
 

 

PHYSICS 

SECTION – I 

Straight Objective Type 

This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 

which ONLY ONE is correct. 
 

24. A smooth sphere of radius R is made to translate in a straight line with a constant acceleration 

a = g. A particle kept on the top of the sphere is released from there at zero velocity with 

respect to the sphere. The speed of particle with respect to the sphere as a function of angle  

as it slides down is : 

 (A)  
R (sin cos )

2

g
   (B)  R 1 cos sing  

 (C)  4R sing      (D) 2R 1 sin cosg  

 

25. The momentum of a body is increased by 20%. Find the percentage increase in kinetic energy 

(nearly) 

 (A)  40% (B)  22% 

 (C)  41% (D)  44% 

 

26. A ball suspended by  a thread swing in a vertical plane so that its acceleration values in the 

extreme and the lowest position are equal. Find the thread deflection angle in the extreme 

position. 

  (A)  2 tan
1
 2 (B)  2 tan

1
 1/2 

  (C)  tan
1
 2 (B)  tan

1
 ½ 

 

27. A simple pendulum is oscillating with angular displacement 90°. For what angle with vertical 

the acceleration of bob directed horizontally ? 

 (A)  1 1
cos

3
 (B)  

1 1
cos

3
 

 (C)  
1 1

cos
2

 (D)  1 1
cos

2
 

28. A nail is located certain distance vertically below the point of suspension of a simple 

pendulum. The pendulum bob is released from the position where the string makes an angle 

60° from the vertical. Calculate the distance of the nail from the point of suspension such that 

the bob will just perform revolutions with the nail as the centre. Assume the length of the 

pendulum to be 1 m. 

 (A)  0.80 m (B)  0.60 m 

 (C)  0.40 m (D)  0.20 m 

 

29. A particle of mass m slides from the top of the surface of a sphere of radius R. It looses 

contact and strikes the ground. At what angular position  with upward vertical the particle 

will loose contact with the surface ?  



 

 

 (A)  1 1
cos

3
 (B)  1 2

cos
3

 

 (C)  1 3
cos

4
 (D)  1 3

cos
5

 

 

SECTION – II 

Multiple Correct Answer Type 
This section contains 4 multiple correct answer(s) type questions. Each question has 4 choices (A), 

(B), (C) and (D), out of which ONE OR MORE is/are correct.  

 

30. A small heavy block is attached to the lower end of a light rod of length l which can be 

rotated about its suspension point. The minimum horizontal velocity of the block (so that it 

move in a complete circle) ? 

 (A)  4gl  at lowest point (B)  gl  at highest point 

 (C)  5gl  at lowest point (D)  Zero at highest point  

 

31. A ball of mass m is attached to the lower end of light vertical spring of force constant k. The 

upper end of the spring is fixed. The ball is released from rest with the spring at its normal 

(unstretched) length, comes to rest again after descending through a distance x. 

 (A) x = mg/k 

 (B)  x = 2 mg/k 

 (C) The ball will have no acceleration at the position where it has descended through x/2 

(D)  The ball will have an upward acceleration equal to g at its lowermost position 

 

32. A man who can swim at a speed v relative to the water wants to cross a river of width d, 

flowing with a speed u The point opposite him across the river is P. 

 (A)  The minimum time in which he can cross the river is 
v

d
 

 (B)  He can reach the point P in time 
v

d
 

 (C)  He can reach the point P in time 
22 uv

d
 

 (D)  He cannot reach P if u > v  

 

33. A particle moves in the xy plane with a constant acceleration ‘g’ in the negative y-direction. 

Its equation of motion is y = ax  bx
2
, where a and b are constants. Which of the following 

are correct ? 

 (A)  The x-component of its velocity is constant 

 (B)  At the origin, the y-component of its velocity is a 
b2

g
 

 (C)  At the origin, its velocity makes an angle tan
1
 (a) with the x-axis 

 (D)  The particle moves exactly like a projectile 



 

 

SECTION – III 

Reasoning Type 
This section contains 4 reasoning type questions. Each question has 4 choices (A), (B), (C) and (D), 

out of which ONLY ONE is correct. 
 

CODE 

(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 

 

34. STATEMENT 1: The work done in bringing a body down from the top to the base along a 

frictionless incline plane is the same as the work done in bringing it down from the vertical side.  

  and 

  STATEMENT 2: The gravitational force on the body along the inclined plane is the same as 
that along the vertical side. 

35. STATEMENT 1 : Power developed in a uniform circular motion is always zero.   

 and 

 STATEMENT 2 : Work done in case of a uniform circular motion is zero. 

36. STATEMENT 1 : A car and heavy lorry have the same speed; moving on a road. Same back 

force is applied and both stop in same distance. 

 and 

 STATEMENT 2 : Same force will cause the different retardation in the two vehicles. 

37. STATEMENT – 1 :    A particle in motion may not have variable speed but constant velocity. 

 and 

 STATEMENT – 2 : A particle in motion may not have non-zero acceleration but constant 
velocity.   

SECTION – IV 

Linked Comprehension Type 

This section contains 3 paragraphs. Based upon each paragraph, 3 multiple choice questions have to 

be answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is 

correct. 

 

Paragraph for Questions Nos. 38 to 40 

A particle is projected with a velocity gR4u  along a smooth semicircular track of radius R. (See 

figure). At some angular position particle will leave contact with the track. After that particle will 

become a projectile. 

 

R A

 



 

 

 

38.  The angle made by position vector of particle with vertical when particle leaves contact with 

track is 

  (A)  sin
1
 
2
/3 (B)  tan

1
 
2
/3   

  (C)  cos
1
 
2
/3   (D)  cot

1
 
2
/3 

 

39.  The velocity of particle as a function of  (shown in figure) is 

  (A)  )cos1(gR2   (B)  )sin1(gR2  

  (C)  )tan1(gR2     (D)  )cot1(gR2  

40.  If mass of particle is m then normal reaction between particle and track at point A (see figure) 

is 

  (A)  mg   (B)  2mg 

  (C)  3mg   (D)  zero 

Paragraph for Questions Nos. 41 to 43 

 

A single conservative force F(x) acts on 1 kg particle that moves along x-axis. The potential energy 

U(x) is given by U(x) = 20 + (x  2)
2
 where x is in meters. At x = 5 m the particle has a kinetic 

energy of 20 J. 

 

41.  What is the mechanical energy 

   (A)  29 J   (B)  20 J 

 (C)  49 J   (D)  19 J 

 

42. The maximum kinetic energy of particle  

  (A)  29 J   (B)  20 J 

 (C)  49 J   (D)  98 J 

 

43. For what (finite) value of x does F (x) = 0   

 (A)  x = 2m   (B)  x = 4 m 

 (C)  x =  0 m   (D)  x = 1 m 

 

Paragraph for Questions Nos. 44 to 46 

 

We can obtain conservation of mechanical energy for an object moving in two or three dimensions 

just as we did for motion in one dimension. From the work-energy theorem, the change in the kinetic 

energy of the object equals the work done by all the forces on the object: Kf – Ki = Wnet. Suppose 



 

 

that only conservative forces are performing work on the object. The work done by a conservative 

force is independent of the path and is equal to the negative of the change in potential energy. 

Combining these results, we have Kf – Ki = Wnet = – Uf – Ui). Rearranging this last expression gives 

Kf + Uf = Ki + Ui, or Ef = Ei. 

 

 Where E = K + U is the mechanical energy of the system. The mechanical energy is 

conserved because the only forces performing work are conservative, and the net work done can then 

be written as the negative change in potential energy. If only conservative forces perform work, the 

mechanical energy of the system is conserved. 

 

44. If we lift a body from rest to a height h and the body is in static equilibrium, then net work 

done is 

 (A)  + ve     (B)   ve 

 (C)  zero     (D)  unity 

 

45. A heavy weight is suspended from a spring. A person raises the weight till the spring 

becomes slack. The work done by him is W. The energy stored in the stretched spring was E. 

What will be the gain in gravitational potential energy ? 

 (A)  W      (B)  E 

 (C)  W + E     (D)  W  E 

 

46. A person draws water from a 5 m deep well in a bucket of mass 2 kg of capacity 8 litre by a 

rope of mass 1 kg What is the total work done by the person ? (assume g = 10 m/sec
2
) 

 (A)  550 J     (B)  525 J 

 (C)  125 J     (D)  500 J 


