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Topic : Kinematics 
 
Q.1 A particle is projected from level ground. Assuming projection point as origin, x-axis along horizontal and  

y-axis along vertically upwards. If particle moves in x-y plane and its path is given by y = ax – bx2 where a, b 
are positive constants. Then match the physical quantities given in column-I with the values given in 
column-II. (g in column II is acceleration due to gravity)  

  Column-I  Column-II    

 (A) Horizontal component of velocity  (P) 
b
a   

 (B) Maximum height   (Q) 
b4

a2
 

 (C) Horizontal range   (R) 
b2

g  

    (S) 
bg
a2 2

 

 
Q.2 A man who swims at a speed of 5 km/h wants to cross a 500 m wide stream flowing at 4 km/h and reach the 

point which is directly opposite to his starting point. If he reaches a point speed being 2 km/h. Find the 
minimum time in which he can reach his destination. 

500 m

B

A  
 (A) 5 min (B) 10 min (C) 15 min (D) 20 min  
  
Q.3 A particle is moving along x-axis with the acceleration a = 4 (m/s3)t – (3 m/s4)t2 , where t is the time in 

second. At time t = 0, x = 0 and v = 0. Find its average acceleration , over the time interval from 0 to 3s. 

 (A) –5 m/s2 (B) 2s/m
3

14
−  (C) –3 m/s2 (D) zero  

 

Q.4 A stone A of mass mA = 0.1 kg is thrown vertically upwards with initial speed of uA = 5 m/s from the ground. 
Simultaneously, another stone of mass mB = 0.2 kg is projected from the same place with initial velocity  
uB = 10 m/s at an angle of 30° to the horizontal. Then which of the following statement is correct ? 

 (A) A will rise higher than B  
 (B) A will take less time to reach to maximum compared to B 
 (C) Both A and B take same time to fall back to the ground 
 (D) When both finally strike the ground, the kinetic energy of A is twice that of B. 
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Q.5 If velocity of the particle is given by xv = , where x denotes the position of the particle. initially particle 
was at x = 4, then which of the following is incorrect ? 

 (A) At t = 2 sec. the position of the particle is at x = 9 
 (B) Particle acceleration at t = 2 sec is 1 m/s2 

 (C) Particle acceleration is 
2
1  m/s2 throughout the motion 

 (D) Particle will never go in negative direction from its starting position 
 
 Paragraph for Question No. 6 to 8  

 Given the setup shown in figure.  A projectile is launched with initial speed v0 = 30 m/s at a given angle  
α = 60º above the horizontal.  At a horizontal distance d = 30 m from the launch point stands an observer. 

  

 y 

x

v0 

α 

d    
 
Q.6  Find the height at which the projectile passes directly overhead of the observer-  

 (A) (20 3 – 10) m  (B) (40 3 – 20) m (C) (30 3 – 20) m  (D) (10 3  – 1) m 

 
Q.7  Give the components of the projectile's velocity and of its acceleration at the instant it is directly above the 

observer-  

 (A) [10 î + (20 3 – 10) ĵ ] m/s (B) [15 î + (15 3 – 20) ĵ ] m/s  

 (C) [15 î + (15 2  – 10) ĵ ] m/s  (D) [10 î + (20 2  – 10) ĵ ] m/s 

 

Q.8  Two particles having position vectors )ĵ5î3(r1 +=  metres and )ĵ3î5(r2 −−=  metres are moving with 

velocities )ĵ3î4(iv +=  m/s and )ĵ7î(v2 +α=  m/s. If the collide after 2 seconds, the value of 'α' is - 

 (A) 2 (B) 4 (C) 6 (D) 8  
 
Q.9 A point moves with deceleration along the circle of radius R so that at any time its tangential and normal 

accelerations are equal in magnitude. At the initial moment t = 0, the velocity of the point is v0. The velocity 
of point will be - 

 (A) v = 

R
tv1

v
0

0

+
at t second (B) v = v0e–S/R after s metre 

 (C) v = v0e–SR
 after s metre (D) None of these 
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Q.10 At time t = 0, a man starts to cross a 30 m wide stream flowing at 5 m/s in the shortest possible time by using 
a motor boat which can travel at 10 m/s in still water. At the same instant that, the man throws a ball 
vertically upward at 20 m/s.. Find 

 

30m

x
stream

y

 → s/m5

z-axis  
 (a) the time required by the man to cross the stream. 
 (b) the velocity of the ball w.r.t. ground when it is at its highest point. 
 (c) the coordinates of the ball when the man just crosses the stream w.r.t. the point of projection. (g = 10 m/s2) 
 The axis are as shown in the figure, with the origin at the point of projection of the ball, the x-axis along the 

direction of the flow of the stream, the z-axis vertically upward and the y-axis right across the stream. 
 
Q.11 Match the column : 

Column-I Column-II 
(A) A particle is moving in a circle perpendicular (P) The acceleration may be to its velocity 
(B) A particle is moving in a straight line the velocity (Q) The acceleration may be in direction of velocity. 
(C) A particle is undergoing projectile motion some 

angle θ(0 < θ < π/2) with velocity 
(R)The acceleration may make  With angle of 

projection α to the horizontal, 0 < α ≤ π/2  
(D) A particle is moving in space opposite to  (S) The acceleration may be its velocity 
 (T) The acceleration may be zero 

 
Q.12  A particle starts from origin at time t = 0 and moves along x-axis with acceleration 'a' varying with time 't' as 

per relation a = 2 – t. (a in m/s2, t in sec) 
       Column I   Column II  
 (A) Speed is increasing    (P) At t = 1 sec  
 (B) Speed is decreasing   (Q) At t = 2 sec 
 (C) Distance from origin is increasing  (R) At t = 3 sec 
 (D) Distance from origin is decreasing  (S) At t = 4 sec 
    (T) At t = 5 sec 
 
 

 
 

ANSWERS  
 

1. (A → R; B → Q, C → P)  2. (B)    3. (C)     4. (C)  5. (B)  6. (C)  

7. (B)   8. (D)   9. (A,B)   10. [(a) 3s, (b) ( )ĵ10î5 +  m/s, (c) ( )k̂15ĵ30î15 ++  m]  

11. A → P,R; B → Q,S, T; C → P,Q,R,S; D → P,Q,R,S,T   12. A → P,S,T; B → R; C → P,Q,R; D → T 


