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PART I : MATHEMATICS
SECTION-III

[SINGLE CORRECT CHOICE TYPE]

Q.1 to Q.6 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

37. Let 
1 0 0

P 4 1 0
16 4 1

 
 
 
 

 and I be the identity matrix of order 3. If Q = [qij] is a matrix such that P50 – Q = I, then

31 32

21

q q

q


 equals

ekuk fd 

1 0 0
P 4 1 0

16 4 1

 
 
 
 

 vkSj I rhu dksfV dk rRled vkO;wg gSA ;fn Q = [qij] ,d vkO;wg bl izdkj gS fd P50 –

Q = I gS] rc 
31 32

21

q q

q


 dk eku gSA

(A) 52 (B) 103 (C) 201 (D) 205

Ans. B

Sol. Let 

1 0 0 1 0 0 0 0 0

P 4 1 0 0 1 0 4 0 0 I A

16 4 1 0 0 1 16 4 0

     
              
          

2

0 0 0 0 0 0 0 0 0

A 4 0 0 4 0 0 0 0 0

16 4 0 16 4 0 16 0 0

     
           
          

3

0 0 0

A 0 0 0

0 0 0

 
   
  

An = 0     n  3
Given : P50 = Q + I

 I + Q = (I + A)50 = I + 50A + 
250 49

A
2


 + 0

 Q = 

0 0 0 0 0 0
50 49

50 4 0 0 0 0 0
2

16 4 0 16 0 0

   
      

      

31

50 49
q 50 16 16 200 102

2

 
     

 

q32 = 50×4 = 200, q21 = 50×4 = 200

CODE : 9
PAPER-2
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31 32

21

q q
103

q




38. Area of the region  2(x, y) : y | x 3 |,5y x 9 15       is equal to

{ks=k  2(x, y) : y | x 3 |,5y x 9 15       dk {ks=kQy gS &

(A) 
1

6
(B) 

4

3
(C) 

3

2
(D) 

5

3

Ans. C

Sol. Shifting origin to (–3, 0)

(9,0)A(4,0)

B(4,2)

C
(-1,1)

(-1,0)D

E

Area   2x, y R : y x ,5y x 6 15    

Desired Area = Area of trapezium ABCDA – [Area DCOD + Area OBAO]

   0 4

1 0

1
1 2 5 x dx x dx

2 
       

15 2 16

2 3 3

 
   

 

3

2


39. The value of 
13

k 1

1

(k 1) k
sin sin

4 6 4 6
        

    
   

  is equal to

13

k 1

1

(k 1) k
sin sin

4 6 4 6
        

    
   

  dk eku gSA
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(A) 3 3 (B)  2 3 3 (C)  2 3 1 (D)  2 2 3

Ans. C

Sol.

13 13

k 1 k 1

k
sin (k 1)

4 6 4 6 k
2 cot (k 1) cot

4 6 4 6k
sin sin sin (k 1)

6 4 6 4 6
 

        
                             

                    
    

 

13 29 5
2 cot cot 2 1 cot 2 1 cot 2(1 (2 3)) 2( 1 3)

4 4 6 12 12

               
                      

          

 2 3 1 

40. Let bi > 1 for i = 1, 2, ......, 101. Suppose logeb1, logeb2, ....., logeb101 are in Arithmetic Progression (A.P.)

with the common difference loge2. Suppose a1, a2, ..... a101 are in A.P. such that a1 = b1 and a51 = b51. If t =

b1 + b2 + ....... + b51 and s = a1 + a2 + .... + a51, then

(A) s > t and a101 > b101 (B) s > t and a101 < b101

(C) s < t and a101 and b101 (D) s < t and a101 < b101

ekuk fd i = 1, 2, ......, 101 ds fy, bi > 1 gSA eku yhft, fd logeb1, logeb2, ....., logeb101 lkoZvarj loge2 okyh

lekarj Js.kh esa gSA eku yhft, fd a1, a2, ..... a101 lekarj Js.kh esa bl izdkj gS fd a1 = b1 rFkk a51 = b51. ;fn t =

b1 + b2 + ....... + b51 rFkk s = a1 + a2 + .... + a51 gSa] rks

(A) s > t vkSj a101 > b101 (B) s > t vkSj a101 < b101

(C) s < t vkSj a101 and b101 (D) s < t vkSj a101 < b101

Ans. B

Sol. If logeb1, logeb2 ..... logeb101  A.P.

then b1, b2, ........... b101  G.P.

Given a1 = b1 and a51 = b51

a1, a2, a3 ................. a50, a51 are in Arithmetic progression.

Here, We can say a2, a3, .................. a50 areArithmetic means between a1 and a50.

By A.M. > G.M.

a2 > b2, a3 > b3, ......

 s > t

Also a1, a51, a101 are in Arithmetic Progression and b1, b51, b101 are in Geometric Progression.

 b101 > a101 ( a1 = b1, a51 = b51)
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41. The value of 

2 2

x

2

x cos x
dx

1 e






  is equal to

2 2

x

2

x cos x
dx

1 e






  dk eku gSA

(A) 
2

2
4


 (B) 

2

2
4


 (C) 2 2e



  (D) 2 2e


 

Ans. A

Sol. Apply    
b b

a a
f x dx f a b x dx   

Let 
2

/2

x/2

x cos x
I dx

1 e






  
2 2

/2 /2

x x/2 /2

x cos x x cos x
2I dx dx

1 e 1 e

 

 
 

  

   
2

/2 /22 2

00
I x cos x dx x sin x 2x cos x 2 sin x 2

4

  
         

42. Let P be the image of the point (3, 1, 7) with respect to the plane x – y + z = 3. Then the equation of the plane

passing through P and containing the straight line 
x y z

1 2 1
  is

ekuk fd fcUnq (3, 1, 7) dk] lery x – y + z = 3 ds lkis{k izfrfcEc P gSA rc fcUnq P ls xqtjus okyh vkSj ljy js[kk

x y z

1 2 1
   dks /kkj.k djus okys lery dk lehdj.k gSA

(A) x + y – 3z = 0 (B) 3x + z = 0 (C) x – 4y + 7z = 0 (D) 2x – y = 0

Ans. C

Sol.

Get image of P(1,3,7) with respect to given plane i.e. Q(–1,5,3)

Normal vector =  ˆ ˆ ˆOQ i 2j k  


= ˆ ˆ ˆi 4 j 7k 

Equation of plane will be x – 4y + 7z = 
Point (0, 0, 0) will lie in the plane

So the required plane is x – 4y + 7z = 0
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[MULTIPLE CORRECT CHOICE TYPE]

Q.1 to Q.6 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

43. Let a, b  and f :    be defined by f(x) = a cos (|x3 – x|) + b |x|sin( |x3 + x|). Then f is

(A) differentiable at x = 0 if a = 0 and b = 1

(B) differentiable at x = 1 if a = 1 and b = 0

(C) NOT differentaible at x = 0 at a = 1 and b = 0

(D) NOT differentiable at x = 1 if a = 1 and b = 1

ekuk fd a, b rFkk f :   , f(x) = a cos (|x3 – x|) + b |x|sin( |x3 + x|) ls ifjHkkf"kr gSA rc f

(A) x = 0 ij vodyuh; gS ;fn a = 0 vkSj b = 1

(B) x = 1 ij vodyuh; gS ;fn a = 1 vkSj b = 0

(C) x = 0 ij vodyuh; ugha gS ;fn a = 1 vkSj b = 0

(D) x = 1 ij vodyuh; ugha gS ;fn a = 1 vkSj b = 1

Ans. AB

Sol. f(x) = acos(x3 – x) + bxsin(x3 + x)  x  R

Which is composition and sum of differentiable functions, therefore f(x) is always continuous and differentiable.

44. Let 

x

n
n

2 2x
2 2 2 2

2

n n
n (x n)(x ).....(x )

2 nf (x) lim
n n

n!(x n )(x ).....(x )
4 n



 
   

  
   
 

, for all x > 0. Then

ekuk fd lHkh x > 0 ds fy, 

x

n
n

2 2x
2 2 2 2

2

n n
n (x n)(x ).....(x )

2 nf (x) lim
n n

n!(x n )(x ).....(x )
4 n



 
   

  
   
 

gSA rc &

(A) 
1

f f (1)
2

 
 

 
(B) 

1 2
f f

3 3

   
   

   
(C) f ' (2)  0 (D) 

f '(3) f '(2)

f (3) f (2)


Ans. BC

Sol.
 

x

nn

r 1

2n nn
2

2
r 1 r 1

n
x

r
f x Lim

r n
1 x

n r





 

  
  

  
   

     
    



 

  
 

n n n
2

2n
r 1 r 1 r 1

1 1 r 1 1 1
ln f x x Lim log x . log 1 . log x .

r / n n n n nr / n
  

                                        
  

    
1 1 1

2

20 0 0

1 1
ln f x x log x dt log 1 t dt log x dt

t t

   
        

   
  
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  
1

2 20

tx 1
ln f x x log dt

t x 1

 
  

 


put tx = u

  
x

20

u 1
ln f x log du

u 1

 
  

 


  
x

20

u 1
f x log du

u 1

 
  

 


45. Let f : (0, )  and g :    be twice differentiable functions such that f" and g" are continuous func-

tions of  . Suppose f ' (2) = g(2), f "(2)  0 and g ' (2)  0. If 
x 2

f (x)g(x)
lim 1

f '(x)g '(x)
 , then

(A)  f has a local minimum at x = 2 (B) f has a local maximum at x = 2

(C) f " (2) > f(2) (D) f(x) – f " (x) = 0 for at least one x  

ekuk fd f : (0, )  vkSj g :    ,sls nks ckj vodyuh; Qyu gS fd   ij f " vkSj g " larr Qyu gSA eku

yhft;s fd f ' (2) = g(2), f "(2)  0 vkSj g ' (2)  0 gSA ;fn 
x 2

f (x)g(x)
lim 1

f '(x)g '(x)
  gS] rc &

(A)  x = 2 ij f dk LFkkuh; fuEure gS (B) x = 2 ij f LFkkuh; mPpre gSA

(C) f " (2) > f(2) (D) de ls de ,d x  ds fy, f(x) – f " (x) = 0

Ans. AD

Sol.
   
   x 2

f x g x
Lim 1

f ' x g ' x


       
       x

f x g ' x f ' x g x
Lim 1

f ' x g '' x f '' x g ' x




  
 
 x 2

f x
Lim 1

f '' x


 f(2) = f ''(2) = +ve (  co-domain (0, ))

Hence f has local maximum at x = 2.

46. Let 
1 2 3
ˆ ˆ ˆû u i u j u k    be a unit vector in 3  and 

1 ˆ ˆ ˆˆ (i j 2k)
6

    . Given that there exists a vector 


 in

3  such that û  


 and ˆ ˆ.(u ) 1  


. Which of the following statement(s) is(are) correct ?

(A) There is exactly one choice for such 


(B) There are infinitely many choices for such 


(C) If û  lies in the xy-plane than |u1| = |u2|

(D) If û  lies in the xz-plane than 2|u1| = |u3|

ekuk fd 3 esa 
1 2 3
ˆ ˆ ˆû u i u j u k    ,d ek=kd lfn'k gS vkSj 

1 ˆ ˆ ˆˆ (i j 2k)
6

     gSA fn;k gqvk gS fd 3 esa lfn'k


  dk vfLrRo bl izdkj gS fd û  


 vkSj ˆ ˆ.(u ) 1  


 gSA fuEufyf[kr esa ls dkSu lk ¼ls½ dFku lgh gS ¼gSa½ \

(A) bl izdkj ds 


 ds fy, Bhd p;u laHko gSA

(B) bl izdkj ds 


 ds fy, vuUr p;u laHko gSA

(C) ;fn û , xy-lery ij gS rc |u1| = |u2| gSA
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(D) ;fn û , xz-lery ij gS rc 2|u1| = |u3| gSA

Ans. BC

Sol.  ˆ ˆw. u v 1 


ˆ ˆ| w || u v | cos 1   


cos = 1

ˆ ˆw u   and ŵ v


as it is given there exist a vector v


 ŵ  must be  to û

hence infinite many such v
  exists.

if 
1 2
ˆ ˆû u i u j 

1 2u.w 0 (u u ) 0   
 

 |u1| = |u2|

if 
1 3
ˆ ˆu u i u k 

u.w 0
 

u1 + 2u3 = 0

 |u1| = 2|u3|.

47. Let P be the point on the parabola y2 = 4x which is at the shortest distance from the center S of the circle x2 +

y2 – 4x – 16y + 64 = 0. Let Q be the point on the circle dividing the line segment SP internally. Then

(A) SP 2 5

(B)  SQ : QP 5 1 : 2 

(C) the x-intercept of the normal to the parabola at P is 6

(D) the slope of the tangent to the circle at Q is 
1

2

ekuk fd ijoy; y2 = 4x ij  P ,d ,slk fcUnq gS tks or̀ x2 + y2 – 4x – 16y + 64 = 0 ds dsUnz fcUnq S ls U;wure nwjh

ij gSA ekuk fd or̀ ij fcUnq Q ,slk gS fd og js[kk[kaM SP dks vkarfjd foHkkftr djrk gSA rc

(A) SP 2 5

(B)  SQ : QP 5 1 : 2 

(C) ijoy; ds fcanq P ij vfHkyEc dk x var% [kaM 6 gS

(D) o`r ds fcUnq Q ij Li'kZ js[kk dh <ky 
1

2
 gSA

Ans. ACD
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Sol.

Equation of normal of parabola

y + tx = 2t + t3

Normal passes through S(2, 8)

8 + 2t = 2t + t3

 t = 2

Hence P (4, 4) and SQ = radius = 2

48. Let a, b   and a2 + b2  0. Suppose 
1

S z : z , t , t 0
a ibt

 
     

 
  , where i 1  . If z = x + i y

and z  S, then (x, y) lies on

(A) the circle with radius 
1

2a
and centre 

1
,0

2a

 
 
 

 for a > 0, b  0

(B) the circle with radius = 
1

2a
  and centre 

1
,0

2a

 
 

 
for a < 0, b  0

(C) the x-axis for a  0, b = 0

(D) the y-axis for a = 0, b  0

ekuk fd a, b   vkSj a2 + b2  0 gSA eku yhft, fd 
1

S z : z , t , t 0
a ibt

 
     

 
  , tgk¡ i 1   gSA

;fn z = x + i y vkSj z  S gS] rc (x, y)

(A) ml o`r ij gS ftldh f=kT;k 
1

2a
 vkSj dsanz fcUnq 

1
,0

2a

 
 
 

 gS tc a > 0, b  0

(B) ml o`r gS fd ftldh f=kT;k 
1

2a
 vkSj dsUnz fcUnq 

1
,0

2a

 
 

 
 for a < 0, b  0

(C) x-v{k ij gS tc a  0, b = 0

(D) y-v{k ij gS tc a = 0, b  0

Ans. ACD

Sol. 2 2 2

a ibt
x iy

a b t


 



 2 2 2

a
x

a b t



, 2 2 2

bt
y

a b t





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(C) for b = 0  
1

x , y 0
a

 

(D) for a = 0 x = 0, 
1

y
bt




(A) Eliminating    t    we get

2 2 x
x y 0

a
  

49. Let a, ,    . Consider the system of linear equations

ax + 2y = 

3x – 2y = 

Which of the following statement(s) is(are) correct ?

(A) If a = – 3, then the system has infinitely many solutions for all values of  and 

(B) If a  – 3, then the system has a unique solution for all values of  and 

(C) If  = 0, then the system has infinitely many solutions for a = – 3

(D) If   = 0, then the system has no solution for a = –3

ekuk fd a, ,     gSaA bu jSf[kd lehdj.kksa ds fudk; (system of linear equations) ij fopkj dhft,A

ax + 2y = 

3x – 2y = 

fuEufyf[kr esa ls dkSu lk (ls) dFku lgh gS (gSa) ?

(A) ;fn a = – 3, rc  vkSj ds lHkh ekuksa ds fy, fudk; ds vuUr (infinitely many) gy gSa

(B) ;fn a  – 3, rc  vkSj ds lHkh ekuksa ds fy, fudk; dk vf}rh; (unique) gy gS

(C) ;fn  = 0, rc a = – 3 ds fy, fudk; ds vuUr gy gSa

(D) ;fn   = 0, rc a = –3 ds fy, fudk; dk dksbZ gy ugha gS

Ans. BCD

Sol. System has unique solution for 
a 2

3 2




system has infinitely many solution for 
a 2

3 2


 

 

and no solution for 
a 2

3 2


 

 

50. Let 
1

f : , 2
2

 
   

  and 
1

g" , 2
2

 
   

 be functions defined by f(x) = [x2 – 3] and g(x) = |x| f(x) + |4x –

7| f(x), where [y] denotes the greatest integer less than or equal to y for y   . Then

(A) f is discontinuous exactly at three points in 
1

, 2
2

 
  

(B) f is discontinuous exactly at four points in 
1

, 2
2

 
  

(C) g is NOT differentiable exactly at four points in 
1

, 2
2

 
 

 
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(D) g is NOT differentiable exactly at five point in 
1

, 2
2

 
 

 

ekuk fd Qyu 
1

f : , 2
2

 
   

  vkSj 
1

g" , 2
2

 
   

 , f(x) = [x2 – 3] vkSj g(x) = |x| f(x) + |4x – 7| f(x) ls

ifjHkkf"kr gSa, tgk¡ y    ds fy, y ls de ;k y ds cjkcj ds egÙke iw.kkZad (greatest integer less than or equal to y)

dks [y] }kjk n'kkZ;k x;k gSA rc

(A) 
1

, 2
2

 
  

 esa f Bhd rhu (exactly three) fcUnqvksa ij vlarr (discontinuous) gS

(B) 
1

, 2
2

 
  

 esa f Bhd pkj (exactly four) fcUnqvksa ij vlarr gS

(C) 
1

, 2
2

 
 

 
 esa g Bhd pkj (exactly four) fcUnqvksa ij vodyuh; (differentiable) ugha gS

(D) 
1

, 2
2

 
 

 
 esa g Bhd ik¡p (exactly five) fcUnqvksa ij vodyuh; (differentiable) ugha gS

Ans. BC

Sol.

Clearly from the graph f is discontinuous at four points.

g(x) = f(x)(|x|+|4x–7|)

f(x) is non-differentiable at x = 1, 2 , 3

& |x|+|4x–7| is non-differentiable at x = 0, 
7

4

But f(x) = 0 x 3, 2    

Hence g(x) is non-differentiable at x = 0, 1, 2 , 3

[PARAGRAPH TYPE]

Q.13 to Q.16 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

Paragraph for question nos. 51 to 52
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Football teams T1 and T2 have to play two games against each other. It is assumed that the outcomes of the

games are independent. The probabilities of  T1 wining, drawing and losing a game against T2 and 
1 1

,
2 6

and 
1

3
,

respectively. Each team gets 3 points for a win, 1 point for a draw and 0 point for a loss in a game. Let X and

Y denote the total points scored by teams T1 and T2, respectively, after two games.

QqVckWy nyksa T1 vkSj T2 dks ,d nwljs ds fo:) nks [ksy (games) [ksyus gSaA ;g eku fy;k x;k gS fd nksuksa [ksyksa ds ifj.kke

,d nwljs ij fuHkZj ugha djrsA ny T1 ds ny T2 ds fo:) ,d [ksy esa thrus] cjkcj gksus vkSj gkjus dh izkf;drk Øe'k%

1 1
,

2 6
 vkSj 

1

3
 gSaA izR;sd ny thrus ij 3 vad] cjkcjh ij 1 vad gkjus ij 0 vad vftZr djrk gSA ekuk fd nks [kksyksa

ds i'pkr ny T1 vkSj ny T2 ds }kjk vftZr dqy vad Øe'k% X vkSj Y gSA

51. P(X > Y) is :

P(X > Y) dk eku gS

(A) 
1

4
(B) 

5

12
(C) 

1

2
(D) 

7

12

Ans. B

52. P(X = Y) is :

P(X = Y) dk eku gS

(A) 
11

36
(B) 

1

3
(C) 

13

36
(D) 

1

2

Ans. C

Sol.                             Let W  T1 wins

L  T2 wins

D  draw

                   P(X > Y) = P(WW) + P(WD) + P(DW)

= 
1 1 1 1 1 1 5

2 2 2 6 6 2 12
     

                   P(X = Y) = P(WL) + P(LW) + P(DD)

= 
1 1 1 1 1 1

2 3 3 2 6 6
    

Paragraph for question nos. 53 to 54

Let F1(x1, 0) and F2(x2, 0) for x2 < 0 and x2 > 0, be the foci of the ellipse 
2 2x y

1
9 8

  . Suppose a parabola

having vertex at the origin and focus at F2 intersects the ellipse at point M in the first quadrant and at point N in

the fourth quadrant.
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ekuk fd F1(x1, 0) vkSj F2(x2, 0) (ftlesa x1 < 0, x2 > 0) nh?kZo`Ùk (ellipse) 
2 2x y

1
9 8

   dh ukfHk;k¡ (foci) gSaA ekuk

fd ,d ijoy; (parabola) ftldk 'kh"kZ (vertex) ewyfcUnq (origin) ij vkSj ukfHk (focus) F2 ij gS] nh?kZo`Ùk dks izFke

prqFkkZa'k (first quadrant) esa M ij vkSj prqFkZ prqFkkZa'k (fourth quadrant) esa N ij izfrPNsfnr djrk gSA

53. The orthocentre of the triangle F1MN is

f=kHkq F1MN dk yEcdsUnz (orthocentre) gS

(A) 
9

,0
10

 
 

 
(B) 

2
,0

3

 
 
 

(C) 
9

,0
10

 
 
 

(D) 
2

, 6
3

 
 
 

Ans. A

Sol. Ellipse : 
2 2x y

1
9 8

  ............(1)

foci of ellipse are (±1, 0)
Equation of parabola having vertex (0, 0) and focus (1, 0) is y2 = 4x .............(2)

from equation (1) & (2) 
2x 4x

1
9 8

    2x2 + 9x – 18 = 0  
3

x , 6
2

   (rejected)

3
M , 6

2

 
  

 
 and 

3
N , 6

2

 
 

 

Equation of altitude from vertex 
3

M , 6
2

 
 
 

 is   5 3
y 6 x

22 6

 
   

 

put y = 0 we get  
12 3 9

x x
5 2 10

 
   

 orthocener of  F1 MN is 
9

,0
10

 
 
 

54. If the tangents to the ellipse at M and N meet at R and the normal to the parabola at M meets the x-axis at Q,

then the ratio of area of the triangle MQR to area of the quadrilateral MF1NF2 is

;fn nh?kZo`Ùk ds fcUnqvksa M vkSj N ij Li'kZ js[kk,¡ (tangents) R ij feyrh gSa vkSj ijoy; ds fcUnq M ij vfHkyEc x-

v{k dks Q ij feyrk gS, rc f=kHkqt MQR ds {ks=kQy vkSj prqHkqZt (quadrilateral) MF1NF2 ds {ks=kQy dk vuqikr

(ratio) gS

(A) 3 : 4 (B) 4 : 5 (C) 5 : 8 (D) 2 : 3

Ans. C

Sol. Equation of tangent at point 
3

M , 6
2

 
 
 

 to the ellipse is 
x(3 / 2) y 6

1
9 8

 

put y = 0  R is (6, 0)
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Equation of normal to the parabola at point 
3

M , 6
2

 
 
 

 is   6 3
y 6 x

2 2

 
    

 

put y = 0  Q is 
7

,0
2

 
 
 

1 2

1 5
. . 6

Area of MQR 52 2Now
1Area of quadrilateral MF NF 8.2.2 6
2


 


