
 

PART : MATHEMATICS 
 

SECTION – 1  

Straight Objective Type   (lh/ks oLrqfu"B izdkj) 

This section contains 20 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its 

answer, out of which Only One is correct. 

 

1. Find the number of solution of log1/2 |sinx| = 2 – log1/2 |cosx| , x  [0,2] 

 x[0,2] esa log1/2 |sinx| = 2 – log1/2 |cosx| ds gyksas dh la[;k gS& 

 (1) 2  (2) 4  (3) 6  (4) 8 

Ans. (4) 

Sol. log1/2 |sinx| = 2 – log1/2 |cosx| 

 log1/2 |sinx cosx| = 2 

 |sinx cosx| = 
4

1
 

 sin2x = ± 
2

1
 

 
 2

2

1

2

1
–   

 Number of solution gyksa dh la[;k = 8.  

 

2. If e1 and e2 are eccentricities of 1
4

y

18

x 22

  and 1
4

y

9

x 22

 , respectively and if the point (e1, e2) lies 

on ellipse 15x2 + 3y2 = k. Then find value of k 

 

 

 (1) 14   (2) 15   (3) 16   (4) 17 

Ans. (3) 

Sol. e1 = 
18

4
1  = 

9

7
 = 

3

7
   

 e2 = 
9

4
1  = 

9

13
 = 

3

13
 

 ke3e15 2
2

2
1    k = 15 







 13

3
7

  k = 16  
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3. Find integration   7/87/6
4x.3x

 

 

(1) c
4x

3x 7

1












 (2) c
4x

3x
7

7

1












 (3) c
4x

3x
7

7

6












 (4) c
3x

4x
7

7

6












 

Ans. (1) 

Sol. 
 

dx
4x

1

4x

3x
2

7

6–

 











 

 Let 7t
4x

3x





,  

 
 

dtt7dx
4x

7 6

2



    

   ctdttt 66–   

 

4. If 
i2z

i–z


= 1, |z| = 

2

5
 then value of |z + 3i| is  

 

(1) 
2

7
   (2) 10   (3) 5    (4) 3  

Ans. (1) 

Sol. x2 + (y–1)2 = x2 + (y+2)2 

 –2y + 1 = 4y + 4 

 6y = –3  y = –
2

1
 

 x2 + y2 = 
4

25
  x2 = 

4

24
 = 6 

  z = ± 6  – 
2

i
 

 |z + 3i| = 
4

25
6   = 

4

49
 

 |z + 3i | = 
2

7
 

 

5. 48

1

16

1

4

1

842  ………….. ∞ =  

 (1) 2    (2) 2   (3) 4

1

2    (4) 1 
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Sol. 
 ............

481642  

 = 
 ............

16

1

8

1

4

1

2 = 2  

 

6. Value of 
8

3
cos

8
cos3 

+ sin3 

8


sin 8

3
 is  

 
8

3
cos

8
cos3 

+ sin3 

8


sin 8

3
 dk eku gS&  

  (1) 
22

1
   (2) 

2

1
   (3) 

2

1
  (4) 

2

1
–  

Ans. (1) 

Sol. cos3 
8


 



 

8
cos3–

8
cos4 3

 + sin3

8






 

8
sin4–

8
sin3 3

  

= 4cos6

8


– 4sin6

8


 – 3cos4

8


 + 3sin4

8


  

= 













 

8
sin–

8
cos4 22
















 






8

cos
8

sin
8

cos
8

sin 2244
– 3 















 
8

sin–
8

cos 22
 

= cos 













 

3–
8

cos
8

sin–14
4

22  = 
2

1






2

1
–1 = 

22

1
 

 

7. Find the value of 




2

0

88

8

dx
xcosxsin

xsinx
 

   




2

0

88

8

dx
xcosxsin

xsinx
 dk eku gS& 

(1) 2    (2) 22    (3) 32    (4) 42  

Ans. (1) 

Sol. 








0

88

8

88

8

dx
xcosxsin

xsin)x–2(

xcosxsin

xsinx
 

 = 






0

88

8

dx
xcosxsin

xsin2
 

 = dx
xcosxsin

xcos

xcosxsin

xsin
2

2/

0

88

8

88

8








  

 = dx12

2/

0




 = 2× 
2


= 2 
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8. If f(x) = a + bx + cx2 where a, b, c R then 
0

dx)x(f  is 

 

  (1) 
3

1     















2

1
f20f1f  

(2) 
6

1     















2

1
f40f1f  

(3) 
6

1     















2

1
f4–0f1f  

(4) 
6

1     















2

1
f4–0f–1f  

Ans. (2) 

Sol.   
1

0

2 dxcxbxa = ax + 
2

bx2

+ 

1

0

3

3

cx
= a + 

2

b
 + 

3

c
  

 f(1) = a + b + c 

 f(0) = a 

 f 







2

1
= a + 

2

b
 + 

4

C
 

 Now 
6

1     















2

1
f40f1f  

 = 
6

1














 

4

c

2

b
a4acba  

 = 
6

1  c2b3a6  = a + 
2

b
+ 

3

c
  

 

 

9. If number of 5 digit numbers which can be formed without repeating any digit while tenth place of all of 

the numbers must be 2 is 336 k find value of k   

 

  (1) 8   (2) 7   (3) 6   (4) 5 

Ans. (1) 

Sol.  

   2  
  

Number of numbers la[;kvksa dh la[;k = 8 8 7 6 = 2688 = 336k k = 8 
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10. A (3,–1), B(1,3), C(2,4) are vertices of ABC if  D is centroid of ABC and P is point of intersection of 

lines x + 3y – 1 = 0 and 3x – y + 1 = 0 then which of the following points lies on line joining D and P 

 f=kHkqt ABC ds '’kh"kZ A (3,–1), B(1,3), C(2,4) gS ;fn D f=kHkqt ABC dk dsUnzd gS rFkk P js[kkvksa x + 3y – 1 = 0 

rFkk 3x – y + 1 = 0 dk izfrPNsn fcUnq gS rks fuEu esa ls dkSulk fcUnq D rFkk P dks tksM+us okyh js[kk ij fLFkr gS& 

 (1) (–9,–7)   (2*) (–9,–6)  (3) (9,6)   (4)  6,–9  

Ans. (2) 

Sol. D (2,2) 

 Point of intersection P 







5

2
,

5

1
–  

 equation of line DP 

 8x – 11y + 6 = 0 

Sol. D (2,2) 

 

 

 8x – 11y + 6 = 0 

 

 

11. If f(x) is twice differentiable and continuous function in x  [a,b] also f'(x) > 0 and f ''(x)  < 0 and c  (a,b) 

then 
–

)a(f–)c(f
is greater than 

 

  (1) 
a–c

c–b
  (2) 1   (3) 

c–b

ba 
  (4) 

c–b

a–c
 

Ans. (4) 

Sol. Lets use LMVT for x [a,c] 

 
a–c

)a(f–)c(f
 = f'() ,   (a,c) 

 also use LMVT for x  [c,b] 

 
c–b

)c(f–)b(f
 = f'() ,   (c,b) 

  f ''(x) < 0  f '(x) is decreasing 

 f '() > f '() 

 
a–c

)a(f–)c(f
 > 

c–b

)c(f–)b(f
 

 
)c(f–)b(f

)a(f–)c(f
 > 

c–b

a–c
 ( f(x) is increasing) 
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H_

 
a–c

)a(f–)c(f
 = f'() ,   (a,c) 

 

 

 f '() > f '() 

 
a–c

)a(f–)c(f
 > 

c–b

)c(f–)b(f
 

 
)c(f–)b(f

)a(f–)c(f
 > 

c–b

a–c
 ( f(x) o/kZeku gS) 

 

12. If plane  

 x + 4y – 2z = 1 

 x + 7y – 5z =   

 x + 5y + z = 5  

 intersects in a line (R × R × R) then  +  is equal to  

 ;fn lery  

 x + 4y – 2z = 1 

 x + 7y – 5z =   

 x + 5y + z = 5  

 ,d js[kk esa (R × R × R) rks  +  cjkcj gS& 

 (1) 0   (2) 10   (3) – 10   (4) 2 

Ans. (2) 

Sol.  = 0  

51

5–71

2–41

 = 0 

 (7 + 25) – (4 + 10) + (–20 + 14) = 0 

 3 + 9 = 0   = – 3 

 Also rFkk  Dz = 0  

551

71

141

  = 0 

 1(35 – 5) – (15) + 1 (4 –7) = 0 

  = 13 
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13. For observations xi given  



10

1i

i 105–x  and   



10

1i

2
i 405–x . If mean and variance of observations 

(x1 –3), (x2 –3) ….…..(x10 –3) is  &  respectively then ordered pair (, ) is 

 vkadM+ksa xi  ds fy;s fn;k gS fd  



10

1i

i 105–x  rFkk  



10

1i

2
i 405–x  ;fn vkadM+ksa  

(x1 –3), (x2 –3) ….…..(x10 –3) dk ek/;  rFkk pfjrk  gS rks Øfer ;qXe (, ) gS& 

 

 (1) (3, 3)  (2) (1, 3)  (3) (3, 1)  (4) (1, 1) 

Ans. (1) 

Sol. Mean ek/; (xi – 5) =
 

1
10

5–xi 


 

   = {Mean ek/; (xi – 5)} + 2 = 3 

  = var pfjrk (xi – 5) = 
   

3
10

5–x
–

10

5–x i
2

i 


 

 

14. In a bag there are 20 cards 10 names A and another 10 names B. Cards are drawn randomly one by 

one with replacement then find probability that second A comes before third B.  

 

(1) 
16

13
   (2) 

16

11
   (3) 

16

7
   (4) 

16

9
 

Ans. (2) 

Sol. AA + ABA + BAA + ABBA + BBAA + BABA   

 = 
16

11

16

1

16

1

16

1

8

1

8

1

4

1
    

 

15. The negation of ‘ 5  is an integer or 5 is an irrational number’ is  

 (1) 5 is an integer and 5 is not an irrational Number    

(2) 5 is not an integer and 5 is an irrational Number  

(3) 5 is not an integer or 5 is not an irrational Number    

(4) 5 is not an integer and 5 is not an irrational Number 

 

 

  

Ans. (4) 

Sol. 5 is not an integer and 5 is not an irrational Number ~  qp  = ~ p  ~ q  
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16. If a circle touches y-axis at (0, 4) and passes through (2, 0) then which of the following can not be the 

 

 (1) 3x + 4y – 6 = 0 (2) 3x + 4y – 24 = 0  (3) 4x – 3y – 17 = 0 (4) 4x + 3y – 6 = 0 

Ans. (1) 

Sol. (0,4)

(2,0) 

 

equation of family of circle  

 (x – 0)2 + (y – 4)2 + x = 0    

  passes xqtjrk gS (2, 0) 

 4 + 16 + 2 = 0   = – 10 

x2 + y2 – 10x – 8y + 16 = 0 

 centre dsUnz (5, 4). R = 16–1625  = 5 

 

17. If f'(x) = tan–1 (secx + tanx), x 





 

2
,

2

–
 and f(0) = 0 then the value of f(1) is  

 

  (1) 
4

1
  (2) 

4

1–
  (3) 

2

1
   (4) 0 

Ans. (1) 

Sol. f'(x) = tan–1 (secx + tanx) = tan–1 





 

xcos

xsin1
= tan–1 

























 








 


x
2

sin

x
2

cos–1

= tan–1 

























 








 








 


2

x

4
cos

2

x

4
sin2

2

x

4
sin2 2

 

 = tan–1 














 


2

x

4
tan = 

2

x

4



 

 (f'(x))dx = 
2

x

4



dx 

 f(x) = 
4


x + 

4

x2

+ c 

 f(0) = c = 0  f(x) = 
4

x
x

4

2



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18. A sphere of 10cm radius has a uniform thickness of ice around it. Ice is melting at rate 50cm3/min when 

thickness is 5cm then rate of change of thickness 

 

 (1) 
36

1
  (2) 

18

1
  (3) 

9

1
   (4) 

12

1
 

Ans. (2) 

Sol. Let thickness ekuk eksVkbZ = x cm 

Total volume dqy vk;ru v = 
3

4
(10 + x)3  

dt

dv
 = 4 (10 + x)2 

dt

dx
 ………..(i) 

Given fn;k gS
dt

dv
 = 50cm3/min 

At x = 5cm 

50 = 4 (10 + 5)2 
dt

dx
 

dt

dx
 = 

18

1
cm/min 

 

19. Find number of real roots of equation e4x + e3x – 4e2x + ex + 1 = 0 is  

 

  (1) 1   (2) 2   (3) 3    (4) 4 

Ans. (1) 

Sol. Let ex = t   (0, ) 

 Given equation  

 t4 + t3 – 4t2 + t + 1 = 0 

 t2 + t – 4 + 
t

1
 + 

2t

1
 = 0 

 











2t

12t  + 






 
t

1
t  – 4 = 0 

 Let t + 
t

1
 =  

 (2 – 2) +  – 4 = 0 

 2 +  – 6 = 0 

 2 +  – 6 = 0 

  = – 3, 2   = 2  ex + e–x = 2 

 x = 0 only solution  
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20. If A = 

















31–1

431

211

, B = adj(A) and C = 3A then 
C

adjB
 is 

 ;fn A = 

















31–1

431

211

, B = adj(A) rFkk C = 3A rc  
C

adjB
 cjkcj gS&  

(1) 8   (2) 4   (3) 2   (4) 16 

Ans. (1) 

Sol. |A| = 

31–1

431

211

 = ((9+4) – 1(3–4) + 2(–1–3)) 

 = 13 + 1 – 8 = 6 

 | adjB | = | adjadjA | = 
 21–n

A = 
4

A = (36)2 

 |C| = |BA| = 33 × 6 

 
C

adjB
= 

63

3636
3 


= 8 

 

SECTION – 2 
 

 This section contains FIVE (05) questions. The answer to each question is NUMERICAL VALUE with two 
digit integer and decimal upto one digit. 

 If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal 
places. 

 Full Marks :  +4  If ONLY  the correct option is chosen.  
 Zero Marks :  0 In all other cases 

 

21.  (1+x)     3yx1
dx

dy 2  , If y(2) = 0 then y(3) =?  

 (1+x)     3yx1
dx

dy 2  , ;fn y(2) = 0 rks y(3) =?  

Ans. 3 

Sol.   











x1

3y
x1

dx

dy
 

      x1

3
x1y

x1

1

dx

dy





  
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 I.F. =  
 x1

e x1





 


 2x1

3
1

x1

y

dx

d













 

  1
x13x

x1

y 


+ c 

y = (1+x)   










 c

x1

3
x  

 at   x = 2,  y = 0  

0 = 3 (2+1+c) c = –3  

at x = 3 , y = 3 

 

22. f(x) = 

























0x;

x

x–)x3x(

0x;b

0x;
x

xsinx)2asin(

3

4

3

1

3

1

2

  

 Function is continuous at x = 0, find a + 2b. 

 f(x) = 

























0x;

x

x–)x3x(

0x;b

0x;
x

xsinx)2asin(

3

4

3

1

3

1

2

  

 

 

Ans. 0 

Sol. LHL = a + 3 

 f(0) = b 

 RHL = 
0h

l im


 
1

h

1–h31 3

1



















 

  a = –2 

  b = 1 

  a + 2b = 0 

 

23. Find the coefficient of x4 in (1 + x + x2)10 

Ans. 615 
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Sol. General term 
!!! 

 x+2

 for coefficient of  x4    + 2 = 4 

  = 0,  = 4 ,  = 6   
!0!4!6

!10
= 210 

  = 1,  =2,  = 7   
!1!2!7

!10
= 360 

 = 2,  = 0,  = 8   
!2!0!8

!10
= 45 

  Total dqy= 615 

 

24. If P


= (a + 1) î  + a ĵ  + k̂a  

 Q


= a î  + (a + 1) ĵ  + k̂a  

R


= a î  + a ĵ  + (a + 1) k̂  

and P


, Q


, R


 are coplanar vectors and 2)Q.P(3


 –  
2

QR


  = 0 then value of  is  

   P


= (a + 1) î  + a ĵ  + k̂a  

 Q


= a î  + (a + 1) ĵ  + k̂a  

R


= a î  + a ĵ  + (a + 1) k̂  

Ans. 1  

Sol. 

1aaa

a1aa

aa1a





 = 0    a + 1 + a + a = 0  a = – 

3

1
 

 P


 = 
3

2
î  – 

3

1
ĵ  –

3

1
k̂  

 Q


 = )k̂–ĵ2î(–
3

1
  

 R


 = )k̂2ĵ–î(–
3

1
  

 

 Q.P


 = 
9

1
(– 2 – 2 + 1) = 

3

1
–  

 R


 × Q


 = 
9

1

21–1–

1–21–

kji

 = 
9

1
(i(4 – 1) – j(–2 – 1) + k (1 + 2)) 

 = 
9

1
(3i + 3j + 3k) = 

3

kji 
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 QR


  = 
3

1
3   

2

QR


  = 
3

1
 

 3( Q.P


)2 –  
2

QR


 = 0 

 3. 
9

1
– .

3

1
 = 0   = 1 

 

25. If points A (2, 4, 0), B(3, 1, 8), C(3, 1, –3), D(7, –3, 4) are four points then projection of line segment AB 

on line CD. 

 

Sol. AB  = ( î ) – ( ĵ3 ) + 8 k̂  

 CD  = 4 î  – ĵ4  + 7 k̂  

 ( AB CD ) = 
491616

56124




= 

9

72
= 8 
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