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PHYSICS 

1. If velocity of moving particle is nV X , where x is displacement, then 
(a) acceleration will increase if, n = 0 
(b) acceleration will increase if, n > 0.5 
(c) acceleration will increase if, n < 0.5 
(d) at x = 0, the velocity and acceleration both are zero 
(a) a, d (b) c, d 
(c) b, d (d) Only d 

2. The construction consists of four light wires of each length l . It is placed on the smooth horizontal 
surface. Find the speed of point D at the instant as shown in the figure below. 

 
(a) v0 (b) 2v0 

(c) 0v
2

 (d) 0v
3

 

3. A body is projected at t = 0 with a velocity 10 ms–2 at an angle of 60  with the horizontal. The radius 
of curvature of its trajectory at t = 1 s is R. Neglecting air resistance and taking acceleration due to 
gravity g = 10 ms–2, the value of R is : 
(a) 2.5 m (b) 10.3 m 
(c) 2.8 m (d) 5.1 m 

4. A ball is projected from the ground at a speed of 10 ms–1 making an angle of 30  with the 
horizontal. Another ball is simultaneously released from a point on the vertical  line along the 
maximum height of the projectile. Both the balls collide at the maximum height of first ball. The 
initial height of the second ball is (g = 10 ms–2) 
(a) 6.25 m (b) 2.5 m 
(c) 3.75 m (d) 5 m 
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5. In the situation shown in the figure, the coefficient of static friction for all surfaces of contact is 0.5. 
Find the maximum value of mass of block A, so that the blocks B, C and D move together. 

 
(a) 10 kg (b) 15 kg 
(c) 20 kg (d) 25 kg 

6. A block attached with a spring is placed on a smooth horizontal surface. Now, the block and free end 
A are projected with same speed v0 in opposite directions along the surface as shown in the given 
figure below. The maximum elongation in the spring during subsequent motion is 

 

(a) 0
2m v
k

 (b) 0
4m v
k

 

(c) 0
m v
k

 (d) Insufficient data 

7. A block of mass m initially at rest is dropped from a height h on to a spring of force constant k.          
The maximum compression in the spring is x then 

 

(a) 21mgh kx
2

  (b) 21mg(h x) kx
2

   
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(c) 21mgh k(x h)
2

   (d) 21mg(h x) k(x h)
2

    

8. A body of mass 1 kg is accelerated uniformly from rest to a speed of 5 m/s in 4 sec. What is the 
instantaneous power delivered to the body at time t. (Assume t < 4 sec.) 

(a) 25 t
16

 (b) t 

(c) 16 t
25

 (d) 4 t
5

 

9. A particle travels 10 m in first 5 sec and 10 m in next 3 sec. Assuming constant acceleration what is 
the distance travelled in next 2 sec. 
(a) 8.3 m (b) 9.3 m 
(c) 10.3 m (d) None of above 

10. A particle moves along the curve 
2xy

2
 . Here x varies with time as 

2tx
2

 . Where x and y are 

measured in metre and t in second. At t = 2 s, then velocity of the particle (in ms–1) is : 

(a) ˆ ˆ2i 4j  (b) ˆ ˆ2i 4 j  

(c) ˆ ˆ4i 2 j  (d) ˆ ˆ4i 2j  

11. Rain is falling vertically with a velocity of 25 ms–1. A woman rides a bicycle with a speed of 10 ms–1 
in the north to south direction. What is the direction (angle with vertical) in which she should hold 
her umbrella to safe herself from rain ? 
(a) tan–1 (0.4) (b) tan–1 (1) 

(c) 1tan ( 3)  (d) tan–1 (2.6) 

12. An aeroplane is flying at a height of 1960 m in horizontal direction with a velocity of 360 km/hr. 
When it is vertically above the point. A on the ground, it drops a bomb. The bomb strikes a point B 
on the ground, then the time taken by the bomb to reach the ground is: 

(a) 20 2  sec (b) 20 sec 

(c) 10 2  sec (d) 10 sec 
13. A light string passing over a smooth light pulley connects two blocks of masses m1 and m2 

(vertically). If the acceleration of the system is g/8 then the ratio of the masses is 
(a) 8 : 1 (b) 9 : 7 
(c) 4 : 3 (d) 5 : 3 

14. The potential energy of a particle at A, B, C, D and P are UA = 2 J, UB = 5 

J, UC = 8 J, UD = 5 J and UP = 5 J. The conservative force on the particle at 

point P is 

(a) 10 N along PQ       (b) 15 2  N along PA 
(c) 5 N along PC       (d) 5 N along PA 
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15. For a projectile, the ratio of maximum height reached to the square of flight time is (g = 10 ms–2) 
(a) 5 : 4 (b) 5 : 2 
(c) 5 : 1 (d) 10 : 1 

16. A mass of 10 kg is suspended vertically by a rope from the roof. When a horizontal force is applied 
on the rope at some point, the rope deviated at an angle of 45  at the roof point. If the suspended 
mass is at equilibrium, the magnitude of the force applied is (g = 10 ms–2) 
(a) 200 N (b) 100 N 
(c) 140 N (d) 70 N 

17. A uniform chain of length 2 m is kept on a table such that a length of 60 cm hangs freely from the 
edge of the table. The total mass of the chain is 4 kg. What is the work done in pulling the entire 
chain on the table ? 
(a) 7.2 J (b) 3.6 J 
(c) 120 J (d) 1200 J 

18. A block of mass m is placed on a rough fixed sphere. The coefficient of static friction between the 

sphere and then block is s
1
3

  . Find the maximum value of  , so that the block remains 

stationary. 

 
(a) 30  (b) 45  
(c) 60  (d) 90  

19. A block A of mass 1 kg in projected along rough horizontal surface 
from x = 0 with speed 0v 10  m/s. Find the distance travelled by 
block before coming to rest. The coefficient of kinetic friction between 
block and the surface is bx  , where b = 1 m–1. 

(a) 1 m (b) 2 m 
(c) 3 m (d) 4 m 

20. A block of mass 50 kg can slide on a rough horizontal surface. The coefficient of friction between 
the block and the surface is 0.6. The least force of pull acting at an angle of 30  to the upward drawn 
vertical which causes the block to just slide is 
(a) 29.43 N (b) 219.6 N 
(c) 21.96 N (d) 294.3 N 
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21. A block of mass m = 2 kg is placed on a plank of mass M = 10 kg which is placed on a smooth 
horizontal plane, as shown in the figure. The coefficient of friction between the block and the plank 

is 1
3

  . If the horizontal force F is applied on the plank, then the maximum value of F for which 

the block and the plank move together is (g = 10 m/s2) 

 
 
22. Three coplanar forces act upon a mass of 5 kg. With the usual notion the forces, in newton’s, are 

ˆ ˆ ˆ ˆ9i 2j, 3i 10j    and ˆ ˆ18i j  then the acceleration of the mass is (in m/s2) : 

 

23. Power supplied to a particle of mass 2 kg varies with time as 
23tP W

2
 , where t is in seconds. If the 

velocity of the particle at t = 0 is v = 0, then what is the velocity (in m s–1) of the particle at t = 2s ? 
 

24. A force F is applied on a block of mass 3  kg which rests on a horizontal surface with a coefficient 

of friction 1
2 3

. The maximum value of F for which the block doesn’t move, is [Take g = 10 ms–2] 

 
 
25. A particle of mass 2 kg is initially at rest. A force acts on it whose magnitude changes with time.  

The force time graph is shown below. 

 
The velocity (in m/s) of the particle after 10 s is : 
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CHEMISTRY 

26. The compressibility factor for a real gas at high pressure is : 

(a) 1 (b) Pb1
RT

  

(c) Rb1
RT

  (d) RT1
Rb

  

27. Which among the following pairs contain both paramagnetic species : 

(a) 2
2O   and 2N  (b) 2O  and N2 

(c) O2 and N2 (d) O2 and 2N  

28. Given below are two statements : one labelled as Assertion A and the other is labelled as Reason R. 
Assertion A : Dipole–dipole interactions are the only non–covalent interactions, resulting in 
hydrogen bond formation. 
Reason R : Fluorine is the most electronegative element and hydrogen bonds in HF are symmetrical. 
In the light of the above statements, choose the most appropriate answer from the options given 
below : 
(a) A is false but R is true 
(b) Both A and R are true and R is the correct explanation of A 
(c) A is true but R is false 
(d) Both A and R are true but R is NOT the correct explanation of A 

29. A 200 g cricket ball is thrown with a speed of 33.0 10  cm sec–1. What will be its de Broglie’s 
wavelength ? [h = 6.6   10–27 g cm2 sec–1] 

(a) 321.1 10 cm  (b) 322.2 10 cm  

(c) 320.55 10 cm  (d) 3211.0 10 cm  

30. Hot concentrated sulphuric acid is a moderately strong oxidising agent. Which of the following 
reactions does not show oxidising behaviour ? 
(a) Cu + 2H2SO4   CuSO4 + SO2 + 2H2O   (b) S + H2SO4   3SO2 + 2H2O 
(c) C + 2H2SO4   CO2 + 2SO2 + 2H2O   (d) CaF2 + H2SO4   CaSO4 + 2HF 

31. Which of the following pairs of substances cannot exist together is solution ? 
(a) Na2CO3 + NaOH (b) NaHCO3 + Na2CO3 
(c) NaHCO3 + NaOH (d) NaOH + NaCl 

32. Total number of molecules which can form H–bond among themselves. 
SiH3OH, HCN, B(OMe)3, NHMe2, CH3CONH2, HCHO, HCOOH, NH2OH, H4SiO4 
(a) 2 (b) 5 
(c) 4 (d) 7 
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33. The correct statement among the following is : 
(a) (SiH3)3N is pyramidal and more basic than (CH3)3N 
(b) (SiH3)3N is planar and more basic than (CH3)3N 
(c) (SiH3)3N is pyramidal and less basic than (CH3)3N 
(d) (SiH3)3N is planar and less basic than (CH3)3N 

34. Which compound cannot be used as Reducing agent – 
(a) CO2 (b) HNO2 
(c) H3PO3 (d) H2SO3 

35. The absolute value of the electron gain enthalpy of halogens satisfies : 
(a) I > Br > Cl > F (b) Cl > Br > F > I 
(c) Cl > F > Br > I (d) F > Cl > Br > I 

36. Ratio of slopes of ‘KEmax’ v/s ‘ ’ and ‘V0’ vs ‘ ’ curves in photoelectric effect gives : 
(  is frequency of incident radiation & V0 is stopping potential) 
(a) charge of electron (e) (b) Planck’s constant (h) 

(c) Work function (w) (d) h
e

 

37. Which of the following compounds has minimum volatility ? 
(a) C6H6 (b) CCl4 
(c) H2SO4 (d) HF 

38. Consider the following statements : 
a. Kinetic energy of a molecule is zero at 0 C  
b. A gas in a closed container will exert much higher pressure due to gravity at the bottom than at 

the top 
c. Between collisions, the molecules move in straight lines with constant velocities. 
Choose the incorrect statement(s) 
(a) a, b & c (b) a & b 
(c) b & c (d) a & c 

39. Consider the elements Mg, Al, S, P and Si, the correct increasing order of their first ionization 
enthalpy is : 
(a) Mg < Al < Si < S < P (b) Al < Mg < Si < S < P 
(c) Mg < Al < Si < P < S (d) Al < Mg < S < Si < P 

40. 500 ml of a hydrocarbon gas burnt in excess of oxygen, yields 2500 ml of CO2 and 3 litres of water 
vapour, all volumes being measured at the same temperature and pressure. The hydrocarbon is : 
(a) C5H10 (b) C5H8 
(c) C5H12 (d) C5H6 
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41. The van der Waals’ equation of law of corresponding states for 1 mole of gas is 

(a) r r r2
r

3P (3V 1) 8T
V

 
    

 
 (b) r r r2

r

3P (3V 1) 8T
V

 
    

 
 

(c) r r r2
r

3P (3V 1) 8 T
V

 
     

 
 (d) r r2

r

3P (3V 1) 8
V

 
    

 
 

42. The frequency of radiations emitted when electron falls from n = 4 to n = 1 in H atom would be 

(a) 15 11.54 10 s  (b) 15 11.03 10 s  

(c) 15 13.08 10 s  (d) 15 12.0 10 s  

43. The electron affinities of F, Cl, Br and I are 330, 349 and 295 kJ mol–1 respectively. The higher value 
for Cl as compared to that of F is due to 
(a) Weaker electron–electron repulsion in Cl  (b) Higher atomic radius of F 
(c) Smaller electronegativity of F     (d) More vacant p–subshell in Cl 

44. A certain orbital has no angular nodes and two radial nodes. The orbital is : 
(a) 2s (b) 3s 
(c) 3p (d) 2p 

45. The ionization potential for the electron in the ground state of the hydrogen atom is 13.6 eV atom–1. 
What would be the ionization potential for the electron in the first excited state of Li2+ ? 
(a) 3.4 eV (b) 10.2 eV 
(c) 30.6 eV (d) 6.8 eV 
 

46. A bulb was heated from 27 C  to 227 C  at constant pressure. Calculate the volume (in ml) of bulb if 
200 ml of air measured at 27 C  was expelled during process – 

 
47. V1 Litre of 0.2 M NaOH (in ml) solution should be mixed to 500 ml of 0.5 M NaOH solution so that 

300 ml of final solution is completely neutralised by 20 ml of 2 M H3PO4 solution. 

[Assuming 100% dissociation] Find 18 V . 

 
48. The number of moles of water present in 180 gm of water is 
 
49. Consider the compound given below 

H2C = CH – CH = CH – CH2 – OH 
The number of sp2 hybridised atoms is 

 
50. On complete combustion 0.30 g of an organic compound gave 0.20 g of carbon dioxide and 0.10 g of 

water. The percentage of carbon in the given organic compound is __________ 
(Nearest Integer) 
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MATHEMATICS 

51. If 3y xtan tan
4 2 4 2
         

   
, then 

2

2
3 sin xsin x

1 3sin x

 
   

 equals 

 (a) cos y          (b) sin y 
(c) sin 2y          (d) 0 

52. The value of 3 0 3 0 3 0sin 10 sin 50 sin 70   is equal to 

(a) 3
2

            (b) 3
4

 

(c) 3
4

            (d) 3
8

  

53. Range of 6 6( ) sin cosf x x x   is  

 (a) [0, 1]          (b) [0, 2]  

 (c) 1 3,
42

 
  

         (d) 1 , 1
4
 
  

 

54. If 2 tan2 x – 5 sec x = 1 for exactly 7 distinct values of nx 0, , n N
2
    

 then the greatest value of 

n is 
(a) 13 (b) 17 
(c) 19 (d) 15 

55. The number of solutions of the pair of equations 2 22sin cos 2 0,2 cos 3sin 0        in the 
interval [0, 2 ]  is 

(a) 0     (b) 1     (c) 2    (d) 4 
56. A (1, 2) and B(5, 5) are two points. Starting from A, line segments of unit length are drawn either 

rightwards or upwards only, in each step, until B is reached. Then, the number of ways of connecting 
A and B in this manner is 
(a) 35           (b) 40 
(c) 45           (d) 50 

57. The number of three digit numbers of the form x y z such that x < y and z y  is 

(a) 276 (b) 285 
(c) 240 (d) 244 

58. There are 10 stations on a circular path. A train has to stop at 3 stations such that no two stations are 
adjacent. The number of such selections must be 
(a) 50 (b) 84 
(c) 126 (d) None of these 

59. Total number of integers ‘n’ such that 2 n 2000   and . .H C F  of ‘n’ and 36 is one, is equal to 
(a) 666 (b) 667 
(c) 665 (d) 668 
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60. The number of ways of forming an arrangement of 5 letters from the letters of the word “IITJEE” is 
(a) 60                          (b) 96     (c) 120     (d) 180 

61. If 7 divides 3232
32 , the remainder is  

(a) 1     (b) 0     (c) 4     (d) 6 

62. The coefficient of the term independent of x in the expansion of 
10

2/3 1/3 1/2

1 1
1

x x
x x x x

      
 

(a) 70           (b) 112 
(c) 105           (d) 210 

63. Coefficient of 6x  in        2 3 n2 3 n1 x 1 x 1 x ..... 1 x     is 

(a) 26           (b) 28 
(c) 30           (d) 35 

64. If 1, 81log (3 48),x   9
8log 3
3

  
 

x  are in A.P., then the value of x  equals 

(a) 9     (b) 6     (c) 2     (d) 4 

65. If Sn =  
n

2
r

r 1

1t n 2n 9n 13
6

   , then 
n

r
r 1

t

  equals  

 (a)  1 n n 1
2

          (b)  1 n n 2
2

  

(c)  1 n n 3
2

          (d)  1 n n 5
2

  

66. If a, b, c are three distinct numbers such that a, b, c are in A.P. and b – a, c – b, a are in G.P., then a : 
b : c are in 

 (a) 2 : 3 : 4          (b) 3 : 4 : 5 
(c) 1 : 3 : 5          (d) 1 : 2 : 3 

67. Given that 5
10log 0.70  and 3

10log 0.48  then the value of 8
30log  (correct upto 2 places of decimal) is  

 (a) 0.56           (b) 0.61 
(c) 0.68           (d) 0.73 

68. Given that 5
10log 0.70  and 3

10log 0.48  then the value of 8
30log  (correct upto 2 places of decimal) is 

(a) 0.56           (b) 0.61 
(c) 0.68           (d) 0.73 

69. In a town of 10,000 families it was found that 40% families buy news paper A, 20% families buy 
news paper B, and 10% families buy news paper C. Also 5% families buy A and B, 3% buy B and C, 
4% buy A and C, and 2% buy all the three news papers. Then the number of families which buy 
exactly one of A, B, C is 

 (a) 4800          (b) 5200 
(c) 5400          (d) 6400 
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70. Let A, B are two sets such that n(A) = 4 and n(B) = 6. Then the least possible number of elements in 
the power set of (A B)  is 

 (a) 16           (b) 64 
(c) 256           (d) 1024 

 

71. The value of  0 03 cosec20 sec 20  is 

 

72. If the sum of the n terms of the series  3 2 3 2 3 21 3.2 3 3.4 5 3.6 .....,       where n is an even 

number, is given by  3 2  
n n an bn c
k

 then b a c k    is 

 

73. Let ‘k’ be sum of all ‘x’ in the interval  0,2  such that 3 cot2x + 8 cot x + 3 = 0. Then the value of 

k


 is 

 

74. The exponent of 7 in 100
50C  is : 

 

75. The sum of the series 2007 2007 2007 2007
0 1 2 33. 8. 13 18. ....C C C C     upto 2008 terms is K, then K is 
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ANSWER  KEY 

 

PHYSICS 

1. (c) 

2. (d) 

3. (c) 

4. (b) 

5. (b) 

6. (b) 

7. (b) 

8. (a) 

9. (a) 

10. (b) 

11. (a) 

12. (b) 

13. (b) 

14. (b) 

15. (a) 

16. (b) 

17. (b) 

18. (a) 

19. (a) 

20. (d) 

21. (40) 

22. (5) 

23. (2) 

24. (20) 

25. (50) 

 

CHEMISTRY 

26. (b) 

27. (d) 

28. (a) 

29. (a) 

30. (d) 

31. (c) 

32. (d) 

33. (d) 

34. (a) 

35. (c) 

36. (a) 

37. (c) 

38. (b) 

39. (b) 

40. (c) 

41. (a) 

42. (c) 

43. (a) 

44. (b) 

45. (c) 

46. (500) 

47. (2) 

48. (10) 

49. (4) 

50. (18) 

 

MATHEMATICS 

51. (b) 

52. (d) 

53. (d) 

54. (d) 

55. (c) 

56. (a) 

57. (a) 

58. (a) 

59. (a) 

60. (d) 

61. (c) 

62. (d) 

63. (b) 

64. (c) 

65. (c) 

66. (d) 

67. (b) 

68. (b) 

69. (b) 

70. (b) 

71. (4) 

72. (6) 

73. (5) 

74. (0) 

75. (0) 

 

 

 

 


