
gFjp A 

	1'	  	 vy;yh n ∈ 
+ 
,w;Fk; 1+ 2+3++ n < 1

8
(2n+1)2  

			   	n = 1 MFk;NghJ ,.if.g = 1,  t.if.g = 98
				   ∴ n  = 1 ,w;Fg; NgW cz;ikahdJ.	 					           (5)

			   n = p ,Uf;Fk;NghJ ^,q;F p ∈ Z+& NgW cz;iknadf; nfhs;Nthk;.

			  mg;NghJ> 1 + 2 + 3 +... + p < 18 (2p + 1)2 MFk;. ^,q;Fp ∈ 
+
&  	    	               (5)	

			  ,U gf;fq;fSlDk; p + 1 If; $l;Lk;NghJ>

		  	 1 + 2 + 3 +... + p + p + 1    < 18 (2p + 1)2  + (p + 1)

					     	 = 18 [4p2 + 12p + 9]
	
						      = 18 [2p + 3] 2

		

						      = 18 [2(p + 1) + 1] 2

		  ∴  1 + 2 + 3 +... + p + p + 1 < 18  [2(p + 1) + 1]2

		  ∴ n = p + 1 ,w;Fg; NgW cz;ikahdJ.					       	     (10)	

       ∴ fzpjj; njhFj;jwpKiwf; Nfhl;ghl;bdhy; vy;yh Neu; epiwnaz; n ,w;Fk; NgW 		

     cz;ikahdJ.          				           		        	          (5) [25]	

	2'	 E =  (x – a)(x – b)
(x – c)

≤ 0   vdf; nfhs;Nthk;.

	

		  a b c 	  			      	

		

} %d;W MapilfSf;F khj;jpuk; rkdpyp rupnadpd; 10 Gs;spfs;. 

,U MapilfSf;F khj;jpuk; rkdpyp rupnadpd; 05 Gs;spfs;. 

  

x < a  NghJ E < 0
	a < x < b NghJ E > 0
	b < x < c NghJ E < 0
	c < x  NghJ E > 0  (15)	

		  x = a  my;yJ x = b  Mf ,Uf;Fk;NghJ  E = 0  MFk;. 

		  x = c  ,w;F E tiuaWf;fg;gLtjpy;iy.						           (5)	

		   ∴ jPu;Tj; njhil {x : x ≤  a  my;yJ b ≤  x < c}MFk;.			                 (5) [25]	

	

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

f.ngh.j. (c.juk;) cjtpf; fUj;juq;F - 2014
,ize;j fzpjk; - tpdhj;jhs; I
tpilaspj;jYf;fhd topfhl;b



3'			 FRACTION
	 ,q;F 8 ntt;NtW vOj;Jfs; cs;sd.

	 ,t;ntOj;Jfs; vy;yhtw;iwAk; nfhz;L nra;aj;jf;f 

	 tupirkhw;wq;fspd; vz;zpf;if					    =   8!

									         =   40320            (5)		 ,q;F (Vowels) 3 capnuOj;Jfs; cs;s mNj Ntis 

	 mtw;iw ,ul;ilj; jhdq;fs; ehd;fpy; jhdg;gLj;jj;jf;f 

	 tpjq;fspd; vz;zpf;if						     =   4P3                                       (5)	

	 vQ;rpAs;s Ie;J vOj;Jfis jhdg;gLj;jj;jf;f tpjq;fspd; 

	 vz;zpf;if							       =    5!		         (5)	
	 ∴ KO xOq;fikg;Gfspd; vz;zpf;if				    =    4P3 × 5!	        (5)		 	
									         =    2880	        (5)
	 khw;W Kiw

	 FRACTION
	 ,q;F 8 ntt;NtW vOj;Jfs; cs;sd.	
	 ,e;j vOj;Jfs; vy;yhtw;iwAk; nfhz;L nra;aj;jf;f 

	 xOq;fikg;Gfspd; vzzpf;if					    =    8!
									         =    40320 	        (5)
	
	 ehd;F ,ul;ilj; jhdq;fs; cs;sd.   				    2       4      6        8 		
	 A, I, O vd;Dk; %d;W capnuOj;Jf;fs; cs;sd. 	
	 ∴ ,ul;ilj; jhdq;fs; G+u;j;jpnra;ag;glj;jf;f tpjq;fspd; 

	 vz;zpf;if 							       =  4 × 3 × 2	                     (5)
	 vQ;rpAs;s jhdq;fs; G+u;j;jpnra;aj;jf;f tpjq;fspd; vz;zpf;if	=  5 × 4 × 3 × 2	                    (5)
	 ∴ KO xOq;fikg;Gfspd; vzzpf;if				    =  4 × 3 × 2 × 5 × 4 × 3 × 2   (5)

									         =  2880		        (5) [25]	
4'		  

														                 

 

	
5'		

(5)

(5)

∫ ax

1+ ax∫  dx =
 ln a

1 ∫ ax  ln a
 1 + ax dx ; a  ≠ 1 Mifahy; ln a  0                      (5)    

=  ln a
1  ln (1 + ax) + C.  ,q;F C Xu; vNjr;ir khwpyp                    (10)  		

y  =  ax vdf; nfhs;Nthk;.

	mg;NghJ ln y  = ln ax  = x ln a  ⇒  1
y

dy  =  ln a dx
 d  (ax)  
dx = ax lna∴

(vNjr;ir khwpypiaf; Fwpg;gplhtpl;lhy; 5 Gs;spfs; fopf;fg;gLk;.)  	                        [25]	
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lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0(1 − a) x2 − (a + b) x + (1 − b)

x + 1

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0(1 − a) x − (a + b) + (1 − b)/x

1 + 1/x  

,j;Njitiag; G+u;j;jpnra;tjw;F	 1 − a = 0> a + b = 0			           (10)
mjhtJ a = 1, b = −1   						                     (5)

(5)

(5)

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0

   [25]



	       			      

	6'	

< < 

< < 

< < 

A

D

B

C

(4, 2)

x + y + 2 = 0

				   Neu;NfhL x + 2 = 0 Gs;sp A apD}lhfr; nry;tjdhy; xA = −2                                              (5)
	 gf;fk; AB apd; rkd;ghL x + y + 2 = 0 Mifahy;> yA = 0 				    (5)
	 ∴ A =  (−2, 0)
	 AC apd; eLg;Gs;sp (4, 2) Mifahy; xc = 10 > yc = 4 
	 ∴ C  = (10, 4)									             (5) + (5) 
	 ∴ gf;fk; DC apd; rkd;ghL   y − 4 = −1 (x − 10)  					     (5)

				       x + y − 14 = 0  						            [25]	

	7'	 x = 1– t
2

1+ t2
" y = 2t

1+ t2

			  Gs;sp (0, 1) ,y;  x = 1– t
2

1+ t2
= 0> y = 2t

1+ t2  = 1      					                               (5)

			  t2 − 1 = 0 > (t − 1)2 = 0
			  t  = ± 1 > t = 1
		  ∴ Gs;sp (0 , 1) ,w;F xj;j gukhzk; t apd; ngWkhdk; =  1  				    (5)     

     
dx = dt 

 (1 + t2)(−2t) − (1 − t2)2t
              (1 + t2)2

     −4t
  (1 + t2)2

=

dy = dt 
 (1 + t2). 2 − 2t. 2t 
        (1 + t2)2

  2 (1 − t2)
  (1 + t2)2

=

dy = dx
dy dt

dy dx

dt dx
⇒

⇒

. =

=

 (t2 − 1)
    2t

t = 1
 0

	    							          (5)

	  							         (5)

  (5)

         ∴ Gs;sp (0 , 1) ,y; tisapf;F tiue;j njhlyp x− mr;Rf;Fr; rkhe;jukhFk;. 	                  
	  
		  khw;W Kiw (

		
x = 1– t

2

1+ t2
  " y = 2t

1+ t2
	  	

t = tan θ
2
vd vLf;Fk;NghJ x = cos θ> y = sin θ 				            (5)

Gs;sp (0, 1) ,y; cos θ = 0 > sin θ = 1 Mifahy; θ = π/2

							      mg;NghJ t = tan π/4 = 1				       (5)
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dy = 0dx 
dy = −dx 

x  y 

=  0 
dy dx

x2 + y2 = cos2 θ + sin2θ = 1  							            (5)
x 
If; Fwpj;J tifapLk;NghJ 2x + 2y   

∴

(0, 1)

 ∴ Gs;sp (0 , 1) ,y; tisapf;F tiue;j njhlyp x− mr;rpw;Fr; rkhe;jkhFk;.

  (5)

  (5)

  [25]

8'		 tl;lj;jpd; ikak; C  (xC, yC) vdf; nfhs;Nthk;. Gs;sp C MdJ jug;gl;Ls;s ,U Neu;NfhLfspYk; 

Nfhz ,U$whf;fp kPJ ,Ug;gjdhy;.
		

	  

 7x − y = 0

 x − y = 0

C √22

	   	

 7xC −  yC

√72+ 12

 xC −  yC

√12+ 12
 =

       
				     (5)

	
      7xC −  yC  =  5(xC − yC)  my;yJ 7xC − yC  =  −5(xC −  yC)
	
      xC + 2yC   = 0 my;yJ 2xC − yC   = 0 				 

      Gs;sp C(xC , yC) Kjw; fhy;tl;lj;jpd; kPJ ,Uf;Fk;NghJ

	
         xC + 2yC     0 Mifahy; 2xC −  yC  = 0 Mf ,Uj;jy; Ntz;Lk;         (5)
      
      Gs;sp C apypUe;J Neu;NfhL x − y  =  0 ,w;Fs;s nrq;Fj;Jj; J}uk; = tl;lj;jpd; Miw Mifahy;.

         
         Gs;sp C Kjw; fhy; tl;lj;jpy; ,Ug;gjdhy; xC    − 4. 
         ∴ xC   = 4        

     ∴  yC   = 8 							        (5)
	
        ∴ tl;lj;jpd; rkd;ghL (x − 4)

2  
+  (y − 8)

2  
=  

          x
2
 + y

2 
− 8x − 16y + 72 

 
= 0   			             (5)                                            [25]

√2

 xC −  yC
 = √22

 xC = ±  4

(5)

√22( )
2
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	9'	

z+1 + z –1 = 4 1 + ir   =   −1 + ir   =  1+ r2 1+ r2> =

Arg iz = p  Mifahy; Arg z = p/2. 		              (5)
z   =  r  vdpd;> mg;NghJ z  =  ir   '		              (5)
mg;NghJ>

 (5)

 1+ r2  =  4
      r2  =  3

Mifahy;z+1 + z –1 = 4z+1 + z –1 = 4+ =  4 1+ r22 =  4

√3 r   = (5)

								         (5)    [25]√3∴ z  =  i

 

  10' 	

 (5)

√3√3 tanθ  + tanθ  tanα +       tanα = 1

√3 √3 √3tanθ  (      + tanα) +        (tanα +       )  = 1 + 3

√3 √3(    + tan α)(      + tan θ)  = 4

tanθ + tanα)
1− tanθ tanα = 1

3
tanθ + tanα)
1− tanθ tanα = 1

3
tanθ + tanα)
1− tanθ tanα = 1

3
tanθ + tanα)
1− tanθ tanα = 1

3
 (5)

θ +α = π
6

 Mf ,Uf;Fk;NghJ> 

 (5)
 (5)

 (5)    [25]

√3

Nkw;Fwpj;j Ngwpy; θ  = α I ,Lk;NghJ 			

θ  = α = π/12  , (        + tan π/12)2          = 4 	
tan π/12 > 0 Mifahy;	    + tan π/12

   =  2 
                                            tan π/12

           = 2 −	     

√3
√3
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gFjp B 

		
11.	 (i)	    px2 + qx + r ≡ p(x − α)(x − β) 

≡ px2 − p(α + β)x + pαβ 				                 (5)

(5)

(5)

(5) + (5)
[20]

Fzfq;fis xg;gpLk;NghJ

− p( α + β)  = q          >  pαβ  =  r     

⇒ (α + β)   = −q/p    >   αβ  =  r/p  				  
	

(5)
λ +  3μ  = −a
3λμ       =    b
3λ + μ  = −c 
3λμ       =    d

1

3
2

4

}
} (5)

(5)4>      Mfpatw;wpypUe;J  b =  d	3

(5)

31 +        ⇒  4(λ + μ) =  −(a + c)

λ + μ  =  −    (a + c)1
4

2
1
3        ⇒   λμ  =     b 

l > m Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghL

x2 − (l + m)x + λμ   =  0 
1
4

x2 − [ −     (a + c)] x +       =  0b
3

(5)

(5)

12x2 + 3(a + c)x + 4b  =  0 [35]

				  
		  (ii)	         f(x)   =  x3 − 2ax2  + (ab + a2 − b2)x  − ab(a − b),  fuys a  b

   f(a − b) =  (a − b)3 − 2a(a − b)2  + (ab + a2 − b2)(a − b) −  ab(a − b)

 	              =  (a − b)[(a − b)2  − 2a(a − b) + ab + a2 − b2 −  ab]

                =  (a − b)[a2 − 2ab  + b2 − 2a2 + 2ab + a2 − b2]

                =  0

   ∴ (x − a + b)  
MdJ f(x) ,d; xU fhuzpahFk;. 

   ∴ f(x)   =  (x − a + b)[x2 − ax − bx + ab]

                =  (x − a + b)(x − a)(x − b)

   ∴ f(x)   =   0 ,d; jPu;Tfs; x = a − b,   x =  a,  x = b.

		  x3 +  px2  + qx  + r  =  0  ,d; %yq;fs; 1, 3, 4 Mifahy;	  			        

   Nkw;Fwpj;j Ngwpy; a = 4, b = 1 vd ,Lk;NghJ> ^mg;NghJ a − b = 3 Mifahy;& 	      

   p =  −2a   = −8

     q  =  ab + a2 − b2 =  4 + 16 − 1 = 19

     r  = −ab(a − b) =  − 4(3)  = − 12

    [Fwpg;G ( a = 4, b = 3 vd ,Lk;NghJk; ,g;Ngiwg; ngwyhk;.]

(5)

(10)

(10)

(15)
(5)

[45]

[25]

(5)
 (10)

(5)

(5)

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



		 (iii)        7x − 10
   x2 (x − 2) 

   7x − 10
   x2 (x − 2) 

A 
x 

≡ + +B 
 
 

 x2

C
 

(x − 2)

− 1 
  x 

  5 
  x2 

≡ + + 1
 

(x − 2)

vdf; nfhs;Nthk;@ ,q;F A, B, C ∈ 

  7x − 10  ≡ Ax (x − 2) + B (x − 2) + Cx2

khwp x  ,w;F vNjr;irg; ngWkhdj;ijg; gpujpapLtjd; %yk; my;yJ 

Fzfq;fis xg;gpLtjd; %yk; 

       	A  = − 1
			   B  =     5
		  C  =     1

(5)
(5)
(5)

∴ (5)   [25]

	(5)
	

	12.	(i)		   

]
(10)

,q;F

my;yJ

∑
n

r = 0
C
n

r 
an−r

b
r

      (a + b)n   =

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

 a = b  = 1  vd ,Lk;NghJ

 an bn 
,d; Fzfq;fis ,Lk;NghJ

 (a + b)n  = C
n n n−1

0 
a a bC

n

1
+

rn−ra bC
n

r
++ ...  

n
bC

n

n
++ ...  

(15)

(10)∑
n

r = 0
C
n

r 

n
2  = 

                  = C
n n n−1

0 
a a bC

n

1
+

rn−r
a bC

n

r
++ ...  

n
bC

n

n
++ ...  [ ] + C

n n n−1

0 
b b aC

n

1

rn−r
b aC

n

r
++ ...  

n
aC

n

n
++ ...  [

 =

 =

(10)

(10)

C
n    2

0 
C2n  

n 

∑
n

r = 0
C

2n  

n 

C
n

C
n   2

1 
+ C

r
++ ...  ++ ...  

∑
n

r = 1
C
n

r 

C
n−1

r−1   

 =
n−r

a b 
r        n!

(n − r)! r!
∑

n

r = 1
a b 

r n−r

 =
  (n − 1)!
(n − r)! r!

 na.  ∑
n

r = 1
a    b 

r−1 n−r

 =

 =
 =

 na  

 na.

 na, 

∑
n

r −1= 0
a     

r−1

r. r. 

b    
(n−1) − (r−1)

(a + b)
(n−1)

a + b = 1  MFk;NghJ 

(5)

(5)

(5)

(5)

[75]

;     C
n

r
n ∈  ,        =  +

0 ≤  r ≤ n      n!
 r! (n − r)!

n   2 n   2
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				    (ii)	

n(n + 1)(n + 2)[(n + 3) − (n − 1)]

Sn   =  

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

∑
n

r = 1

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(10)

Ur  =  

Un =   Sn  −  Sn − 1
               

  

  ∴ Ur    =  

=  

=  

 n
12

 1
12

=   1
Ur 

=   1
U

1 

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

 n
 3

(n + 1)(n + 2)

 r
 3

(r + 1)(r + 2)

 3
 2

;  1 ≤ r ≤ n

=

=

      1
r(r + 1) {           1

(r + 1)(r + 2)

{

{

{
          1
(n + 1)(n + 2)

{

{

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

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

−

k { f (r) −  f (r + 1)}           

−                     

−                        

−                        

(10)
      1
r (r + 1)  ,q;F k =          >  f (r)  =  3

 2

 3
 2

{ f (1) −  f (2)}           

{ f (1) −  f (n + 1)}                

=   1
U

2 

 3
 2

{ f (2) −  f (3)}           

=   1
U n − 1

               
  

 3
 2

{ f (n − 1) −  f (n )}           

=   1
U n 

               
  

 3
 2

{ f (n) −  f (n + 1)}                                                           (5)         

=  

=  

=  

=  

=  

 3
 2
 3
 2

 3
 4

 3
 4

 3
 4

 1
 2

∑
n

r = 1

 1
Ur 

∑
n

r = 1

 1
Ur 

∑
∞

r = 1

 1
Ur 

=

lim
n → ∞         

       
  

lim
n → ∞          

       
  

(KbTs;s ngWkhdk;)

  xUq;Ffpd;wJ.∴ ∑
∞

r = 1

 1
Ur 

(5)
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vy;yh r ∈ + 
,w;Fk; >  0 

 1
Ur 

≤   1
U1 

Mifahy;>

∑
n

r = 1

 1
Ur 

∑
n

r = 1

 1
Ur 

∑
∞

r = 1

 1
Ur 

<  

<  

<  

<  

     3
1 . 2 . 3

{

≤  

≤  

 3
 4

 3
 4

 3
 4

 1
 2

          2
(n + 1)(n + 2)

{

          2
(n + 1)(n + 2)

{

1  −      

{ 1  −        2  ≤  3 3

(5)

(5)

[75]

	
13.		(i)    

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

= 

= 

= =   I 

A

1     0
0     1	

∴  A−1   =   A  

(5)

(5)

(5)

(5)

(5)

(5)

(5) + (5)

[15]

[25]

A2015  X  =  

(A2)1007AX  =  

         I AX  =  

      A−1 AX  =  

              X    =  

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1     −1

1       2	

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1     −1

1       2	

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1     − 1

1       2	

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟  7       8

− 6     − 7	

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟  15     9

− 13  − 8	

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1    − 1 

1      2	

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

   7        8
− 6     − 7

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

   7        8
− 6     − 7

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

   7        8
− 6     − 7A2

  

			 (ii)		  z6   = 1
⇒  z6 − 1  = 0
⇒  (z3 − 1)(z3 + 1) = 0
⇒  (z − 1)(z + 1)(z2 + z + 1)(z2 − z + 1) = 0
⇒  z − 1 = 0 my;yJ z + 1 = 0 my;yJ  z2 + z + 1 = 0 my;yJ z2 − z + 1 = 0 
⇒  z = ±1,  z  =  1

 2
 − ± i √3

2
,    z  =  1

 2
± i √3

2
  

,t;thW z6   = 1 ,d; MW %yq;fs; fpilf;fpd;wd. 

,k;%yk; xt;nthd;wpdJk; kl;L 1 Mf ,Uf;fk; mNj Ntis tPr;rk; 

 π/3 ,d; klq;fhFk;.    

(5)

(15)

(10)

(15)
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,e;j MW %yq;fisAk; Xu; Mfz; tupg;glj;jpy; 

fhzg;gLfpd;wthW tifFwpf;fyhk;. 

OA = OB = OC = OD = OE = OF = 1 
,e;j A, B, C, D, E, F Mfpa MW Gs;spfSk; O it

ikakhfTk; 1 myif MiuahfTk; 

nfhz;l tl;lj;jpd; kPJ cs;sd. 

mg;NghJ          vd;gJ me;j MW Gs;spfspilNa

vitNaDk; ,U Gs;spfisj; njhLf;Fk; Nfhl;Lj; 

Jz;lj;jpd; ePskhFk;.

∴               =  1 myF my;yJ 2 myF my;yJ 

        myF. 

(AB = 1, AD = 2, AC = √3  Mifahy;)

(10)

(10)

[75]

 1
 2

+ i √3
2

 BC

D

E F

AO

 1
 2

+ i √3
2

  −

 1
 2

− i √3
2

  −
 1
 2

− i √3
2

 

−1 + i0 1 + i0 

y  (Im)

x  (Re)

cUTf;F (10)

z1 − z2   

z1 − z2   
√3

	    	

		

		 (iii)	   

cUTf;F (5 )

 z   √3 √3=         ⇒  OP  =        ^khwpypfs;&

∴ Gs;sp P  MdJ> (0, 0) I ikakhfTk; √3  I 
MiuahfTk; nfhz;l tl;lj;jpd; kPJ cs;sJ.

P  khWk;NghJ>

QA'  ≤  QP ≤  QA  

z + 2  PQz  − (−2)      ==

(5)

(5)

(5)

(5)

(5)

 (5)

2 − √3  ≤  z + 2    ≤  2 + √3

Arg(z + 2)   = Arg(z − (−2))  =  θ   
−β ≤ θ ≤ β

β  = sin−1  √3
2

  Mifahy;> β =  π/3
∴ − π/3 ≤ Arg (z + 2)   ≤  π/3 [35]

y  (Im)

P (z)

x (Re)θβ
O	Q

(−2, 0)

(0, −√3 )

(0, √3 ) 

A (√3 , 0)A
/
(−√3 , 0)

          

	14.		(i)              x     =  secθ  + tan θ   

             =  secθ  + tan θ  + 

	         	 =  secθ  + tan θ  + secθ  − tan θ    (∴ sec2θ  − tan2θ  = 1 ksid& 

             =  2 secθ  
      y     =  cosec θ + cot θ   

	         	=  cosecθ  + cot θ  + cosecθ  − cotθ  (∴ cosec2θ  − cot2θ  = 1 Mifahy;>& 
  
             =  2 cosecθ  

x + 1
      x

          1
secθ  + tan θ  

secθ  − tan θ  
secθ  − tan θ  

×

y + 1
      y

cosecθ  − cot θ  
cosecθ  − cot θ  

×=  cosec θ  +  cot θ  +           1
cosecθ  + cot θ  

(5)

(5)
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dx
dθ

dy
dθ
dy
dx

=  secθ  tan θ  + sec2θ  

=  − cosec θ cot θ  − cosec2θ  

=  

(5)

(5)

dx
dθ

dy
dθ

dx
dθ

; ≠ 0 ,w;F		      (5)

	         	 =  − cosecθ  (cosecθ +  cotθ ) 
   
	          	           secθ  (secθ + tanθ ) 

(5)

 1
 2

y + 1
      y  

( ) .  y

 1
 2

x + 1
      x  

( ) .  x
 = (5)

 = 
1 + y2

1 + x2
− [35]

 −

        	(ii)	   

[70]

 

1

 

 2

 y  =  f(x) 

y

x(0, 0)

(1, 0.14)

1−1

(10)

    (5)

f(x)   =   x −                −

f(x)  =   x −                 −

f'(x)   =  1 −  x  +  x2  − 

 x2

 2 
 x3
  

 3 +

 x2

 2 
 x3
  

 3 +

ln (1 + x)

ln (1 + x)

x  >  0  ,w;F f (x) njhlu;r;rpahdJ. 

x  >  0  ,w;F f'(x) >  0  
∴ x  >  0  ,w;F f  mjpfupf;Fk; xU rhu;ghFk;. 

NkYk; f(0)  =  0. 

∴ vy;yh x  >  0  ,w;Fk; f (x)  >  0   

∴ vy;yh x  >  0 ,w;Fk;     

vdf; nfhs;Nthk;. 

If; fUJNthk;. 

   1
1 + x

   x3 

1 + x
=   

 x2

 2 
 x3
  

 3 + ln (1 + x)   x − >

y  =

 Mapil − 1 <  x  ≤  1  ,y; f(x)  njhlu;r;rpahdJ

 − 1 <  x  <  0  ,w;F f'(x)  <  0 

						         f'(0)   =  0 

 0 <  x  ≤  1  ,w;F f'(x)  >  0

∴ (0, 0) Xu; ,opTg; Gs;sp  

lim      f(x)   + ∞
x → −1 + 

     
    
       
  

f'(x)  =   x3

1 + x

f(1) =  1 −       +     − ln  2  =      − ln 2         0.83 − 0.69 = 0.14 1  
 2 

 1   
 3 

 5   
 6 

(5) (5)

(5)
(5)
(5)

(5)

(5)
(5)

(5)

(5)

(5)

}
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		  (iii)	 	

E  

F

H D

AB

C

G

P Q18l

				 
			

		

						  
				  

AD =  x myFfs; vdTk; AB =  y  myFfs; vdTk; nfhs;Nthk;. 

mg;NghJ ABCD  apd; Rw;wsT 	 =  2 (x + y)
rl;lk;  EFGH ,d; ePsk;       	 =   x + 2y
rl;lk;  ABCD  apd; Rw;wsT +  rl;lk;; EFGH ,d; ePsk;  	 =   18l 
				                                                                           3x + 4y	 =   18l                		

                                                                                 y	 =   3 (6l − x)
       4

ge;jypd; khjpupAUtpd; gug;gsT 		 =  A  vdpd;>
					    A	 =  2xy 
						      =  2x .   3  

 4  (6l − x)

						      =  
 3  
 2 (6l x − x2)

dA
dx =   3  

 2 
(6l − 2x)   =   3(3l − x)

∴  x  = 3l  MFk;NghJ  dA
dx

=  0.

x < 3l  MFk;NghJ  dA
dx

>  0, x >  3l  MFk;NghJ dA 
dx  

 <  0. 

mjhtJ  x  = 3l  MFk;NghJ A cau;e;jgl;rkhFk;.

mg;NghJ rl;lk; ABCD  apw;Fupa fk;gpj; Jz;bd; ePsk;	=	2 (x +by)

					     =  2 (3l +  3  
 4

. 3l)		

          	 =  21l  
  2

rl;lk; EFGH ,w;Fupa fk;gpj; Jz;bd; ePsk;   =  18l −  21l  
  2

							         		            =   15l  
  2 [45]

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)}
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	15.		(i)	     

=

=

=

=

=

=

=

∫
∫ sin−1     ) ( xa √a2 − x2 dx

√

θ  a cos θ . a cos θ  dθ 

∫= a2    θ . cos2θ  dθ 

∫
∫ ∫=

=

=

θ . (1 + cos 2θ) dθ

θ  cos 2θ dθθ  dθ  +

a2

2

a2

2

a2

2
a2

2

a2

4

a2

2

θ
2

2

a2θ
2

 4

a2

2

. +

+

+

+

+

+

+

+

+

+

∫
∫

θ . 

. . 

. 

. 

θ . 

 d
dθ  ) ( 12 sin 2θ    dθ

 ) 
 ) 
 ) 

( 

( 

( 

sin−1

sin−1

sin−1 sin−1

sin−1

1
2

1
2

1
4
1
4

1
4

1
4

1
4

1
4

1
2

1
2

1
4
1
4

1
8

1
8

1
8

1
8

[ [ 

sin 2θ  − sin 2θ dθ

a2θ
2

2

2

2

a2θ
2

a2

a2

a2

a2

a2

a2

a2

a2ax sin−1

x

a2θ  sin 2θ  − 

a2θ  sin 2θ  + a2 cos 2θ  +  C

 ) ( 1
2 cos 2θ   + C− ,q;F C Xu; vNjr;ir khwpyp

x
a

x
a

x
a

x
a

x
a

1
a

x
a

x
a

2 x2

a21 −  ) 
 ) 

( 
( 

1 −  2 

 −  2x2

 (a2 
− 2x2)

x2

a2
+  C

+  C

+  C

√a2 − x2

√a2 − x2

(5)

(5)

(5)

(5)

(5)

(5) [40]

√a2 − x2
(5)

(5)

gpujpaPL (        x  = a sin θ       
mg;NghJ            = a cos θ  
                      dx   = a cos θ dθ

	

		 (ii)     ∫ ∫
∫

∫

=

=

=f (p − x) dx      f (θ) . (−dθ) 

f (θ) dθ

f (θ) dθ

(5)

(5)

(5)

0

0

p

p

p

0

−

∫= f (x) dx

(5)
(5)
(5)

[30]

gpujpaPL (   θ   =  p − x 
mg;NghJ  dθ  = − dx   
x = 0 Mf ,Uf;Fk;NghJ θ  = p, x =  p 
Mf ,Uf;Fk;NghJ θ  = 0
Mapil [0, p] ,y; f (x) njhlu;r;rpahdjhifahy;>

f (θ)  ck; njhlu;r;rpahdJ.  		

p

p

0

0
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1
2 [55]

∫

∫

∫

∫

∫

=

=

=

=

=

=

=

=

=

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(10)

(10)

a

a

a

a

a
0

0

0

0

0

  I 

  I + J 

∴   I 

 (a − x)n

 (a − x)n + xn
dx

 (a − x)n + xn

  (a − x)n + xn
dx

     xn

 xn + (a − x)n dx

 [a − (a − x)]n

 [a − (a − x)]n + (a − x)n
dx

J

; Nkw;Fwpj;j Nfhl;ghl;il 

,Lk;NghJ

dx

a

0
[ x ]

a

 a' 

			 (iii)        

( (  )  ) 

=

=

=

=

=

=

(x + 2)3 (x + 5) dx

(5)

 (5)

(5) [25]

∫
2

0

∫
4

2

∫
4

2

−

u3 (u − 2 + 5) du

(u4 + 3u3) du

= [ u5

5
+ 3u4

 4

[ 4

2

1024
   5

 992
   5
1892
   5

1024  − 32        
       5

  32
   5

3 × 256
    4

3 × 16
    4

+

+

+

+

192  − 12     

180

(5)

(5)gpujpaPL (   u =  x + 2
mg;NghJ du =  dx, 
 x  = 0 Mf ,Uf;Fk;NghJ u  = 2
 x  = 2 Mf ,Uf;Fk;NghJ u  = 4
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	16.		( i)  l1 = 0  " l2 = 0  ,d; ntl;Lg; Gs;sp P(x0 ,  y0) vdf; nfhs;Nthk;. 
xNu jlit g+r;rpaky;yhj λ, μ  Mfpa 

gukhdq;fSf;Fr; rkd;ghL λ l1 +  μ l2  = 0 If; fUJNthk;. 
mjhtJ> λ(ax + by + c) +  μ  (px + qy + r)          = 0
         (λa + μ p)x + (λb+ μ q)y + (λc+ μ r)   = 0
,J x, y Mfpatw;wpd; Vfgupkhzr; rkd;ghlhifahy;> xU Neu;Nfhl;il tifFwpf;fpd;wJ.

l1 = 0,  P(x0 ,  y0) ,D}lhfr; nry;tjdhy; ax0 + by0 + c =  0   1

l2 = 0,  P(x0 ,  y0) ,D}lhfr; nry;tjdhy; px0 + qy0 + r =  0   2

λ 1   +  μ 2   Mfpatw;wpypUe;J (λa + μ p)x0 + (λb+ μ q)y0 + (λc+ μ r)   = 0
mjhtJ> Neu;NfhL λ l1 +  μ l2  = 0 MdJ P(x0 ,  y0) ,D}lhfr; nry;fpwJ.

∴ λ, μ Mfpa gukhdq;fspd; gy;NtW ngWkhdq;fSf;F

λ l1 +  μ l2  = 0 ,d; %yk; l1 = 0, l2 = 0 Mfpatw;wpd; ntl;Lg;Gs;spapD}lhfr; nry;Yk; 

ahjhapDk; xU Neu;NfhL tifFwpf;fg;gLfpd;wJ.

^λ = 0 MFk;NghJ mjd; %yk; l2 = 0 ck; μ  = 0 MFk;NghJ l1 = 0 ck; jug;gLfpdw;d.

													            (5)
												        

Nkw;Fwpj;j Nfhl;ghl;bw;Nfw;g λμ ≠  0 MfTs;s λ, μ vd;Dk; gukhdq;fisf; nfhz;L 

AC ,d; rkd;ghL> 

λ (2x + 10y − 9) + μ (7x − 4y − 15) = 0 
λ (2x + 10y − 10 + 1) + μ (8x − x + y − 5y − 15) = 0
λ. [2(x + 5y − 5) + 1] + μ [(8x + y − 1) − (x + 5y − 5) − 19] = 0
,e;Neu;NfhL C apD}lhfr; nry;Yk;NghJ xc + 5yc − 5 = 0, 

8xc + yc − 1 = 0 Mifahy;>

λ [2. (0) + 1] + μ [(0) − (0) − 19] = 0 					       (5)
λ − 19μ  = 0 
λ   = 19μ 

∴ AC apd; rkd;ghL 19μ (2x + 10y − 9) + μ (7x − 4y −15) = 0 	
μ ≠  0 Mifahy;         19 (2x + 10y − 9) + (7x − 4y −15) = 0 
								                   45x + 186y − 186  = 0 
								                       15x + 62y − 62  = 0  				  

l1 = ax + by + c = 0

l2 = px + qy + r = 0

p (x0 ,  y0)

(5)

	(5)

(10)

(10)

[30]

(5)

(5)
(5)

(5)

(5)

(5) [45]

(5)

 2x + 10y − 9 = 0 

7x − 4y − 15 = 0 

 8x + y − 1 = 0 

 x + 5y − 5 = 0 

A B

C

D
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		 (ii)      x2 +  y2 − 10x − 8y + 31                 =     0 
(x2 − 5)2 + (y − 4)2 + 31 − 25 − 16   =    0 
(x − 5)2  + (y − 4)2  − 10  	                =    0 
(x − 5)2  + (y − 4)2  	                 =    10  
∴ ikak;  			     =    (5, 4)	
Miu  					     =   √ 10 myFfs;                                 [15]

(5)

(5)

(5)

 

  		      		    

5m − 4  − mα

(5 − α) m − 4 

[(5 − α) m − 4]2 

√ m2  +  1

√ m2  +  1

= √ 10

= √ 10

x  mr;R kPJ ,Uf;Fk; Gs;sp P(α,  0) ,ypUe;J tl;lj;jpw;F tiue;j 

njhlypapd; gbj;jpwd; m vdf; nfhs;Nthk;. 

mg;NghJ njhlypapd; rkd;ghL 

y − 0 = m (x − α)
mx − y − mα = 0 
tl;lj;ijj; njhLtjw;F				                    cUtpw;F (5)

,J m ,d; Xu; ,Ugbr; rkd;ghlhFk;; %yq;fs; m 1 " m 2 vdpd;> 

,U njhlypfSk; nrq;Fj;jhf ,Ug;gjw;F m 1 × m 2 = −1 Mifahy;

,J α  tpd; Xu; ,Ugbr; rkd;ghlhFk;;,q;F gpupj;Jf;fhl;b               (5)

Δ
α  

>
  
0 Mifahy;> α ,w;F ,U NtWNtwhd nka;g; ngWkhdq;fs; cz;L.

∴  P(α,  0) tbtj;jpy; ,U Gs;spfs; cs;sd. 

(10)

(10)

(10)

(5)

(5)

(10) [60]

gbj;jpwd; m 

P(α,  0) 

C (5, 4)

=  10(m2 + 1)

(25 − 10α + α2 − 10)m2 − 8(5 − α)m + 16 − 10 = 0 

(α2 − 10α + 15)m2 − 8(5− α)m + 6 = 0 

        6 		            
=  − 1α2  − 10α + 15

α2  − 10α + 21   =   0

Δ
α   

=   (10)
2  − 4 . 1. 21

      =    100  − 84
      =    16
       >   0
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	17'		 (i)	

(5)

(5)
(5)

[25]

ahjhapDnkhU Kf;Nfhzp ABC apw;F tof;fkhd Fwpg;gPl;by; Nfhird; newp>

a2  =   b2+ c2 − 2bc cos A 

mt;thNw   b2 = c2 + a2   − 2ca cos B     1

					      c2 = a2 + b2   − 2ab cos C      2

1   +  2   ka  b2 + c2 =  2a2   + b2+ c2 − 2a (c cos B + b cos C) 
⇒   a  =  c cos B + b cos C ;  a  ≠  0 ksid			                  (5)
 (b + c) cos A + (c + a) cos B + (a + b) cos C
= (c cos B + b cos C) + (c cos A + a cos C) + (b cos A + a cos B)	        
=  a + b + c

(5)
	   

			  (ii)	    α  =  tan−1  β  =   tan−1  )(  5 
12 )( 3 

4
"

0 <  α, β  < π/ 2, tan β > tan α Mifahy; β > α 

∴ 0 < α < β  <  π/ 2 

cos (α − β)  =  cos α  cos β +  sin α  sin β
12 
13

48
65
63
65

15
65

 5 
13 =

 =

 =

. .4
5

3 
5

+    

+    

(5)
(5)

+    (5) (5)

					      

)( 63 
65

)( 16 
65

2 × 128

   652

 =

 =

 =

α < β Mifahy; sin (α − β)  < 0 
sin (α − β)  = √1 − cos2 (α − β)

√1 −

√

−

−

−

−

2

(5)
(5)

(5) [35]

		 (iii)        tan 3x   =    tan (2x + x)

 

             

  tan 2x + tan x
1 −  tan 2x. tan x

 =

 =

 =

2tan x
1 −  tan2x

2tan x + tan x  − tan3 x
1 − tan2 x  − 2tan2 x

 =
3tan x  − tan3 x
1 −  3tan2 x  

+ tan x

 2tan x  
1 −  tan2x

1 − tan x. 

(5)

(5)

(5)
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λ (10)

tan 3x cot x   =  λ  vdf; nfhs;Nthk;.

mg;NghJ λ  = 

∴                 ≥   0

3tan x  − tan3 x
1 −  3tan2 x  

( ) cot x   = 3 − tan2 x 
1 − 3tan2 x 

 3 −  λ
1 −  3λ

(5)

 3 −  λ
1−  3λ

, 3λ ≠  1  MFk;NghJ (5)

(5)

∴  λ  ∈    [1/3 " 3) 
[40]

(5)
(5)

(5)

[15]

tan 3x − tan x  = 0 

(λ tan x − tan x)   = 0 

     (λ − 1) tan x    = 0
[1/3 " 3) ,y; λ ,uhikahy; λ  ≠ 1  

∴ tan x = 0 %yk; khj;jpuk; jPu;Tfs; ngwg;gLfpd;wd. 

mjhtJ> x = nπ  ,q;F n ∈ 

mg;NghJ λ − 3λtan2 x −  3 +  tan2 x  =  0 

                                (1 − 3λ) tan2 x 	    =  3 −  λ

					                   tan2 x 	    =  

1/3 3

(iv)	    		 me;Neu;khW jpupNfhzfzpjr; rhu;Gfspd; jiyikg; ngWkhd tPr;R KiwNa 

		 π/ 2 ≤ y ≤  π/ 2,  0 ≤ y ≤ π'                                             (5) + (5)
		 α   = sin−1 x  "  β  = cos−1 x vdf; nfhs;Nthk;.                                      

		 mg;NghJ sin  α  =  x,  sin  β =  x.  
     sin (α  + β ) 	=  sinα cosβ +  cosα sin β 
						     =  x . x + 

						     =  x2 + 1 −   x2 

						     =  1 

		 − π/ 2 ≤ α + β  ≤ 3π
 2 

 Mifahy; sin (α  + β ) = 1 MFk;NghJ α + β  =  π
 2 

 

		 ∴ sin−1x  + cos−1 x   =  π/ 2

√1 − x2 √1 − x2. ; Nkw;Fwpj;j Mapilapy; cosα > 0, sinβ  > 0 Mifahy;

(5) 

 (10)

(5)
(5)

[35]

				     

*  *  *
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[ gf;. 2 If; ghu;f;f

f.ngh.j. (c.juk;) cjtpf; fUj;juq;F - 2014
,ize;j fzpjk; - tpdhj;jhs; II
tpilaspj;jYf;fhd topfhl;b

gFjp A 

1'	 Jzpf;if P ia khj;jpuk; vwpe;jhy;> mJ milAk; cauk; h vdTk; mjw;fhf P apw;F vLf;Fk; Neuk; 
T vdTk; vLg;Nghk;. 

	 Jzpf;if P MdJ 
h
2   J}uk; fpsk;Gtjw;F vLf;Fk; Neuk; T1 MfTk; Jzpf;if Q MdJ 

h
2  J}uk; 

tpOtjw;F vLf;Fk; Neuk; T2 MfTk; ,Ug;gpd;>									         v

h/2
h/2

h/2
h/2

tTT2T1

u
−g

−g

0

	 T1 + T2 = T   1    	 (5)	    	                     

	 Jzpf;if P apd; tiugpypUe;J  	    
	 T  = uT   = h = u

g  
 u2

2g  
1
2  

" 		  (5)

	 Jzpf;if Q tpd; tiugpypUe;J

       h
2  =   1

2  
T2    gT2				    (5)

	

 u2

4g  
 u2

2g2  

⇒

⇒

⇒

= 

= 

= 

gT2

2

T2

2

T2

 u
 √2g

,   T2 > 0  Mifahy;>

1
2  

	 ∴  1   ,ypUe;J T1 = T − T2  =  ug  
−    u

       √2g
=  (√2 − 1) u 

√2g
				    (5)

	 ,q;F T2  >  T1.  

	 Jzpf;if P ,af;fj;ij Muk;gpg;gjw;F Neuk; T2 − T1 ,w;F Kd;du; Jzpf;if Q ,af;fj;ij 

Muk;gpf;f Ntz;Lk;.

	

u
g  

T2 − T1   =  u
 √2g

(√2 − 1) u
 √2g

(√2 − 1)− = = u
       √2g

√2(2 −      )        
 				 

(5) [25]

2'	 jiu njhlu;ghf Mg;gpd; Mu;KLfy;  a vdTk; Mg;G njhlu;ghfj; Jzpf;ifapd; Mu;KLfy; 

 

	 α
a

 vdTk; nfhs;Nthk;.			              

mg

Mg

a
R

R

M

α

a

 (5)  cU

S

								               		

	 mg;NghJ jiu njhlu;ghfj; Jzpf;ifapd; 

	 Mu;KLfy;  = α
a

 a  MFk;.

	 njhFjpf;F  F  =  ma vd ,Lk;NghJ

		        0  =  Ma + m (a −  a  cos α)  	  (5)	
		     ⇒ ma   cos α = (M + m)a  1

	 jiu njhlu;ghf Mg;Gf;F  s = ut + 12  at2  
vd ,Lk;NghJ>

						           d  =  1
2  

at2  2  				        (5)



	 Jzpf;if Mg;G njhlu;ghf  α   s = ut + 12  at2   vd ,Lk;NghJ>

				       s =  12  a t2   3 	  				    (5)

	 2  " 3  Mfpatw;wpypUe;J    
s
d  

=   a
a  

				          = M + m
    m

.    1
cos α 	     					     (5)

		       ⇒ ms cos α    = (M + m)d	   				            		         [25]

3'	 ge;J Rtupy; nrq;Fj;jhfg; gLtjdhy; mg;NghJ mjd; epiyf;Fj;J Ntff; $W g+r;rpakhFk;. 

	 ∴ A apypUe;J B tiuf;Fkhd ,af;fj;jpw;F vLf;Fk; Neuk; t1 vdpd;>		      	

								      
u

u

h

v

A

B

eu

d
O

		

		

v   =   u +  at  vd ,Lk;NghJ>

0   =   v  − gt1

  
t1   =   v/g

A apypUe;J B tiuf;Fkhd fpil ,af;fj;jpw;F

       d  =   u.
   

t1   =    uv        
  g        

1

⇒

(5)

   

	 ge;J Rtupy; nrq;Fj;jhfg; gLk; Ntfk;

	   u Mifahy;> epyj;jpy; gLk; Ntfk;  eu    (5)
	 ge;J B apypUe;J O tiuf;Fk; nry;tjw;F vLf;Fk; Neuk; t2 vdpd;>

	  d  = eut2

   	  ⇒
   

t2     =   d        
 eu        

  =   v        
 ge    										        

	

  v         
 ge        

  v         
 ge        

∴  
  
t1  + 

 
t2   = v

g  
+ = (1+ e)

					   

     (5)

	 A apypUe;J B apD}lhf O tiuf;Fkhd ,af;fj;jpw;Fg; ge;jpw;F 

	    									              (5)
	

                  s  =  ut +  1
2  

at2 vd ,Lk;NghJ> −h  = v  (t1 + t2 )  −  1
2  

g (t1 + t2 )
2		

					                             =   v         
 ge        

 (1+ e) [v − 1
2  

g.   v         
 ge        

(1+ e)]
				  

					                  =   v         
 ge        

 (1+ e) [v −   v         
 2e        

(1+ e)]
				        	

					                  =    v
2 (1+ e)

    2ge2      
[2e − (1+ e)]         

					                        =   v2 (e2 − 1)
    2ge2      

		                               
     (5)

	

                    		        ⇒     2ghe2
    =   v2 (1− e2)				             [25]
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4'	  u  km h−1  
 =                   =  1000u m

 3600 s
 5  u
18 m s−1 

H = FV vd ,Lk;NghJ
1000H  =  R × 

∴ Ru      = 3600 H

W = ΔT vd ,Lk;NghJ 

(R + R )1000 d   =  12   × 1000M  × 5u
18)) 2

−  0

      (R + R )d     =   25           
648

 Mu2

                R du   =   25           
648

 Mu3  −  Rdu

		               =   25           
648

 Mu3  −  3600Hd

 5  u
18

m s−1  5  u
18

1000M   kg 

(R + R ) N

(5)

(5)

(10)

(5)

[25]

5'	

B (b)A (a)

R (r)

P

Q

O

S

12

a

AQ

OA +  AQ  =  a +     (b − a)

       OQ    =              (a  + 2b)

OQ

OP

OPAP

OA

= 

= 

= 

kAP+ 

=        − a     =                        − a   =        − 

= 

= 

2
3

2
5

2
5

AB  =     (b − a)

(a  + 2b)

(a  + 2b)

(a  + 2b)

(4b − 13a)      = 

. .  2
15

 k
15

 2
15

4b  
15

13a  
15

=  a  + 4kb  
15

+ (1 −       )13k
 15

(5)

(5)

(5)

(5)

(5)

2
3

2
3

1
3

1
3

,J a iar; rhuhky; ,Ug;gjw;F k  = 15
13

mg;NghJ OR  4 b  
13

4kb  
15OA kAP+ =        =        =         

∴  OR : OB   =    4 : 13								       [25]
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6'
	

	

Nfhy; AB  kPJ jhf;Fk; tpirfs;   w,  R1
,    R2 

ehg;gj;jpw;F ,k;%d;W  tpirfSk; xU Gs;sp  

(C) apy; ,Uj;jy; Ntz;Lk;. 

d =  AD. cosθ  	 =  AC cosθ. cosθ

   			   =  AG cosθ. cosθ. cosθ

      			   =  a cos3θ

           ∴ cos3θ 	 =  d
a

(5)

(5)

(5)

(5) [25]
A

B

C

w

d

G

D

R2

R1

θ
cU (5)

7'	 P(X) ≠ 0 > P(Y) ≠ 0 Mifahy; P(X) .  P(Y) ≠ 0  1 				   (5)

	 Mdhy; X, Y Mfpad jk;Ks; GwePf;Ffpd;wikahy;> P(X ∩ Y) = 0 2 	 (5)

	 1  " 2  Mfpatw;wpypUe;J P(X ∩ Y) ≠ P(X) . P(Y) 

	 ∴  X, Y  Mfpad rhuhjdty;y. 							       (5)

	 (i)    P(A) = 1  
2

 " P(A\B) = 1
4 

 Mifahy; P(A) ≠ P(A\B).

		     ∴  A, B  Mfpad rhuhjdty;y.					     (5)

	 (ii)   P(A\ B) = 14  " P(B\A) = 1
3

 Mifahy; P(A ∩ B) ≠  0  				    (5)   

		      ∴ A, B  Mfpad jk;Ks; GwePf;Ftdty;y.		  			        [25]

 8'	   P(A) = 1
2

,  P(B) = 1
4

,  P[(A ∩ Bʹ) ∪ (B ∩ Aʹ)]  =  13 	     	       	             (5) 

	 (i)    P(A ∪ B) − P(A ∩ B) = 1  
3

 	 (5)

		     ⇒  P(A) +  P(B) − P(A ∩ B) − P(A ∩ B) =  13
		     ⇒  2. P(A ∩ B) =  P(A) +  P(B) − 13

				       =  12 +  14  − 13

	         ⇒  P(A ∩ B) =   
 5
24           	 (5)

	 (ii)    P(A\ B)   	 =   P(A ∩ B)
    P(B)

,  P(B)  > 0 				                (5)

				    =    

 5
24
1
4

    =     5
6

					                 (5)

												                     
 [25]
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9'	  	 9 Nehf;fy;fs; (   3,   5"  5"  6"  10"  13"  13"  x,  y 

		  Mfhuk; 5 Mifahy; x, y Mfpatw;wpy; Fiwe;jgl;rk; xd;W 5 Mf Ntz;Lk;.	 (5)

		  ,il 8 Mifahy;>    3 + 5 + 5 + 6 + 10 + 13 + 13 + x + y  
                                9 

=  8  		  (5)

	    x  +  y   = 17 

	 	 x  = 5 vdf; nfhs;Nthk;. mg;NghJ  y = 12 					     (5)

		  mg;NghJ 9 Nehf;fy;fs; (   3,   5"  5"  5"  6"  10"  12"  13"  13" 

		  ∴ ,ilak; = 6								                  (10)

												                      
[25]

10'  	xd;gJ Nehf;fy;fs; ( xi  ; i = 1, 2, ... , 9   vdf; nfhs;Nthk;.  

	

∑
9

i = 1

∑
9

i = 1

∑
9

i = 1

xi  =  25 × 9  = 225 

(xi − 25)2

       9
 =  42

∴ (xi − 25)2  =  16 × 9   =   144

mg;NghJ  (5)

 (5)

	 Gjpa Fbj;njhifapd; ,il μ vdpd;>
	

		
9 + 3

μ   =     =  25 			     	      (5)	
∑

9

i = 1
xi 

  + (15 + 20 + 40) 225 + 75 
     12

=
	

				  
    	 Gjpa Fbj;njhifapd; epak tpyfy; σ  vdpd;>	
		

       

∑
9

i = 1
(xi − 25)2   +  (15 − 25)2 +  (20 − 25)2 +  (40 − 25)2                                                                                    (5)	

12
σ 2  = 

  =  
144 + 100 + 25 + 225 
                12

     =  
494
 12

khww;wpwd;   =      41.17 			                                                                	               (5)

         ∴ σ    =     √41.17      [25]
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gFjp B 

11' (a)      

u
f

B L

L - cau;j;jp

B - ge;J 

f  - cau;j;jpapd; Mu;KLfy;

vdf; nfhs;Nthk;. C

A

B
T

t1 t2
t0

−(g + f) 

u

 (10)

D

v 

t  = 0  MFk;NghJ
	

	
t  = 0 MFk;NghJ VB, L   =  VB, E   + VE, L  =   u  + 0       =   u                                             (5)

Mu;KLfy;  aB, L   =  aB, E   + aE, L    =    g +  f    =   (g + f)  	                          	     (10)

Ntf-Neu tiugpy; OB  = t1  vdTk; BD  =  t2  vdTk; T  = t1 + t2  vdTk; nfhs;Nthk;.    (5)  
ge;jpd; ,af;fj;ijf; fUJk;NghJ Kf;Nfhzp AOB apd; gug;gsT = Kf;Nfhzp BDC

apd; gug;gsT MifahYk; Kf;Nfhzp AOB Ak; Kf;Nfhzp BDC Ak; ,ay;nghj;jd 

MifahYk;> t1  =  t2    =  T
2

      	 (10)

ge;jpd; Mu;KLfiyf; fUJk;NghJ u
t1

   = g + f					         (10)

⇒  f  =  u
t1

− g

         =  2u
T

 − g								               	      (5)

         =  1
T

[2u − gT] ;   2u − gT > 0 

		   u > 12  gT					                       		  [55]

    

  
(b)(i)	

 60°

u 

u √3

= =

u √3 .        − u√3
2

u √3
2

u √3
2

u 

θ

u
2

tan θ   = u
2

. 
√3

2
. u

=
√3

1

∴ θ   =  π/ 6

∴ vjpupf; fg;gypd; Ntfk; tlf;fpypUe;J 60° fpof;Nf u MFk;.

 (10)

 (10)

[25]

(5)VB, E   =  VB, A   + VA, E    
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      Nghu;f; fg;gy; njhlu;ghf vjpupf; fg;gypd; ,af;fj;ij fUJNthk;.

      (ii)      
u √3M 

B A 30°
 30°

d km

 (10)

	 ,U fg;gy;fSk; fpl;l ,Uf;Fk;NghJ vjpupf; fg;gy; ,Uf;Fk; Gs;sp M vdf; nfhs;Nthk;. 

	 Nghu;f; fg;gypypUe;J vjpupf; fg;gypd; jpirNfhs; = 300°                                                (10)	
	 ^mjhtJ tlf;fpypUe;J 60° Nkw;NfahFk;.& 

	 ,U fg;gy;fSf;fpilNa cs;s FWfpa J}uk;   	 =  AM
					       			   =   d cos 30°					   

	  					       	 =   d √3
2

  km 			     (10)

												                         [30]
   (iii)	

. 
√ 3
1

u
me;Neuk;  =

u √3M 

P 

Q

B A

 30°

d

0.9d

0.9d

(10)

α
α

d √3
2

,q;F cos α =  d√3
2

∴  sin α  = 

 PQ   =   2 .

. 10
9d

 9
10

 =  
√3
5

3

√33

d  sin α  = . 9d
10

2 .      √2
√33

      = d  √6
 5

vjpupf; fg;gy; P apypUe;J Q ,w;Fr; nry;Yk; Neuj;jpy;  

jhf;FjYf;F cl;gLk;. 

(10)

(10)

d  √6
 5

d  √2
5u

h

=

=

×  60   epkplk;

d  √212
u

epkplk;

(10)

[40]

√2
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12'	   

O
a

R

P P

v

mg

π/6

α

C

B

A

IPE = 0 kl;lk;   

   (i)   

I  = mu  ⇒   u  =  I
m

A apy; Jzpf;iff;F  jpirapy; I  =    (mv)  ,Lk;NghJ 

(10)  [10]	

    (ii)   

 1
2

  mv2  − mg(a cos α − a sin π/6)  =   12  mu2      

⇒    v2  =  u2  + ga(2 cos α − 1)  ⇒     v  =      u2  + ga(2 cos α − 1) √

Jzpf;ifapd; jhdr; re;ju;g;gq;fs; ,uz;ilAk; fUjpr; rf;jpf; fhg;G tpjpiag; gpuNahfpf;Fk; 

NghJ

Jzpf;iff;F PO jpirapy; F  =  ma  Ig; gpuNahfpf;Fk;NghJ>

R =  mg cos α  =  m. 

⇒  R  = mg cos α +

=    m
 a

[u2  + 3ga cos α − ga]

 v2

 a
 m
 a

(10)

(10)

[50](10)

(20)

[u2  + ga(2 cos α − 1)]

    (iii) 	 ,q;F α ,Uf;Fk; Mapil −π/3 ≤ α ≤ 2π
 3

 Mf ,Uf;FkhwhFk;.	 (5)

	 Jzpf;if B ia milAk;NghJ α = 
2π
 3 

	 mg;NghJ  v2  =  u2  + ga  (−2 ×  1
2

 − 1)  =  u2  − 2ga   (10)  ∴  u2  ≥ 2ga Mf ,Uj;jy; 

      Ntz;Lk;.                                                            (5)	

	 R =  m
 a

 [u2  + 3ga (− 12 )− ga] =  m
 a

 (u2 − 5 ga 
2 

)  (10)   ∴  u2  ≥  5 ga 
2 

 Mf ,Uj;jy; 

      Ntz;Lk;.         				                    (5)

	 ∴ Jzpf;if B ia miltjw;F Nkw;Fwpj;j ,U NjitfisAk; g+u;j;jp nra;tjw;F

	  u2  ≥  5 ga  
2 

 ⇒ I
2

m2
 ≥ 5 ga 

2 
			                  (10)	

	  
		         I

2  
≥   m2

 4
 × 10ga 

			 
  		           I

  
≥   m

 2 √10ga 						         [45]
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    (iv) 	 Jzpf;if B apy; ghj;jpuj;jpypUe;J ntspNaWk; Ntfk; w vdpd;> 
w2  =  u2  − 2ga  > 0
Jzpf;if B apypUe;J A tiuf;Fk; ,af;fj;jpw;F  s  =  ut  

Ig; gpuNahfpf;Fk;NghJ>

2a cos  π
6

 =  w sin  π
6

. t 

1√3  a   2 =  wt

,af;fj;jpw;F  s = ut + 1
2

 at2 Ig; gpuNahfpf;Fk;NghJ>

−2a  sin  π
6

 =  w cos  π
6

 t  − 1
2

 gt2 

1  ,ypUe;J" −a   = w. √3
2

 .  2√3    a
w

 − 1
2

 g .  4 × 3a2

  w2

        −a      =  3a  − 6g a2

   w2

6ga2                   =  4aw2

   3ga                =  2  (u2  − 2ga) 
          2u2    =  7ga     

      I
2

m2
  = 7 ga 

2 

        I   = m √ 7  ga 
2

 =  m 
√14ga2 

 A

 B

2r 

π/6

π/6

w
(5)

(10)

(10)

(10)

(10)

[45]

13'    ,io AB apd; ,aw;if ePsk; 3l ; kPs;jd;ik kl;L 3mg

      (i)    

B

l   (> 3l)

mg 

A

T

ehg;gj; jhdj;jpy; AB = l  (l    > 3l) vdf; nfhs;Nthk;.
Jzpf;ifapd; ehg;gj;ijf; fUJk;NghJ>

T  =  mg
                
3mg.  (l  

− 3l)  =  mg
              3l

l   − 3l  =  l         
   l        =  4l
∴ ehg;gj; jhdj;jpy; A apypUe;J cs;s 

epiyf;Fj;Jj; J}uk;  			   =  4l

(10)

(10)

(10)   [30]
  

	

    (ii) 	 tisaj;jpw;Fr; rf;jpf; fhg;G tpjpapypUe;J

	
1
2  m 0 + mg. 4l  =  12  mu2 +0			        (10)

	 ⇒ u2    =  8gl    					                (5)

	 ⇒ u    =  2√2gl 								                 [15]

	 [GtpaPu;g;gpd; fPo; tisaj;jpd; ,af;fj;ijf; fUJk;NghJk; ,g;NgW fpilf;fpd;wJ.]
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(iii)  tisaKk; Jzpf;ifAk; NkhJtijf; fUJNthk;. 

	      NkhJKd;du; 	        Nkhjpa gpd;du;
		  m     u		  2m     u 

 
 

		  m     u		
	  ce;jf; fhg;G tpjpiag; gpuNahfpf;Fk;NghJ>

	    2mu 
     =   mu + 0				          (10)

	     ⇒ u 
      =    12  u  =  √2gl  			          (5)				     	   [15]

(iv) 

2mẍ =  2mg − 3mg (x − 3l)
    3l

ẍ      =   g −
	

         =  − g
2l

 (x − 5l)

 g
2l

(x − 3l)

gpd;du; eilngWk; ,af;fj;jpy; Nru;j;jpg; nghUs; A apypUe;J 
epiyf;Fj;Jj; J}uk; x fPNo ,Uf;Fk; xU re;ju;g;gj;ijf; fUJNthk;. 

x  >  l  MFk;. Nru;j;jpg; nghUSf;F  F  =  ma Ig; gpuNahfpf;Fk;NghJ 

2mg − T 
  = 2mẍ 				                      (10) 		

			 

B

x (> l  ) 

mg 

A

T  

 (10)

 (10)

 (10)

 (10)  [50]

,J ÿ = − ω2y  tbtj;ij vLf;fpd;wJ. 
 g
2l

 > 0 Mifahy;> 

,q;F ω2  =   g
2l

 " y   =  x − 5l  

∴ Nru;j;jpg; nghUspd; ,af;fk; vspa ,ir ,af;fkhf ,Uf;Fk; mNj Ntis 

Nfhz Ntfk; ω  =   g
2l√  MFk;. 

miyTf; fhyk;  T   =  2π 
ω 

 =  2π
 g
2l√

  = 2π 2l
g√

	

(v)   Nru;j;jpg; nghUspd; vspa ,ir ,af;fj;jpy; miyT ikak; A  apypUe;J 
5l epiyf;Fj;Jj; J}uj;jpy; cs;sJ. 

mjd; tPr;rk; a vdpd;>

v2 =  ω2  (a2 − y2)  Ig; gpuNahfpf;Fk;NghJ> 

v2 =   g
2l

 [a2 −(x − 5l)2] MFk;.  

x  >  l  =  4l MFk;NghJ v = √2gl Mifahy;>

    2gl   =  g
2l

 [a2 − (4l − 5l)2] 

            =  g
2l

 [a2 − l2] 

 (10)

 (10)

    

    

∴  4l2   = a2 − l2 
⇒  a     =  √5 l

∴ ,af;fj;jpw;Fj; jil ,y;yhjpUg;gjw;Fr; rPypq;fpd; Fiwe;jgl;r cauk; 5l + a,  
mjhtJ (5+ √5 ) l Mf ,Uj;jy; Ntz;Lk;. 

				    		

 (10)
[40] (10)
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14' (a)	 λa + μb  =  0  ⇒ λa  = −μb

Mdhy;> a  b Mifahy; λa   −μb MFk;. 

∴ λa " −μb Mfpad NtWNtwhfr; #dpaf; fhtpahf ,Ug;gjd; %yk; khj;jpuk; 

λa  =  −μb Mf ,Uf;fyhk;.

∴ λa  = 0  "−μb  = 0 MFk;.  							           (10)
Mdhy; a ≠ 0  " b ≠ 0 Mifahy; λ = 0  " −μ  = 0 Mf ,Ue;jhy; khj;jpuk;  

∴ λ  = 0  " μ  = 0 MFk;. 							           (10)

kWjiyahf>

λ = μ  = 0 MFk;NghJ khj;jpuk; λa + μb  =  0 MFk;. 			    		       

	     

B C D

AO a

Eb

	 BD   =   3 BC  ⇒ BD  =  3 BC  =  3a   (BC = OA = a  Mifahy;)		    (5)
	 OD  =   OB + BD  =  b +  3a   =  3a  +  b					     (10)
	 OE  =   λ OD  ⇒   OE  =  λ OD  =  λ (3a  +  b)				      (5)
	 Mdhy;> OE  =  OA + AE  =  a + μ AC  =  a + μ b (AC = OB = b  Mifahy;)	   (5)
	 ∴   λ (3a  +  b) =  a + μ b	

	 (3λ  −  1) a  + (λ  − μ) b   =  0 						        (5)
	 a  b  Mifahy;> 3λ  − 1 =  0  "  λ  − μ   =  0  MFk;. 	

	 ∴ λ  =  μ   =  1
3

  MFk;. 							      (10)	

	 a  =  x1i + y1 j  " b = x2i + y2 j								        [40]
	 OACB xU rha;rJukhf ,Ug;gjw;F OA = OB
		  ⇒  OA OB = 						        (5)		

		  ⇒   a  b=

		  ⇒  x1
2  y1

2
+    =   x2

2  y2
2

+    				       	   (5)		  [10]

- 11 - 

[ gf;. 12 If; ghu;f;f



E  =   −
     =   − 90a − 15a + 30a + 90a

     =   15a 

     =    0 

30 3√ × ×3a√ − 5 2 3a√ 4 3a√2 3a√sin     + 10 × + 15 × sin π
3

π
3

sin π
3

∴ njhFjp ehg;gj;jpy; ,Uf;f KbahJ.

3a√
3a

 = 
3√

1 ⇒ θ   = π
6

QR   =  3a2 + 9a2√  = 2 3a√

ePl;ba AD, QR Mfpa NfhLfs; E apw; 
re;jpf;fpd;wd vdf; nfhs;Nthk;.  
mg;NghJ DE  =  3a√

  
  tan θ    =

 (10)

 (10)

 (5)

 (10)

P B

Q

CRD

E

S

10 15

5

A

θ

λ

μ

30 3√

AB = 6a
BC = 2 3a√

      (i) 

    (b)    	
 

     (ii)	 njhFjp Xu; ,izahf xUq;Fnkdpd;>   

	  X  =  0,  Y  =  0  Mf ,Uj;jy; Ntz;Lk;.						         (10)

	  X  =  0 ⇒  −  (5)π
6

π
6

π
6

π
6

30 3√ 5 cos     +  10 cos      + 15 cos      − λ cos       =  0   −

30 3√− 20 ×       − λ .+
2
3√

2
3√ =  0 

=  =  
2
3√λ 20 3√ 60 3√− 

2
3√−40

2
− λ      = 40

 

	

Y  =  0  ⇒  − μ  + 5 sin       + 10 sin     − 15 sin      − λ sin        =  0  		     (5)π
6

π
6

π
6

π
6

                − μ   =  λ  sin     

                   μ   =  − λ  sin     

                        =     40 × 

                        =     20 

π
6

π
6

1
2

       (iii)  njhFjpa AD  jpirapy; xU 10 N tpirahf xLq;Fnkdpd;>

	   AD jpirapy; $W = 10 N " AD apw;Fr; nrq;Fj;jhd $W = 0 Mf ,Uj;jy; Ntz;Lk;. 	(10) 
	  ⇒     μ  + λ  sin  π

6
  = 10,		    X  =  0 

	  ⇒      μ  =  λ  sin  π
6

  + 10         (5),	   λ  =  −40 		  (5)

	   	  =     40 ×  12   + 10

	  	  =    30 									                              [75]
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15' (a) 	

A D

CB

Y Y

W

λWλW

XX θ
											           (5)	

			   njhFjpapd; rkr;rPupy;  θ  =  π
3

					     (5)

 	 (i)	 njhFjpapd; ehg;gj;ijf; fUJk;NghJ

		   2Y  =  W + 2λW

		        Y  =  (λ + 12 ) W 					                (10)

		  Nfhy; AB apd; ehg;gj;jpw;F B gw;wpj; jpUg;gq;fis vLf;Fk;NghJ 

		

B λW . 2a cos     − Y .  4a cos     + X .  4a sin       = 0π
3

π
3

X .  2 3a√ =  (λ + 12 ) W .  2a − λW a  

X    =  
3√

  1
2 [λW +W]

3√
  W
2= (λ +1)	

π
3

 (10)                        [30]

									       

 cU  (10)
A

B

Y

Y1

X1

λW

X π
3

 (ii) 	 Nfhy; AB apd; ehg;gj;ij khj;jpuk; fUJk;NghJ> 

Nfhy; BC kPJ B apy; kWjhf;fj;jpd; fpilf; $W  X1   

	 vdTk;   epiyf;Fj;Jf;   $W Y1 vdTk; nfhs;Nthk;. mg;NghJ 

		

X1    =   X 

  Y1    = W

Y1   =     W   			           (5)				      [20]

3√
  W
2= (λ +1)			     (5)

1
2 	

	 (iii) 	 3 a√
 2

3 √
4

1 
2a

 =  . tan α   =  

⇒   λ +1  =  4 

           λ    =  3 

3√ 2Y1 
 X1 

 W 
2 

NkYk;  tan α  = = = . 
W(λ +1)

3√
 (λ +1)

3 √
4

∴         = 3√
 (λ +1)

CB WX1 X1

Y1
Y1

α

(5)	

(5)	

(5)	

(5)	 [25]	

											                 (5)
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 (b) 	
4

1

3

2

5

A

2W

W W

B C

DE

SR

(i)	 rkr;rPupy; R = S
	 ehg;gj;jpw;F  2S = 4W ⇒  S = 2W
	 Fwpg;G : A gw;wpj; jpUg;gq;fis vLf;Fk;NghJ S fpilf;Fk;. 	 (15)	                          [15]

(ii)	 njhFjpapd; rkr;rPiuf; fUJk;NghJ AB  ck; CB, AE ck; 

	 CD, BE  ck; BD ck; vd;Dk; Nfhy; Nrhbfspd; jifg;Gfs; rknkdf; fpilf;Fk;. (10)
	 Nghtpd; Fwpg;gPl;bw;Nfw;gj; jifg;G tupg;glj;ij tiuAk;NghJ

4

1 3

2

5

60˚
cU (15)

3

3

5

5

2

2

1

1

3

4

=

+

=

=

= =

2W sec 30˚ =  4W
 3√

2W tan 30˚ =  2W
 3√

 W
 3√

2W
 3√

2W
 3√

 3√  W

= 2W

 3√  W

4W
 3√

Nfhy;

jifg;G

gUkd; ,ay;G 

AB, CB ,Oit

AE, CD cijg;G 

BE, BD ,Oit 

DE cijg;G 

2W
 3√

2W
 3√

(5) + (5)

(5) + (5)

(5) + (5)

(5)

													                [60]
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16. (a) 	 		

						           

 

Q

P

X

r

θ

−α

α δθ

Y

O

=

=

=

= (30)

∫
α

−α

∫
α

−α

mr2 cos dθ

mr dθ

r [sinθ ]
α

−α

[θ ]
α

−α

r . 2 sin α
     2α

r sin α
  α

X
x

δx

Y

O

rkr;rPupypUe;J nky;ypa fk;gpapd; jpzpT ikak; G = (x      , 0)
vdf; nfhs;Nthk;.

fk;gpapd; Neu;Nfhl;L mlu;j;jp m vdpd;>

rkr;rPupypUe;J mlupd; jpzpT ikak; G  = (x      , 0) vd 
vLg;Nghk;. mlupd; gug;glu;j;jp ρ vdpd;>

4r
3π (30)

=

=

=

∫
r

0
ρπx

∫
r

0
ρπx dx

(x sin π/ 2) dx
     π/ 2

r

0
[x3/ 3]

r

0
[x2/ 2]

2 
π

x      

x      

	       

nghUs; jpzpT 
O tpypUe;J jpzpT 

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

1
2

πr2. σ 4r
3π

ABC, ADC Mfpatw;Wld; Nru;j;jpg; nghUspd; jpzpT ikak; G rkr;rPur;R kPJ 
cs;sJ. OG = x       vdf; nfhs;Nthk;.

x      

(20)

=

=

=

∑mr xr

    ∑mr

πr
 2

2r
 k

4r
3π

−1
2

πr2σ . πrk  .  

(rσ + 2k) 

4r
3π (rσ + 2k) 

 rσ − 3k .

O

C

B

A
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nghUs; jpzpT 
O tpypUe;J jpzpT 

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

O

C

B

A

D

O

A

D

C

πr .  k

πr
 2

[rσ +  2k]

2r
π

−

x      

		 Nru;j;jpg; nghUisg; Gs;sp A apypUe;J RahjPdkhfj; njhq;ftpLk;NghJ>
	

   	

W MdJ Nru;j;jpg; nghUspd; epiwahFk;. 

ehg;gj;jpw;F AG epiyf;Fj;jhf ,Uj;jy; Ntz;Lk;.

mg;NghJ θ  = tan−1 (      )OG
OA

	  = tan−1  
(rσ + 2k) 

 rσ − 3k 
3π[ ]                                                               (10)	  

A apw;F epiyf;Fj;jhff; fPNo O ,Ug;gpd;> mg;NghJ θ = 0 Mf ,Uj;jy; Ntz;Lk;. 

^mjhtJ O ≡ G Mf ,Uj;jy; Ntz;Lk;.& 

⇒  rσ = 3k
⇒  k :  σ  =  r : 3			                              (10)	                                   [120]

 rσ > 3k  Mf ,Uf;Fk;NghJ  rσ < 3k  Mf ,Uf;Fk;NghJ

O

A

B

W

C

D

G

θ

(10)
D

A
B

C

W

G

O

θ

(10)
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16'	 (b)   

(10)

W
B

S
A

G

R = W

λ

θ

W

 sin (    − θ  + λ)π
2

R

 sin (    − θ)π
2

S
 sin λ

= =

π
2R = W Mifahy;> sin [π2  − (θ  − λ)] = sin (    − θ)

cos (θ  − λ)  = cos θ

cos θ  cos λ + sin θ  sin λ   = cos θ

tan θ   =   

tan     ,  λ ≠  0  Mifahy;, 

=   

=   

sin λ
1 − cos λ

λ
2

2 sin2 

λ
2

λ
2

λ
2

2 sin cos 

λ
2

0 <  θ  <      Mifahy;,  θ =       π
2

λ
2

(10) 

(10)                                       [30]

≠  0

	
	

17'(a) 	 A : kPd; re;ijf;Fr; nry;yy;

		  B : rnjhr tpw;gid epiyaj;jpw;Fr; nry;yy;

		  C : nghJr; re;ijf;Fr; nry;yy;

		  F : kpfTk; tpUg;gkhd kPd; tifia thq;fy;

		  P (A)  =  25 ,  P (B)  =  25 ,        P (C)  =  15
		  P (F|A) =  15 , P (F|B) =  12 , P (F|C) =  35

	 (i)	 P (F)   =   P (A). P (F|A) +  P (B) .  P (F|B) +  P (C) . P (F|C)      (10)

		  =   2
5

 .  15  +  25  .  12  +  15  .  35

		  =    125  [2 + 5 + 3] 

		  =   10
25   =   25                                                                     (10)                                         [20]
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         (ii) 	 P (F )        =   1 − P (F) = 1 −  25   =  35 	

	                    P (A|F )   =   P (A) .  P (F |A) 
P (F )    

 =  2
5

 (1 − 15 ) ×  35  =   815                                 (10)

		  mt;thNw> P (B/ F ,)  =  1
3

		                  P (C/ F ,)  =  1
3

		  ∴  P (A|F )  >  P (B|F ) =   P (C|F )

	                    kPd; re;ijf;Fr; nry;fpd;wikahy;                                             (10)   [20]

	 (iii) 	           X : Fiwe;jgl;rk; ,U ehl;fspNyDk; kpfTk; tpUg;gkhd kPd; tifia thq;fy;

		       P (X)  =  P(,U ehl;fspy; thq;fy;) + P ^%d;W ehl;fspy; thq;fy;& 

		  	 =  C
3

2
[P (F)]

2
 [P (F)]

3
 [1 − P (F)] + 				       (10)

			   =  3  ×   425  ×  3
5

 +    8
125

  			   =  36 + 8 
   125

			   =   44
125 								           (10) 	 [20]	

      (iv)  	 A1 : Kjy; Ms; kPd; re;ijf;Fr; nry;yy;

	 A2 : ,uz;lhk; Ms; kPd; re;ijf;Fr; nry;yy;

	 B1 : Kjy; Ms; rnjhr tpw;gid epiyaj;jpw;Fr; nry;yy;

	 B2 : ,uz;lhk; Ms; rnjhr tpw;gid epiyaj;jpw;Fr; nry;yy;

	 C1 : Kjy; Ms; nghJr; re;ijf;Fr; nry;yy;

	 C2 : ,uz;lhk; Ms; nghJr; re;ijf;Fr; nry;yy; vdf; nfhs;Nthk;.

		  mg;NghJ P (A1) = P (A2) =  25 ,  P (B1) = P (B2) =  25 , P (C1) = P (C2) =  15
	 Y : mtu;fs; ,UtUk; xNu ,lj;jpw;Fr; nry;tjhff; nfhs;Nthk;.

		  mg;NghJ P (Y)   =    P (A1∩ A2) +  P (B1∩ B2) + P (C1∩ C2) 		     (10)

			                =    ( 25 )2 

+  ( 25 )2 

+  ( 15 )2 

			            =    4
25

 +    4
25

 +    1
25

			                =    9
25

 							        (10)   [20]	

	 (b) 	 xi  ;  i  =  1, 2, 3, ..., n juTf; $l;lj;jpw;F

		  ,il x         =  ∑
n 

i =  1
 xi 1

n 						        	    (10)
      
		  epak tpyfy;  = √sx

1
n

∑
n 

i =  1
 (xi −   )x        

2
				     	   (10)

	

- 18 - 

[ gf;. 19 If; ghu;f;f



 		   ui  =  a + bxi  ;  a, b  >  0,  i = 1, 2, 3, ... , n

 			     u       =  
∑

n 

i =  1
 ui 

n

∑
n 

i =  1
 xi 

n

∑
n 

i =  1

  (a + bxi  )

n

∑
n 

i =  1
∑

n 

i =  1

  a + b      xi  

n
na 
 n

+ b= = = 

			         =  a + bx                                                                	 (10)

  

			 

= su
2 ∑

n 

i =  1

  (ui − u        )2

n
∑

n 

i =  1
  (a + bxi  − a − bx        )2= = 1

n (xi − x     )2
∑

n 

i =  1

 b2

 n

= sx
2b2

            	 (10)

		

			         xi  ;  i = 1, 2, 3, ..., n  	 yi ;  i =1, 2, 3, ... , n
			         x       = 35,   sx  = 4	 y       = 19,   sy  =  12

 5

			        ui   =  70 +  3xi	

			        u        =  70 +  3x           	

       	           =  70 +  3 × 35

      			                 =  175	 (5)
			 
                         su   

2   

 =         σx
232

 

      		            =  9 ×  16

      			             su   =  3 ×  4    =  12   	           	 (5)

	   	       ui   =  a + byi  

			   u        =  a + by    ⇒   175  =  a + 19b     ⇒  a + 19b =  175     1

		            su
2   

=         sy
2b2

    ⇒   144  =   b2 .  122

 52
  ⇒  b2   =  25             2

			   1  "  2    ,d;   b =  5                                                                               	 (5) 
			                                    a =  80                                                                               	 (5)

			   xi   =  55 I xj;j> ui cUkhw;wj;jpy; ngWkhdk; =  70 + 3  ×  55 = 235 

			  yi   =  32 I xj;j> ui  cUkhw;wj;jpy; ngWkhdk; =  80 + 5  ×  32 = 240
			   ∴    yi cUkhw;wj;jpy; 32 ,w;F xi cUkhw;wj;jpy; 55 ,w;F cs;s ngWkhdj;jpYk; 

			  $ba xU ngWkhdk; ui  cUkhw;wj;jpy; cz;L	 (10)   [70]

* * *

- 19 - 


