F  xi    ∈  {2, 3, 4, 5, 6, 7, 8}   

   ∴   y        =  10 x         5

                   =   10  ×  5  = 50 

    sy    =  10 sx    =  10  ×  2  = 20     5

  (iii) yi    =  axi  + b   vdf; nfhs;Nthk;.

   mg;NghJ  y     =  ax  + b    =  5a + b    5

               sy
2

 =  a2 sx
2

             sy
 =  

a sx    

    =  2 
a

  
5         

25
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10. ui − 3 − 2   − 1 0  1 2

fi 5 10 25 30 20 10

    fi ui    −15 −20  −25 0 20 20

  

 
                 5  
 
  u       =  

Σfi ui

 Σfi 

   =  −  20
100

  =  −1
5

      ui       =   
xi  − 35
    a

         5  

 ∴   x   =  a u   + 35 

 33      =  − a
5

  + 35         
5  

   a       =   10          
5             

 

                      
5

 

Mapil 0 −
 
10 10 − 20 20 − 30 30 −  40 40 −  50  50 −  60 

fi 5 10 25 30 20 10
 

                    
25

11.  (a)  ai + 20j  

B

i + 25j

fpil 

Ntfk;

ld,h 0

1

a

P

Q

T

epiyf;Fj;J 

Ntfk;

ld,h 0

20

25

P
Q

T

5

5

5

5

(2, 8)

A      (−2, , −2)

           
5

   re;jpg;gjw;F

   P ,d; epiyf;Fj;J ,lg;ngau;r;rp  =  Q ,d; epiyf;Fj;J ,lg;ngau;r;rp  + 10

   P ,d; epiyf;Fj;J ,lg;ngau;r;rp − Q ,d; epiyf;Fj;J ,lg;ngau;r;rp   =   10 10



- 6 - 

[gf;. 7 Ig; ghu;f;f

    5T  =   10 

    T   =     2  5      

   P ,d; fpil ,lg;ngau;r;rp  =  Q ,d; fpil ,lg;ngau;r;rp   + 4  

   P ,d; fpil ,lg;ngau;r;rp   − Q ,d; epiyf;Fj;J ,lg;ngau;r;rp    =  4     10

   (1 − a) 2    =    4  5     

   1 − a =    2

   a = − 1      5              
60

     (b) v (S, E)   =     u

v (P, S)  =   α     v

v (P, E)  =   v (P, S)  +  v (S, E) 

5

 
   
   

C1 

C2 

α

α
B A u

v

v

15

C1AC2    =  
∧

∴ 
 
C1C2   tpl;lkhf ,Uf;FkhW tl;l A ,D}lhfr; nry;fpd;wJ. 

C1C2   ,d; eLg; Gs;sp B Mifahy;

B C1    =  B C2     =    B A    =    u

v   =   u

BAC1     =     π
4

 −  α
2

   "   BAC2    =   π
4

   +   α
2

 ∧   ∧

5

55

10

π
2

α
+ u BC1 +  AB  =  AC1  

v

= ⇒   

+ u BC2 +  AB  =  AC2   
v

= ⇒ 
α

5

5

Nghjtw;F

v  (P, E)   

tUtjw;F

v  (P, E)   
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S1I

AC1

+
S2I

AC2

S1I sin  (     −     )

AC1 sin (     −     )
= + 

S2I  sin (     +     )

AC2  sin (    +      )

=
      d
v cos α     

      d
v cos  α     

+ =
    2d
u cos  α     ( ∴ v   =    u) 

=

5

10

10

5 5

S1 S2

 I

  d

      −       +

gazj;jpw;F vLf;Fk; nkhj;j Neuk; t vdpd;

^jPT&t 

π
4
π
4

α
2
α
2

π
4
π
4

π
4

π
4

α
2
α
2

α
2

α
2

 
  

                 
                    

90

12.  (a) 

1 
2

mu2  −  mga   =   mga cos θ  +       mv2  1 
2

v2  −    u2  + 2ga (1 + cos θ)  =  0    1

 θ

m ,w;F

   F   =   ma   Ig; gpuNahfpg;gjw;F

R  +   mgcos θ     =    mv2  

 a
     2

1    ,ypUe;J  2    ,w;Fg; gpujpapLk;NghJ

R  +   mg cos θ     =    
m  

a  [u2  − 2ga   (1 + cosθ)]
R    =    mu2  

 a
   −  mg  (2 +  3 cos θ)

OA  Nkd;Kf epiyf;Fj;Jld; Mf;Fk; Nfhzk; α  ,y; Mf ,Uf;Fk;NghJ 

Jzpf;if Nkw;gug;gpypUe;J ntspNaWk; vdpd; R    = 0'

∴  u2  − 2ga − 3ga cos α =  0  

cos α   =   u
2      − 2ga 

      3ga  
>  0  ( ∴ u2  >  2ga)

∴ α  xU $u;q;Nfhzk;

NkYk; 0 < α  <  π
2

 Mifahy;  0 < cos α  < 1 ' 

15

5

10

5

5

5

m ,w;Fr; rf;jpf; fhg;G tpjpapdhy;                         

u2      − 2ga 
      3ga  

<  1  

u2  <  5ga

5

                   

P

u
m

mg

v

R

a

O
θ P.E  =  0 

5
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jpzpT m Nkw;gug;gpypUe;J  cos α   =  

√ 3
1  '

 

√ 3
1

  =  u
2      − 2ga 

      3ga  

u2  − 2ga   =   √ 3  ga

u2   =  (2 + √ 3  ) ga    5

mg;NghJ Ntfk; v2  =  u2  − 2ga   (1+ 
√ 3

1
) =  2ga + √ 3 ga  − 2ga  −  

2ga
  √ 3

 =  ga
  √ 3

 5

jpzpT m  Nfhs Nkw;gug;gpypUe;J ntspNawpa gpd;du; vwpgilahfr; nry;fpd;wJ. 

gpd;du; eilngWk; ,af;fj;jpy; a sinα  fpilj;J}uk; nry;tjw;F vLf;Fk; Neuk; t0 vdpd;>  

a sinα    =  (v cos α)  t0  5

   mg;NghJ NkNy nry;Yk; J}uk;  y   =  (v sinα ) t0 −   1 
2

 g t
2
0

    

   

vsinα    ×  a sinα   
v cos α      − 1 

2
ga2

 sin2α          
cos2α   v2 5

2 
3

a

√ 3
1

−
ga2

2ga 
√ 3

2 
3
1 
3

2a

√ 3
− a√ 3

y   =

=

=

=  a

√3
= − a cos α 5

−

   jpzpT m  MdJ O ,D}lhfr; nry;Yk; epiyf;Fj;Jf; Nfhl;ilf; fle;J nry;Yk;NghJ a cos α    

   J}uk; nrd;wpUf;Fk; Mifahy; mJ Nfhsj;jpd; O ikaj;jpD}lhfr; nry;fpd;wJ.     
                

80
   

      (b) 

x. +5m m(x. −    cos θ ) + m (x. − y.  sinθ )  = 0y.

x. =      7m (cos θ  + sinθ )  y.m

10

njhFjpf;fhf ce;jf; fhg;G tpjpiag; gpuNahfpf;Fk;NghJ

5

v (P, O)   =     

v (Q, O)  =    

y.

x.
θ

x.

y.+

O B

C

x

y

θ

A

P Q

5mg

R1

mg mg
R

R2T
T

T
T

P.E  = 0

 − θ π
2
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x.5m m {(x . −     cos θ )2 +  (y. sinθ )2}  y.1 
2

2 
+ 1 

2

+ 1 
2

m {(x. −    sinθ )2 +  (y. cosθ )2} −mgy sinθ  − mg(l − y) cos θ   = xU khwpypy.

20

y.x. =      7 (     +     )  
y.

3 
5

4 
5

x.5 =      1

5

njhFjpf;Fr; rf;jpf; fhg;G tpjpiag; gpuNahfpf;Fk; NghJ

20

  
+

5

3 
5

2

2gy )

{x. y.+ −  }x.2 y. sinθ

+−  

x.5
2 

+ {x. 2 + y. 2 
−  x.2 y. cosθ }

−  

+

2gy sin θ  +  2gy cosθ  =   xU khwpyp

x.7 2 
+ −  y.2 2 x.2 y. )4 

5
4 
5

3 
52gy

2gy x.35
2 

+ = xU khwpyp−  y.10
2 

− x.14 y.

2 2 

  =  xU khwpyp

25

    

 

    

  

5

−  2gy  =   xU khwpyp

 =   xU khwpyp

x.70
2 

x.35
2 

x.215
2 

+

−  2gy 

−  

1   " 2  Mfpatw;wpypUe;J 

x.250
2 

−  2gy  =   0x.430 x...

x.430 x...

∴ x..
−  2g . 5     =   0x. ( ∴               ) x

.
≠  0     

5

5

5

5

{

=  mg 4 
5  −   mx.. (5 − 35 )

=  4mg
   5

 −   m. . 1  g
43

22
 5

=  2mg
   5

   2 − 11  
43  }

=  2mg
   5

  ×  75  
43

=  
30mg
  43         

   

t  If; Fwpj;J tifapLk;NghJ

  : 

  g
 43

=

θ

P  ,w;F  F  =   ma  Iiag; gpuNahfpf;Fk; NghJ

mg sinθ  − T    =   m (y..  − x
..

cosθ )

T     =  mg sinθ  −  m (5x..  − x.. cosθ ) 

.

10

               

   

   

   

  

                   
15
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13.    ,io ,aw;if ePsj;jpypUe;J x  J}uk; ,Of;fg;gLk;NghJ ,ioapd; ,Oit T vdpd;> 
             

30° mg

R
T

B

P

a

x

O
   

 

     
     T                 =      λx

 a
   = 

Jzpf;ifapd; ,af;fj;jpw;F F      =   ma    

mg sin 30°  −  T           =   mx
.. 

       10

mg × 1 
2

  −  2mgx
   a 

  =   mx
.. 

x
..    =  − 

2g
 a  (x −  a 4 )   1       5                 

20

x         =    a
 4

  +  A cos ωt  +  B sin ωt  2     

x
 .          =   − Aω

 sin ωt + Bω
 cos ωt      3    

 

x
.. 

      =   −Aω
2 cos ωt − Bω

2  sin ωt    4     

         =   −ω
2 (A cos ωt + Bω

  sin ωt)   

x
.. 

      =        ω2  (x −  a 4 )   5     2  ,Ue;J   

1 , 5  Mfpatw;iwf; fUJk; NghJ ω 
2 =            '     5

    ω
  =   2g √   a

t  =   0  Mf ,Uf;Fk; NghJ x
 .    =   0'      5

3   ,ypUe;J  0   =   Bω  

ω  ≠  0  Mifahy; B = 0  '   5  

t  =   0  Mf ,Uf;Fk;NghJ x    =   a'   5
                                                                 

40

2   .,ypUe;J  a −  a 4  =   A  ⇒  A =  3a
 4                          

∴  x   =   3a
 4

 cos ωt   +    a 4  

x  −   a 4     =   3a
 4

 cos ωt 

Jzpf;ifapd; miyT ikak; x  −   a 4   = 0   fpilf;fpd;wJ.   5

mjhtJ x  =   a 4   miyT ikakhhFk;.   5            
10

5
2mgx
   a 

5

5

5

2g
 a

5

−
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    tPr;rj;jpy; x

 .   =  0   mg;NghJ  t    =  t1  vdf; nfhs;Nthk;.

     0   =   −Aω
  sin ωt1     5

    sin ωt1    =  0 

    ωt1    =      nπ  ;   n ∈ 
0 Z
+

  5

    x  −   a 4   =   3a
 4

 cos ωt1   

    x  −   a 4   =  ±  3a
 4

   5          

20

    ∴  Jzpf;ifapd; vspa ,ir ,af;fj;jpd; tPr;rk;   =   3a
 4

  5

    
Jzpf;if Kjypy; ,aw;if ePsj;jpw;F tUk;NghJ mjd Ntfk; V vdf; nfhs;Nthk;. 

    mg;NghJ x  = 0 ' 5
                             

     3a
 4

 cos ωt    = −  

 cos ωt    =  −  1 3   5  

V   =  −Aω
  sin ωt    

   =  − 3a
 4

 2g √  a
  .   √   1  − cos2 ωt

   =  − 3a
 4

 2g √  a
  8 √   9

  
5

 =  − 3a
 4

 
  

  =  −  

x   =   0  Mf ,Uf;Fk;NghJ Ntfk;  ag √  fõ'    5

Jzpf;if Kjypy; ,aw;if ePsj;jpw;F tUtjw;F vLf;Fk; Neuk; t0  vdf; 

nfhs;Nthk;. 

mg;NghJ  x = 0' 5  

−   a 4       =   3a
 4

 cos ωt0   

 cos ωt0    =  −  1 3   5  
 

ωt0    =  π −
 cos−1 (  1 3 ) 

t0    =   1
ω [π 

− cos−1 (  1 3 ) ]  =   
 a √  2g [π −

 cos−1 (  1 3 ) ]  5

Jzpf;if O tiuf;Fk; GtpaPu;g;gpd; fPo; ,aq;Ffpd;wJ. 

B ,ypUe;J O tiuf;Fk; nry;tjw;fhd Neuk; t2  vdpd;

2√  2
3

ag √

 a
 4

2g √  a
.

       

                 

20
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30    

S       =  ut  + 1 
2

 at2 

S       =  a,  u   =  ag  √ , a   =  − g sin 30° 

a    =  ag  √ t
2

  −  1 
2

 g
2

 t
2

2      5

g
4

 t
2

2   − ag  √  t
2

  +  a    =  0 

t 
2
   =   ag  √  ±  ag −  4 g

4
 a√

             
 g
 2

t 

2

   =   2 √  
a
g                  5

∴ O  tiuf;Fk; nry;tjw;fhd Neuk; .t
0  

+ t
2

 

=
   √  2g 

a  
 (π −  cos −1(1 

3
))  +  2 √   g 

a  

 5

=   √  2g 
a  

 [π −  cos −1(1 
3

)  +  2√2 ]

 ,io Gs;sp .A ,y; cau;e;jgl;r ePsj;jpy; cs;sJ. mjhtJ 

 x    =  a   Mf ,Uf;Fk;NghJ   

T
A

    =  λa
 a     5

      =  λ 

  

  

                                           
10

 

 

14. (a) (i)  b

b

c= = = =  1 

=  0 

vdpd;a b+ 2( )
a b+ 2( )

a b− 45( )
a b− 45( ).

=  0 − −. . .a a ba b b10 .b a+5 4 8

a b =  0 − −.a b10 .a b+5 4 82 2

a

a

         =  3 
           =   1 

2
 

−5 +                        =  0 .a b6

.a b6
.a b

8

5

5

5

5

5

cos θ   =  1 
2

1 × 1  cos θ   =   1 
2

  ⇒ θ  =  60°

 

 

                
25



- 13 - 

[gf;. 14 Ig; ghu;f;f

 

  (ii)  

5

5

5

5

1

≥  0

3 +  2 (a  .b  + b . c  + c  . a )  ≥  0

2(a  . b  + b  . c   +  c  . a )  = 

+ +a b−
2

b c −
2 c a −

2

= (a − b) . (a − b ) + (b − c ).(b − c ) + (c − a ).(c − a )

+ + ++ +a 2 b 2 c 2b 2 c 2 a 2− −a2    . 2b. b c=

= 6 − 2(a  . b  + b  . c   +  c  . a )

a b−
2 b c−

2 c a−
2

+ +6 −

(a  + b  + c ) . (a  + b  + c )  ≥  0 

+a b+
2c ≥  0

5

5

5

5

5

5

+ ++ + +++ +a 2 b 2 c 2. . . . . . a a b b c cb c a c a b

2

1 "  2   Mfpatw;wpypUe;J

+ +
2 2 2

− − −a b cb c a∴ 

  −2    . c a

)(∴

∴

≤  9

+ +
2 2 2

− − −a b cb c a3 + 6  − ( ) ≥  0

                    50

 

     (b) 

x
A B

F

E

CD

 5√2  2√2

α
2m

2

4

3

8
           

5

        (i)    
 X

 Y

=  4 − 3 +   5√2  cos 45° −  2√2  cos 45°

=  4N 

=  2 − 8 +   5√2  cos 45° +  2√2  cos 45°

=  1N 

tpisAs;  R vdpd;> 

tpisAs; fpilAld; Mf;Fk; Nfhzk;  α vdpd;>

tan α  =  1
4

α  = tan−1 (1
4 )

R =    √X2+ Y 2     √ 42  + 12  =

=  N√17

5

5

5

5

 

                   
25
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  tpisAspd; jhf;ff; NfhL AB I ntl;Lk; Gs;sp E vdpd;> AE  = x vdf; nfhs;Nthk;. 
   A 1 ×  x   =  2 × 2  −  4 × 2  +   2√2  . 2 cos 45°

       x  =  0

       A  ≡  E   ^nghUe;Jk;& 

tpisTfspd; jhf;ff; NfhL A ,D}lhfr; nry;fpd;wJ.

∴  tpirj; njhFjp rkepiyg;gLtjw;F √17 N tpir FA  jpirapy;  

A ,y; gpuNahfpf;fg;gLjy; Ntz;Lk;.  

R

A B

CD

F

α

5

55

5

               

                      
20

   (ii)    ABC Nghf;fpy; xU 39Nm  ,izahf xLf;Ftjw;F;g 

gpuNahfpf;f Ntz;ba tpir ePl;ba BA kPJ A ,ypUe;J 

y J}uj;jpy; AF ,w;Fr; rkhe;jukhf  FA jpirapyhd

 √17 N tpir jhf;Ffpd;wnjdf; nfhs;Nthk;.

 RR

y
AG B

CD

F

αα  ABC

5

5

5

√17

√17

× AG sinα        =  39 

× AG  × 
√17

1   =  39 

AG   =  39m 

      

               

                
15

   (iii)   B ,y; xU jdp tpirahf xOf;Fjtjw;Fr; Nru;f;f Ntz;ba jpUg;gk; 

 

 =    √17 × BA sinα     

=  √17  ×  2 ×   
√17

1
  =  2Nm

Aliter 
Nru;f;f Ntz;ba jpUg;gk; M vdpd;>
 M  −  √17   ×  2 sinα          =  0
 M  =  √17   ×  2 ×  

√17
1     =  2 Nm

 

5

5

5

A B

CD

F

α α

√17
N

√17 N

 

  

                       
15

15.  (a) 

 W

10

 X

 Y

 X
 Y

 G1

 G2

 C  W
 W  B  θ

 A

 X1

 Y1

α

AB =  BC = 2a  vdf; nfhs;Nthk;.

                       
10

  (i)    BC  ,w;F

W asin  θ    =  2Wa cos  θ   

tan  θ    =  2

B

5

5

  

            

                       
10



- 15 - - 15 - - 15 - 

[gf;. 16 Ig; ghu;f;f

5

5

 gFjp BC  ,d; ehg;gj;ijf; fUJk;NghJ

        X  =  W

     Y   =   W

∴   RB   =    √  W2 + W2

                   =   √  2  W

RB   ,d; jpir fpilAld;  tan −1  1  =  
π
4  Nfhzj;ij Mf;Ffpd;wJ.

AB ,w;F  A  

X.  2 a cos  α      =  Wa sin α  + y. 2a sin α

W  2 cos   α      =  W sin α  + W. 2 sin α

             23           =    tan α  

              α    =          tan −1  (2
3 )

AB ,d; ehg;gf;fj;ijf; fUJk;NghJ

  X1  =  X  =  W

           Y1   =   2W

∴   RA    =     

                             =   √  5  W

RA  ,d; jpir fpilAld; Mf;Fk; Nfhzk; 

 =         tan −1 (2) 

5

5

5

10

5

5

5

√  X2
 + Y

2

1 1 

5

20

20

15

 

                      

      (b)    

R

10N 

b

cd

f
e

a

30°
30°

30°g

A Y
X

DC

E

B

5N 

   

    xU Nfhypd; ePsk; 2a vdf; nfhs;Nthk; ^DE  jtpu&

 (i)    

5

5

A  

R 2a  −  10 × 3a   − 5 ×  5a       =   0  

R       =   55
 2

 N

∴ E  ,y; gpuNahfpf;fg;gLk; epiyf;Fj;J tpir   =   55
 2

 

njhFjpiaf; fUjp  
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    (ii)   

5 20

  − Y   +  R  − 10   − 5    =   0 

− Y        =   15   −  55
 2

      =   − 25
 2

 N   

 ∴   Y    =   25
 2

 N   

            X    =   0

gpizay; A ,y; cs;s kWjhf;fj;jpd;  epiyf;Fj;Jf; $W    =  

                 fpilf;$W   =  0  

25
 2

N

5

      (iii)    Nfhy; gUkd; jifg;G 

AE  25
  6

√3  N   cijg;G

AB  25
  3

√3  N   ,Oit 

BE  25
  3

√3  N   cijg;G

BC  25
  3

√3  N   ,Oit 

CE  20
  3

√3  N   cijg;G

CD    5 √3 ,Oit 

ED 10 N cijg;G

35

20

e a

d

c

b

g

f

60°

60°
60°

5

10

60°

25
 2

   

                  
55

16.   rkr;rPupdhy; jpzpT ikak; x mr;RkPJ cs;sJ. 

y   =   0 5

=
∫ a 
0

∫ a 
0

 πρx (a2− x2) dx

πρ (a2 −  x2)  dx  
x

3a
  8

a 

a 

0

0

a2x2

   2
 x4

  4
−[ [

=
 x3

  3
−[ [

a2x

=

5

5

5

10
xO

x

y

a

dx

G(x, y)

                  

30      ∴    

    

G  ≡  ,   03a
  8( )

[gf;. 17 Ig; ghu;f;f



      (a) 

10

5

xO

a

y

ka

 

 

rkr;rPupdhy; jpzpT ikak; Ox kPJ cs;sJ. 

nghUs; jpzpT O ,ypUe;J jpzpT 

ikaj;jpw;F cs;s J}uk;

miuf;Nfhsk;  2
  3 π a3 ρ 3a

  8

mfw;wpa

miuf;Nfhsk;
 2
  3 π(ka)3 ρ 

    
3ka
  8

vQ;rpa gFjp  2
  3 π a3 ρ (1 − k3)       x

              

   

=

=

=

15

10

x  2
  3 π a3 ρ  2

  3
πk3a3 ρ 

  − 3ka
  8

 2
  3 π a3 ρ (1 − k3)

=
3a
  8

3a
  8

3a
  8

3a
  8

(1 − k4) (1 + k2)

(1 + k2)

(1 − k)

(1 + k)

(1 − k) (1 + k + k2)

(1 + k + k2)

(1 + k)
(1 − k3)

   

                        
40

     (b) jpzpT ikak; G1(x1, y1)  vdf; nfhs;Nthk;. mfw;wpa gFjpia cUtpy; cs;sthW

   ,izf;Fk;NghJk; Ox  gw;wpr; rkr;rPuhdJ Mifahy; y1 = 0' 
 

5
       

y

xO
G1

           

               

  

 

  (i)   mfw;wpa gFjpapd; jpzpT m vdTk; Miu a I cila miuf;Nfhsj;jpd; jpzpT M 
vdf; nfhs;Nthk;.

 5

5

5 m
M

= =  k3 

m  =  Mk3 

2π
  3
2π
  3

k3 a3 ρ 

 a3 ρ 

                        
20
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 hehs .ksuq'  



 (ii)  Nru;j;jpg; nghUspd; jpzpT ikaj;jpw;F O ,ypUe;J cs;s J}uk; x1   MFk;   

   
15

10

5

  (M − m)

  (M − m)

   (M − m) + m

   (M − 2mk) 

   

   (1 − 2k4) 

x1

x1

x
=

+ m (          3
  8

ka)−

x = − M 3a
  8 ( )   m 3

8 ( )ka

=

=

=

=

− − M 3a
  8

3a
  8

3a
  8

3a
  8

 ( )   m m3
8

3
8 (  () )ka ka

Mifahy;

M

M

 ( )2m
M

k1 −

 Nru;j;jpg; nghUspd; jpzpT ikaj;jpw;F 

O ,ypUe;J cs;s J}uk;

NkYk;   

 

 

              

                        

30

 (iii)   jpzpT ikak; 

10

R

P

G1
O

5

5

5

5

G1  MdJ O  cld; nghUe;j Ntz;Lk;. 

mjhtJ x1   = 0 Mf ,Uj;jy; Ntz;Lk;.

3a
  8   (1 − 2k4) = 0 

 2k4   = 1 

k2   =  ±  
√2

1

k2 >  0 Mifahy;  k2  = 
√2

1

 

  
                            

30

17.  (a) P(A) = 0.1, P(A∪B) = 0.37 iy P(C) = 0.2 

   (i) P (A ∪ B)  =  P(A) + P(B) − P(A) P(B)    5
   (A,  B Mfpad rhuhjd Mifahy;)
    0.37    =   0.1  + P(B) − 0.1 P(B)    5

   0.37  − 0.1  =   0.9 P(B)  
   0.3    =   P(B)       5             

 15

   (ii)  P(B' | A') = 
P( B| ∩ A|  )
   P(A| )

        5

   ,q;F P(B|   ∩ A| )  =    P[(B ∪ A)| ]  =   1 − P (A ∪ B)   5

      =  1 − 0.37 =   0.63
    P(A| )  =  1 −  P(A)   =   1 − 0.1 = 0.9  

5

- 18 - 

[gf;. 19 Ig; ghu;f;f



   ∴  P(B|  | A| )   =   0.63
 0.9 

   =   0.7  5            
 20

 

       (iii)  P(A| ∩ B| ∩ C)  =    P(A|) P(B|)  P(C)  5

         =    0.9 ×  0.7 ×  0.2 
         =    0.126    5     
                             

 10

  (iv)  X  :  (A∩B|∩C|)  ∪ (A|∩ B ∩ C| )  ∪ (A|∩B| ∩ C)   5

   P(X)    =  P(A∩B|∩C|) + P(A|∩ B ∩ C|)  + P(A| ∩B| ∩ C)

      =  P(A)  P(B|) P(C|) + P(A|)  P(B) P(C|) + P(A|)  P(B|)P(C)     5

       =  0.1  ×  0.7  × 0.8  + 0.9 × 0.3  × 0.8  + 0.9  × 0.7 × 0.2  10  

      =    0.398
                            

 20

   

   ⇒ P(A | X) =   P (A ∩ X) 
   P (X) 

 

     =   P(A∩B'∩C')
    P (X) 

   5

     =   0.1  ×  0.7  × 0.8
        0.398 

    =     56
398

    5

 

    =     28
199

                          
                                                            

 10

        (b) (i) (α)   ,il   = 
Σ r = 1

n

xr  
n 

5

    
        

x

=  

=  

=  Gs;spfspd; ,il     28 + 56 + 23 + 94 + 8 + 5 + 13 + 846
                           28 

38.32   

1073
  28

   
5

              

                                                            
 15

           
5     

       (β)   94 ,ypUe;J 49 Gs;spfs; tiuf;Fk; Fiwe;jpUg;gjdhy; tpj;jpahrk; − 45 MFk;.

5
 

            05 ,ypUe;J 50 Gs;spfs; tiuf;Fk; mjpfupj;jpUg;gjdhy; tpj;jpahrk; + 45 MFk;. 

          ∴ ,il khWtjpy;iy. 5      
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 10

                  
  epak tpyfy;   =  

n 
Σ
i = 1  

(xi  − x )2

n √            5

                                             
   

=  sx
2

khww;wpwd;      

n 
Σ
i = 1  

(xi  − 2xix  +  x 2 )
n 

2

Σ r = 1

n

xi
2  

n 

Σ r = 1

n

xi
2  

n 

x−2

−2=  

=  

=  

=  

Σxi 
 n  

+  x 2

+  x 2x 2

Σ i = 1

n

xi
2  

n 
− x 2

=  
n 

Σ
i = 1  

(xi  − x )2

n 
 

  

   

          
5

         
5

  

                  

             

  

 X =  {x1,  x2, ...,  x20}  " Y =  {y1,  y2, ...,  y10}  vdf; nfhs;Nthk; 

x

Σ i = 1

Σ i = 1

Σ i = 1

Σ i = 1

Σ i = 1

20

20

10

20

10

xi
2  

yi
2  

xi 

xi 

yi 

=  320   "  

= 130  " 

=  5840  

  =  2380

= = =  16   
20

     320   
20

         

         
5

 

  

        
5

 

         
5  

  

30

y

z

=

=

Σ i = 1

10

Σ i = 1

20

Σ i = 1

20

Σ i = 1

10

yi 
=

10

=  sx
2

=  sy
2

=  6

+  

=  8.30

sx

sy

=   292 − 256    =   36    

=   320 + 130    =   15   

∴  

∴  

=  

=  

  − 162

  − 132

  − 162

  − 169  =  69

    5840   
20

    2380   
10

    130   
10

xi
2  

20

yi
2  

100

xi       yi       

30

=  13

 Z  =  X ∪ Y  vdf; nfhs;Nthk;

Σ i = 1

10

        

5

        5

      5
 

        5  
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=  274 − 225    =   49

Σ i = 1

20

Σ i = 1

10

=  sz
2

=  7  sz

+  
30

yi
2  xi

2  
z− 2

5

5
              

 60
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