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PHYSICS 

1. What is the shape of the meniscus when a non-wetting liquid is placed in a capillary tube?  

a) Concave     b) Convex 

c) Flat      d) Any of these depending on the radius of the tube 

2. Which of the following is not related to the Bernoulli’s principle? 

a) Blowing over a paper makes it rise 

b) Operation of a venturimeter 

c) Lift provided to an aeroplane by the air 

d) Propelling force provided to an aeroplane by its propellers 

3. A certain number of spherical drops of a liquid of radius r coalesce to form a single drop of radius R and 

volume V. If T is the surface tension of the liquid, then 

a) 
1 1

Energy = 3VT
r R

 
 

 
 is released   

b) Energy is neither released nor absorbed 

c) 
1 1

Energy = 4VT
r R

 
 

 
 is released 

d) 
1 1

Energy = 3VT
r R

 
 

 
 is absorbed 

4. The rise in the water level in a capillary tube of radius 0.07 cm  when dipped vertically in a beaker 

containing water of surface tension 
10.07 Nm
 is  210 msg   

a) 2 cm    b) 4 cm   c) 1.5 cm   d) 3 cm  

5. The excess pressure inside a soap bubble is twice the excess pressure inside a second soap bubble. The 

volume of the first bubble is ‘n’ times the volume of the second bubble, then ‘n’ is 

a) 8   b) 4   c) 2   d) 0.125 

6. A large open tank has two holes in the wall. One is a square hole of side L at a depth y from the top and 

the other is a circular hole of radius R at a depth 4y from the top. When the tank is completely filled with 

water, the quantities of water flowing out per second from both the holes are the same. Then R is equal 

to 

a) 2 L    b) 
2

L


  c) L   d) 

2

L


 

 

 



7. The velocity of the surface layer of water in a river of depth 10 m  is 
15 ms 
. The shearing stress 

between the surface layer and the bottom layer is (Coefficient of viscosity of water, 
310  SI units) 

a) 
3 20.6 10 Nm       b) 

3 20.8 10 Nm   

c) 
3 20.5 10 Nm       d) 

3 210 Nm 
 

8. Water is flowing continuously from a tap having an internal diameter 
38 10 m . The water velocity as 

it leaves the tap is 10.4 ms . The diameter of the water stream at a distance 12 10 m  below the tap is 

close to 

a) 
35.0 10 m      b) 37.5 10 m  

c) 39.6 10 m      d) 33.6 10 m  

9. A hollow sphere of external radius R and thickness  t R  is made of a metal of density  . The sphere 

will float in water if  

a) 
R

t


       b) 
3

R
t


  

c) 
2

R
t


       d) 

2

R
t


  

10. An open glass tube is immersed in mercury in such a way that a length of 8 cm  extends above the 

mercury level. The open end of the tube is then closed and sealed and the tube is raised vertically up by 

additional 46 cm . What will be the length of the air column above mercury in the tube now? 

(Atmospheric pressure = 76 cm of Hg) 

a) 16 cm    b) 22 cm   c) 38 cm   d) 6 cm  

11. An ice berg of density 
3900 kg/m  is floating in water of density 

31000kg/m . The percentage of volume 

of ice-cube outside the water is 

a) 20%   b) 35%   c) 10%   d) 25% 

12. The rate of steady volume flow of water through a capillary tube of length ‘l’ and radius ‘r’ under a 

pressure difference of P is V. This tube is connected with another tube of the same length but half the 

radius in series. Then the rate of steady volume flow through them is (The pressure difference across the 

combination is P) 

a) 
16

V
   b) 

17

V
   c) 

16

17

V
  d) 

17

16

V
 

13. Two metal spheres are falling through a liquid of density 
3 32 10 kg/m  with the same uniform speed. 

The material density of sphere 1 and sphere 2 are 
3 38 10 kg/m  and 

3 311 10 kg/m  respectively. The ratio 

of their radii is 

a) 
11

8
   b) 

11

8
  c) 

3

2
   d) 

3

2
 

14. Water flows steadily through a horizontal pipe of variable cross-section. If the pressure of water is P at a 

point where flow speed is v, the pressure at another point where the flow speed is 2v is (Take density of 

water as ) 

a) 
23

2

v
P


      b) 

2

2

v
P


  

c) 
23

4

v
P


      d) 

2P v  



15. A glass capillary tube is of the shape of a truncated cone with an apex angle  so that its two ends have 

cross sections of different radii. When dipped in water vertically, water rises in it to a height h, where the 

radius of its cross-section is b. If the surface tension of water is S, its density is , and its contact angle 

with glass is , the value of h will be (g is the acceleration due to gravity) 

 

a)  
2

cos
S

b g
 


     b)  

2
cos

S

b g
 


  

c) 
2

cos
2

S

b g






 
 

 
    d) 

2
cos

2

S

b g






 
 

 
 

16. A raindrop with radius 0.2mmR   falls from a cloud at a height 2000mh   above the ground. Assume 

that the drop is spherical throughout its fall and the force of buoyance may be neglected, then the 

terminal speed attained by the raindrop is [Density of water 31000 kg mw
  and Density of air 

31.2 kg ma
 , 

210 m/sg  , Coefficient of viscosity of air = 
5 21.8 10 Nsm  ] 

a) 
1250.6ms      b) 

143.56ms  

c) 
14.94ms      d) 

114.4ms  

17. The pressure acting on a submarine is 
53 10 Pa at a certain depth. If the depth is doubled, the percentage 

increase in the pressure acting on the submarine would be (Assume that atmospheric pressure is      
51 10 Pa, density of water is 

3 3 210 kgm , 10 msg  ) 

a) 
200

%
3

      b) 
200

%
5

   

c) 
5

%
200

      d) 
3

%
200

 

18. Statement 1: The stream of water flowing at high speed from a garden hose pipe tends to spread like a 

fountain when held vertically up, but tends to narrow down when held vertically down.  

Statement 2: In any steady flow of an incompressible fluid, the volume flow rate of the fluid remains 

constant. 

a) Statement 1 is true, statement 2 is true; statement 2 is a correct explanation for statement 1 

b) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation for statement 1 

c) Statement 1 is true, statement 2 is false 

d) Statement 1 is false, statement 2 is true 

19. Statement – 1: Surface area of a drop of liquid decreases to reduce energy. 

Statement – 2: Molecules on the surface of a drop have more energy than the molecules in the interior. 

a) Statement 1 is true, statement 2 is true 

b) Statement 1 is true, statement 2 is false 

c) Statement 1 is false, statement 2 is true 

d) Statement 1 is false, statement 2 is false 

 

 



20. Match the columns. 

Column I Column II 

A) Capillaries of smaller radii (p) Flat meniscus 

B) Angle of contact is 90 (q) Greater height acquired by liquid in capillary tube 

C) Contact angle > 90 (r) Meniscus is downward concave 

D) Mercury in glass tube (s) For mercury and glass pair 

      a) A  p; B  q; C r; D  s 

b) A  s; B  r; C q; D  p 

c) A  q; B  p; C s; D  r 

d) A  r; B  q; C p; D  s 

21. The water is filled up to height of 12m  in a tank having vertical sidewalls. A hole is made in one of the 

walls of a depth ‘h’ below the water level. The value of ‘h’ for which the emerging stream of water 

strikes the ground at the maximum range is _____m. 

22. An ideal fluid of density 
3800kgm
, flows smoothly through a bent pipe (as shown in figure) that tapers 

in cross – sectional area from a to 
2

a
. The pressure difference between the wide and narrow sections of 

pipe is 4100 Pa. At wider section, the velocity of fluid is 1

6

x
ms  for x = _______ .

 2Given   10 g ms  

 

23. The area of cross – section of a large tank is 
20.5 m . It has a narrow opening near the bottom having area 

of cross-section 
21cm . A load of 25 kg is applied on the water at the top in the tank. Neglecting the 

speed of water in the tank, the velocity of the water, coming out of the opening at the time when the 

height of water level in the tank is 40cm  above the bottom, will be ______
1cms 2Take 10g ms    

 

24. A small spherical ball of radius 0.1mm and density 
4 310 kg m

falls freely under gravity through a 

distance h before entering a tank of water. If after entering the water the velocity of ball does not change 

and it continues to fall with same constant velocity inside water, then the value of h will be _____ m.
2(Given 10g ms , viscosity of water = 

5 21.0 10 Nsm  ) 

25. Two soap bubbles A and B are kept in a closed chamber where the air is maintained at pressure 
28 /N m . 

The radii of bubbles A and B are 2 cm and 4 cm , respectively. Surface tension of the soap-water used to 

make bubbles is 0.04 /N m . The value of /B An n , is _______ where andA Bn n are the number of moles 

of air in bubbles A and B, respectively. [Neglect the effect of gravity]. 

 



CHEMISTRY 

26. Aluminium chloride in acidified aqueous solution forms an ion having geometry. 

a) Octahedral     b) Square planar 

c) Tetrahedral     d) Trigonal bipyramidal 

27. The correct order of increasing C – O bond length of 2

2 3CO,CO and CO  is: 

a) 2

3 2CO CO CO       b) 2

2 3CO CO CO   

c) 2

3 2CO CO CO      d) 2

2 3CO CO CO    

28. Silicon resembles Boron due to 

a) Similar values of atomic radii   b) Similar values of EN 

c) Similar value of IE    d) All of the above 

29. In the equilibrium 
 s

C  
 s

(diamond) C  (graphite) + heat ∆H = -1.9 kJ/mole  (density of diamond and 

graphite are 3.5 and 32.3 /g cm  respectively) the equilibrium will be shifted to the left at  

a) Low temperature and low pressure 

b) High temperature and low pressure  

c) High temperature and high pressure  

d) All of the above  

30. Aluminium is usually found in +3 oxidation state. In contrast, thallium exists in +1 and +3 oxidation 

states. This is due to: 

a) Inert pair effect     b) Diagonal relationship 

c) Lattice effect     d) Lanthanoid contraction 

31. The C – C bond length is maximum in: 

a) Graphite  b) 70C    c) 60C    d) Diamond 

32. In graphite, electrons are 

a) Localized on each C – atom   b) Localized on every third C – atom 

c) Spread out between the structure   d) Present in antibonding orbital 

33. Which of the following is the electron deficient molecule? 

a) 2 6B H    b) 2 6C H   c) 3PH    d) 4SiH  

34. Which one of the following elements is unable to form 3

6MF  ion? 

a) B   b) Al   c) Ga   d) ln 

35. Which of the following material is not a semiconductor? 

a) Germanium     b) Graphite 

c) Silicon      d) Copper oxide 

36. Given below are two statements: 

Statement (I): 2 2SiO andGeO are acidic while SnO and PbO are amphoteric in nature. 

Statement (II): Allotrophic forms of carbon are due to property of catenation and p - d bond 

formation. 

In the light of the above statements, choose the most appropriate answer from the options given below: 

a) Statement I is false but Statement II is true 

b) Both Statement I and Statement II are false 

c) Both Statement I and Statement II are true 

d) Statement I is true but Statement II is false 

37. Which of the following bonds is the weakest?  

a) Si – Si    b) Si – O   c) Si – Cl   d) Si – H 

38. Which tetrahalide does not act as Lewis acid ? 

a) 4CCl    b) 4SiF    c) 4GeCl   d) 4SnCl  



39. In graphite and diamond, the percentage of p – characters of the hybrid orbitals in hybridisation are 

respectively: 

a) 33 and 25     b) 67 and 75 

c) 50 and 75     d) 33 and 75 

40. Match List – I with List – II 

List - I List – II 

A) Melting point [K] (I) Tl > In > Ga > Al > B 

B) Ionic Radius +3M /pm    (II) B > Tl > Al  Ga > In 

C) 1

i iΔ H [kJmol ]  (III) Tl > In > Al > Ga > B 

D) Atomic Radius [pm] (IV) B > Al > Tl > In > Ga 

      Choose the correct answer from the options given below: 

a) A – (III), B – (IV), C – (I), D – (II) 

b) A – (II), B – (III), C – (IV), D – (I) 

c) A – (IV), B – (I), C – (II), D – (III) 

d) A – (I), B – (II), C – (III), D – (IV) 

41. The incorrect statement regarding the structure of 60C  is 

a) It contains 12 six – membered rings and 24 five – membered rings 

b) The six-membered rings are fused to both six and five-membered rings 

c) Each carbon atom forms three sigma bonds 

d) The five-membered rings are fused only to six-membered rings 

42. Consider the oxides of group 14 elements 2 2 2 2SiO , GeO , SnO , PbO , CO and GeO . The amphoteric 

oxides are 

a) GeO, CO      b) 2 2SiO , GeO  

c) 2SnO , CO      d) 2 2SnO , PbO  

43. The stability of dihalides of Si, Ge, Sn and Pb increases steadily in the sequence 

a) 2 2 2 2PbX <<SnX <<GeX <<SiX   b) 2 2 2 2GeX <<SiX <<SnX <<PbX  

c) 2 2 2 2SiX <<GeX << PbX << SnX   d) 2 2 2 2SiX <<GeX <<SnX <<PbX  

44. Given below are two statement: 

Statement I: In group 13, the stability of +1 oxidation state increases down the group. 

Statement II: The atomic size of gallium is greater than that of aluminium. 

In the light of the above statements, choose the most appropriate answer from the options given below: 

a) Statement I is incorrect but Statement II is correct 

b) Both Statement I and Statement II are correct 

c) Both Statement I and Statement II are incorrect 

d) Statement I is correct but Statement II is incorrect 

45. Graphite is a soft solid lubricant extremely difficult to melt. The reason for this anomalous behavior is 

that graphite 

a) An allotropic from of diamond 

b) Has molecules of variable molecular masses liked polymers 

c) Has carbon atoms arranged in large plates of rings of strongly bound carbon atoms with weak 

interplate bonds  

d) A non-crystalline substance 

 

 



46. Tri alkyl aluminium molecules exist as dimers which contain 3c-2e bonds. The coordination number of 

bridged carbon is 

47. Diamond is formed by the fusion of several carbon tetrahedrons in which carbon atoms form homocyclic 

rings. The number of carbon atoms in each ring is 

48. Number of 3c-2e bonds (hydrogen bridges) in  4 2
Be BH is, 

49. The number of hydrogen bonds that can be formed by each boric acid molecule is 

50. The bond order of carbon monoxide is: 

 

MATHS 

51. 
          

   

22 2

3 3 3 2 2 2

1 1 1 2 2 2 .... 1 1
lim

1 2 ... 1 2 .....n

n n n n

n n

        

      
is equal to 

a) 
3

4
   b) 

1

3
   c) 

1

2
   d) 

2

3
 

52. 
   

   

6 6

3

6 6
2 2

3 1 3 1 3 1 3 1
lim

1 1
x

x x x x
x

x x x x


      

    

 

a) is equal to 
27

2
     b) does not exist 

c) is equal to 27     d) is equal to 9 

53. Let f, g and h be the real valued functions defined on R as

 

 

 

sin 1
, 0 , 1

1( ) ,

1, 0 1 , 1

xx
x x

x xf x g x

x x

 
  

  
    

 and      2h x x f x  , where [.] is the greatest 

integer  x. Then, the value of   
1

lim 1
x

g h x


 is 

a) 1   b) sin 1  c) 0   d) – 1 

54. Let [x] denote the greatest integer less than or equal to x. Then, 
     

2
2

20

tan sin sin
lim
x

x x x x

x





 
 

a) equals       b) equals  + 1  

c) equals 0      d) does not exist 

55. For each t R , let [t] be the greatest integer less than or equal to t. Then, 

   

 1

1 sin 1 sin 1
2

lim
1 1x

x x x

x x





 
    

 

 
 

a) equals 0      b) does not exist  

c) equals – 1     d) equals 1 

56. 
 

1

2

0

1 2
lim

x

x

e x

x

 
is equal to 

a) 0   b) e   c) 2e e   d) 
2

e


 

 

 

 



57. The set of all values of a for which     lim 5 2 2 0
x a

x x


    , where   denotes the greatest integer less 

than or equal to  is equal to 

a)  7.5, 6.5       b)  7.5, 6.5    

c)  7.5, 6.5       d)  7.5, 6.5   

58. If  2lim 1 0
n

n n n 


     ,then  8   is equal to 

a) 4   b) – 8   c) – 4   d) 8 

59. 

4

40

1 1 2
lim
y

y

y

  
 

a) exists and equals
1

4 2
    b) does not exist 

c) exists and equals
1

2 2
    d) exists and equals

 
1

2 2 2 1
 

60. If 0    are the roots of the equation 2 1 0ax bx   , and 
 
 

1

2 2

21

1 cos
lim

2 1x

x bx a

x




   
 
  

1 1 1

k  

 
  

 
 

then k is equal to 

a)    b) 2   c) 2   d)  

61. 
 

40

cos sin cos
lim
x

x x

x


is equal to 

a) 
1

3
   b) 

1

4
   c) 

1

6
   d) 

1

12
 

62. If and  are the roots of the equation 

2375 25 2 0x x   , then 
1 1

lim lim
n n

r r

n n
r r

 
 

 

  is equal to 

a) 
21

346
   b) 

29

358
  c) 

1

12
   d) 

7

116
 

63. If  
 

 
 

 

sin
, 0

0, 0

x
x

f x x

x




 
 

 where, [x] denotes the greatest integer less than or equal to x, then  
0

lim
x

f x


equals  

a) 1   b) 0   c) – 1   d) None of these 

64. 
 

1

1 cos 2 1
lim

1x

x

x

 


 

a) exists and its equals 2  

b) exists and it equals 2  

c) does not exist because 1 0x   

d) does not exist because left hand limit is not equal to right hand limit 



65. Let 2x  be a root of the equation 2 0x px q   and  
 

 

2 2

4

1 cos 4 8 16
, 2

2
0, 2

x px q q
x p

f x x p
x p

     
 

  
 

 

Then,  
2

lim
x p

f x

   , where [ . ] denotes greatest integer function, is 

a) 1   b) – 1   c) 2   d) 0 

66. 
 

 

1

11

2

sin cos
lim

1 tan cosx

x x

x









is equal to 

a) 2    b) 
1

2
   c) 

1

2
   d) 2  

67. If   
1

2 2

0
lim 1 log 1 2 sin , 0x

x
x b b b


    and  ,    , then the value of  is 

a) 
2


    b) 

3


    c) 

6


    d) 

4


  

68. Assertion (A): 
1 cos 2( )

lim
x

x

x





 


 does not exist 

Reason (R): 
0

sin
lim
x

x

x
 does not exist 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A) 

b) Both (A) and (R) are true but (R) is not the correct explanation of (A) 

c) (A) is true but (R) is false 

d) (A) is false but (R) is true 

69. If [x] represents greatest integer  x, then 
1

lim 1
x

x x

       

Assertion (A): doesn’t exist. 

Reason (R): RHL and LHL both are 1. 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A) 

b) Both (A) and (R) are true but (R) is not the correct explanation of (A) 

c) (A) is true but (R) is false 

d) (A) is false but (R) is true 

70. Match the following: 

([x] denote greatest integer function  x ) 

Column - I Column – II 

A) 

 

2

5

9 20
lim
x

x x

x x

 


 

(i) 

2

x
 

B)      
2

2 ....
lim
n

x x nx

n


 

(ii) 0 

C)  
2

1

2

1
lim
x

x

x




 

(iii) Does not exist 

D)  
2

lim sin
x

x




 (iv)  4 

 

      a) (A) – (ii), (B) – (i), (C) – (iv), (D) – (iii) 

b) (A) – (iii), (B) – (i), (C) – (iv), (D) – (ii)  

c) (A) – (i), (B) – (ii), (C) – (iv), (D) – (i) 

d) (A) – (iv), (B) – (iii), (C) – (ii), (D) – (i) 



71. 
     

     

100
3 2

3 2
0

2cos 2 2cos 3sin 2cos
lim

2 2 2 3sin 2

x

x

x x x x x x

x x x

     
 
      

 is equal to …….. 

 

72.  Let {x} denote the fractional part of x and  
     

   

21 1

3

cos 1 sin 1
, 0

x x
f x x

x x

  
 


. If L and R 

respectively denotes the left-hand limit and the right-hand limit of f(x) at x = 0, then  2 2

2

32
L R


 is 

equal to ……… 

73. The value of the limit
 

2

4 2 sin 3 sin
lim

3 5 3
2sin 2 sin cos 2 2 cos 2 cos

2 2 2

x

x x

x x x
x x






   
      

   

is………. 

74. If 
 2

20

log 1
lim 1

sin

x x

e

x

ax e b x cxe

x x





  
 , then  2 2 216 a b c  is equal to ……… 

75. Let m and n be two positive integers greater than 1. If 
 cos

0
lim

2

n

ma

e e e




       
   
 

, then the value of 
m

n
is 

 

 


