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1. The test Booklet consists of 35 questions. The maximum marks are 140. 
2. There are three parts in the question paper of Mathematics, Physics & Chemistry having 35 questions. 
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3. No Negative Marking. 
4. Mark only one correct answer out of four alternatives.  
5. Use Blue/Black Ball Point Pen only for writing particulars/marking. 
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7. Dark the circle in the space provided only. 
8. Use of white fluid or any other material which damage the answer sheet, is not permissible on the Answer 

Sheet. 
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MATHEMATICS 

 

1. The domain of   3
10 2

x 5f x log x 5
x 10x 24


  

 
 

 (A) (4, 5)  (B)  6,   (C)    4,5 6,   (D)    4,5 6,   

 

2. If    f x cos log x then the value of      
2

2 2 2 2
2

1 xf x f y f f x y
2 y
  

   
  

is 

 (A) 2   (B) 1   (C) 1
2

   (D) None 

 

3.  Give      f : R 0,1 ;f x 2x 2x   then it is. 

  (A) 1one one in 0,
2

   
   (B)  one onein 0,2  

  (C) Invertible in  0,3    (D) Invertible in  0, 2  

 

4. The least integral value of k for which 

     2 1 1k 2 x 8x k 4 sin sin12 cos cos12 for allx R        , is 

 (A) -7 (B) -5 (C) -3 (D) 5 
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5.  If    2 2 2

3 3 3

1 1 1
n n n

n n n

n n n

x y z
x y z x y y z z x

x y z
x y z

  

  

 
      

 

then 

 (A) n = 1 (B) n = –1  (C) n = 2 (D) n = –2 

 

6. Let X and Y be two arbitrary, 3×3, non zero, skew-symmetric matrices and Z be an arbitrary 

 3×3, non zero, symmetric matrix. Then which of the following matrices is (are) skew 

 symmetric? 

 (A) 3 4 4 3Y Z Z Y  (B) 44 44X Y   

 (C) 4 3 3 4X Z Z X  (D) 50 40X Y  

 

7. The left hand derivative of f (x) [x]sin( x)   at x = k, where k is an integer and [.] denotes 

greatest integer function, is   

 (A) (–1)k (k – 1)     (B) (–1)k – 1 (k – 1)    

 (C) (–1)k k    (D) (–1)k – 1 k  

 

8. The no. of points at which the function f(x) =  2 2x x (1 x x )    is not differentiable in the 

interval (–3, 4) is   

 (A) 0 (B) 1 (C) 2 (D) 3 
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9. The two curves 2 3x y , xy a  cut orthogonally at a point. The 2a is equal to 

 (A) 1
3

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

 

 

10. The triangle formed by the tangent to the curve 2f (x ) x + bx – b at the point (1, 1) and the 

coordinate axes lies in the first quadrant. If its area is 2, then the value of b is 

 (A) – 1 (B) 3 (C) – 3 (D) 1 

 

11.   The function    
 

log x
f x

log e x





 is 

 (A) increasing on  0,   

 (B) decreasing  0,  

 (C) increasing on  0, / e  and decreasing on  / e,   

 (D) decreasing on  0, / e  and increasing on  / e,   

12. If      x x , x 2
f x

, x 2
   

 
 

 (where, [.] denotes greatest integer function), f is continuous 

then  equal to 

 (A) –1 (B) 0 (C) 1 (D) 2 

 

13. The point of non-differentiability of the function  f x x 1 1 1     are: 

 (A)  0,1, 2, 3, 4   (B)  1, 0,1, 2, 3   (C)  1, 0,1   (D) None of these     
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PHYSICS 
   
14.  A charged particle of mass 1m  and charge 1q  is revolving in a circle of radius r. Another 

charged particle of charge 2q  and mass 2m  is situated at the centre of the circle. If the 
velocity and time period of the revolving particle be v and T respectively then 

 (A) 1 2

0 14
q q rv

m
   (B) 1 2

1 0

1
4
q qv

m r
   

 (C) 
3 2 3

0 1

1 2

16 m rT
q q

 
  (D) 

3 3
0 1

1 2

16 m rT
q q

 
   

 
15. Two equal ve charges q are fixed at the points (0, a) and (0, a) on the y-axis. A positive 

charge Q is released from rest at the point (2a, 0) on the x-axis. The charge will  
 (A) execute SHM about the origin  
 (B) move to the origin and remain at rest  
 (C) move to infinity  
 (D) execute oscillatory but not SHM  
 
16. Which of the following graphs shows the variation of electric field E due to a hollow spherical 

conductor of radius R as a function of distance from the centre of the sphere 

 (A)  (B)   (C)   (D)  
 
17. Three identical resistors are connected across a voltage source V so that one of them is in 

parallel with two other which are connected in series as shown. The first one, compared to the 
power dissipated by each of the other two, is approximately; 

 
 (A) the same (B) half as much (C) twice as much (D) four times as much 
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18. Maximum power developed across variable resistance R in the circuit shown in figure, is 

 
 
 (A) 50 watt (B) 75 watt (C) 25 watt (D) 100 watt 
19. Eight drops of mercury of equal radii possessing equal charges combine to form a big drop. 

Then the capacitance of bigger drop compared to each individual small drop is    
 (A) 8 times  (B) 4 times  (C) 2 times  (D) 32 times 
 
20. A proton, a deuteron and an α-particle having the same kinetic energy are moving in 

trajectories in a constant magnetic field. If rp, rd and rα denote respectively the radii of the 
trajectories of these particles, then 

 (A) p dr r r     (B) d pr r r     (C) d pr r r     (D) p dr r r   
 
21. A semi-circular wire PQR of radius R is connected to a wire bent in the form of a sine curve 

RSTUP to form a closed loop as shown in the figure. If the loop carries a current I and is 
placed in a uniform magnetic field B, then the total force acting on the sine curve is: 

    
 

(A) 2BIR (downward).   (B) 2BIR (upward). 
(c) BIR (upward).    (D) Zero. 

 
22. If 1  and 2  be the angles of dip observed in two vertical planes at right angles to each other 

and   be the true angle of dip, then 
 (A) 2 2 2

1 2cos cos cos       (B) 2 2 2
1 2sec sec sec     

 (C) 2 2 2
1 2tan tan tan         (D) 2 2 2

1 2cot cot cot     
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23. A coil having n turns and resistance R is connected with a galvanometer of resistance 4R . 

This combination is moved in time t second from a magnetic flux 1 weber to 2 weber. The 
induced current in the circuit is: 

 (A) 2 1

5


Rnt
   (B)  2 1

5



n

Rt
 

 (C)  2 1


Rnt
 

 (D)  2 1


n
Rt
 

 

 
24. The instantaneous emf in AC circuit is given by E = 50 sin(314 t) V, where t is in seconds. In 

how much time the emf will becomes 25 V starting from zero? 

 (A) 1
50

s  (B) 1
200

s  (C) 1
314

s  (D) 1
600

s  
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CHEMISTRY 

 

25.  OHHC

OHC

52

52  


    ?     Major product is: 

 (A)    (B)  

 (C)    (D)  
 
26. Identify correct reactivity order for ArSN reaction 

 (i) 

F

O2N

NO2  (ii) 

Cl

CH3

CH3  (iii) 

Br

O2N NO2 
 (A) (i) > (ii) > (iii) (B) (ii) > (iii) > (i) (C) (i) > (iii) > (ii) (D) (iii) > (i) > (ii) 
 
 

27.  
 Sum of x and y is 

(A) 2 (B) 3 (C) 4 (D) 5 
 
28. 4CCl Zn dust Na

6 5 NaOH, Heat Soda lim eC H OH X Y Z    
 In the above sequence Z is 
 (A) totuene (B) cresol (C) benzene (D) benzol 
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29. The following carbohydrate is: 

OH

H
OH

OH

HO

HO

H
H

H H O

 
 (A) a ketohexose (B) an aldohexose  (C) an  -furanose (D) an  -pyranose 

30. The structure of glycine (amino acid) is given below H NCH  – CO3 2

O


 is select the incorrect 
statement of the following 

 (A) the above structure is known as zwitter ion 

 (B) The acidic functional group in amino acids is –NH3


 

 (C) The basic functional group in amino acids is –CO2  
 (D) Glycine is optically active amino acid 
31. The ratio of volume of metal atoms occupied in one fcc unit cell and that of in one hcp unit 

cell is, respectively   
 (A) 1:1   (B) 2:3   (C) 1:2   (D) 3:4 
32. Number of solutions which have 0; 0; 0; 0

mixer mixer mixermixer
H V S G         

 I) Bromo ethane + Chloro ethane 
 II) Benzene + Toluene  
 III) Ethanol + acetone 
 IV) 2CS  acetone 
 V) Phenol + aniline 
 VI) Chloroform + acetone 
 VII) Pyridine + 3CH COOH  
 VIII) 6 5 6 5C H Cl C H Br  
 IX) 3 4CHCl CCl  
 X) 2 4H O HClO  
 (A) 4   (B) 3   (C) 2   (D) 8 
 

33. A molecule  2 166.4A B Mw  occupies triclinic lattice with 
0 0

5 , 8 ,a A b A  and 
0

4c A . If 

the density of 2AB is 35.2 g cm , the number of molecules present in one unit cell is 
  (A) 2   (B) 3   (C) 4   (D) 5 
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34. Pressure over ideal binary liquid mixture containing 10 moles each of liquid A and B is 
gradually decreased isothermally. If  200AP mm Hg and 100BP  mm Hg, find the 
pressure at which half of the liquid is converted into vapour. 

 (A)150 mm Hg     (B)166.5 mm Hg  
(C)133 mm Hg     (D)141.4 mm Hg 

 
35. Oxygen is more electronegative than sulphur, Yet H2S is acidic while H2O is neutral. This   is 

because 
 (A) Water is highly associated compound  
 (B) H- S bond is weaker than H- O bond 
        (C) H2S is a gas while H2O is liquid     
        (D) molecular weight of H2S is more than that of H2O 

 



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