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[ CHEMISTRY ] 

1. 3NaClO  is used, even in spacecrafts, to produce 

2O . The daily consumption of pure 2O  by a person 

is 492 L at 1 atm, 300 K. If the amount of 3NaClO

(in g) which is required to produce 2O  for the daily 

consumption of a person at 1 atm, 300 K is X. Then 

the value of 
100
X  is (assume Fe(s) is taken in excess)  

)s(Fe)s(NaClO3   )s(FeO)s(NaCl)g(O2 

R = 0.082 L atm 1mol 1K

(a) 15.20  (b) 20.00 

(c) 25.30  (d) 21.30 

2. If the volume (mL) of water added to 100 mL 80% 
by weight HCl solution (d = 1.5 g/mL) to make it a 
solution of 40% by weight of density = 1.2 g/mL is X. 

The value of 
5
X

 is: 

(a) 20   (b) 30 

(c) 10   (d) 35 

3. 3SO  can be prepared by the following sequence 

of reactions  

228 SO8O8S  , 50% yield (Reaction I)  

322 SO2OSO2  , 100% yield (Reaction II)  

A sample containing 50% by mass of each 8S  and 

2O  is taken in the initial reaction mixture. If the 

sum of weights of reactants initially taken to obtain 
320 g of 3SO  is x g (for reaction I) then, value of 

16
x  is (yield of reactions are mentioned): 

(a) 22   (b) 32 

(c) 23   (d) 34 

4. x gram sample of 3KCIO  gives y ml of 2O  at STP 

by 23 O3KCl2KCIO2  . Percentage purity of 

3KCIO  sample will be (Take, molar mass of 3KCIO

= M g/mol): 

(a) 
x336
yM

(b) 
x336
yM 

(c) 
x336

My

(d) 
y336

Mx

5. The nucleus of an atom is located at x = y = z = 0. 
If the probability of finding an s-orbital electron in a 

tiny volume around x = P, y = z = 0 is 4107  . The 
probability of finding of electron in the same sized 
volume around z = P, x = y = 0: 

(a) 41014    (b) 14107 

(c) 4107    (d) Data insufficient 

6. For any given series of spectral lines of atomic 
hydrogen, let minmax vvv   be the difference in 

maximum and minimum frequencies in 1cm . The 
ratio BalmerLyman v/v  is:  

(a) 9 : 4   (b) 27 : 5  

(c) 4 : 1   (d) 5 : 4 
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7. Consider the reactions:  

Reaction I  

322 SOO
2
1SO 

Reaction II  

42
)Excess(

23 SOHOHSO 

Reaction III 

OHOSHSOH2 272242 

25.6 g of 2SO  and x g of 2O  react in reaction I and 

35.6 g of 722 OSH  is prepared in reaction III. The 

minimum value of x is: 

(a) 3.40   (b) 5.40 

(c) 4.50   (d) 6.40 

8. The following sphere represents relative size of 

cations (not in order, not in scale) Li , 2Ca  and 
3Al . 

The correct order of magnitude of lattice energy of 
their fluorides is: 

(a) X > Y = Z  (b) X < Y < Z 

(c) X > Z > Y  (d) X < Z < Y 

9. In the compound M–O–H, the M–O bond will 
ionize in aq. medium readily if: 

(a)  (E.N.) of M and O <  (E.N.) of O and H 

(b)  (E.N.) of M and O =  (E.N.) of O and H 

(c)  (E.N.) of M and O >  (E.N.) of O and H 

(d) Cannot be predicated 

10. Consider the following Born-Haber’s cycle for 
formation of )s(MX3 . 

Then calculate value 
50
q1 , here 1q  is electron 

affinity of X(g) in kJ/mol. 

(a) 4.50   (b) 3.60 

(c) 5.60   (d) 6.30 

11. 1IE  (kJ/mole) of 2nd period elements are 

mentioned below with some blank/vacant data 
spaces: 
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Select correct number of statement(s) regarding 
above data table. (Consider all processes are gas 
phased). 

(a) |EA| of N  is more than 1402 kJ/mol 

(b) Value of “R” is more than 1402 kJ/mol 

(c) Value of “P” is more than |EA| of C

(d) Value of “R” is less than 1402 kJ/mol 

12. Which pair is not correct order of lattice energy? 

(a) KCl > MgO  (b) AIN > MgO 

(c) CaO > BaO  (d) 3MgCO  > 3CaCO

13. Lattice energy of )I(BeCO3 , )II(MgCO3  and 

)III(CaCO3  is in order: 

(a) I < II < III  (b) I > II > III 

(c) I < III < II  (d) II < I < III   

14. Which will have the maximum value of electron 

affinity xO , yO  and zO  (x, y and z are 0, –1 and –2 
respectively)? 

(a) xO

(b) yO

(c) zO

(d) All have equal 

15. Assign true (T) or false (F) for the following 
statements and select correct option for your 

answer. 

I. I.P. of )g(O  is less than I.P. of 
)g(O

II. I.P. of )g(Ne  is greater than I.P. of 
)g(Ne

III. E.A. of )g(Ne  is greater than E.A. of )g(O

IV. I.P. of )g(N  is greater than I.P. 
)g(N

(a) F, F, T, T  (b) T, T, T, T 

(c) T, T, T, F  (d) F, T, F, T 

16. Polarization involves the distortion of the shape 
of an anion by an adjacently placed cation. In this 
context, which of the following statements is 

correct? 

(a) Maximum polarization is brought about by a 
cation of high charge 

(b) Minimum polarization is brought about by a 
cation of low radius 

(c) A large cation is likely to bring about a high 
degree of polarization 

(d) The polarizing power of a cation is less than that 
of an anion 

17. Which of the following has been arranged in 

order of increasing covalent character? 

(a) KCl < 2CaCl  < 3AlCl  < 4SnCl

(b) 4SnCl  < 3AlCl  < 2CaCl  < KCl 

(c) 3AlCl  < 2CaCl  < KCl < 4SnCl

(d) 2CaCl  < 4SnCl  < KCl < 3AlCl
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18. Which one of the following statements is 
incorrect in relation to ionization enthalpy? 

(a) Ionization enthalpy increases for each successive 
electron 

(b) The greatest increase in ionization enthalpy in 
experienced on removal of electron from core noble 
gas configuration 

(c) End of valence electrons is marked by a big jump 
in ionization enthalpy 

(d) Removal of electron from orbitals bearing lower 
n value is easier than from orbital having higher n 

value 

19. Which of the following metal requires radiation 
of the lowest wavelength to cause emission of 
electrons? 

(a) Na   (b) K 

(c) Mg   (d) Ca 

20. Consider the following ionization reactions: 

If Y , 2Y  and 3Z  ion have zero electron. 

Select the incorrect order of corresponding IE. 

(a) 1Y  > 1X  > 1Z  (b) 2Y  > 3Z  > 1Z

(c) 3Z  > 2Y  > 1X  (d) 3Z  > 2Z  > 2Y

[ MATHEMATICS ]

21. If  ,   be the roots of the equation 

0
a2
1axx 2

2  , a being a real parameter then 

find the least value of ][ 44   (where [ . ] 

represents greatest integer function). 

(a) 4   (b) 5 

(c) 3   (d) 6 

22. In ABC , the minimum value of 





2
Acot

2
Bcot.

2
Acot

2

22

 is: 

(a) 1   (b) 2 

(c) 3   (d) Non existent 
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23. Number of roots of the equation 

01
4
3xsin

2
13xcos2 


  which lie in the 

interval ],[   is: 

(a) 2   (b) 4 

(c) 6   (d) 8 

24. Out of 800 boys in a school, 224 played cricket, 
240 played hockey and 336 played basketball. Of 
the total, 64 played both basketball and hockey; 80 
played cricket and basketball and 40 played cricket 
and hockey; 24 played all the three games. The 
number of boys who did not play any game is: 

(a) 128   (b) 216 

(c) 240   (d) 160 

25. If Ia  & 1aa 24   is prime. The number of 
possible values of a is: 

(a) 0   (b) 1 

(c) 2   (d) 3 

26. Suppose that, 0ylog)2x(log 1010   and 

yx2yx  . Then the value of (x + y), is: 

(a) 2   (b) 22

(c) 222    (d) 224 

27.  





 



1023

1n
2 n

11log  is equal to: 

(a) 8   (b) 9 

(c) 10   (d) 12 

28. Let )x(Pn  be a polynomial such that 

)x(P)nx()x(P 1nn  , }0{Nn   and )x(P0  = 

1...xxxx 87888990  . )0(P10  is: 

(a) A prime number 

(b) A composite number 

(c) A negative integer 

(d) An even positive integer 

29. Sum of all the solutions of the equation 

0xcosxcosxcos1 32   in 



 


4
15,

4
7  is 

equal to: 

(a) 2    (b) 3

(c) 4    (d) 

30. For all pairs of angles (A, B), measured in 

degrees such that sin A + sin B = 2  and cos A + cos 

B = 2 , both hold simultaneously. The smallest 

possible value of |A – B| in degrees is:  

(a) 15   (b) 30 

(c) 45   (d) 60 

31. If P = 
8

eccos 
 + 

8
2eccos 

 + 
8
3eccos 

 + 

8
13eccos   + 

8
14eccos   + 

8
15eccos   and Q = 

18
7sin

18
5sin

18
sin8  , then value of P + Q is: 

(a) 0   (b) 1 

(c) 2   (d) 3 
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32. Let  


9

1r
)r2cos)1r2(sin()(f  and a

18
sin 



, then 





 
18

f  is equal to: 

(a) 
a
a1

(b) 
a1
a


(c) 
a1
a21




(d) 
a
a1

33. If a < c < b then the roots of the equation 
22x)ba(   + 2(a + b – 2c)x + 1 = 0 are: 

(a) Imaginary 

(b) Real 

(c) One real & imaginary 

(d) Equal & imaginary 

34. If exactly one root of the quadratic equation f(x) 

= 0cbxax2   is at infinity then: 

(a) a tends to zero 

(b) b tends to zero 

(c) b must not be zero 

(d) Both (a) and (c) 

35. If graph of f(x) = cbxx2   is drawn in adjacent 
diagram, where b, Ic , then number of such 
quadratic equation f(x) = 0 is: 

(a) 1   (b) 2 

(c) 3   (d) 4 

36. The value of 'a' for which the equations 

03axx 27   and 03axx 38   have a 
common root, can be 

(a) 1   (b) –2 

(c) –3   (d) –4 

37. Consider the following two statements. 

1S  : All cyclic quadrilaterals ABCD satisfy tan
2
A tan

2
B

tan
2
C

tan
2
D

 = 1 

2S  : All trapeziums ABCD satisfy tan
2
A tan

2
B tan

2
C

tan
2
D

 = 1 

Then: 

(a) Both 1S  and 2S  are true 

(b) 1S  is not true and 2S  is true 

(c) 1S  is true but 2S  is not true 

(d) Neither 1S  nor 2S  is true 
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38. If cosx = tany, cosy = tanz, cosz = tanx, then sinx 
= siny = sinz = 2sin   where   is: 

(a) 15°   (b) 18° 

(c) 
o

2
122   (d) 75° 

39. The maximum value of the expression 

xcos1a2a2xsin 2222  , where a and x are 

real numbers, is 

(a) 3    (b) 2

(c) 1   (d) 5

40. Consider an equation (x – a) (x – b) (x – c) + (x – 

1) )1xx( 2   = 0 whose roots are  ,  ,  . The 

roots of equation )x(2  )x(  )x(   + 3x1  = 0 

are: 

(a) a, b, c  (b) 
c
1,

b
1,

a
1

(c) –a, –b, –c  (d) 
c
1,

b
1,

a
1



[ PHYSICS ] 

41. A light and inextensible string of length l  = 20 m 
tied between two nails, supports a frictionless 

pulley of weight 210Wp  N from which a block of 

weight 210Wb  N is also suspended as shown in 

the figure. The nails are fixed in a level a distance x 

= 210  m apart. Radius of the pulley is r = 10 cm. 
How much normal reaction per unit of its length 
does the string apply on the pulley? 

(a) 100 N/m  (b) 2100  N/m 

(c) 200 N/m  (d) 3150  N/m 

42. An Atwood’s machine having infinite number of 
masses connected with ideal strings as shown in the 

figure. All the masses are identical and equal to m. 
All the pulleys are ideal. Then acceleration of mass-
1 is: 

(a) g/5   (b) g/2 

(c) g/4   (d) g/3 

43. DRDO is reportedly developing a “super gun” 
with a barrel some 70 meters long, which is to be 
able to launch huge artillery shells several hundred 
miles. During World War I, Germany used a “Big 
Bertha” cannon to hurl shells into Paris 30 miles 
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away. This gun also had a long barrel. What is the 
reason for using a long barrel in these super guns? 

(a) To allow better cooling of the gun due to 
increased surface area 

(b) To provide a more favourable ratio of kinetic 
energy to potential energy 

(c) To allow the force of the expanding gases to act 
for a longer distance 

(d) To increase the force exerted on the bullet due 
to the expanding gases 

44. A semiconductor cylindrical tube is placed on 
the horizontal ground. Two identical balls that 
loosely fit inside the tube are simultaneously 
released from the top inside the tube. Each ball 
moves down the tube on either side. 

Which of the following statements best describe or 
describes the total normal reaction by the ground 
on the tube? 

(a) It decreases continually 

(b) It increases continually 

(c) It first decreases, acquires a minimum value then 
increases 

(d) The tube does not leave the ground 

45. A block A is kept at rest on a frictionless 
horizontal floor some distance away from a wall. 
Another block B of mass m is moving towards the 
block A as shown in the figure. The block B may 
undergo elastic collisions with the block A and the 
wall. If the two blocks collides only once, what 
should be range of values of mass M of block A? 

(a) m   M   3m (b) 0.5 m   M   3m 

(c) M   3m  (d) M = 3m only 

46. A squirrel of mass m climbs slowly on a thin 
straight vertical rod of length L. Mass of the rod is 
negligible as compared to that of the squirrel and 
size of the squirrel is negligible as compared to the 
length l  it climbs on the rod. Due to weight of the 
squirrel, the rod bends at its lower end through an 
angle   and a due to elasticity of the material of 
the rod a restoring torque C  is developed in the 
rod. If C = 2 mgL, find the maximum length, the 
squirrel can climb on the rod. 
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(a) L/2 

(b) 3L/4 

(c) L 

(d) Insufficient information 

47. There are three persons A, B and C moving with 
constant velocity. Speed of A is 10 m/sec towards 
east, velocity of B relative to A is 6 m/sec at an 

angle of 







24
15cos 1  north of east. The velocity of C 

relative to B is 12 m/sec towards west. What will be 
the magnitude of velocity of C in m/sec? 

(a) 2 m/s  (b) 6 m/s 

(c) 5 m/s  (d) 7 m/s 

48. A car moves uniformly along a horizontal sine 

curve y = a sin 







x

. Where ‘a’ and ‘  ’ are 

constant. The coefficient of friction between wheels 
and road is  . At what velocity will the car ride 

without slipping. 

(a) 
a
gvmax




(b) 
a
gvmax




(c) 
a
gv 2

max




(d) None of these 

49. A uniform rope PQ of mass m and length l  rests 
inside a fixed pipe PQ. The entire length of the pipe 
is in a vertical plane as shown. The ends P and Q of 

the rope are at points )y,(x 11  and )y,(x 22 . Find 

expression for total frictional force on the rope. 

(a) 
l

)ymg(y 21    (b) 
l

)ymg(y 21 

(c) 
l

)ymg(y2 21   (d) 
l

)ymg(y 12 

50. A boy lifts a stack of several identical books by 
pressing hard with his hands. Static friction 
coefficient between hand and book is 40.0hb  , 

and between each book is 25.0bb   and mass of 

one book is m = 400 gram. Now the boy starts 
decreasing the pressure gradually. When the force 
pressing the book i.e. the horizontal component of 
the force applied by him becomes F = 120 N, the 
books are just about to fall down. Acceleration of 

free fall is g = 10 2s/m . How many books were in 
the stack? 

(a) 15   (b) 17 

(c) 18   (d) 19 
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51. A uniform cylinder of radius R (= 3 m) is spinning 
about its axis at an angular velocity 

sec)/rad40(0   and placed between two 

perpendicular wall. The coefficient of friction 
between the walls and cylinder is  (= 2). Then, 25K 

turns will the cylinder make before its stops. Find 
the value of K. 

(a) 1   (b) 3 

(c) 2   (d) 4 

52. A particle of mass m strikes normally to a 
stationary wedge of mass 5 m kept on the smooth 
horizontal surface as shown. If the particle sticks to 
the wedge then loss in kinetic energy of the system 
during collision is: 

(a) 2
0mv

72
13

  (b) 2
0mv

4
1

(c) 2
0mv

48
23

  (d) 2
0mv

36
15

53. A small ball of mass m is connected by an 
inextensible massless string of length l with another 

ball of mass 3m. They are released from a 
sufficiently large height h. Time when the string 
becomes taut for the first time after 3 m strikes the 
ground is, (all collisions are elastic) 

(a) 
gh
l   (b) 

gh2
l

(c) 
gh
2l   (d) 

gh22
l

54. A particle is projected obliquely with speed 

512  m/s at an angle 







2
1tan 1  with x axis in a 

vertical X-Y plane in a region of space where 
acceleration due to gravity makes an angle 53° with 
the negative y-axis as shown in figure. The 
maximum possible X-coordinate of the particle till 
the time it crosses the x axis is p metre. Find the 

value of p. (g = 10 2s/m ) 
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(a) 23   (b) 33 

(c) 36   (d) 26 

55. A cart is sliding on a smooth incline. An observer 
)O( 1  is fixed to cart and another observer fixed on 

ground )O( 2  observe, a loose bolt that is released 

from ceiling. At the instant of release cart has 
velocity 0v  as seen by 2O . Mark the correct option. 

(a) Trajectory of bolt for 1O  is parabola  

(b) Trajectory of bolt for 2O  is straight line inclined 

at an angle θ with vertical  

(c) Trajectory of bolt for 2O  is a straight line 

perpendicular to ceiling of cart  

(d) Trajectory of bolt for 1O  is straight line 

56. On a rainy day, a rain drop falls from very high 
clouds and faces retardation due to air. This 
retardation is directly proportional to the 
instantaneous speed of the drop. An expression for 
the distance travelled by the drop in time t is 

(a) s = tg)1e(g t
2 






(b) s = 

gt

(c) s = )1e(g t
2 




(d) s = )1e(ggt t
2 







57. A particle of mass ‘m’ moving with a speed ‘v’ 
hits elastically another stationary particle of mass 
2m on a smooth horizontal circular tube of radius 
‘r’. The time in which the next collision will take 

place is equal to 





 
v
r2x

. Find the value of ‘x’. 

(a) 3   (b) 1 

(c) 2   (d) 5 

58. Three identical balls A, B and C each of mass m = 
3 kg are connected by string AB and BC as shown in 
the figure. The whole system is placed on a smooth 
horizontal surface. 

Now the ball B is given an initial velocity 3v0 

m/s, perpendicular to the string and along the 
horizontal surface. Find the tension (in Newton) in 
the string just before the balls A and C collide. 

(a) 1   (b) 3 

(c) 4   (d) 2 
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59. A ball of mass 1 kg moving the speed of 10 m/s 
on a smooth horizontal plane collides obliquely with 
another ball of same mass at rest as shown in the 
figure. Coefficient of restitution for the collision is 
0.5. If the speed of the striking ball after the 

collision is 
x
35  m/s, then x is: 

(a) 2   (b) 3 

(c) 4   (d) 6 

60. The figure shown is just before collision, the 
velocity of centre of uniform disc is 0v  vertically 

downward and 0  is the angular velocity as shown. 

If is found that collision is elastic and after collision 
disc stops rotating then if coefficient of friction is 








P
1  then the value of P is? If 00 Rv  . (R is radius 

of disc) 

(a) 2   (b) 4 

(c) 5   (d) 3 
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