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1. If the ratio of coefficient of middle term in the expansion of ( )201 x+  and sum of coefficients of middle

terms in the expansion of ( )191 x+  is λ , then λ  is:

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

Ans. 2 

Sol. 
20 20

10 10
19 19 20

9 10 10

1C C
C C C

= =
+

2. If ( )
( )
[ ]

2

2

tan 2

5 6
; 2
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; 2
x

x x

x x
x

x x
f x x

e x

λ
µ

µ
−

−

 − +
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− −
= =

 >

, is continuous at x=2. Then the sum of λ  and µ  is: 

1) 2e e+ 2) 2e e− 3) 2e e− 4) 2 1e e+ +

Ans. 2 

Sol. RHL=
( )
[ ]

( )
( )

tan 2 tan 2
2

2 2
lim lim

x x
x x x

x x
e e e

+ +

− −
− −

→ →
= =

LHL
2

22

5 6
lim

5 6x

x x
x x

λ
µ−→

− +
=

− −

For x<2, 2 25 6 5 6x x x x− + = − +  

∴ LHL=
( )

2

22

5 6
lim

5 6x

x x

x x
λ λ
µ µ−→

− + −
=

− −

Also, ( )2f µ=  

For f(x) to be continuous at x=2, 

RHL=LHL=f(2) 

e λ µ
µ
−

∴ = =  

eµ⇒ =  and 2eλ = −

2e eλ µ∴ + = −  



3. If [ ]sin sin 2 sin 3 sin 4 0, 0,2x x x x x π+ + + = ∈  then sum of values of x is 

 1) 7π    2) 9π    3) 11π    4) 12π  

Ans. 2 

Sol. ( ) ( )sin sin 4 sin 2 sin 3 0x x x x+ + + =  

 5 3 52sin cos 2sin cos 0
2 2 2 2
x x x x

⇒ + =  

 5 32sin cos cos 0
2 2 2
x x x ⇒ + = 
 

 

 54sin cos cos 0
2 2
x xx⇒ =  

 5sin 0
2
x

⇒ =   or cos 0x =   or cos 0
2
x
=  

 5 0, , 2 ,3 , 4 ,5
2
x π π π π π⇒ =  or 3,

2 2
x π π
=  or 

2 2
x π
=  

 2 4 6 8 100, , , , ,
5 5 5 5 5

x π π π π π
⇒ =  or 3,

2 2
x π π
=  or x π=  

 2 4 6 8 30, , , , , 2 , , ,
5 5 5 5 2 2

x π π π π π ππ π⇒ =  

 Hence sum of all solutions 9π=  

4. The number of real solutions of the equation 6 4 3 22 12 1 0x x x x xe e e e e+ + + + − =  

 1) 0   2) 1   3) 6   4) 8 

Ans. 2 

Sol. Since ( ) 6 4 3 22 12 1x x x x xf x e e e e e= + + + + −  

 ( ) 6 4 3 2' 6 4 6 24 0,x x x x xf x e e e e e x R⇒ = + + + + > ∀ ∈  

 Hence f(x) is an increasing function 

 Now ( )lim 1
x

f x
→−∞

= −  and ( )0 1 1 2 12 1 1f = + + + + −  

 ( )0 0f⇒ >  

 Hence f(x)=0 has a root in ( ),0−∞  



5. If 2 31 1 1....
2

n n n
a b a b a nb

a b γ+ + = + +
− − −

 where a is so large then b such that cube and higher 

powers of b
a

 may be neglected then value of γ  is: 

 1) 
2

33
b
a

   2) 
2

33
a b

a
−   3) 23

a b
a
−   4) 

2

22
b
a

 

Ans. 1 

Sol. 1 1 1 1....
2 3a b a b a b a nb

+ + + +
− − − −

 

 
1 1 1 11 2 31 1 1 .... 1b b b nb

a a a a a

− − − −        = − + − + − + + −        
         

 

 
2 2 21 2 21 ... 1 .... 1 ....b b b b nb nb

a a a a a a a

                      = + + + + + + + + + +                 
                       

 

 ( ) ( )
2

2 2 2
2

1 1 2 .... 1 2 ...b bn n n
a a a
 

= + + + + + + + 
 

 

 
2 3 2 2

2

1 2 3
2 2 6
n b n b n n n bn

a a a a
  + +

= + + +  
  

 

 
2 2 2

2 3
2 3 2 3 3

1
2 6 2 2 3
b b b b bn n n

a a a a a a
   

= + + + + +   
   

 

 By comparing this result to 2 3n n na b γ+ +  

 We get 
2

33
b
a

γ =  

6. In an A.P., if 3 23n nS S= , then ratio 4

2

n

n

S
S

 equals: 

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

Ans. 2 

Sol 
( )

( )
3

2

3 2 3 1
2 32 2 2 1
2

n

n

n a n dS
nS a n d

+ −  
= =

+ −  

 

 ( ) ( )2 3 1 2 2 2 1a n d a n d⇒ + − = + −    



 ( )2 1 0a n d⇒ + − = …(1) 

 Now 
( )

( )
4

2

4 2 4 1
2

2 2 2 1
2

n

n

n a n dS
nS a n d

+ −  
=

+ −  

 

 
( )
( )

2 2 4 1
2 2 1

a n d
a n d
+ −  =
+ −  

 

 Put, ( )2 1a n d= − − , we have, [ ]4

2

2 3
6n

n

ndS
S nd

= =  

7. A parabola whose vertex is at 2 unit distance from origin on positive x-axis and distance between focus 
and origin is 4 unit. The tangent drawn from the origin to the parabola meet the parabola at P and Q, 
then the area of OPQ∆  is 

Ans. 16squnits 

Sol. 

 

Equation of parabola 

( ) ( )( )20 4 2 2y x− = −  

Origin lie on directrix x=0 

So OPQ∆  is right angle triangle. 

 Equation of chord of contact PQ is 

 T=0 

 X=4 

 It is latus rectum of parabola 

 So area of OPQ= 1 4 8 16
2
× × =  square unit 



8. The term independent of x in expansion of 
10

2/3 1/3 1/ 2

1 1
1

x x
x x x x

+ − − − + − 
 is: 

 1) 4   2) 120   3) 210   4) 310 

Ans. 3 

Sol. ( )
10

1/3 11 xx
x

  +
+ −      

 

 ( )101/3 1/ 2x x−−  

 ( ) ( )1010 1/3 1/ 2
1

r r

r rT C x x
− −

+ = −  

 10 0 20 2 3 0
3 2

r r r r−
− = ⇒ − − =  

 4r⇒ =  

 10
5 4

10 9 8 7 210
4 3 2 1

T C × × ×
= = =

× × ×
 

9. The area of the region bounded by the inequalities 22 4 2 , 0x y x x< < − >  is: 

 1) 11
12

   2) 7
3

   3) 2
3

   4) 5
2

 

Ans. 2 

Sol. 

 
22 4 2x x= −  

2 2 0x x+ − =  

( )( )2 1 0x x+ − =  



2, 1x x= − =  

Required area ( )
1

2

0

1 2 72 4 1 2 3
2 3 3

x dx= + × − = − =∫  square units 

10. An ellipse with eccentricity 1
3

 passes through the point 3 ,1
2

 
  
 

. A circle is drawn whose centre is the 

focus of ellipse and its radius is 2
3

. If circle cuts the ellipse at two different points P and Q then the 

value of PQ2 is 

 1) 8
3

   2) 4
3

   3) 16
3

   4) 5
3

 

Ans 3 

Sol. Let equation of ellipse is ( )
2 2

2 2 1x y a b
a b

+ = >  

 It passes through ( )2

3 3 1,1 1... 1
2 2a b2

 
⇒ + =  

 
 

 Given ( ) ( )2 2 2 21 21 .... 2
33

e b a e a= ⇒ = − =  

 Solve (1) & (2) we get 2 23, 2a b= =  

 ∴ Ellipse is 
2 2

1
3 2
x y

+ = ….(3) 

 Focus ( ) ( )1,0 3. ,0 1,0
3

ae  ± ≡ ± ≡ ± 
 

 

 Hence circle is ( ) ( )
2

2 2 2 41 ... 4
33

x y  − + = = 
 

 

 Solve (3) & (4) 

 ( )23 42 3 1 6
3

x x + − − = 
 

 

 ( )2 22 4 3 1 2 6x x x x+ − + − =  

 2 6 5 0x x− + − =  

 x=1,5 



 When 
2

21 4 21 1
3 2 3 3

yx y y= ⇒ + = ⇒ = ⇒ = ±  

 Hence 22 2 161, , 1,
33 3

P Q PQ
    − ⇒ =    
    

 

 When 
2 25 225 1

2 3 3
yx = ⇒ = − = − ⇒not possible 

 2 16
3

PQ =  

11. The statement ( ) ( )^p q p q→ →�  is logically equivalent to: 

 1) p   2) q   3) p�    4) q�  

Ans. 3 

Sol. ( ) ( )p q p q= → ∧ →�  

 ( ) ( )p q p q= ∨ ∧ ∨� � �  

 ( )p q q= ∨ ∧� �  

 p f= ∨�  

 p=�  

12. In class 10th, 11th and 12th of a school there are 5,6 and 8 students respectively. The number of ways of 
selection of 10 students such that at least two students are selected from each of the classes and at most 5 
students together can be selected from class 10th & 11th are 100k ×  then the value of k is. 

Ans. 238 

Sol. Total student   (5)  (6)  (8) 

 Class   10th  11th  12th  

    2  2  6 
2 2 65 6 8C C C→ × ×  

    2  3  5 
2 3 55 6 8C C C→ × ×  

    3  2  5 
3 2 55 6 8C C C→ × ×  

 Total number of ways ( )2 3 3 2 2 2 6
5 8 6 6 5 6 8C C C C C C C= × + + × ×  

    23800=  



13. If 
0.25 2 3

1 1 1log ....
3 3 3

2 3

2 6 101 ....
3 3 3

 + + + 
  + + + + +∞ 

 
 is   then 2  is 

Ans. 3 

Sol. 
0.25

1 1log 23
32 3

2 6 101 ....
3 3 3

  
  
  
      

 + + + + = 
 

  

 

1
21

4

log

2 3

2 6 101 ....
3 3 3

 + + + + = 
 

  

 Let 2 2

2 6 101 ...
3 3 3

x+ + + + =  

 ( ) ( )2 3

2 6 101 ... 1
3 3 3

x − = + + +  

 ( ) 2 3

1 2 61 .....
3 3 3

x − = + + (2) 

 From (1)-(2), we get 

 ( ) 2 3

2 2 4 41 ...
3 3 3 3

x − = + + +  

 ( ) 2

2 2 4 11 13 3 3 1
3

x

 
 

− = +  
 − 
 

 

 ( ) 2

2 2 4 31
3 3 3 2

x − = + . 

 ( )2 2 21
3 3 3

x − = +  

 1 2& 3x x− = =  

 So, 
1
21

4

log

3 =   

 
1
23 =   

 2 3=  



14. A hyperbola with equation ( ) ( )2 21 2
1

16 9
x y− +

− =  is given. A triangle is formed with two vertices as the 

focus of the hyperbola and third vertex lies on hyperbola. The locus of centroid of the triangle is: 

 1) ( ) ( )2 216 1 9 2 16x y− − + =    2) ( ) ( )2 29 1 16 2 16x y− − + =  

 3) ( ) ( )2 29 1 16 2 16x y− + + =    4) ( ) ( )2 216 1 9 2 16x y− + + =  

Ans. 2 

Sol. Given ( ) ( )2 21 2
1

16 9
x y− +

− =  

 Let 1x X− =  

 2y Y+ =  

 
2 2

1
16 9
X Y

− =  

 4, 3a b= =   

 ( )2 2 2 29 51 1
16 4

b a e e e= − ⇒ = − ⇒ =  

 Focus ( ),0 , 0ae X ae Y± ⇒ = ± =  

 1 5, 2 0x y− = ± + =  

 6, 4, 2x y= − = −  

 Hence focus ( ) ( )4, 2 , ' 6, 2S S− − −  

 Let any point on hyperbola ( )1 4sec , 2 3tan 1 4sec , 2 3tanx y Pθ θ θ θ− = + = ⇒ + − +  

 Hence centroid 4 6 1 4sec 2 2 2 3tan,
3 3

θ θ− + + + − − − + ≡  
 

 

 3 4sec 3 3sec
3 4

hh θ θ+ −
= ⇒ =  



 

 6 3 tan tan 2
3

k kθ θ− +
= ⇒ = +  

 2 2sec tan 1θ θ− =  

 ( )
2

23 3 2 1
4

h k−  − + = 
 

 

 Locus is ( ) ( )2 29 1 2
1

16 1
x y− +

− =  

 ( ) ( )2 29 1 16 2 16x y⇒ − − + =  

15. Evaluate 

5
24

3

24

:
1 tan 2

dx
x

π

π +∫  

 1) 
24
π    2) 

4
π    3) 

12
π    4) 

6
π  

Ans. 3 

Sol. ( ) ( )
b b

a a

f x dx f a b x dx= + −∫ ∫  

 ( )
5
24

3

24

... 1
1 tan 2

dxI
x

π

π

=
+∫  

 By property 

 

5
24

3

24
1 cot 2

dxI
x

π

π

=
+∫  



 ( )
5
24 3

3

24

tan 2 .... 2
1 tan 2

xdxI
x

π

π

=
+∫  

 By adding (1) & (2) 

 
( )

5
324

3

24

1 tan 2
2

1 tan 2

x dx
I

x

π

π

+
=

+∫  

 

5
24

24

2
6

I dx

π

π

π
= =∫  

 
12

I π
∴ =  

16. If a set of matrix { }: , , , 1, 2, 3
a b

M a b c d
c d

  
= ∈ ± ± ±  

  
 and A M∈  then the number of such matrices 

A whose determinant value is 15. 

Ans. 16 

Sol. ( ) 15A ad bc= − =  

 Where { }, 3, , , 1, 2a b c d ±∈ ± ±  

 Case-1  ad=9 & bc=-6 

 ( )3,3ad ≡  or ( )3, 3− −  ( ) ( ) ( ) ( )2, 3 , 2,3 , 3,2 , 3, 2bc ≡ − − − −  

 Total 2 4 8= × =  matrix 

 Case-II  ad=6 and bc=-9 

 Similarly, Total 4 2 8= × =  matrix 

 Total such matrix 8 8 16= + =  matrix 

17. If 1 , 2 2y xdy xe x
dx

−= + − < <  and ( )0 0y =  then minimum value of y is 

 1) ( ) ( )1 3 3 1n− − −    2) ( ) ( )1 3 3 1n+ − −  

 3) ( ) ( )1 3 3 1n− − +    4) ( ) ( )1 3 3 1n+ − +  

Ans. 1 



Sol. ( )1 .... 1y xdy xe
dx

−= +  

 y y xdye e xe
dx

− − −= +  

 Put y y dy dte t e
dx dx

− −= ⇒ = −  

 xdt t xe
dx

−− = +  

 ( ).. 2xdt t xe
dx

−+ = −  

 1.
. .

dx xI F e e∫= =  

 Solution of equation (2) is 

 ( ).x x xte xe e dx c−= − +∫  

 
2

2
x xte c= − +  

 ( )
2

.... 3
2

x y xe c− = − +  

 ( )
220 0 1

2
x y xy c e −  −

= ⇒ = ⇒ =  
 

 

 
22

2
xx y n

 −
− =  

 
  

 
22

2
xy x n

 −
= −  

 
  

 Now, 2

21
2

dy x
dx x

 = +  − 
 

 
2

2

2 2 0
2
x x

x
 − +

⇒ = − 
 

 
2

2

2 2 0
2

x x
x

 − −
⇒ − = − 

 

 1 3x = ±  



  

 miny⇒  at 1 3x = − ( ) ( )min 1 3 3 1y n⇒ = − − −  

18. A balloon with radius 16 cm is at a certain height above the ground such that the angle of elevation of its 
centre is 750 from a point on the ground. If the balloon subtends an angle of 600 at that point, then the 
height of its topmost point from the ground is: 

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

Ans. 3 

Sol. In triangle EOD 

 

0

16 16 3
tan 30

ED = =  

 16 3DF =  

 Now in 'DFC∆  

 0' 16 3.sin 45C F =  

 116 3. 8 6
2

= =  

 8 6CB =  

 In le∆  OBF 

 016sin 45OB =  

 16 8 2
2

= =  

 Hence of top most point ( )8 6 8 2 16 8 6 2 2= + + = + +  



19. If S={ { :S n n N= ∈  and 
0

1 100, , , ,
0

ni a b a b
n a b c d R

i c d c d
     

≤ ≤ = ∀ ∈     
     

} then the number of 2 

digit number in S is 

 1) 25   2) 22   3) 24   4) 20 

Ans. 2 

Sol. Let 
0

0

ni
A

i
 

=  
 

 and 
a b

B
c d
 

=  
 

 

 AB IB=  

 ( ) 0A I B− =  

 A I=  

 
0

1
0

ni
i
 

= 
 

 

 4 1 0
0 1

A  
=  
 

 

 n=multiple of 4(4,8,….100) 

 Number of two digit numbers in S=22 (12,16,….96) 

20. If ( )3 2 2z i− + <  then the min value of 2 6 5z i− +  is 

 1) ( )5 5 2−   2) ( )5 5 4−   3) ( )5 5 2+   4) 5 5 2
2

 
+  

 
 

Ans. 2 

Sol. ( ) ( )2 3 2x y i− + − <  

 Point A(2,3) and radius=2 

 



 ( ) ( )2 6 2 5x y i− + +  

 3x =  

 5
2

y = −  

 Point C 53,
2

 − 
 

 

 ( )
2

2 53 2 3
2

AC  = − + − − 
 

 

 1211
4

= +  

 125
4

=  

 Min distance ( )5 52 2 2 5 5 4
2

BC
 

= − = −  
 

 

21. Let ( ) ( )ˆ ˆˆ ˆ ˆ ˆ3 2 , 2p i j k q i j k= + + = + +
 

 and r


 is perpendicular to both p q+
 

 and p q−
 

 such that 3r =


. 

If ( )ˆˆ ˆr ai bj ck= + +


, then the value of a b c+ +  is: 

 1) 0   2) 1   3) 3   4) 6 

Ans. 3 

Sol. ( ) ( )
ˆˆ ˆ

ˆˆ ˆ5 3 2 2 2 2
1 1 0

i j k
p q p q i j k+ × − = = − + +
   

 

 
( ) ( )( )
( ) ( )

3
p q p q

r
p q p q

+ × −
= ±

+ × −

   


     

 ( )ˆˆ ˆi j k= ± − + +  

 So 1, 1, 1a b c= = =  

 3a b c+ + =  


