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PART-A PHYSICS 

1. A Point particle is held on the axis of 

ring of mass 𝑚 and radius 𝑟 at a distance 𝑟 

from its centre 𝐶. When released, it reaches 

𝐶 under the gravitational attraction of the 

ring. its speed at 𝐶 

  (1) √
𝐺𝑚

𝑟
 (2) √

2𝐺𝑚

𝑟
    

  (3) √
2𝐺𝑀

𝑟
(1 −

1

√2
)  (4) √

2𝐺𝑀

2
(√2 − 1) 

2. In young’s double split experiment, 

slit widths are in the ratio 1:25. Then 
𝐼𝑚𝑎𝑥

𝐼𝑚𝑖𝑛
 

is equal to 

  (1) 1:5   (2) 1:25   

  (3) 9:4  (4) 3:2 

3. An electric dipole of moment  (𝜇) of 

400𝜇𝐶𝑚  is place in transverse electric 

field (�⃗⃗�) of 50 Vm. At an angle of 30° to 𝜖. 

Then torque  

(1) 10-2 Nm  acts normal to both �⃗⃗� and 𝜇 

(2) √3 × 10−2Nm acts to both �⃗⃗� and 𝜇 

10-2Nm acts along the dir 

(3) 10-2Nm acts along the direction of �⃗⃗� 

(4) √3 × 10−2Nm acts along the direction 

of �⃗⃗� 

 

 

 

4. A vessel containing water is given in a 

constant acceleration towards the left 

along a straight line (horizontal) . 

Then which of the following diagram 

represents the surface of liquids? 

(1)   (2) 

   

(3)   (4)  

 

5. Two masses M and M/2 are joined 

together by means of light inextensible 

string passed over a frictionless pulley 

When bigger mass is released small one 

will ascend with an acceleration of 

(1) g/3   (2) 3g/2 

(3) g    (4) g/2 

 

  

(Space for Rough work) 
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6. Refer figure; Current rises when key 

is pressed with R= 𝑅 and L=𝐿, The rise of 

current is shown in curve 1 while curve 2 

shows when R=𝑅2 and L=𝐿2 then 

(1) 𝑅1 < 𝑅2  (2) 𝑅1 > 𝑅2   

(3) 𝐿1 < 𝐿2  (4) 𝐿1 > 𝐿2 

 

 

 

 

 

 

7. Two discs A and B are mounted 

coaxially on vertical axle. The discs have 

moments of inertia 𝐼 and 2𝐼 respectively 

about common axis. Disc A is imparted an 

initial angular velocity of 2𝜔. Using entire 

potential energy of a spring compressed by 

a distance𝑥1. Disc B is imparted an angular 

velocity 𝜔 by a spring having same spring 

constant and compressed by 𝑥2. Both 

rotate in clockwise directions. Then the 

ratio of 𝑥1/𝑥2 

(1) 2    (2) 1/2   

(3) √3   (4) 1/√2 

 

   

 

 

 

8. Disturbance 𝑦(𝑥, 𝑡) at wave 

propogating in positive direction (𝑥) is 

given by 𝑦 =
1

1+𝑥2
  at 𝑡 = 0 and 𝑦 =

1

1+(𝑥−1)2
 

at 𝑡 = 2𝑠 𝑥, 𝑦 parameters are in meters. 

The shape of the wave disturbance does 

not change during the propogation. The 

velocity of wave ib m/s is 

(1) 1    (2) 0.5  

(3) 20.   (4) 4.0 

  

9. Two soap bubbles each with radius 𝑟1 

and 𝑟2 coalesce in vacuum under 

isothermal conditions to form a bigger 

bubble of radius 𝑅 then 𝑅 is equal to 

(1) √𝑟1
2 + 𝑟2

2  (2) √𝑟1
2 − 𝑟2

2  

(3) 𝑟1 + 𝑟2   (4)  
√𝑟1

2+𝑟2
2

2
 

10. The door of a working refrigerator is 

left open in a well isolated room. The 

temperature of air in the room will be  

(1) increase  (2) decrease  

(3) remains the same  

(4) increases in winter and decreases in 

the summer 

11. Currents of 10A and 2A are passed 

through two parallel thin wires A and B 

respectively in opposite directions. Wire A 

is infinitely long and length of wire B is 2m. 

then the force acting on conductor B which 

is situated at 10 cm distance from A will be 

(1) 8𝜋 × 10−7𝑁  (2) 4𝜋 × 10−7𝑁 

 (3) 8 × 10−5𝑁  (4) 5 × 10−5𝑁 

 

 

 

 

t

I0

time

(2)
(1)

(Space for Rough work) 
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12. The stretched wire us vibrating in the 

second overtone, then the number of nodes 

and antinodes between the ends of the 

string are respectively 

(1) 2 and 2  (2) 1 and 2   

(3) 4 and 3  (4) 3 and 4 

13.  

 

In the above figure the magnetic 

induction at centre is 

(1) 
𝜇0𝐼

4
(𝑟1 + 𝑟2)  (2) 

𝜇0𝐼

4
(𝑟1 − 𝑟2) 

(3) 
𝜇0𝐼

4
(

𝑟1+𝑟2

𝑟1𝑟2
)  (4) 

𝜇0𝐼

4
(

𝑟1−𝑟2

𝑟1𝑟2
) 

14. A charge 𝑄/2 is distributed over two 

concentric hollow sphere of radii 𝑎 and 

𝑏 (𝑎 > 𝑏), so that the surface of charge 

densities are equal. The potential at the 

common centre is 
1

4𝜋𝜀0
 times 

(1)𝑄 (
𝑎+𝑏

𝑎2+𝑏2
) (2) 2𝑄 (

𝑎+𝑏

𝑎2+𝑏2
) 

(3) 
𝑄

2
  (

𝑎+𝑏

𝑎2+𝑏2
) (4) 

𝑄

4
  (

𝑎+𝑏

𝑎2+𝑏2
) 

 

 

 

 

15. The frequency of x-rays,  γ-rays and UV 

rays are a,b, and c respectively. Then 

(1) 𝑎 < 𝑏; 𝑏 > 𝑐  (2) 𝑎 > 𝑏; 𝑏 > 𝑐 

(3) 𝑎 = 𝑏 = 𝑐  (4) 𝑎 < 𝑏 < 𝑐 

 

16. The Current  𝐼1 and voltage for given 

metallic wire at two different 

temperatures 𝑇1 and 𝑇_2 are shown in 

figure 

 

(1) 𝑇1 > 𝑇2  (2) 𝑇1 < 𝑇2   

(3) 𝑇1 = 𝑇2  (4) None 

17. The polarizing angle for medium is found 

to be 60° the critical angle of the medium 

is 

(1) sin−1 (
1

2
) (2) sin−1 (

√3

2
) 

(3) sin−1 (
1

√3
) (4) sin−1 (

1

4
) 

  

V

I

T2

T1

(Space for Rough work) 
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18. A Particle moves in a straight line under 

the retardation 𝐾𝑣2. If the initial 

velocity is 𝑢, the distance covered in 𝑡 

seconds  

(1) 𝐾𝑣𝑡   (2) 
1

𝐾
log 𝑘𝑢𝑡  

(3) 
1

𝑘
log(1 + 𝑘𝑢𝑡)  (4) 𝑘 log 𝑘𝑢𝑡 

19. Consider the statements A, R and the 

Graph G about following figure (𝑔 =

10𝑚/𝑠2) 

 

A: Work done by lower block on upper 

block for a displacement of 3m is 1J 

 
 

R: Max value of frictional force at rest is 

equal to the applied force 

 

(1) Statement A is wrong 

(2) All the statement and graph are correct 

(3) According to statement R, Graph 
shown & A is correct 

(4) None of the above

 
20. A beam of light consists of Red, Green 

and Blue incident on right angled 

triangular prism on the face AB 

reflective incidence for the above R,G,B, 

are 1.39, 1.44, 1.47  

 

A person looking on surface AC of prism 

will see 

(1) No light   (2) Red and Green 

(3) Red color only (4) Green and Blue 

21. In below figure  

 

It range of Jet from A and B are same then 

ratio ℎ1/ℎ2 is 

(1) 1:1  (2) 1:2   

(3) 2:1   (4) depends on it 
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22. Half life of a radio active substance is 20 

minute. The time taken between 

50%decay and 87.5% decay of substance 

will be 

(1) 20minute  (2) 30 minute 

(3) 40 minute  (4) 25 minute 

23. A rod of length 0.5𝑚 initially at rest 
moves through a uniform magnetic field 
of 5 tesla with an acceleration of 4𝑚/𝑠2. 
Find the induced emf in the rod at an 
instant when t=5s. (Consider rod passed 
along longitudinal axis of rod and 
perpendicular to magnetic field) 

(1) 50𝑉  (2) 75V  
(3) 100V  (4) 25V 
 

24. A radio Transmitter transmits at 

83.0KHz. At certain distance from the 

transmitter magnetic field has amplitude 

4.82 × 10−11𝐽 the 𝜖 and 𝜆 are 

(1) 0.0014N/C , 36 m  

(2) 0.014N/c, 360m   

(3) 0.14N/C, 36m  

(4) 0.14N/C, 360m 

 

25.  When a spinning ball is thrown, It 
deviated from its normal path, this 
effect is known as 
(1) Bernoulli’s principle   
(2) Zeebuck effect 
(3) Magnus effect   

 (4) Principle of continuity 

26. If equilateral prism deviates a ray 

through 45° for the two angles of 

incidence differing by 120°. The angle 

of incidence is 

(1) 60°  (2) 40°  

(3) 120°  (4) None 

27. As shown in figure a point charge −𝑞 

is moving towards a metal ball of 

radius 𝑅 connected to earth. When  it 

is at a distance 𝑥 its speed is 𝑣. At this 

isnatance the reading in the ammeter 

will be 

 

(1) 
𝑞𝑅

𝑥2
𝑉  (2) 

𝑞𝑅

2𝑥2
𝑉 

  

(3) 3
𝑞𝑅

2𝑥2
𝑉  (4) 4

𝑞𝑅

3𝑥2
𝑉 

 

R

A

x
O V

-q

(Space for Rough work) 
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28. A thin Disc of radius 𝑏 = 2𝑎 has a 

concentric hole of radius 𝑎 in it. It 

carries uniform surface charge 𝜎 on it. 

If the electric field on its axis at a high 

ℎ (ℎ ≪ 𝑎)from its centre is given ass 

𝐶ℎ then value of 𝐶 

 

(1)  
𝜎

𝑎𝜀0
  (2) 

𝜎

4𝑎𝜀0
 

  

(3) 
𝜎

2𝑎𝜀0
  (4) 

𝜎

8𝑎𝜀0
 

 

29. An air column in a pipe which is 

closed at one end will be in resonance 

with vibrating tuning fork of 

frequency 264Hz. The length of 

column in cm is (𝑣𝑠𝑜𝑢𝑛𝑑 = 330𝑚/𝑠) 

(1) 62.50   (2) 93.75  

(3) 125.000  (4) 187.50 

 

 

 

 

 
PART-B Chemistry 

 
31. For a particular crystal lattice, the ratio 

of radius of cation to the radius of anion 
(radius ratio) is found to be 1. Identify 
the type of void present in crystal lattice. 

 (1) Cubical  (2)  Triangular 
 (3) Tetrahedral (4)  Octahedral 

 

32. The given molecules are disobeying 
______________? 

         
(1) Auf-bau’s principle    
(2) Hund’s rule 
(3) Octet rule    

(4) None of the above 

33. The correct IUPAC name of the following 
organic compound is 

 
(1) 1,4 − 𝑑𝑖𝑏𝑟𝑜𝑚𝑜 − 5 − 𝑐ℎ𝑙𝑜𝑟𝑜𝑏𝑒𝑛𝑧𝑒𝑛𝑒 
(2) 1,4 − 𝑑𝑖𝑏𝑟𝑜𝑚𝑜 − 2 − 𝑐ℎ𝑙𝑜𝑟𝑜𝑏𝑒𝑛𝑧𝑒𝑛𝑒 
(3) 1 − 𝑐ℎ𝑙𝑜𝑟𝑜 − 2,5 − 𝑑𝑖𝑏𝑟𝑜𝑚𝑜𝑏𝑒𝑛𝑧𝑒𝑛𝑒 
(4) 1,4 − 𝑑𝑖𝑏𝑟𝑜𝑚𝑜 − 3 − 𝑐ℎ𝑙𝑜𝑟𝑜𝑏𝑒𝑛𝑧𝑒𝑛𝑒 

   

 

P
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34.  Given 4 negative ions, 

[𝐹𝑒(𝐶𝑁)6]4−, 𝑃𝑂4
3−, 𝑆𝑂4

2−, 𝐶𝑙−. The 
correct order of flocculating power is 

(1) 𝐶𝑙− > 𝑆𝑂4
2− > 𝑃𝑂4

3− > [𝐹𝑒(𝐶𝑁)6]4− 
(2) [𝐹𝑒(𝐶𝑁)6]4− > 𝑃𝑂4

3− > 𝑆𝑂4
2− > 𝐶𝑙− 

(3) 𝐶𝑙− > [𝐹𝑒(𝐶𝑁)6]4− < 𝑆𝑂4
2− < 𝑃𝑂4

3− 
(4) All have the same flocculating power 

 

35. For a reaction, concentration of the 
reacting species after a time interval of 
23.03 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 become 10% of its initial 
concentration. The time taken to 
complete half of the reaction is 6.93 
seconds. The order of the reaction is 

 (1) 3 (2) 2   
(3)  1 (4)  0 
 

36. Which of the following is correct 
i) Any aldehyde gives secondary alcohol on 

reduction 
ii) Reaction of vegetable oil with 𝐻2𝑆𝑂4 gives 

glycerin 
iii) 𝐶2𝐻5𝑂𝐻, iodine with 𝑁𝑎𝑂𝐻 gives 

iodoform 
iv) Sucrose on reaction with 𝑁𝑎𝐶𝑙 gives 

invert sugar 
(1) iv  (2) ii and iv  
(3) I  (4) iii 
 
37. For two samples of hydrogen atom in 

which electron of one atom undergoes 
transition from n=1 state to n=2 state. 
And for other atom transition takes 
places from n=2 to n=5. Which of these 
requires more energy 

(1) n=1 to n=2 
(2) n=2 to n=5 
(3) Both requires same energy 
(4) Cannot be determined 

 

38. The product A in the following reaction is   

 

 

 

(1) 𝐶𝐻3 − 𝐶𝐻
|

𝐶𝐻3

− 𝐶𝐻
|

𝐵𝑟

− 𝐶𝐻3   

(2) 𝐶𝐻3 − 𝐶𝐻
|

𝐵𝑟

|
𝐶𝐻3

− 𝐶𝐻2 − 𝐶𝐻3 

(3) 𝐶𝐻3 − 𝐶𝐻
|

𝐶𝐻3

− 𝐶𝐻2 − 𝐶𝐻3   

(4) 𝐶𝐻3 − 𝐶
|

𝐶𝐻3

|
𝐶𝐻3

− 𝐶𝐻3 

 
39. 𝑀𝑛𝑂4

− undergoes which of the following 
reactions in acidic medium 

(1) 𝑀𝑛𝑂4
− + 8𝐻+ + 5𝑒− → 𝑀𝑛2+ + 4𝐻20 

 (2) 𝑀𝑛𝑂4
− + 8𝐻+ + 3𝑒− → 𝑀𝑛4+ + 4𝐻2𝑂 

 (3) 𝑀𝑛𝑂4
− + 𝑒− → 𝑀𝑛𝑂4

2− 
(4) None of the above 
 

40. A pure substance at atmospheric 
pressure is in normal melting point 
temperature. Then the system is at 
____________? 
(1) Chemical equilibrium   
(2)  Ionic equilibrium  
(3) Liquid state 

(4)  Dynamic equilibrium  

41. 𝐾𝑀𝑛𝑂4 appears coloured due to 
(1) 𝑑 − 𝑑 transition 
(2)  𝐿 − 𝑀 charge transfer transition 
 (3) 𝜎 − 𝜎∗ transition 
(4) 𝐿 charge transfer transition

(Space for Rough work) 

CH3 CH CH CH3

CH3 OH
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42. According to IUPAC nomenclature the 

compound 
[𝐶𝑜(𝐻2𝑁𝐶𝐻2𝐶𝐻2𝑁𝐻2)3]2(𝑆𝑂4)3 is named 
as 

(1) Tris (ethane -1,2-diammine) Cobalt (III) 
Sulphate 

(2) Tris (ethane-1,2-diammine) Cobalt(III) 
Sulphate 

(3) Trisulphate-bi-tri-ethane-1,2-diamine 
Cobalt 

(4) Cobalt (III)-tris(ethane-1,2-diammine) 
Sulphate  

 
43. X and Y are two halogens. Y is smaller 

than X. When they react with each 
possible combination of the resulting 
compound is 
(1) 𝑋𝑌5 
(2) 𝑋3𝑌 
(3) 𝑋3𝑌2 
(4) 𝑋7𝑌 

 

44. Iodine oxidized 𝑆2𝑂3
2− ion to  

(1) (𝑆𝑂3)2−  (2) (𝑆𝑂4)2−  

(3) (𝑆4𝑂6)2−  (4) 𝑆2− 

45. Given that 
 𝐸 𝑍𝑛

𝑍𝑛2+

0 =0.76𝑉 and 𝐸 𝐶𝑢

𝐶𝑢2+

0 = −0.34𝑉. 

Calculate 𝐸𝑐𝑒𝑙𝑙  at 298𝐾 given that 
concentration of 𝑍𝑛2+ is 1𝑀 & that of 
𝐶𝑢2+ of is 0.1𝑀 

 (1) −1.129𝑉  (2)  1.0704𝑉 
(3) 1.3955𝑉  (4)  0.3904𝑉

 

46. The decreasing order of basic strength of 
following compounds in aqueous state is 

𝑁𝐻3, 𝐶𝐻3𝑁𝐻2, (𝐶𝐻3)2𝑁𝐻, (𝐶𝐻3)3𝑁 

(1) (𝐶𝐻3)2𝑁𝐻 > (𝐶𝐻3)3𝑁 > 𝑁𝐻3 >
𝐶𝐻3𝑁𝐻2 

(2) 𝑁𝐻3 > 𝐶𝐻3𝑁𝐻2 > (𝐶𝐻3)2𝑁𝐻 >
(𝐶𝐻3)3𝑁 

(3) (𝐶𝐻3)2𝑁𝐻 > (𝐶𝐻3𝑁𝐻2 > (𝐶𝐻3)3𝑁 >
𝑁𝐻3 

(4) (𝐶𝐻3)3𝑁 > (𝐶𝐻3)2𝑁𝐻 > 𝐶𝐻3𝑁𝐻2 >
𝑁𝐻3 
 

47. In an oven using 10𝑘𝑔 (Assuming the 

coal is 80% carbon in weight) 

Insufficient oxygen is supplied such that 

60% of carbon is converted to 𝐶𝑂2 and 

40% is converted to 𝐶𝑂. The heat 

generated when coal is burned on this 

fashion would be Given 

𝐶(𝑠) + 𝑂2(𝑔)  → 𝐶𝑂(𝑔)       Δ𝐻 = −394 𝐾𝐽 

𝐶(𝑠) +
1

2
𝑂2(𝑔) → 𝐶𝑂(𝑔)        Δ𝐻 =  −111 𝐾𝐽  

 (1) 183200 𝐾𝐽 (2) 191800 𝐾𝐽 

(3) 185200 𝐾𝐽 (4) 187200 𝐾𝐽 

48. The concentration of 𝑂𝐻− ions in a 
solution of 𝑁𝑎𝑂𝐻 is 3.8 × 10−3𝑀 at room 
temperature. Find the 𝐻+ion 
concentration at the same temperature?  
(1) 10−11.58𝑀  (2) 10−2.42𝑀 
(3)  102.42𝑀  (4)  2.42𝑀

(Space for Rough work) 



MARCH 2017   

Page 10 of 16 
 

 
49. In duma’s method for estimation of 

nitrogen, 0.3𝑔 of an organic compound 

gave 50𝑚𝑙 of nitrogen collected at 300𝐾 

and 715𝑚𝑚 pressure. The percentage 

composition of nitrogen in the 

compound is 

(1) 17.46%  (2) 18.46% 
(3) 17.50%  (4) 17.48% 

 
50. Correct order of dehydration for 

following 

 

(1) 𝐼 > 𝐼𝐼 > 𝐼𝐼𝐼 (2) 𝐼𝐼 > 𝐼 > 𝐼𝐼𝐼 

(3) 𝐼 < 𝐼𝐼 < 𝐼𝐼𝐼 (4) 𝐼𝐼𝐼 > 𝐼 > 𝐼𝐼 

51. Silicones have repeating unit as 
(1) – (−𝑅2𝑆𝑖𝑂—)-  (2) 𝑆𝑖𝑂4

4− 
 (3) – (−𝑅3𝑆𝑖𝑂2— ) −  (4) –(-RSiO-)- 

52. 15 litre of 𝐻2 and 15 litre of 𝑁2 reacts to 
form water at STP. What will be resultant 
volume after reaction 
(1) 15L (2) 10L  
(3) 30L (4) 20L

 
53. 𝐾𝑂2 is paramagnetic due to presence of 

unpaired 𝑒−′𝑠 in  
(1) 𝜋∗2𝑃 molecular orbital 
(2) 𝜋∗3𝑃 molecular orbital 
(3) 𝜋3𝑃 molecular orbital 
(4) 𝜋∗𝑃 molecular orbital 
 

54. Biodegradable polymer in the following 
is 

(1) Buna-N (2) PHBV 
(3) Nylon 2-nylon 6 (4) Both B and C 
 

55. The green coloured substance which is 
used as a coolant in automobile engines 
(1) Glycerol  (2)  Nitrobenzene  
(3)  Ethylene glycerol  (4)  Cresol 

56. One mole of an organic compound ‘A’ 
having the formula 𝐶3𝐻8𝑂 reacts 
completely with two moles of HI to form 
X and Y. when ‘Y’ is boiled with aqueous 
alkali it forms Z. Z gives iodoform test. 
The compound ‘A’ is 
(1) Propan-1-ol     
(2) (2) Propan-2-ol 
(3) Ethoxy ethane   

(4) Hethoxy ethane 

57. The first ionization enthalpies of second 
elements increase in the order 
(1) 𝐿𝑖 < 𝐵𝑒 < 𝐵 < 𝐶 < 𝑂 < 𝑁 < 𝐹 < 𝑁𝑒 
(2) 𝐿𝑖 < 𝐵𝑒 < 𝐵 < 𝐶 < 𝑁 < 𝑂 < 𝐹 < 𝑁𝑒 
(3) 𝐿𝑖 < 𝐵 < 𝐵𝑒 < 𝐶 < 𝑂 < 𝑁 < 𝐹 < 𝑁𝑒 
(4) 𝐿𝑖 < 𝐵 < 𝐵𝑒 < 𝐶 < 𝑁 < 𝑂 < 𝐹 < 𝑁𝑒

OH OHOH

(I) (II) (III)
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58. Which of the following is used in 

unbreakable crockery  

(1) Phenol formaldehyde   

(2) Melamine formaldehyde 

(3) Dacron     

(4) Neoprene 

 

59. Given the ∆𝐺0 vs temperature graph for 
Mg and Al. After a temperature of 13500𝐶 

 
(1) Mg can displace Al from its solution 
(2) Al can displace Mg from its solution 
(3) No reaction takes place 
(4) Both exist in equilibrium in the solution 

 
60. Which of the following ortho or para 

hydrogen is more stable at a absolute 
zero temperature 

 (1) Ortho   (2) Para  
 (3) Both  (4) None

PART-C Mathematics 

61. If 𝑥 ∈ 𝑅 and 𝑝 =
𝑥2

𝑥4−2𝑥2+4
, then 𝑝 lies in 

the interval 

 (1) [0,  
1

2
]  (2) (

3

4
  ,  

4

5
) 

 (3) [0,  
1

3
 ]  (4) [0,  

1

4
] 

62.  Use the Tylor series expansion and find 

the value of  
𝑑2𝑦

𝑑𝑥2
 

 (1) 
𝑑2𝑦

𝑑𝑥2
= lim

ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)+2𝑓(𝑥−ℎ)

ℎ2
  

 (2) lim
ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)+𝑓(𝑥−ℎ)

ℎ2
 

 (3) lim
ℎ→0

𝑓(𝑥+ℎ)−2𝑓(𝑥)+𝑓(𝑥−ℎ)

ℎ2
 

(4) lim
ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥−ℎ)

ℎ2
 

63.  If 
cos4 𝑥

𝜃1
+ sin4 𝑥

𝜃2
=

1

𝜃1+𝜃2
, then 

𝜃2

𝜃1
 equals 

 (1) cos2 𝑥 (2) sin2 𝑥  

(3) tan2 𝑥  (4) 𝑁𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒 

64.  Suppose 𝑓(𝑥) = ln 𝑥 −
2

𝑥
 has a solution 

at 𝑥 = 𝑎 and 𝑔(𝑥) = ln 𝑥𝑥 − 2 has a 

solution at 𝑥 =? 

 (1) 𝑎  (2) 𝑎/2  

 (3) 0  (4) 𝑎𝑛 

T 

G
ib

b
s
 f
re

e
 e

n
e

rg
y 

 (
k
J
 m

o
l-1

)

-1050

-1100

1350o

4/3 Al+O2+ 2/3 Al2O3

2Mg+O2 
2MgO
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65.  If 𝑥 = 3𝑛, where 𝑛 is a positive integer 

value, then what is the probability that 

will have 3 at unit place 

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

 (3) 1/5  (4)1/2 

66.  Find the minimum value of function in the 

interval [−2,1] for 𝑓(𝑥) = 𝑥3 − 3𝑥2 + 1 

 (1)  -19  (2) -3  

 (3) 1  (4) -1 

67. If 𝐴𝐵 = 𝐴  and 𝐵𝐴 = 𝐵 , where 𝐴  and  𝐵 

are square matrix, then 

 (1) 𝐵2 = 𝐵 and 𝐴2 = 𝐴  

 (2) 𝐵2 ≠ 𝐵 and 𝐴2 = 𝐴 

 (3) 𝐴2 ≠ 𝐴 and 𝐵2 = 𝐵  

 (4) 𝐴2 ≠ 𝐴 and 𝐵2 ≠ 𝐵 

68.  The sum of the series 
1

1!
 𝑥 +

2

2!
 𝑥2 +

3

3!
 𝑥3 + ⋯ … … … . . +∞ 

(1) 𝑒𝑥   (2) 𝑥𝑒𝑥   

(3) 𝑥𝑒𝑥 − 1  (4) 𝑁𝑜𝑛𝑒 

69. If the inverse of implication 𝑝 → 𝑞  is 

defined as ~𝑝 → ~𝑞 , then the inverse of 

the preposition (𝑝 ∩ ~𝑞) → 𝑟 is 

 (1) ~𝑟 → ~𝑝 ∪ 𝑞  (2) ~𝑝 ∪ 𝑞 → 𝑟 

 (3) 𝑟 → 𝑝 ∩ ~𝑞  (4) 𝑁𝑜𝑛𝑒 

70. The equation of the ellipse centered at 

(1,2) one focus (6,2) and passinge through 

the point (4,6) is 

 (1) 
(𝑥−1)2

45
+

(𝑦−2)2

20
= 1  

 (2) 
(𝑥+1)2

45
+

(𝑦+2)2

20
= 1 

 (3) 
(𝑥−1)2

20
+

(𝑦−2)2

45
= 1   

 (4) 
(𝑥+1)2

20
+

(𝑦+2)2

45
= 1 

71.  In the figure 𝐴𝐵𝐶 is a right angles trangle 

(∠𝐶 = 90°)  in which 𝐴𝐵 = 5𝑐𝑚 . 𝐷  is a 

point on 𝐴𝐵  such that 𝐴𝐷 = 3𝑐𝑚  and 

∠𝐴𝐶𝐷 = 60°. Then the length of 𝐴𝐶 is 

 

 (1) √(
3

7
)

5
𝑐𝑚  (2) √

7

3
𝑐𝑚  

 (3) 
3

√7
 𝑐𝑚  (4) 𝑁𝑜𝑛𝑒 

72.  Let 𝑓(𝑥) = ∫ 𝑡2𝑑𝑡 + 𝐶
𝑥

0
, find the 

value of 𝑓(1), given that 𝑓(0) = −1 

 (1) 1/3  (2) -1/3  

(3) 2/3  (4) -2/3 
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73. The equation of tangent to the circle 𝑥2 +

𝑦2 = 25 passing through (−2,11) is 

(1) 4𝑥 + 3𝑦 = 25  (2) 3𝑥 + 4𝑦 = 38 

(3) 24𝑥 + 7𝑦 + 125 = 0   

(4) 7𝑥 + 24𝑦 = 230 

74. The value of (√𝑖)
𝑖
 

 (1) 𝑒−
𝜋

2  (2) 1  

 (3) 0 (4) 𝑁𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒 

75. 𝑓: 𝑅 → 𝑅 given by 𝑓(𝑥) = 𝑥 + √𝑥2 is 

 (1) injective (2) surjective   

 (3) bijective (4) 𝑁𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒  

76. If 𝑓(𝑥) and 𝑔(𝑥) are two solutions of the 

differential equation 𝑎 
𝑑2𝑦

𝑑𝑥2
+ 𝑥2  

𝑑𝑦

𝑑𝑥
+ 𝑦 =

𝑒𝑥 , then 𝑓(𝑥) − 𝑔(𝑥) is the solution of 

(1) 𝑎2  
𝑑2𝑦

𝑑𝑥2
+

𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑒𝑥     

(2) 𝑎2  
𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑒𝑥 

(3) 𝑎 
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑒𝑥  (4) 𝑁𝑜𝑛𝑒 

77.  ∑
𝑛

𝑟=1
tan−1 (

1

2𝑟2
) = 

 (1) tan−1 (
1

𝑛+1
)  (2) tan−1 (

𝑛−1

𝑛+1
) 

 (3) tan−1 (
𝑛

𝑛+1
) (4) tan−1 (

𝑛

2𝑛+1
) 

78. If 𝑛𝑝𝑟 = 1320 then the value of 𝑛  and 𝑟 

are  

 (1) 𝑛 = 6, 𝑟 = 3  (2) 𝑛 = 10, 𝑟 = 4 

 (3) 𝑛 = 13, 𝑟 = 2  (4) 𝑛 = 12, 𝑟 =3 

79.  The value of ∏
𝑝=1

10

(sin (
2𝑝𝜋

11
) −

𝑖 cos (
2𝑝𝜋

11
)) 

 (1) 0 (2) -1 (3) 1 (4) 2 

80.  If 𝐴 = {1,2,3,4}  then the number of 

subset of 𝐴 conataining element 3 is 

 (1) 29 (2) 28 (3) 8 (4) 16 

81.  At 𝑦 = 0,
𝑑𝑦

𝑑𝑥
= 0  the curve satisfies the 

equation 
𝑑2𝑦

𝑑𝑥2
= 2𝑦, then 

𝑑𝑦

𝑑𝑥
|

𝑦=1
  

 (1) 0 (2) −√2 (3) 1 (4) -1 

82. If 𝐶0, 𝐶1, 𝐶2, … … … … , 𝐶𝑛  denote the 

binomial coefficients in the expansion of 
(1 + 𝑥)𝑛, then 

𝑥𝐶0 − (𝑥 − 1)𝐶1 + (𝑥 − 2)𝐶2 − (𝑥 − 3)𝐶3

+ ⋯ … … … … (−1)𝑛(𝑥 − 𝑛)𝐶𝑛 

 (1) 0 (2) 𝑥 (3) 2𝑛𝑥 (4) 𝑁𝑜𝑛𝑒 

83. The distance from the point (1,6,3) to the 

line 𝑟 = (𝑗
^

+ 2 𝑘
^

) + 𝜆 (𝑖
^

+ 2 𝑗
^

+ 3 𝑘
^

) is 

(1) √13  (2) 13   

(3) 2√13  (4) 𝑁𝑜𝑛𝑒 
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84.  If |

𝑝 (𝑞 − 𝑦) (𝑟 − 𝑧)

(𝑝 − 𝑥) 𝑞 (𝑟 − 𝑧)

(𝑝 − 𝑥) (𝑞 − 𝑦) 𝑟

| = 0, then 

𝑝

𝑥
+

𝑞

𝑦
+

𝑟

𝑧
− 1 is  

 (1) 0  (2) 1   

 (3) 2  (4) 9𝑝𝑞𝑟 

85.  Let  𝑅 be a relation on the set of integers 

given by 𝑎𝑅𝑏 ⇒ 𝑎 = 2𝑘 ⋆ 𝑏  for the same 

integer 𝑘, then 𝑅 is 

(1) An equivalence relation 

(2) Reflexive but not symmetric 

(3) Reflective and transitive but not 

symmetric 

(4) Reflexive and symmetric but not 

transitive 

86.  The output of the circuit is 

 

 (1) (𝑥1 + 𝑥3): [(𝑥1𝑥2). 𝑥3
′ ]  

 (2) (𝑥2 + 𝑥3
′ ). [(𝑥1𝑥2). 𝑥3

′ ] 

 (3) (𝑥2 + 𝑥3) + [(𝑥1 − 𝑥2). 𝑥3
′ ]  

 (4) 𝑁𝑜𝑛𝑒 

 

87. If 𝑥2 − 𝑎𝑥 + 𝑎 − 2𝑎2 > 0 for all 𝑥 ∈ 𝑅, then  

 (1) 𝑎 ∈ (−
2

3
,

2

3
)  (2) 𝑎 ∈ [−

2

3
,

2

3
] 

 (3) 𝑎 ∈ (−
2

3
, 1)  (4) 𝑎 ∈ (0,

2

3
) 

88.  If 𝐴 = [(𝑥, 𝑦): 𝑥2 + 𝑦2 = 25]  and 𝐵 =

[(𝑥, 𝑦): 𝑥2 + 9𝑦2 = 144] , then 𝐴 ∩ 𝐵 

contains 

 (1) One point  (2) two points 

 (3) Three points  (4) 𝑁𝑜𝑛𝑒 

89.  If the foot of a triangle perpendicular from 

the origin to straight line is at the point (3,-

4), then the equation of the line is  

 (1) 3𝑥 − 4𝑦 = 25  

 (2) 3𝑥 − 4𝑦 + 25 = 0 

 (3) 4𝑥 + 3𝑦 − 25 = 0 

 (4) 4𝑥 − 3𝑦 + 25 = 0 

90.  The mean of 5 random numbers is 30. 

If 𝑥 is added, average became 40, then 

𝑥 is 

 (1) 30  (2) 60  

 (3) 90  (4) 120 
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