
SECTION–1 (Maximum marks :18)
• This section contains SIX (06) questions.
• The answer to each questionis a SINGLE DIGIT INTEGER ranging from 0 TO 9, BOTH INCLUSIVE.
• For Each Question, enter the correctinteger corresponging to the answer using the mouse and the

on-screen virtual numeric keypad in the place designated to enter the answer.
• Answer to each question will be evaluated according to the following marking scheme :

Full marks : +3 If ONLY the correct integer is entered;
Zero Marks : 0 If the questio is unanswered.
Negative Marks : –1 In all other cases.

________________________________________________________________________________________

Hkkx -1 (vf/kdr e vad: 18)
• bl  Hkkx esa N% (06) i z' u ' kkfey gSA
• i zR; sd i z' u dk mÙkj  0 l s 9 r d] , d , dy vad i w.kkZad gSA nksuksa l fEefyr  gSA
• i zR; sd i z' u ds fy , ] mÙkj  nt Z dj us ds fy ,  fufnZ"V LFkku i j  ekml  vkSj  vkWu LØhu vkHkkl h ¼opqZvy½ l a[ ; kRed dhi sM dk

mi ; ksx dj ds mÙkj  ds vuq: i  l gh i w.kkZad nt Z dj saA
• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  vad i ) fr  ds vuql kj  fd; k t k, xkA

i w.kZ vad : +3  dsoy l gh fodYi  pquk t kr k gSA
' kwU;  vad :  0   ; fn dksbZ fodYi  ugh pquk t kr k gSA ¼vFkkZr ~ i z' u dk mÙkj  ugh fn; k gks½
_ .kkRed vad : –1  vU;  l Hkh fLFkfr ; ksa esaA

___________________________________________________________________________________________________

Q.1 For a complex number z , let Re( )z  denote the real part of z . Let S  be the set of all complex

numbers z  satisfying 4 4 2| | 4 , z z iz  where 1 i . Then the minimum possible value of 
2

1 2 ,z z

where 1 2, z z S  with  1Re 0z  and  2Re 0,z  is

Q.1 , d l fEeJ l a[ ; k  z ds fy; s ekuk Re( )z , z ds okLr fod Hkkx dks fu: fi r  dj r k gSA ekuk 4 4 2| | 4 , z z iz  dks l Ur q"V dj us

okyh l Hkh l fEeJ l a[ ; kvks z dk l eqP;  S gS] t gk¡ 1 i  gSA r c 
2

1 2z z  dk U; wur e l EHkkfor  eku gksxkA t gk¡

 1Re 0z  r Fkk  2Re 0,z  ds l kFk 1 2, z z S  gS &

Ans. 8
z4 - |z|4 = 4iz2

z4 - z 2|z|2 = 4i z2

z2 (z2 -  2z ) = 4iz2

 22 2z 0 z z 4i  

Let z = x + iy

Re(z )>01

Re(z )<02

x  > 01

x  < 02

y  > 01

y  < 02

(x , y )1 1

(x , y )2 2
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z2 - (z )2 = 4i
(x + iy)2 - (x - iy)2 = 4i
xy = 1
Now (z1 - z2)2 = (x1 - x2)2 + (y1 - y2)2

= x1
2 + x2

2 + y1
2 + y2

2 - 2x1x2 - 2y1 y2
= x1

2 + x2
2 + y1

2 + y2
2 + 2x1 (-x2) + 2y1(-y2)

Now AM  GM
 8(x1

2 x2
2 y1

2y2
2 x1 x2 y1 y2)1/8

 8

Q.2 The probability that a missile hits a target successfully is 0.75 . In order to destroy the target
completely, at least three successful hits are required. Then the minimum number of missiles that
have to be fired so that the probability of completely destroying the target is NOT less than 0.95, is

Q.2 , d fel kby } kj k l Qyr k i woZd y{e i j  ekj us dh i zkf; dr k 0.75 gSA y{;  dks i wj h r j g u"V dj us ds fy ,  de l s de r hu l Qy
ekj  dh vko' ; dr k gS] r c fel kbyksa dh U; wur e l a[ ; k] ft udks nkxk t kr k gSA r kfd y{;  dks l Ei w.kZ u"V dj us dh i zkf; dr k 0.95
l s de u gks] gksxhA

Ans. 6
P(Hit) = 0.75 = 3/4 & P(Hitnot) = 0.25 = 1/4
P(targel Hit)  0.95
1 - P (tagent not hit in n throws)  0.95

1 -          
n n 1 n 2 2n n n

0 1 2C H C H . H C H H 0.95
 

  

 n n 1 n 2 2n n 11 1 3 1 31 n. . 0.95
4 4 4 2 4 4

                  
       

n 21 9n 3n 21 0.95
4 2

       
   

n
2 49n 3n 2

10
    

Now check n = 6

Q.3 Let O  be the centre of the circle 2 2 2 , x y r  where 
5

2
r . Suppose PQ is a chord of this circle

and the equation of the line passing through P  and Q  is 2 4 5 x y . If the centre of the

circumcircle of the triangle OPQ lies on the line 2 4, x y  then the value of r  is

Q.3 ekuk O  òÙk 2 2 2 , x y r  dk dsUnz gS t gk¡ 
5

2
r  gSA ekuk PQ bl  òÙk dh , d t hok gS r Fkk P  , oa Q  l s xqt j us okyh

j s[ kk dk l ehdj .k 2 4 5 x y  gSA ; fn f=kHkqt  OPQ ds i fj òÙk dk dsUnz j s[ kk 2 4, x y  i j  fLFkr  gS] r c r  dk eku gksxkA



Ans. 2

P

S2

Q
O

S1

S1 : x2 + y2 = r2 whre r > 
5
2

now let S2 : x2 + y2 + ax + by = 0  C2; 
a b,
2 2
  

 
 

RA of S1 = 0 & S2 = 0 is PQ
PQ : RA : S1 - S2 = 0
PQ : ax + by + r2 = 0
Given PQ : 2x + 4y - 5 = 0

2a b r
2 4 5
 


.....(1)

also centre of S2 lies on x + 2y = 4

 
a b 4
2


  ....(2)

from (1) & (2)
2 2r 4r 4
5 5


 

 
- 5r2 = -2o
r2 = 4
r = 2



Q.4 The trace of a square matrix is defined to be the sum of its diagonal entries. If A  is a 2 2  matrix
such that the trace of A is 3 and the trace of A3 is -18 , then the value of the determinant of A is

Q.4 , d oxZ vko; qg dk vuqj s[ k.k] bl ds fod.kZ ds vo; oks ds ; ksxQy dks i fj Hkkf"kr  dj r k gSA ; fn A , d 2 2  dk vkO; qg bl  i zdkj
gS fd A dk vuqj s[ k.k 3 gS r Fkk A3 dk vuqj s[ k.k –18 gS] r c A ds l kj f.kd dk eku gksxk &

Ans. 5

Let  r

a b
A T A 3

c d
 

   
 

  A = 
a b
c 3 a
 
  

A3 =  

2

2

a bc 3b a b
c 3 a3c cb 3 a

   
        

Tr (A3) = a3 + abc + 3bc + 3bc + 3bc +(3-a)23 - abc - a(3-a)2

-18 = a3 + 9bc + (3-a)3

  a3 + 9bc + 27 - a3 - 3.3a (3 - a)= - 18
 a2 - 3a + bc = -5
Now |A| = a(3 - a) - bc
= 3a - a2 - bc
|A| = 5

Q.5 Let the functions : ( 1,1)  f  and : ( 1,1) ( 1,1)  g  be defined by

( ) | 2 1| | 2 1|  and ( ) [ ]     f x x x g x x x
where [x] denotes the greatest integer less than or equal to x. Let fog : ( 1,1)   f g  be the
composite function defined by (fog)(x) = f(g(x)). Suppose c  is the number of points in the interval
(-1,1) at which fog is NOT continuous, and suppose d  is the number of points in the interval (-1,1)

at which fog is NOT differentiable. Then the value of c d  is

Q.5 ekuk Qyu : ( 1,1) f  r Fkk : ( 1,1) ( 1,1)  g ,

( ) | 2 1| | 2 1|   ( ) [ ]     f x x x g x x xr Fkk  ds } kj k i fj Hkkf"kr  gS] t gk¡  [x], x l s NksVs ; k cj kcj  egRr e i w.kkZad dks

fu: fi r  dj r k gSA ekuk fog : ( 1,1)   f g  , d l a; qDr  Qyu gS t ks (fog)(x) = f(g(x)) ds } kj k i fjHkkf"kr  gSA ekuk c  var j ky

(–1,1) esa fcUnqvks dh l a[ ; k gS ft l  i j  Fog l ar r  ugh gS r Fkk ekuk d  var j ky (–1,1) esa fcUnqvks dh l a[ ; k gS ft l  i j  fog

vodyuh;  ugh gS] r c c d  dk eku gksxkA
Ans. 4



f(x) = |2x - 1| + |2x +1|

f(x) = 

4x 1x
2

2 1 1x
2 2

4x 1x
2





   

  


g(x) = x - [x] = {x}

Now fog = 

4g(x) 1g(x)
2

2 1 1g(x)
2 2

4g(x) 1g(x)
2







  

  

fog = 

 

 

14 x x 1
2
14 x x 0
2

2 11 x
2

2 10 x
2

  


  


   


  


fog = 
 

4x 1 x 1
2

2 10 x
2

14 x 1 x 0
2

2 11 x
2

  

  


  

    




Now check
fog is not continuous at x = 0 only.

fog is not differentiable at x = 
1 1,0,
2 2


c = 1 & d = 3
c + d = 4

Q.6 The value of the limit

2

4 2(sin 3 sin )lim
3 5 32sin 2 sin cos 2 2 cos 2 cos
2 2 2




         
   

x

x x
x x xx x

 is

Q.6 l hek 
2

4 2(sin 3 sin )lim
3 5 32sin 2 sin cos 2 2 cos 2 cos
2 2 2




         
   

x

x x
x x xx x

  dk eku gS &

Ans. 8

 
2x

2

4 2 sin3x sinx
lim

x 7x 5x 3xcos cos cos 2.2cos x cos
2 2 2 2






   

2x
2

4 2 sin2x cos xlim
x x2sinx sin 2sin3x.sin 2 2 cos x
2 2


  

 

2

2x
2

16 2 sinx cos xlim
x2sin 2 sin2x.cos x 2 2 cos x
2


 

x
2

16 2 sinxlim
x2.4sin sinx 2 2
2


 

16 2
18. 2 2
2


x
2

32 32lim 8
8 4 4


 





SECTION 2 (Maximum Marks : 24)
 Section contains SIX (06) questions.
 Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are)

correct answer(s).
 For each question, choose the option(s) corresponding to (all) the correct answer(s).
 Answer the each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (all the correct option(s) is (are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen,

both of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and

it is a correct option;
Zero Marks :  0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : –2 In all other cases.

Hkkx -2 (vf/kdr e vad  : 24)
• bl  Hkkx esa N% (06) i z' u ' kkfey gSA
• i zR; sd i z' u ds pkj  fodYi  gSA bu pkj  fodYi ksa esa l s , d ; k , d l s vf/kd fodYi  l gh mÙkj  gS ¼gSa½A
• i zR; sd i z' u ds fy , ] l Hkh l gh mÙkj ksa ds vuq: i  fodYi  pqfu, A
• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  vad i ) fr  ds vuql kj  fd; k t k, xkA

i w.kZ vad : +4  ; fn dsoy ¼l Hkh½ fodYi  pqus t kr s gS] ¼gSa½A
vkaf' kd vad : +3  ; fn l Hkh pkj ksa fodYi  l gh gS] ysfdu dsoy r hu fodYi  pqus t kr s gSaA
vkaf' kd vad : +2  ; fn r hu ; k vf/kd fodYi  l gh gS ysfdu dsoy nks fodYi  pqus t kr s gS] t ks fd nksuksa gh

  l gh gksA
vkaf' kd vad : +1  ; fn nks ; k vf/kd fodYi  l gh gS] ysfdu dsoy , d fodYi  pquk t kr k gS r Fkk ; g , d l gh

  fodYi  gksA
' kwU;  vad : 0  ; fn dksbZ fodYi  ugh pquk t kr k gS ¼vFkkZr ~ i z' u dk mÙkj  ugh fn; k gks½A
_ .kkRed vad : –2  vU;  l Hkh fLFkfr ; ksa esaA

___________________________________________________________________________________________________

Q.7 Let b  be a nonzero real number. Suppose :  f  is a differentiable function such that (0) 1f

If the derivative f  of f  satisfies the equation

2 2

( )( ) 


f xf x
b x for all x , then which of the following statements is/are TRUE?

(A) If 0,b  then f  is an increasing function

(B) If 0,b  then f  is a decreasing function

(C) ( ) ( ) 1 f x f x  for all x
(D) ( ) ( ) 0  f x f x  for all x



Q.7 ekuk b  , d v' kwU;  okLr fod l a[ ; k gSA ekuk :  f  , d vodyuh;  Qyu bl  i zdkj  gS fd (0) 1f  gSA ; fn f  dk

vodyt  f  t ks l Hkh x  ds fy,  l ehdj .k

2 2

( )( ) 


f xf x
b x  dks l Ur q"V dj r k gS] r c fuEufyf[ kr  dFkuksa esa l s dkSul k l R;  gSA

(A) ; fn 0b  gS] r c f  , d o/kZeku Qyu gSA

(B) ; fn 0b  gS] r c f  , d gkl eku Qyu gSA

(C) l Hkh x  ds fy,  ( ) ( ) 1 f x f x  gSA

(D) l Hkh x  ds fy,  ( ) ( ) 0  f x f x  gSA
Ans. A,C

 
  2 2

f ' x 1dx dx
f x b x


 

ln(f(x)) = 
11 xtan c

b b
    
 

put x = 0  c = 0

(A) f(x) = 
11 xtan

b be
  
 
 

f(x) > 0  x R     f'(x) = 2 2

f(x) 0 f(x)
b x

  


(C) f(x) f(-x) = 
1 11 x 1 xtan tan

b b b be
       

     = e0 = 1

(D) f(x) – f(-x) = 
1 11 x 1 xtan tan

b b b be e
       
   

for all x  R   0

Q.8 Let a  and b  be positive real numbers such that 1a  and .b a  Let P  be a point in the first

quadrant that lies on the hyperbola 
2 2

2 2 1. 
x y
a b

 Suppose the tangent to the hyperbola at P

passes through the point (1,0),  and suppose the normal to the hyperbola at P  cuts off equal

intercepts on the coordinate axes. Let   denote the area of the triangle formed by the tangent at

P , the normal at P  and the x  -axis. If e  denotes the eccentricity of the hyperbola, then which
of the following statements is/are TRUE?

(A) 1 2 e (B) 2 2 e (C) 4  a (D) 4  b



Q.8 ekuk a  r Fkk b  /kukRed okLr fod l a[ ; k,  bl  i zdkj  gS fd 1a  r Fkk .b a  gSA ekuk P  i zFke pr qFkkZ' k esa , d fcUnq gS t ks

vfr i j oy;  
2 2

2 2 1 
x y
a b

 i j  fLFkr  gSA ekuk P  i j  vfr i j oy;  dh  Li ' kZj s[ kk fcUnq (1,0),  l s xqt j r h gS r Fkk ekuk P  i j

vfr i j oy;  dk vfHkyEc funsZ' kh v{kks i j  l eku var [ k.M dkVr h gSA ekuk  , P  i j  Li ' kZj s[ kk] P i j  vfHkyac r Fkk x-v{k } kj k
cus f=kHkqt  ds {ks=kQy dks fu: fi r  dj r k gSA ; fn e  vfr i j oy;  dh mRdsUnzr k dks O; Dr  dj r h gS] r c fuEu esa l s dkSul k dFku
l R;  gS &

(A) 1 2 e (B) 2 2 e (C) 4  a (D) 4  b
Ans. A,D

  normal cuts euqal Intercepts
 MN = -1
MT = 1

B
A

-1=MN

90o

45o45  o

(1,0)

T at P  
x sec y tan 1

a b
 
 

pass (1, 0)
sec = a

  MT = 1   
bsec 1 b tan
atan

       
b2 = a2 (e2 - 1)   e2 - 1 = sin2 e2 = 1 + sin2 (  0 <  < /2)

1 < e2 < 2  1 < e< 2

Area  = 
1
2

(AP) (AP) AP = BP

=    2 22 2 4 41 1 sec tan tan b
2
         



Q.9 Let :  f  and :  g  be functions satisfying

( ) ( ) ( ) ( ) ( ) and ( ) ( )    f x y f x f y f x f y f x xg x

for all , .x y  If 0
lim ( ) 1,



x

g x  then which of the following statements is/are TRUE?

(A) f  is differentiable at every x
(B) If (0) 1,g  then g  is differentiable at every x
(C) The derivative (1)f  is equal to 1

(D) The derivative (0)f  is equal to 1

Q.9 ekuk :  f  r Fkk :  g  Qyu gSA t ks l Hkh , .x y  ds fy,

( ) ( ) ( ) ( ) ( )  ( ) ( )    f x y f x f y f x f y f x xg xr Fkk  dks l Ur q"V dj r s gSA ; fn 0
lim ( ) 1,



x

g x  gS] r c fuEu esa l s

dkSul k dFku l R;  gSA

(A) f  i zR; sd x  i j  vodyuh;  gSA

(B) ; fn (0) 1,g  gS] r c g  i zR; sd x  i j  vodyuh;  gSA

(C) vodyt  (1)f , 1 ds cj kcj  gSA

(D) vodyt  (0)f , 1 ds cj kcj  gSA

Ans. A,B,D
f'(x + y).1 = f'(y) + f(x) f'(y) g(0) = 1
put y = 0 f'(x) = xg'(x) + g(x)
f'(x) = f'(0) + f(x)f'(0) f'(0) = g(0) = 1
xg'(x) + g(x) = f'(0) + f(x). f'(0)
xg'(x) + g(x) = 1 + f(x)
f'(x) = f(x) + 1
f(0) = f'(0) + 1
f(0) = 0
f(1) = f(1) + 1

 
 
f x

dx dx
f x 1


 

 ln(f(x) + 1) = x + c
put x = 0
c = 0
f(x) =  ex - 1
f(1) = e - 1
f'(1) = f(1) + 1 = e - 1 + 1 = e

g(x) = 
  xf x e 1
x x






we have check differentiability at x = 0

g'(0+) = 

x

x 0

e 1 1
xlim

x

   
 
   

x

2x 0

e 1 1 1lim
2x

  
 

 

g'(0–) = 

x

x 0

e 1 1
xlim

x





 



x

2x 0

e 1 x 1lim
2x





 


g(x) is aiarecate for dex
M-II
to find function

f'(x) = 
h 0

f(x h) f(x)lim
h

 

         
h 0

f x f h f x f x f x
lim

h

  

f'(x) = (f(x)+1)
 

h 0

f h
lim

h

= (f(x) + 1) 
 

h 0

h g h
lim

h

f'(x) = f(x) + 1

Q.10 Let , , ,     be real numbers such that 2 2 2 0      and 1.    Suppose the point

(3,2,-1) is the mirror image of the point (1,0,-1) with respect to the plane   x y z    . Then
which of the following statements is/are TRUE?
(A) 2   (B) 3   (C) 4   (D)      



Q.10 ekuk , , ,     okLr fod  l a[ ; k, a bl  i zd kj  gS fd  2 2 2 0      r Fkk 1.    gSA ekuk fcUnq

(3,2,-1) l er y   x y z     ds l ki s{k fcUnw (1,0,-1) dk ni Z.k i zfr fcEc gS] r c fuEu esa l s dkSul k dFku l R;  gSA

(A) 2   (B) 3   (C) 4   (D)      
Ans. A,B,C

pp' is normal to given plane

 let
2 2 0
  
   

 = 0
  = 1   = 1 = 

Q pt is mid pt of pp' = (2, 1, -1)

Q

p(1, 0, -1)

p'(3,2,-1)

lie on plane

put 
 = 3
 = 3
 = 4
 = 2  

Q.11 Let a  and b  be positive real numbers. Suppose ˆ ˆ 

PQ ai bj  and ˆ ˆ 


PS ai bj  are adjacent sides

of a parallelogram PQRS .Let u  and v  be the projection vectors of ˆ ˆ w i j  along 

PQ  and ,


PS

respectively. If | | | | | | 
  u v w  and if the area of the parallelogram PQRS is 8,

then which of the following statements is/are TRUE ?
(A) 4 a b
(B) 2 a b
(C) The length of the diagonal PR of the parallelogram PQRS is 4

(D) w  is an angle bisector of the vectors 

PQ  and 


PS

Q.11 ekuk a  r Fkk b  /kukRed okLr fod l a[ ; k,  gSA ekuk ˆ ˆ 

PQ ai bj  r Fkk ˆ ˆ 


PS ai bj  , d l ekUr j  pr qHkqZt  PQRS dh vkl Uu

Hkqt k, ¡ gSA ekuk u  r Fkk v  Øe' k% 

PQ  r Fkk ,


PS  ds vuqfn' k ˆ ˆ w i j  dk i z{ksi  l fn' k gS A ; fn | | | | | | 

  u v w  gS r Fkk

; fn l ekUr j  pr qHkqZt  PQRS dk {ks=kQy 8 gS] r c fuEu esa l s dkSul k dFku l R;  gS ,
(A) 4 a b
(B) 2 a b
(C) l ekUr j  pr qHkqZt  PQRS ds fod.kZ PR dh yEckbZ 4 gSA

(D) w  l fn' kks 

PQ  r Fkk 


PS  dk , d dks.k v) Zd gSA

Ans. A,C



P Q

RS

ˆ ˆai bj-

ˆ ˆa i bj+

w. PQu
PQ



 

= 
   ˆ ˆ ˆ ˆi j . ai bj

ˆ ˆai bj

 



= 
 

2 2

a b

a b





     
2 2

ˆ ˆ ˆ ˆi j . ai bjw .ps a bv
ˆ ˆps ai bj a b

  
  

 

 


| u | | v | | w | 
  

 
2 2

a b a b
2

a b

 




    2 2 2 2a b a b 2 a b 2a 2 a b       
   

2a2 = 2b2

a = b

Area of parallelogram = 

ˆˆ ˆi j k
a b 0
a b 0

 ˆ2abk 8 
ab = 4  a2 = 4
a = 2 = b
a + b = 4
a - b = 0



Length of diagonal of parallelogram =    ˆ ˆ ˆai bj a i bj  

= 2a = 4
ˆ ˆPQ PS 2ai,2bj w   

  

Q.12 For nonnegative integers s and r , let

!  if 
!( )!

0  if 

      
   

s r ss
r s r

r
r s

For positive integers m  and n, let

0

( , , )( , )





 

 
 


m n

p

f m n pg m n
n p

p

where for any nonnegative integer p ,

0

( , , )


    
       


p

i

m n i p n
f m n p

i p p i
Then which of the following statements is/are TRUE?
(A)  ( , ) ( , )g m n g n m  for all positive integers m, n
(B) g(m, n+1)=g(m+1, n) for all positive integers m, n
(C) g(2m, 2n)=2 g(m, n) for all positive integers m, n
(D) g(2m, 2n)= (g(m, n))2 for all positive integers m, n

Q.12 v+_ .kkRed i w.kkZad s r Fkk r  ds fy,  ekuk

!  if 
!( )!

0  if 

      
   

s r ss
r s r

r
r s

 gSA

/kukRed i w.kkZad m  r Fkk n ds fy,  ekuk

0

( , , )( , )





 

 
 


m n

p

f m n pg m n
n p

p
gSA

t gk¡ fdl h v_ .kkRed i w.kkZad p  ds fy,

0

( , , )


    
       


p

i

m n i p n
f m n p

i p p i



gSA r c fuEu esa l s dkSul k dFku l R;  gS \

(A) ( , ) ( , )g m n g n m  l Hkh /kukRed i w.kkZad m, n ds fy,  gSA

(B) g(m, n+1)=g(m+1, n) l Hkh /kukRed i w.kkZad m, n ds fy,  gSA
(C) g(2m, 2n)=2 g(m, n) l Hkh /kukRed i w.kkZad m, n ds fy,  gSA
(D) g(2m, 2n)=(g(m, n))2 l Hkh /kukRed i w.kkZad m, n ds fy,  gSA

Ans. A,B,D
p

m n i n p
i p p i

i 0

c . c . c 





p
m

i
i 0

n pn ic .
p n i p p i n i


   

p
m

i
i 0

n p nc .
p.n n i pp i

   
           



   
p

m n n p
i p i p

i 0

c c c





 n + pcp [
m n m n m n

0 p 1 p 1 m p mc . c c c .... c c    ]
coffi xp in (1 + x)n (x+1)m

f(m,n,p) = (n+pcp) (m + ncp)

g(m,n) = 
m n

m n m n
p

p 0

c 2


 




g(m, n) = g(n,m)
g(2m, 2n) = 22(m + n) = (2m + n)2 = (g(m,n))2

SECTION 3 (Maximum Marks : 24)
 This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.
 For each question, enter the correct numerical value of the answer using the mouse and the on-

screen virtual numeric keypad in the place designated to enter the answer. If the numerical value
has more than two decimal places, truncate/round-off the value to TWO decimal places.

 Answer the each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct numerical value is entered;
Zero Marks :  0 In all other cases.



Hkkx -3 (vf/kdr e vad  : 24)
• bl  Hkkx esa N% (06) i z' u ' kkfey gSA i zR; sd i z' u dk mÙkj  l a[ ; kRed eku gSA
• i zR; sd i z' u ds fy , ] mÙkj  i zfo"V dj us ds fy ,  fufnZ"V LFkku i j  ekml  vkSj  vkWu&LØhu vkHkkl h ¼opqZvy½ l a[ ; kRed dhi sM dk

mi ; ksx dj ds mÙkj  dk l gh l a[ ; kRed eku nt Z dj sA ; fn l a[ ; kRed eku esa nks l s vf/kd n' keyo LFkku gS] r ks nks n' keyo
LFkkuksa ds eku dks NksVk@fudVr e dj saA

• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  i ) fr  ds vuql kj  fd; k t k, xkA
i w.kZ vad : +4  ; fn dsoy l gh l a[ ; kRed eku i zfo"V fd; k x; k gSA
' kwU;  vad : 0  vU;  l Hkh fLFkfr ; ksa esaA

___________________________________________________________________________________________________

Q.13 An engineer is required to visit a factory for exactly four days during the first 15 days of every
month and it is mandatory that no two visits take place on consecutive days. Then the number of
all possible ways in which such visits to the factory can be made by the engineer during 1 15  June
2021 is

Q.13 , d vfHk; r k dks i zR; sd efgus ds i gys 15 fnuks ds nkSj ku Bhd pkj  fnuks ds fy ,  , d dkj [ kkus dk nkSj k djuk vko' ; d gS r Fkk ; g
vfuok; Z gS fd yxkr kj  nks fnu dksbZ ; k=kk u gks] r c l Hkh l EHkkfor  r fj dks dh l a[ ; k ft l esa dkj [ kkus esa bl  r j g ds nkSj s vfHk; ar k
} kj k  1 15  t wu 2021 ds nkSj ku fd; s t k l dr s gS] gksxhA

Ans. 495.00
To select = 4 days
not selected days = 11 days
gaps = 12

12
4

12 11 5 9C 495
24

  
  

Q.14 In a hotel, four rooms are available. Six persons are to be accommodated in these four rooms in
such a way that each of these rooms contains at least one person and at most two persons. Then
the number of all possible ways in which this can be done is

Q.14 , d gksVy esa pkj  dej s mi yC/k gSA bu pkj  dej ks esa N% O; fDr ; ks dks bl  i zdkj  l ek; ksft r  dj r s gSA buesa l s i zR; sd dej s esa de
l s de , d O; fDr  r Fkk vf/kdr e nks O; fDr  gksA r c l Hkh l EaHkkfor  r fj dks dh l a[ ; k ft l esa ; g fd; k t k l dr k gS] gksxhA

Ans. 1080.00
by grouping

6

1

1

2
2

6! 4!
1!1!2!2!2!2!

 

 
720 24

2 2 2 2


  
= 1080



Q.15 Two fair dice, each with faces numbered 1,2,3,4,5 and 6, are rolled together and the sum of the
numbers on the faces is observed. This process is repeated till the sum is either a prime number or
a perfect square. Suppose the sum turns out to be a perfect square before it turns out to be a
prime number. If p  is the probability that this perfect square is an odd number, then the value of 14
p is

Q.15 nks mfpr  i kl s] ft l dh i z"B l a[ ; k 1,2,3,4,5 r Fkk 6, gS i zR; sd dks , d l kFk yqqMdk; k t kr k gS r Fkk i z"Bksa i j  l a[ ; kvksa ds ; ksxQy
dk fufj {k.k fd; k t kr k gSA ; g i zfØ; k r c nksgj kbZ t kr h gS] t c r d fd ; ksx , d vHkkT;  l a[ ; k ; k , d i w.kZ oxZ u gksA ekuk ; ksx
, d vHkkT;  l a[ ; k mi fLFkr  gksus ds i gys , d i w.kZ gksr k gSA ; fn P i zkf; dr k gS fd bl dk i w.kZ oxZ , d fo"ke l a[ ; k gS] r c 14 p
dk eku gksxk  &

Ans. 8.00
Sum is prime =
2 (1,1)
3 (1,2)(2,1)
5 (2,3)(3,2) (1,4) (4,1)
7 (1,6) (2,5) (3,4) (4,3) (5,2) (6,1)
11 (5,6) (6,5)

P(prime) = 
15 5
36 12



Q.16 Let the function : [0,1] f  be defined by 
4( )

4 2




x

xf x  Then the value of

1 2 3 39 1
40 40 40 40 2

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

f f f f f  is

Q.16 ekuk Qyu : [0,1]f , 
4( )

4 2




x

xf x  ds } kj k i fj Hkkf"kr  gS]r c

1 2 3 39 1
40 40 40 40 2

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

f f f f f  dk eku gksxk &

Ans. 19.00
f : [0, 1]  R

f(x) = 
x

x

4
4 2

f(1 - x) = 

1 x x

1 x

x

4
4 4

44 2 2
4



 
 

= x

4
4 2.4

  x

2
2 4



 f(x) + f(1-x) = 1

1 2 39 1f f ...... f f
40 40 40 2

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

  19 pairs + 
20 1f f
40 2

      
   

 = 19

Q.17 Let :  f  be a differentiable function such that its derivative f  is continuous and ( ) 6 f 

If :[0, ] F   is defined by 
0

( ) ( ) , 
x

F x f t dt  and if

 
0

( ) ( ) cos 2   f x F x xdx


then the value of (0)f  is

Q.17 ekuk :  f  , d vodyuh;  Qyu bl  i zdkj  gS fd bl dk vodyt  f  l ar r ~ gS r Fkk ( ) 6 f   gSA ; fn

:[0, ] F    ,
0

( ) ( ) , 
x

F x f t dt  ds } kj k i fj Hkkf"kr  gS r Fkk ; fn

 
0

( ) ( ) cos 2   f x F x xdx


gSA r c f(0) dk eku gksxk &

Ans. 4.00

f(x) = 

x

0

f(t)dt
f'(x) = f(x)

III0 0

f '(x)cosx dx f(x)cosxdx
 

 

0
0 0

f '(x)cosx dx f(x)sinx f(x)sinx dx
 


  

 
0

f '(x)cosx f(x)sinx dx




 
0

d f(x)cosx dx 2
dx





0
f(x)cos x 2



f() (-1) - f(0) = 2
6 - f(0) = 2
f(0) = 4



Q.18 Let the function : (0, )  f   be defined by 2 4( ) (sin cos ) (sin cos )   f      .

Suppose the function f  has a local minimum at   precisely when  1 , , ,  r      where

0   1 1.   r   Then the value of 1   r   is

Q.18 ekuk Qyu : (0, )  f  , 2 4( ) (sin cos ) (sin cos )   f       ds } kj k i fj Hkkf"kr  gSA

ekuk Qy u f ,   i j  Bhd  Bhd  , d  LFkkfu;  fufEu"B j [ kr k gSA t c  1 , , ,  r      gS t gk¡

0   1 1.   r   gSA r c 1   r   dk eku gSA

Ans. 0.50
f() = (1 + sin2) + (1 - sin2)2

=  1 + sin2 +  1 + sin22 - 2sin2
= sin2 2 - sin2 + 2

= 

21 7sin2
2 4

    
 

  [0, ]
 2 [0, 2]

f() min. when sin2 = 
1
2

52 ,
6 6
 

  

5,
12 12
 

 

1
1

12
  2

5
12

 

1 + 2 = 
1
2

 = 0.50




