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1. If 
3 2( ) 4 2 1f x x x x    and     

     then 

(a) 
1 3 5 5

4 4 4 2
g g g
            
     

 

(b) ( )g x is discontinuous at x=1 

(c) ( )g x is continuous but not differentiable at x=1 

(d) ( )g x  has no local maxima or minima in 0 2x   

 

2. Let the unit vectors a


 and b


 be perpendicular and the unit vector c


 be inclined at 

an angle   to both  a


 and b


. If ( )c a b a b     
    

 then 

(a)   (b) 2 21 2    (c) 2 cos 2    (d) 2 1 cos 2

2

 
  
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3. If 

2sin
2

A

, 

2sin
2

B

, 

2sin
2

C

 are in HP, then 
(a) a, b, c are in AP   (b) a, b, c are in HP 

(c) a(b+c), b(c+a), c(a+b) are in AP (d) a(b+c), b(c+a), c(a+b) are in HP 

 

       4.  The number of monotonically increasing functions from the set {1,2,3,4,5,6} to itself 

with the property ( )f x x for all x, is equal to 11
5

2
C

k
, then the value of k is  

(a) 5   (b) 6   (c) 7   (d) 8 

 

       5.  Given that the mean, median, range and the only mode of 200 integers are also 200. If 
A is the largest integer among those 200 integers, the maximum value of A is 

(a) 397   (b) 398   (c) 399   (d) 400 

 

       6.  Inside a semi-circle of radius 1 unit, two circles of radii r1 and r2 are drawn, each 
touching the circumference and the diameter of the semi-circle also touches each 
other externally. Then the value of max(r1 + r2) is 

(a) 2 1   (b) 3 1   (c)  2 2 1   (d)  2 3 1  

 

       7.  The equations to the line of greatest slope through the point (7,2,-1) in the plane x-
2y+3z=0 ( assuming that the axes are so placed that the plane 2x+3y-4z=0 is 
horizontal) is 

(a) 
7 2 1

22 5 4

x y z  
 


   (b) 

7 2 4

2 3 4

x y z  
 


 

(c) 
7 2 4

1 10 7

x y z  
 


   (d) 

7 2 1

1 10 7

x y z  
 


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8. Consider the function :f R R , defined as follows: 

 2( 1) min ,

( ) 1
min ,

x x x

f x
x x

x

 


   
  

 

   

0

0

if x

if x




 

If ( )f x is not differentiable at exactly k points, then k is __________?  

 

9. The maximum number of common normal of the parabolas 2 4y ax and 2 4x by         

is __________?  

 

10. Let 
2 1

[ (n)]
1 0

n

ijA a
 

  
 

. If 12

22

(n)
lim

(n)n

a

a
 a b  , ( ,a b  )N then the value of 

a b is__________? 

 

11. If 
10

1 1 2

0

(sin | sin | cos (cosx))dx kx


   , then the value of 
2

3
k  is__________?  

 

12. Let 1 2 9, , ,r r r  be the distinct complex roots of the polynomial 9( ) 9P x x  . Let 

1 9

( )i j
i j

k r r
  

  , that is, product of all numbers of the form i jr r , where i and j are 

integers for which 1 9i j   . The value of 
2

79

k
is __________?  

 

13. If 2 2 22 3
tan tan tan

7 7 7
k

  
   , the sum of digits of k is __________?  
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Passage I 
 
There are 8 seats in the front row of a theatre in which 4 persons are to be seated. 
 
14. The probability of seating them so that no two persons sit side by side, is 

(a) 
1

14
   (b) 

3

14
   (c) 

1

7
   (d) 

3

7
 

 
15. The probability of seating them so that each person has exactly one neighbour, is 

(a) 
1

14
   (b) 

3

14
   (c) 

1

7
   (d) 

3

7
 

 
 
Passage II 
A conic pass through the point (2,4) and is such that the segment of any of its tangents 
at any point contained between the coordinate axes is bisected at the point of 
tangency. 
 
16. The eccentricity of the conic is 
 

(a) 2   (b) 2   (c) 3    (d) 
3

2
 

 
17. The foci of the conic are 
 

(b) ( 2 2,0)   (b) ( 2 2, 2 2)   (c) ( 4, 4)    (d) ( 4 2, 4 2)   

 
 
 
 


