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SECTION-I
SINGLE CORRECT CHOICE TYPE

Q.31 to Q.60 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

31. The integral 

3

4

4

dx

1 cos x



   is equal to

lekdyu 

3

4

4

dx

1 cos x



   cjkcj gS &

(1) 4 (2) –1 (3) –2 (4) 2

Sol.
dx

1 cos x  = 

3

4

2

4

dx

x
2cos

2






3

4

4

x
tan

2






 



= 2

32. Let n
nI tan x dx, (n 1)  . If I

4
 + I

6
 = a tan5x + bx5 + C, where C is a constant of integration, then the

ordered pair (a, b) is equal to

ekuk n
nI tan x dx, (n 1)  gSA ;fn I

4
 + I

6
 = a tan5x + bx5 + C gS] tgk¡ C ,d lekdyu vpj gSa] rks Øfer

;qXe (a, b) cjkcj gS &

(1) 
1

, 1
5

 
 

 
(2) 

1
,0

5

 
 
 

(3) 
1

,1
5

 
 
 

(4) 
1

,0
5

 
 
 

Sol.  4 2
4 6I I tan (x) 1 tan x dx  

=
5(tan x)

C
5



1
a ,b 0

5
 

33. The area (in sq. units) of the region {(x, y) : x  0, x + y  3, x2  4y and y  1 + x } is

{ks=k {(x, y) : x  0, x + y  3, x2  4y rFkk y  1 + x }dk {ks=kQy (oxZ bdkb;ksa) esa gS &

(1) 
7

3
(2) 

5

2
(3) 

59

12
(4) 

3

2
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Sol.    
1 22 2

0 1

x x
Area 1 x dx 3 x dx

4 4

   
        
   
 

= 
5

2
                           

(1, 2)

(2, 1)

34. A box contains 15 green and 10 yellow balls. If 10 balls are randomly drawn, one-by-one, with replace-

ment, then the variance of the number of green balls drawn is

,d cDls esa 15 gjh rFkk 10 ihyh xsansa gSA ;fn ,d&,d djds ;knP̀N;k] izfrLFkkiuk lfgr] 10 xsansa fudkyh tk,¡] rks

gjh xsanksa dh la[;k dk izlj.k gS &

(1) 4 (2) 
6

25
(3) 

12

5
(4) 6

Sol. Binomial prob distribution

n = 10, 
15 3

p
25 5

 

2 = np(1 – p) = 
12

5

35. If    
dy

2 sin x y 1 cos x 0
dx

     and y(0) = 1, then y
2

 
 
 

 is equal to

;fn    
dy

2 sin x y 1 cos x 0
dx

     rFkk y(0) = 1 gS] rks y
2

 
 
 

 cjkcj gS &

(1) 
1

3
 (2) 

4

3
(3) 

1

3
(4) 

2

3


Sol.    
dy

2 sin x y 1 cos x
dx

   

dy cos x
dx

y 1 2 sin x
 

  

 ln y 1 ln C ln(2 sin x)   

C
y 1

2 sin x
 



y(0) 1   C = 4

y + 1 = 
4

2 sin x

1
y

2 3

 
 

 
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36. Let  be a complex number such that 2 + 1 = z where z 3  . If 
2 2

2 7

1 1 1

1 1 3k

1

   

 

, then k is

equal to

ekuk  ,d lfEeJ la[;k ,slh gS fd 2 + 1 = z tgk¡ z 3  gSA ;fn 
2 2

2 7

1 1 1

1 1 3k

1

   

 

 gS] rks k cjkcj

gS &

(1)  –1 (2) 1 (3) –z (4) z

Sol.
1 i 3

2 2


   , 21 0  , 3 1 

k 



  

    

  

R
1
  R

1
 + R

2
 + R

3

then expand

3k = 3(2 – )

= 3i 3 

k i 3 z   

37. Let ˆ ˆ ˆa 2i j 2k  


 and ˆ ˆb i j 


. Let c


 be a vector such that | c a |
 

 = 3,  a b c 3  
 

 and the angle

between c


 and a b


 be 30°. Then a.c
 

 is equal to

ekuk ˆ ˆ ˆa 2i j 2k  


 rFkk ˆ ˆb i j 


 gSA ekuk c


 ,d ,slk lfn'k gS fd | c a |
 

 = 3,  a b c 3  
 

 rFkk c


 vkSj

a b


 ds chp dk dks.k 30° gS] rks a.c
 

 cjkcj gS &

(1) 5 (2) 
1

8
(3) 

25

8
(4) 2

Sol. ˆ ˆ ˆa b 2i 2 j k   


 a b 3 


c a 3 
 

a b c sin 30 3  
 

2 2c a 2a.c 9  
 

c 2


c.a 2
 
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38. The radius of a circle, having minimum area, which touches the curve y= 4 – x2 and the lines, y = |x| is

U;wure {ks=kQy okys ,sls o`r] tks oØ y= 4 – x2 rFkk js[kkvksa y = |x| dks Li'kZ djrk gS] dh f=kT;k gS &

(1)  4 2 1 (2)  4 2 1 (3)  2 2 1 (4)  2 2 1

Sol.

Center will be (0, 4 – r)

Distance of (0, 4 – r) from L : x – y = 0

radius = r

4 r
r

2




4 – r = 2r

r =  4 2 1

39. If for 
1

x 0,
4

 
 
 

, the derivative of 
1

3

6x x
tan

1 9x

 
   

 is x.g(x) , then g(x) equals :

;fn 
1

x 0,
4

 
 
 

 ds fy, 
1

3

6x x
tan

1 9x

 
   

 dk vodyu x.g(x)  gS] rks g(x) cjkcj gS &

(1) 3

3x

1 9x
(2) 3

3

1 9x
(3) 3

9

1 9x
(4) 3

3x x

1 9x

Sol. f(x) =  1 1

3

6
tan 2 tan 3

1 9

x x
x x

x
 
 

   

        3

9
'(x)

1 9

x
f

x



 =  x.g x

g(x) = 3

9

1 9x

40. If two different numbers are taken from the set {0, 1, 2, 3, ...., 10}; then the probability that their sum as

well as absolute difference are both multiple of 4, is

;fn leqPp; {0, 1, 2, 3, ...., 10} esa ls nks fofHkUu la[;k,¡ fudkyh xbZ] rks muds ;ksxQy rFkk muds varj ds

fujis{k eku] nksuksa ds pkj ds xq.kd gksus dh izkf;drk gS &
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(1) 
14

45
(2) 

7

55
(3) 

6

55
(4) 

12

55

Sol. n(S) = 11C
2
 = 55

Both will be either from {2, 6, 10} or {0, 4, 8}

Prob. = 
3 3

2 2 6

55 55

C C


41. 3
x

2

cot x cos x
lim

( 2x)




  equals

3
x

2

cot x cos x
lim

( 2x)




  cjkcj gS &

(1) 
1

8
(2) 

1

4
(3) 

1

24
(4) 

1

16

Sol. x = /2 + h

3 30 0

tanh sinh tan sinh

8 8 

  


h h

h
Lim Lim

h h
 = 

1

16

42. The value of  (21C
1
 – 10C

1
) + (21C

2
 – 10C

2
) + (21C

3
 – 10C

3
) + (21C

4
 – 10C

4
) + ...... + (21C

10
 – 10C

10
) is

(21C
1
 – 10C

1
) + (21C

2
 – 10C

2
) + (21C

3
 – 10C

3
) + (21C

4
 – 10C

4
) + ...... + (21C

10
 – 10C

10
) dk eku gS &

(1) 220 – 29 (2) 220 – 210 (3) 221 – 211 (4) 221 – 210

Sol.  21 21 21 21
0 1 2 10....C C C C     –    10 10 10 21 10

0 1 10 0 0....C C C C C    

21
10 20 102

2 2 2
2
  

43. For three events A, B and C, P (Exactly one of A or B occurs) = P(Exactly one of B or C occurs) =

P(Exactly one of C or A occurs) = 
1

4
 and P(All the three events occur simultaneously) = 

1

16
.

Then the probability that at least one of the events occurs, is

rhu ?kVukvksa A, B rFkk C ds fy, P (A vFkok B esa ls dsoy ,d ?kfVr gksrh gS) = P(B vFkok C esa ls dsoy ,d

?kfVr gksrh gS) = P(C vFkok A esa ls dsoy ,d ?kfVr gksrh gS) = 
1

4
 rFkk P(lHkh rhu ?kVuk,¡ ,d lkFk ?kfVr gksrh

gS) = 
1

16
.

rks izkf;drk fd de ls de ,d ?kVuk ?kfVr gks] gS &

(1) 
7

64
(2) 

3

16
(3) 

7

32
(4) 

7

16
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Sol.
a bd

g
ef

c
h

A B

C

a + b + e + f = 
1

4

b + d + c + f = 
1

4
     

1

16
g

c + e + a + d = 
1

4

Add

2(a + b + c + d + e + f) = 
3

4

Req. prob. = a + b + c + d + e + f + g =  
3 1 7

8 16 16
 

44. Let a vertical tower AB have its end A on the level ground. Let C be the mid-point of AB and P be a point

on the ground such that AP = 2AB. If BPC   , then tan  is equal to

ekuk ,d Å/okZ/kj ehukj AB ,slh gS fd mldk fljk A Hkwfe ij gSA ekuk AB dk e/; fcUnq C gS rFkk Hkwfe ij fLFkr

fcUnq P ,slk gS fd AP = 2AB ;fn BPC    gS] rks tan  cjkcj gS &

(1) 
2

9
(2) 

4

9
(3) 

6

7
(4) 

1

4

Sol.
1

tan
4

 

1
tan( )

2
  

B

A P

C

h

h

4h

tan tan 1

1 tan tan 2






 

 

tan = 2/9

45. The eccentricity of an ellipse whose centre is at the origin is 
1

2
. If one of its directrices is x = –4, then the

equation of the normal to it at 
3

1,
2

 
 
 

 is

,d nh?kZo`r] ftldk dsUnz ewy fcUnq ij gS] dh mRdsUnzrk 
1

2
 gSA ;fn mldh ,d fu;rk x = –4 gS] rks blds fcUnq

3
1,

2

 
 
 

 ij mlds vfHkyac dk lehdj.k gS &

(1) 4x + 2y = 7 (2) x + 2y = 4 (3) 2y – x = 2 (4) 4x – 2y  = 1

Sol.
1

2
e 

4
a

e
 a = 2
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     b2 = a2 (1 – e2)
     b2 = 3

2 2

1
4 3

x y
 

Equation of normal

2 2

1 1

1
a x b y

x y
 

4 3
1

1 3 / 2

x y
 

4x – 2y = 1

46. If, for a positive integer n, the quadratic equation, x(x + 1) + (x + 1) (x + 2) + ....... + (x + n 1 ) (x + n) =

10 n has two consecutive integral solutions, then n is equal to

;fn fdlh /kuiw.kkZad n ds fy,] f}?kkrh lehdj.k x(x + 1) + (x + 1) (x + 2) + ....... + (x + n 1 ) (x + n) = 10 n

ds nks Øfer iw.kkZadh; gy gS] rks n cjkcj gS &

(1) 10 (2) 11 (3) 12 (4) 9

Sol.
1

( 1)( ) 10


   
n

r

x r x r n

nx2 + n2x + r(r – 1) = 10n

nx2 + n2x + 
2( 1)

10
3

n n
n




x2 + nx + 
2 31

0
3

n 


| | 1  
D

a
  n = 11

47. The following statement (p  q) [(~p  q)  q] is

(1) equivalent to p ~ q (2) a fallacy

(3) a tautology (4) equivalent to ~p  q

fuEu dFku (p  q) [(~p  q)  q]

(1) p ~ q ds lerqY; gS (2) ,d gsRokHkkl gS

(3) ,d iqu:fDr gS (4) ~p  q ds lerqY; gS

Sol.    ( ) ( )    p q p q q

   ( ) (( ) ( ) )      p q p q q

tautology
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48. The normal to the curve y(x – 2) (x – 3) = x + 6 at the point where the curve intersects the y-axis passes

through the point

oØ y(x – 2) (x – 3) = x + 6 ds ml fcUnq ij] tgk¡ oØ y-v{k dks dkVrh gS] [khapk x;k vfHkyac fuEu esa ls fdl

fcUnq ls gksdj tkrk gS \

(1) 
1 1

,
2 3

 
 

 
(2) 

1 1
,

2 3

 
 
 

(3) 
1 1

,
2 2

 
  
 

(4) 
1 1

,
2 2

 
 
 

Sol. Point (0, 1)

y(x – 2) (x – 3) = x + 6

dy

dx

 
 
 

(x – 2) (x – 3) + (2x – 5)y = 1

Slope of tangent at (0, 1) = 1
Equation of norm.
y – 1 = –1(x – y)

x + y = 1

49. For any three positive real numbers a, b and c, 9 (25a2 + b2) + 25 (c2 – 3ac) = 15b (3a + c). Then

(1) a, b and c are in A.P. (2) a, b and c are in G.P.

(3) b, c and a are in G.P. (4) b, c and a are in A.P.

fdUgha rhu /kukRed okLrfod la[;kvksa a, b rFkk c ds fy, 9 (25a2 + b2) + 25 (c2 – 3ac) = 15b (3a + c) gS] rks &

(1) a, b rFkk c lekUrj Js<+h gS (2) a, b rFkk c xq.kksrj Js<+h gS

(3) b, c rFkk a xq.kksrj Js<+h gS (4) b, c rFkk a lekUrj Jss<+h gS

Sol. x2 + y2 + z2 = xy + yz + zx

x = y = z

15a = 3b = 5c

5 3

b c
a   

a = 
b = 5

c = 3

50. If the image of the point P(1, – 2, 3) in the plane, 2x + 3y – 4z + 22 = 0 measured parallel to the line ,

x y z

1 4 5
   is Q, then PQ is equal to

;fn fcUnq P(1, – 2, 3) dk lery 2x + 3y – 4z + 22 = 0 esa og izfrfcac tks js[kk 
x y z

1 4 5
   ds lekarj gS] Q gS]

rks PQ cjkcj gS &
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(1) 42 (2) 6 5 (3) 3 5 (4) 2 42

Sol. Equation of PQ

(1, 2,3) (1, 4,5)r   


N(1 + , 4 – 2, 3 + 5)
2(1 + ) + 3(4 – 2) – 4(3 + 5) + 22 = 0

6 = 6
                       N(2, 2, 8)
Q(3, 6, 13)

PQ = 2 42

51. If 5 (tan2x – cos2x) = 2cos 2x + 9, then the value of cos 4x is

;fn 5 (tan2x – cos2x) = 2cos 2x + 9 gS] rks cos 4x dk eku gS &

(1) 
2

9
(2) 

7

9
 (3) 

3

5
 (4) 

1

3

Sol.
1 cos 2 1 cos 2

5 2cos 2 9
1 cos 2 2

  
   

 

x x
x

x

cos2x = – 
1

3

cos4x = 2cos22x – 1 = – 
7

9

52. Let a, b, c  R. If f(x) = ax2 + bx + c is such that a + b + c = 3 and f(x + y) = f(x) + f(y) + xy,  x, y  R,

then 
10

n 1

f (n)

  is equla to

ekuk a, b, c  R A ;fn f(x) = ax2 + bx + c ,slk gS fd a + b + c = 3 gS rFkk lHkh x, y  R ds fy, f(x + y) =

f(x) + f(y) + xy gS] rks 
10

n 1

f (n)

  cjkcj gS &

(1) 190 (2) 255 (3) 330 (4) 165
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Sol. f(1) = 3

Put y = 1 f(x + 1) – f(x) = 3 + x

(a(x + 1)2 + b(x + 1) + c) – (ax2 + bx + c) = 3 + x

Comparing coefficients

         
1

2
a  b = 

5

2
                c = 0

                   f(n) = 
2 5

2

n n

                     

210

1

5
330

2n

n n






Alternate Solution :
f(1) = 3
f(2) = f(1) + f(1) + 1   3 + 3 + 1 = 7
f(3) = f(2) + f(1) + 2   7 + 3 + 2 = 12
f(4) = 18
f(5) = 25
f(6) = 33
f(7) = 42
f(8) = 52
f(9) = 63
f(10) = 75           
add = 330

53. The distance of the point (1, 3, –7) from the plane passing through the point (1, – 1, – 1) having normal

perpendicular to both the lines 
x 1 y 2 z 4

1 2 3

  
 


 and 
x 2 y 1 z 7

2 1 1

  
 
 

 is

,d lery tks fcUnq (1, –1, –1) ls gksdj tkrk gS rFkk ftldk vfHkyEc nksuksa js[kkvksa 
x 1 y 2 z 4

1 2 3

  
 


 rFkk

x 2 y 1 z 7

2 1 1

  
 
 

 ij yEc gS] dh fcUnq (1, 3, –7) ls nwjh gS &

(1) 
5

83
(2) 

10

74
(3) 

20

74
(4) 

10

83
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Sol. Normal vector of plane 

ˆ ˆ ˆi j k

1 2 3

2 1 1

 

 

 ˆ ˆ ˆ5i 7 j 3k  

equation of plane 5x + 7y + 3z = –5

Distance = 
5(1) 7(3) 3( 7) 5

83

   

= 
10

83

54. If S is the set of distinct values of 'b' for which the following system of linear equations

x + y + z = 1

x + ay + z = 1

ax + by + z = 0

has no solution, then S is

(1) a finite set containing two or more elements (2) a singleton

(3) an empty set (4) an infinite set

;fn S, 'b' dh mu fofHkUu ekuksa dk leqPp; gS ftuds fy, fuEu jSf[kd lehdj.k fudk;

x + y + z = 1

x + ay + z = 1

ax + by + z = 0

dk dksbZ gy ugha gS] rks S :

(1) ,d ifjfer leqPp; gS ftlesa nks ;k vf/kd vo;o gS

(2) ,d gh vo;o okyk leqPp; gS

(3) ,d fjDr leqPp; gS

(4) ,d vifjfer leqPp; gS

Sol. D = 
2

1 1 1

1 a 1 (a 1) 0

a b 1

   

a = 1
If a = 1 two planes are parallel
So for no solution
Third plane must be parallel

 b = 1
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55. If 
2 3

A
4 1

 
   

, then adj (3A2 + 12A) is equal to

;fn 
2 3

A
4 1

 
   

 gS] rks adj (3A2 + 12A) cjkcj gS &

(1) 
51 84

63 72

 
 
 

(2) 
72 63

84 51

 
  

(3) 
72 84

63 51

 
  

(4) 
51 63

84 72

 
 
 

Sol. (3A2 + 12A) = 3A (A + 4I)

= 
72 63

84 51

 
  

adj (3A2 + 12A) = 
51 63

84 72

 
 
 

56. A hyperbola passes through the point  P 2, 3  and has foci at (±2, 0). Then the tangent to this hyper-

bola at P also passes through the point

,d vfrijoy; fcUnq  P 2, 3  ls gksdj tkrk gS] rFkk mldh ukfHk;k¡ (±2, 0) ij gSa] rks vfrijoy; ds fcUnq P

ij [khaph xbZ Li'kZ js[kk ftl fcUnq ls gksdj tkrh gS] og gS &

(1)  3, 2 (2)  2, 3  (3)  3 2, 2 3 (4)  2 2,3 3

Sol. S
1
(2, 0) S

2
(–2, 0)

 P 2, 3

|PS
1
 – PS

2
| = 2a = 2

a = 1
2ae = 4 e = 2
Equation of hyperbola

2 2x y
1

1 3
 

Equation of tangent at P

y
2x 1

3
 

57. Let k be an integer such that the triangle with vertices (k, –3k), (5, k) and (–k, 2) has area 28 sq. units.

Then the orthocentre of this triangle is at the point.

ekuk k ,d ,slk iw.kkZad gS fd f=kHkqt] ftlds 'kh"kZ (k, –3k), (5, k) rFkk (–k, 2) gSa] dk {ks=kQy 28 oxZ bdkbZ gS] rks

f=kHkqt ds yEc&dsUnz ftl fcUnq ij gS] og gS &

(1) 
3

1,
4

 
 

 
(2) 

1
2,

2

 
 
 

(3) 
1

2,
2

 
 

 
(4) 

3
1,

4

 
 
 
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Sol.

k 3k 1

5 k 1 56

k 2 1



 



 k = 2 (k is an integer)

A(2, –6)

C(2, –2)B(5, 2)

orthocenter 
1

2,
2

 
 
 

58. Twenty meters of wire is available for fencing off a flower-bed inthe form of a circular sector. Then the

maximum area (in sq. m) of the fl,ower-bed, is

,d Qwyksa dh D;kjh] tks ,d o`r ds f=kT; [kaM ds :i esa gS] dh ?ksjkcanh djus ds fy, chl ehVj rkj miyC?k gSA rks

Qwyksa dh D;kjh dk vf/kdre {ks=kQy (oxZ eh- esa) gS &

(1) 25 (2) 30 (3) 12.5 (4) 10

Sol. r

r r

r + r + r = 20

20 2r

r





21
A r

2


r(20 r)
A

r




dA
0 r 5

dr
  

 = 2

Area = 
21

r 25
2
 

59. The function 
1 1

f : R ,
2 2

 
   

 defined as 2

x
f (x)

1 x



, is

(1) surjective but not injective (2) neither injective nor surjective

(3) invertible (4) injective but not surjective
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Qyu 
1 1

f : R ,
2 2

 
   

, tks 2

x
f (x)

1 x



 }kjk ifjHkkf"kr gS &

(1) vkPNknh gS ijUrq ,dSdh ugha gS (2) u rks vkPNknh vkSj u gh ,dSdh gS

(3) O;qRØe.kh; gS (4) ,dSdh gS ijUrq vkPNknh ugha gS

Sol. 2

x
y

1 x



It is many one

Range of f(x) is 
1 1

,
2 2

 
  

Therefore it will be onto

60. A man X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has 7 friends, 3 of them are

ladies and 4 are men. Assume X and Y have no common friends. Then the total number of ways in which X

and Y together can throw a party inviting 3 ladies and 3 men, so that 3 friends of each of X and Y are in this

party, is

,d O;fDr X ds 7 fe=k gS] ftuesa  4 efgyk,¡ gS rFkk 3 iq:"k gS] mldh iRuh Y ds Hkh 7 fe=k gSa] ftuesa 3 efgyk,¡

rFkk 4 iq:"k gSA ;g ekuk x;k fd X rFkk Y dk dksbZ mHk;fu"B fe=k ugha gSA rks mu rjhdksa dh la[;k ftuesa X rFkk

Y ,d lkFk 3 efgykvksa rFkk 3 iq:"kksa dks ikVhZ ij cqyk,a fd X rFkk Y izR;sd ds rhu&rhu fe=k vk;sa gS &

(1) 469 (2) 484 (3) 485 (4) 468

Sol.

                          X                          Y                                                     

  Man (3) Ladies(4) Man(4)      Ladies(3) No of ways

  0 3 3 0 4C
3
 4C

3

  1 2 2 1 3C
1
 4C

2
 4C

2
 3C

1

  2 1 1 2 3C
2
 4C

1
 4C

1
 3C

2

  3 0 0 3 3C
3
 3C

3

   485


