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MATHEMATICS 
 

1. Matrix Ar = 










r1r

1rr
; r = 1, 2, 3, ….. If  k100

1r

r 10|A| 


, then K = ……….. ; (|Ar| = det(Ar))  

 (A) 2   (B) 6   (C) 4   (D) 8  
Ans. (D)  
Sol. |Ar| = 2r – 1 

 



100

1r

)1r2(  = 1 + 3 + …. + 199 = 10000 = 10k/2  
2

k
 = 4   k = 8 

 

2. 














 









 


x
6

cos4x
6

cos3
dx

d 3
 = …………… 

 (A) cos(3x°)  (B) 
60


sin(3x°)  (C) 

60


cos(3x°)  (D) 

60


 sin(3x°) 

Ans. (C) 

Sol. 














 


 x
6

3cos
dx

d
 = 














 


 x3
2

cos
dx

d
= 







 
180

x3sin
dx

d
= 


x3cos

180

3
 

 
3. If f(x) = 1 + x + x2 + …… + x1000 , then f'(–1) = ……. 
 (A) –50   (B) –500  (C) –100  (D) 500500 
Ans. (B) 
Sol. f'(x) = 1 + 2x + 3x2 + …. + 1000x999  

 f'(–1) = 1 – 2 + 3 – 4 + ….. – 1000  –500 
 

4. Applying mean value theorem on f(x) = logx; x  [1, e] the value of c = ……… 
 (A) log(e – 1)  (B) e – 1  (C) 1 – e  (D) 2  
Ans. (B) 

Sol. Using LMVT f'(c) = 
1e

)1(f)e(f




 

 
1e

01

c

1




   c = e – 1  

 

5. If xsinAxdxcosxsin 14313  + Bsin16x + C, then A + B = …….. 

 (A) 
110

1
  (B) 

112

17
  (C) 

112

15
  (D) 

112

1
 

Ans. (D) 

Sol. Let sinx = t cosx dx = dt = dt)t1(t 213    c
16

t

14

t 1614

 = cxsin
16

1
xsin

14

1 1614   

 A + B = 
112

1

16

1

14

1
  

 

6. If dx
xcosxcos

xcos1
2 


 = log|secx + tanx| – 2f'(x) + C, then f(x) = …….. 

 (A) 







2

x
cot2   (B) 

2

x
sinlog2   (C) 








2

x
cot2   (D) 

2

x
sinlog2  
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Ans. (B) 

Sol. dx
)xcos1(xcos

xcos2xcos1
 


 = dx

xcos1

2
dx

xcos

1
 

  =  xdxsec  +  dx
2

x
eccos 2

 

= n|secx + tanx| – 2cot
2

x
 + c 

 Now –2f'(x) = –2cot
2

x
  f(x) = 2n

2

x
sin  

 
7. The probability that an event A occurs in a single trial of an experiment is 0.6. In the first three independent 

trials of the experiment, the probability that A occurs atleast once is ………. 
 (A) 0.930  (B) 0.936  (C) 0.925  (D) 0.927 
Ans. (B) 
Sol. 1 – 3C0 (.6)°(.4)3 = 0.936   
 

8. If 6P(A) = 8P(B) = 14P(A B) = 1, then the P 







B

'A
 = ……….. 

 (A) 
7

3
   (B) 

7

4
   (C) 

5

3
   (D) 

5

2
 

Ans. (A) 

Sol. 







B

A
P  = 

)B(P

)BA(P 
 = 

)B(P

)BA(P)B(P 
 = 

7

3

8

1
14

1

1   

 
9. The mean and variance of a random variable X having a binomial distribution are 6 and 3 respectively. 

The probability of variable X less than 2 is    

 (A) 
2048

13
  (B) 

4096

13
  (C) 

4096

15
  (D) 

2048

25
 

Ans. (B) 

Sol. np = 6, npq = 3   q = 
2

1
, p = 

2

1
, n = 12 

 so required probability = 12C0 p0 q12 + 12C1 p1 q11 = 
4096

13

2

13
12

     

 
10. The coordinates of the corner points of the bounded feasible region are (10, 0), (2, 4), (1, 5) and (0, 8). 

the maximum of objective function z = 60x + 10y is ……….. 
 (A) 700   (B) 800   (C) 600   (D) 110 
Ans. (C) 

Sol. 

80t)8,0(

110t)5,1(

160t)4,2(

600t)0,10(

y10x60tCorner








 so max = 600 

   
11. If the rate of change of area of rhombus with respect to it's side is equal to the side of rhombus, then the 

angles of rhombus are …….   

 (A) 
3

2
and

3


  (B) 

4

3
and

4


  (C) 

6

5
and

6


  (D) 

12

7
and

12

5 
 

Ans. (C) 
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Sol. A = x2sin  
dx

dA
 = 2xsin = x  sin = 

2

1
   = 

6

5
,

6


 

 
12. The approximate value of 52.01 is …….., where, (loge5 = 1.6095).  
 (A) 25.4125  (B) 25.2525  (C) 25.5025  (D) 25.4024 
Ans. (D) 

Sol. Let f(x) = 5x, x = 2, x = 0.01  

 f(x + x) = f(x) + 
dx

dy
.x 

 f(2 + 0.01) = f(2) + 
dx

d
(5x)x 

 = 52 + 5x n5x = 25 + (25)(1.6095)(.01)  = 25.402375 = 25.4024 
 

13. f(x) = 
elog

x

x

 is increasing on the interval ……..; where x  R+ – {1}. 

 (A) (–e, )  (B) 







1,

e

1 (1, ) (C) (0, ) – {1}  (D) 






 ,
e

1
 

Ans. (B) 

Sol. f(x) = xnx 

 f'(x) = 
x

x
 + nx  nx + 1 

 increasing  f'(x)  0   nx + 1  0  x  e–1      ),1(1,
e

1









 

 

14  dx)ex)(xlog2( x  ..….. + C ; x > 1 

 (A) (ex)x    (B) xx   (C) (ex)–x   (D) 
xxe  

Ans. (A) 
Sol. Let (ex)x = t 

 xnex = nt 

 x(1 + nx) = nt 

 dt
t

1
dx)nx1(

x

1
.x 







    

 (ex)x (2 + nx)dx = dt
t

1
 

 dt  = t + c  (ex)x + c 

  

15.  dxe x ……….. + C ; x > 0 

 (A)   xe1x2   (B)   xex1   (C)   xex12   (D)   xe1x   

Ans. (A) 

Sol.  dxe x  

 x = t2  
 dx = 2tdt 

  dtt2.et  = 2t.et –  dte.2 t  = 2t et – 2et = 2.( x  – 1) xe  + c      
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16. If dx
)xsin(

xsin
 

 = px – qlog|sin(x – )| + C, then pq = ……….  

 (A)  2sin
2

1
  (B) sin2  (C) 2sin

2

1
  (D)  2sin  

Ans. (A) 

Sol.  


dx
)xsin(

)xsin(
 =  







)xsin(

sin)xcos(

)xsin(

cos)xsin(
dx = cos.x + sin.ln|sin(x – )| + c 

 pq = –sincos = –
2

1
sin2 

  

17. dx
x4

1x
3

1

1
2













  = …… 

 (A) log5   (B) 
2

1
log5  (C) log25  (D) log100 

Ans. (C) 

Sol. dx
x1

x4
3

1

2 
 =  312 )x1(n2   = 2[n10 – n2] = n25 

 

18. If  
k

1

12dx)3x2( , then K = ……  

 (A) –2 and 5  (B) 5   (C) 2   (D) –5 
Ans. (A) 

Sol. dx)3x2(

k

1

  =  k12 x3x   = (k2 – 3k) – (1 – 3) = k2 – 3k + 2 

 x2 – 3k + 2 = 12   x2 – 3x – 10 = 0  k = –2, 5 
  
 

19. dx
251

x2cos
2/

2/

x

2







 = ……. 

 (A) 
4


   (B) 

2


    (C) 

2


   (D) 

4


  

Ans. (A) 

Sol. dx
251

x2cos
2/

2/

x

2







     dx
251

x2cos

251

x2cos
x

22/

0

x

2








 = 
 2/

0

2 xdx2cos  

 = 
44

x4sin
x

2

1
dx

2

x4cos1
2/

0

2/

0







 
 

  

 

20. The area bounded by curve y = sin2x (x = 0 to x = ) and X-axis is ………   

 (A) 4   (B) 2   (C) 1   (D) 
2

3
 

Ans. (B) 
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Sol. 

 

O /2 

 

A = 2 
 2/

0

xdx2sin  = 2

2/

02

x2cos








  = A = 2 

 
21. Area bounded by the ellipse 2x2 + 3y2 = 1 is ………. 

 (A) 
6


   (B) 

6


   (C) 6   (D) 6  

Ans. (B) 

Sol. A = .a.b = . 
63

1

2

1 
  

  

22. The integrating factor (I.F.) of differential equation 
dx

dy
(1 + x) – xy = 1 – x is ……… 

 (A)(1 + x)ex  (B) (x – 1)e-x    (C) (1 + x)e-x  (D) (1 – x)e-x 

Ans. (C) 

Sol. If = 
 
















dx
x1

1
1dx

x1

x

ee  = e–(x–n1+x)  

 = e–x . en(1+x) = (1 + x)e–x   

 

23. If the general solution of some differential equation is y = a1(a2 + a3). cos (x + a4) – 6ax
5ea 

then order 

of differential equation is ……… .  

  (A) 6   (B) 5   (C) 4   (D) 3 

Ans. (D) 

Sol. y = 1cos(x + a4) – a5.ex. 6ae = 1cos(x + a4) – 2ex 

 so order is 3.  

 

24. If the length of the subnormal at any point of the curve is constant, then the eccentricity of this curve is 

………. .   

  (A) 2e    (B) e > 1  (C) 0 < e < 1  (D) e = 1 

Ans. (D) 

Sol. |y1m| = a 

 a
dx

dy
y      adxydy   cax

2

y2

  it is a parabola so e = 1. 

 

25. If  yxthen,1yxy|x|


 …………. .  

  (A) 2    (B) 3    (C) 1   (D) 3 

Ans. (B) 

Sol. |x|


 = 1  |yx|


 = 1  y.x2|y||x| 22 
  = 1 

 |y|


 = 1     
2

1
y.x 


 

 Now 2|yx|


  = 22 |y||x|


  – y.x2


 = 1 + 1 – 2. 







2

1
–  = 3    
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26. If x  is a vector in the direction of (2, –2, 1) of magnitude 6 and y  is a vector in the direction of (1, 1, –1) 

of magnitude 3 , then y2x


 = ………. .  

  (A) 40   (B) 35    (C) 17   (D) 102  

Ans. (D) 

Sol. x

 = 

3

)k̂ĵ2î2(6 
, y


 = 

3

)k̂ĵî(3   

 so |y2x|


  = |ĵ2î6|   = 40  = 2 10  

 

27. The angle between two adjacent sides a

 and b


of parallelogram is 

6


.If a


= (2,-2,1) and |a|2|b|


 , 

then area of this parallelogram is …… . 

  (A) 9   (B)  18   (C) 
2

9
   (D) 

4

3
 

Ans. (A) 

Sol.  

 

 

a


 

 x 

30° 

 b


 

 ) 

 

k̂ĵ2î2a 


, |a

| = 3 

 sin30° = 
|b|

x
   x = 3  

 area = 3 × 3 = 9 

 

28. The perpendicular distance from the point of intersection of the line 
1

z

3

2y

2

1x








and plane  

2x – y + z = 0 to the Z-axis is ……… .  

  (A) 1   (B) 5     (C) 2   (D) 5 

Ans. (B) 

Sol. 








1

z

3

2y

2

1x
, 2x – y + z = 0 

 (2 – 1, 3 – 2, –) lies on plane 

 2(2 – 1) – (3 – 2) + (–) = 0  0 = 0 

 so point of intersection is (–1, –2, 0) 

 so dist from z axis = 5)2()1( 22      

 

29.  The measure of the angle between the line Rk);1,2,2(k)1,3,2(r  and the plane  

2x – 2y + z + 7 = 0 is ……….. .   

  (A) 
9

1
cos 1

  (B) 
54

1
tan 1   (C) 

3

1
sin 1

  (D) /2 

Ans. (B) 

Sol. sin = 
99

144 
 =  = sin–1

9

1
 = tan–1

54

1
 



30. The image of the point A(1, 2, 3) relative to the plane  is B(3, 6, –1), the equation of plane  is -----------   
 (A) x + 2y + 3z – 1 = 0    (B) x + 2y – 2z + 8 = 0 
 (C) x – 2y + 2z – 8 = 0    (D) x + 2y – 2z – 8 = 0 
Ans. (D) 
Sol.  

 

    A(1,2,3) 

m

B(3,6,–1) 
 

M(mid point) = (2, 4, 1) 
 DR(2, 4, –4) 
 equation of plane 2(x – 2) + 4(y – 4)–4(z – 1) = 0 

  x – 2 + 2y – 8 – 2z + 2 = 0 
  x + 2y – 2z – 8 = 0 
   

31. f : R  R, f(x) = x2 + 3x + 4 is ------------ 
 (A) one-one and onto    (B) one-one and not onto 
 (C) many-one and not onto   (D) not one-one and onto 
Ans. (C) 
Sol.  

 

  

many one and into (not onto) 

 

32. If a  b = 
10

ab
; a, b  Q+ , then (5  8)–1 = ----------- 

 (A) 4   (B) 
25

1
   (C) 10   (D) 25 

Ans. (D) 

Sol. a * b = 
10

ab
, 5 * 8 = 

10

8.5
 = 4 

 Now identity element of 4 is 4 * e = 4 = e * 4  
10

4.e
4

10

e.4
   e = 10 

 Now, inverse element of 4 is 4 * b = e = b * 4  
10

b4
 = 10 = 

10

4b
 b = 25 

 

33. If f : N  N, f(x) = x + 3, then f–1(x) = ---------------- 
 (A) x + 3  (B) does not exists (C) x – 3  (D) 3 – x 
Ans. (B) 
Sol. Function is into so f–1(x) does not exist. 
 

34. sin2 







2

1
sin 1– + tan2 (sec–1 2) + cot2 (cosec–1 4) = -------------- 

 (A) 
4

73
   (B) 

2

37
   (C) 

4

89
   (D) 19 

Ans. (A) 
  



Sol. sin2 






 
6

 + tan2 






 
3

 + cot2(cosec–14) 

 
4

73
153

4

1
  

 (Let cosec–14 =  ; cosec = 4 ;  so cot2 = cosec2 – 1 = 15 
 

35. tan 






 
3

2
tan

5

4
cos 1–1–  = ------------------- 

 (A) 
17

3
   (B) 

6

17
   (C) 

4

17
   (D) 

17

6
  

Ans. (B) 

Sol. Let cos–1

5

4
 = A   tan–1

3

2
 = B  cosA = 

5

4
   tanB = 

3

2
 

 tan (A + B) = 
BtanAtan1

BtanAtan




 = 
6

17

3

2

4

3
1

3

2

4

3





 

 
 
36. cos (cot –1 (cosec ( cos–1 a))) = ------------- (where, 0 < a < 1)  

 (A) 
2a2

1


  (B) 

2a3    (C) 
2a2    (D) 

2a2

1


 

Ans. (A) 
Sol.  

 

 

2a1  

a 

  1 

 

Let cos–1 a =   cos = a  cosec = 
2a1

1


 

 cos
































2

1

a1

1
cot  

 Let cot–1 
2a1

1


 =   cot = 

2a1

1


  cos = 

2a2

1


 

 

37. 



22

22

sincos

cossin  

 (A) cos 2   (B) )2cos1(
2

1 2   (C) )2sin1(
2

1 2   (D) 2sin
2

1 2
 

Ans. (B) 

Sol. sin4+ cos4 = 1 – 2sin2 cos2 = 1 – 
2

1
sin22 = 1 – 

2

1
(1 – cos22) = 

2

1
[1 + cos22] 

  
  
  



38. 
!5!4!3
!4!3!2
!3!2!1
= 2016K, then K = 

 (A) 24    (B) 84   (C) 
24

1
   (D)

84

1
 

Ans. (D) 

Sol. 3!2! 

2041

1231

621

 = 6.2.2

1041

631

321

  24 = 2016K  K = 
84

1
 

 

39. 














z

1

y

1

x

1
3xyzK10

z31z1z1
1y21y1
11x1

, then k = _________  

 .0
z

1

y

1

x

1
3;0xyzwhere 








  

 (A) 
5

1
   (B) 2   (C) 5   (D) 1 

Ans. (A) 
Sol. Put x = –1, y = –1 & z = 1 

 

422

110

110

  = 10K(–1)(–1)( 1)(3 – 1 – 1 + 1)  K = 
5

1
 

 

40. If the inverse of the matrix A = 













122
212
221

is 
5

1


















322
32

223
then, = ___________ 

 (A) 3    (B) 4   (C) 2   (D) –2   
Ans. (C) 

Sol. AA–1 =       
5

1







































322

32

223

122

212

221

 = 

















100

010

001

 

 Compare a13   
5

1
[2 + 2 – 6] = 0   = 2  

 
 
 




