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KINEMATICS 

SOLUTIONS 

LEVEL – 1 

 

DISTANCE AND DISPLACEMENT, SPEED AND VELOCITY, AVG. SPEED AND AVG.  
VELOCITY 
 

1. A particle moves in the direction of east for 2 s with velocity of 15 ms-1. Then it moves 

towards north for 8s with a velocity of 5 ms-1. The average velocity of the particle is 

 (a) 1 ms-1 (b) 5 ms-1 (c) 7 ms-1 (d) 10 ms-1 

 
2. An aeroplane moves 400 m towards north, 300 m towards west and then 1200 m vertically 

upwards. Then its displacement from the initial position is 
 (a) 1300 m (b) 1400 m (c) 1500 m (d) 1600 m 

  
 
3. An athelete completes one round of a circular track of radius R in 40 sec. What will be his 

displacement at the end of 2 min. 20 sec. 

 (a) zero (b) 2 R (c) 2  R (d) 7  R 

  
 
4. A bus traveling the first one-third distance at a speed of 10 km/h, the next one-fourth at 20 

km/h and the remaining at 40 km/h. The average speed of the bus is nearly 
 (a) 9 km/h (b) 16 km/h (c) 18 km/h (d) 48 km/h 
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5. An insect crawls a distance of 4m along north in 10 seconds and then a distance of 3m 

along east in 5 seconds. The average velocity of the insect is: 
 (a) 7/15 m/s (b) 1/5 m/s (c) 5/15 m/s (d) 12/15 m/s 
  

6. A projectile is thrown with an initial velocity of ˆ ˆ 
 

a bi j m/s. If the range of projectile is twice 

the maximum height reached by it, then 
 (a) b = a/2 (b) b = a (c) b = 2a (d) b = 4a 

  
 
7. A hall has the dimensions 10m × 10m × 10m. A fly starting at one corner ends up at a 

diagonally opposite corner. The magnitude of its displacement is nearly : 

 (a)  5 2m  (b)  10 3m  (c)  20 3m  (d)  30 3m  

  
 
8. A particle starts from the origin, goes along y-axis to the point (0, 30m) and then returns 

along the same line to the point (0, –30m). The distance and displacement of the particle 
during the trip is : 

 (a)  0 , 0 (b)   90m, –30m (c)  –30m, 90m (d)  0, –30m 
 Displacement=–30–0= –30m 
 Distance=30+[30–(–30)] 
 =90m 
 
9 A train moves with a speed of 30 km/h in the 1st 15 minutes, with another speed of 40 km/h 

in the next 15 minutes and then with a speed of 60 km/h in the last 30 minutes. The average 
speed of the train for this journey is : 

 (a) 60 km/h (b) 47.5 km/h (c) 45 km/h (d) 50 km/h 

 d1 = 30 15 450m   

 d2 = 40 15 600m   

 d3 60 30 1800m    

 Total dorten = 1800 600 450   

 =2850m  

 Total level = 15 15 30   

 =60 



 Kinematics   Phy. XI  

COLLEGES: ANDHERI / BORIVALI / CHEMBUR / DADAR / KALYAN / KHARGHAR / NERUL / POWAI / THANE 165 

 Avg sp = 
2850 285

47.5kmh
60 6

   

 
AVG. ACCELERATION AND APPLICATION OF CALCULAS 
 
10. The position of a particle moving along x-axis is given by x = 10t – 2t2. Then the time (t) at 

which it will 
 momently come to rest is 
 (a) 0 (b) 2.5 s (c) 5 s (d) 10 s 

  
 
11. At any instant, the velocity and acceleration of a particle moving along a straight line are v 

and a. The speed of the particle is increasing if 
 (a) v > 0, a > 0 (b) v < 0, a > 0 (c) v > 0, a < 0 (d) v > 0, a = 0 

 acceleration of fan must be incensing in order to gain speed. if acceleration is 
increasing then velocity also increases.  

 
12. If v is the velocity of a body moving along x-axis, then acceleration of body is 

 (a) 
dv

dx
 (b) 

dv
v

dx
 (c) 

du
x

dx
 (d) 

dx
v

dv
 

  
 
13. If a body is moving with constant speed, then its acceleration 
 (a) Must be zero (b) May be variable (c) May be uniform (d) Both (b) & (c) 
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14. The initial velocity of a particle is u (at t = 0) and the acceleration a is given by 
3/2t . Which 

of the following relations is valid? 

 (a) 
3/2v u t   (b) 

33

2

t
v u


   (c) 

5/22

5
v u t    (d) 

5/2v u t   

  
 
15. The position x of particle moving along x-axis varies with time t as x = Asin (ωt) where A and 

ω are positive constants. The acceleration a of particle varies with its position (x) as 
 (a) a = Ax (b) a = – ω2x (c) a = A ω x (d) a = ω2 x A 

  
 
16. A body is moving with variable acceleration (a) along a straight line. The average 

acceleration of body in time interval t1 to t2 is 

 (a) 2 1[ ]

2

a t t
 (b) 2 1[ ]

2

a t t
 (c) 

2

1

2 1

t

t

a dt

t t


 (d) 

2

1

2 1

t

t

a dt

t t


 

  
 
17. The position of a particle moving along x-axis given by x = (–2t3 + 3t2 +5)m. The acceleration 

of particle at the instant its velocity becomes zero is 
 (a) 12 m/s2 (b) -12 m/s2 (c) -6 m/s2 (d) Zero 
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18. A body is projected vertically upward direction from the surface of earth. If upward direction 
is taken as positive, then acceleration of body during its upward and downward journey are 
respectively 

 (a) Positive, negative   (b) Negative, negative  
 (c) Positive, positive   (d) Negative, positive 
 
CONSTANT ACCELERATION AND FREE FALL 
 
19. Shown here are the velocity and acceleration vectors for an object in several different types 

of motion. In which case is the object slowing down and turning to the left? 

 (a)  (b)   (c)   (d)   
 As the man is slowing down therefore, the acceleration component should be opposite to the 

velocity. so, the angle between velocity vector and acceleration vector should be obtuse.  
 As the man is turning to the right therefore, the acceleration vector component should be 

towards the left side. 
 
20. A body is projected vertically upwards with a velocity v. It returns to the point from which it 

was  projected after some time. The average velocity and speed for the total time of flight are 
respectively. 

 (a) 
v

2
, v (b) 0, 

v

2
 (c) 0, 0  (d) 

v

2
,0. 

   
 
21. A body is released from the top of a tower of height h metre, it takes t second to reach the 

ground. Where is the body at the time 
t

2
? 

 (a) at h/2 meters from the ground  
 (b) at h/4 m from the ground 
 (c) depends on the mass and velocity of body  
 (d) at 3h/4 m from the ground 
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22. A particle is projected vertically upwards and it reaches the maximum height H in time T 
seconds. The height of the particle at any time t will be 

 (a) g (t  – T)2 (b) H– 
1

2
g (t – T)2 (c) 

1

2
g (t – T)2 (d) H – g (t – T) 

  

  

  
  
23. A body starts from rest with uniform acceleration. If its velocity after n seconds is v, then its 

displacement in the last two seconds is  

 (a) 
2v(n 1)

n


 (b) 

v(n 1)

n


 (c) 

v(n 1)

n


 (d) 

2v(2n 1)

n


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24. A particle start moving from rest state along a straight line under the action of a constant 
force and travel distance x in first 5 seconds. The distance travelled by it in next five seconds 
will be 

 (a) x (b) 2 x (c) 3 x (d) 4 x 
 we know distance covered in straight line is given as S=ut+at2/2 
 for starting from rest take initial velocity u=0 we get S=at2/2 
 It is given that for t=5second S=x so x=a52/2=25a/2 
 Now distance in the duration of 6 to 10 second will be distance in 10 second - distance in 5 

seconds =a102/2−a52/2=75a/2=3×25a/2=3x. 
 Answer is 3x 
 
25. A body is projected vertically upward with speed 40 m/s. The distance travelled by body in 

the last second of upward journey is [take g = 9.8 m/s2 and neglect effect of air resistance] 
 (a) 4.9 m (b) 9.8 m (c) 12.4 m (d) 19.6 m 

  
26. A ball is dropped from a bridge of 122.5 metre above a river. After the ball has been falling 

for two seconds, a second ball is thrown straight down after it. Initial velocity of second ball 
so that both hit the water at the same time is 

 (a) 49 m/s (b) 55.5 m/s (c) 26.1 m/s (d) 9.8 m/s 
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27. A balloon starts rising from ground from rest with an upward acceleration 2 m/s2. Just after 1 
s, a stone is dropped from it. The time taken by stone to strike the ground is nearly 

 (a) 0.3 s (b) 0.7 s (c) 1 s (d) 1.4 s 

  

  

  
 
28. A boy throws balls into air at regular interval of 2 second. The next ball is thrown when the 

velocity of first ball is zero. How high do the ball rise above his hand? [Take g = 9.8 m/s2] 
 (a) 4.9 m (b) 9.8 m (c) 19.6 m (d) 29.4 m 
 Velocity of a ball becomes zero when the ball is at maximum height. 
 The interval is 2 s, which means that after the 1 st ball reaches max height at that time 2nd 

ball is thrown 
 It means time of ascent of ball is 2 s 
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 So, time of ascent= u/g = 2 
 So u= 19.6 m/s 
 Then ,the max height= u^2/2g =19.6*19.6/2*9.8 
 Max height = 19.6 m 
 
29. A ball projected from ground vertically upward is at same height at time t1 and t2. The speed 

of projection of ball is [Neglect the effect of air resistance] 

 (a) 2 1[ ]g t t  (b) 1 2[ ]

2

g t t
 (c) 2 1[ ]

2

g t t
 (d) 1 2[ ]g t t  

  

  
 
30. A ball is dropped from a height h above ground. Neglect the air resistance, its velocity (v) 

varies with its height above the ground as 

 (a) 2 ( )g h y  (b) 2gh  (c) 2gy  (d) 2 ( )g h y  
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GRAPHICAL ANALYSIS 
 

31. Figure shows the displacement (x)-time (t) graph of a particle 
moving on the X-axis. 

 (a) The particle is at rest                          
 (b) The particle is continuously going along X-direction       
 (c) The velocity of particle increases upto time t0 and then 

becomes constant      
 (d) The particle moves at a constant velocity up to a time t0, 

and then stops.  

x

O t0 t 

 The displacement-time graph is a straight line inclined to time axis upto time t0, indicates a 
uniform velocity. After time t0, the displacement-time graph is a straight line parallel to time 
axis indicates the particle is at rest. 

 
32. The displacement-time graph for two particles A and B are straight lines inclined at angles of 

30º and 60º with the time axis. The ratio of velocities of VA : VB is 

 (a) 1 : 2 (b) 1 :  3 (c) 3 : 1 (d) 1 : 3 

  
 
33. The velocity versus time graph of a body in a straight line is as shown in Figure. The 

displacement of the body in five seconds is 

 

2

1

0

–1

–2

1 2 3 4 5 t(s)

v(m/s)

 
 (a) 2 m (b) 2.5 m (c) 4 m (d) 5 m 

  
  
34. Figure shows the displacement-time graph of a particle moving on the X-axis.  

 

x

tt0  
 (a)  the particle is continuously going in positive x direction     
 (b)  the particle is at rest  
 (c)  the velocity increases up to a time t0, and then becomes constant  

 (d)  the particle moves at a constant velocity up to a time t0, and then stops. 
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When an object travels equal distances in equal intervals of time, it moves with uniform 
speed. The distance traveled by the object is directly proportional to the time taken. The 
particle moves at a constant velocity up to a time t0. 
After time t0, the displacement is constant because the graph is parallel to the time axis, 
which shows the particle has stopped. 

 
35. The velocity - time graph of a linear motion is shown in figure. The displacement from the 

origin after 8 sec. is : 

-2

0
1 2 3 4 5 6 7 8

t(sec.)
2

4
V(m/s)

 
 (a) 5 m (b) 16 m (c) 8 m  (d) 6 m. 

  
 
36. Figure shows the graph of x-coordinate of a particle moving along x-axis as a function of 

time. Average velocity during t = 0 to 6 s and instantaneous velocity at t = 3 s respectively, 
will be 

  
 (a) 10 m/s, 0 (b) 60 m/s, 0 (c) 0, 0 (d) 0, 10 m/s 
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37. For the acceleration-time (a-t) graph shown in figure, the change in velocity of particle from t 
= 0 to t = 6 s is 

  
 (a) 10 m/s (b) 4 m/s (c) 12 m/s (d) 8 m/s 
 
 (2) 

  

  
 
38. The velocity versus time graph of a body moving in a straight line is as shown in the figure 

below 

  
 (a) The distance covered by the body in 0 to 2 s is 8 m 
 (b) The acceleration of the body in 0 to 2 s is 4 ms-2 
 (c) The acceleration of the body in 2 to 3 s is 4 ms-2 
 (d) The distance moved by the body during 0 to 3 s is 6 m 
 
39. A particle moves along x-axis in such a way that its x-co-ordinate varies with time according 

to the equation x = 4 – 2t + t2. The speed of the particle will vary with time as 

 (a)  (b)  (c)  (d)  
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40. The position (x)-time (t) graph for a particle moving along a straight line is shown in figure. 
The average speed of particle in time interval t = 0 to t = 8 s is 

  
 (a) Zero (b) 5 m/s (c) 7.5 m/s (d) 9.7 m/s 
 (b) 

  
 
41. If R and H are the horizontal range and maximum height attained by a projectile, than its 

speed of projection is 

 (a) 
24

2
R

gR
gH

  (b) 
2

2
8

R g
gH

H
  (c) 

8
2

H
gH

Rg
  (d) 

2

2
R

gH
H

  

 (b) 
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GROUND TO GROUND PROJECTION 
42. Two projectiles A and B are projected with angle of projection 15º for the projectile A and 45º 

for the projectile B. If RA and RB  be the horizontal range for the two projectiles, then : 

 (a)  RA < RB  

 (b)  RA= RB  
 (c)  RA > RB    

 (d)  the information is insufficient to decide the relation of RA with RB. 

  
 

43. A projectile is thrown with an initial velocity of ˆ ˆ 
 

a bi j m/s. If the range of projectile is twice 

the maximum height reached by it, then 
 (a) b = a/2 (b) b = a (c) b = 2a (d) b = 4a 

 

2u sin
h

2g


  

 

2u sin 2
R

g


  

   
 

2 2 2

2

u sin cos 2 u sin

g 2g

u sin
u sin u cos

2

b
a.b

2

b 2a

   



  




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44. The angle of projection, at which the horizontal range and maximum height of projectile are 
equal, is  

 (a) 45º (b)  = tan–1 (0.25) (c)  = tan–1 4 (d) 60º. 

  
 
45. A javelin thrown into air at an angle with the horizontal has a range of 200 m. If the time of 

flight is 5 second, then the horizontal component of velocity of the projectile at the highest 
point of the trajectory is  

 (a) 40 m/s (b) 20 m/s (c) 9.8 m/s (d) 5 m/s 

  
 
46. The position coordinates of a projectile projected from ground on a certain planet (with no 

atmosphere) are given by y = (4t – 2t2)m and x = (3t) metre, where t is in second and point of 
projection is taken as origin. The angle of projection of projectile with vertical is 

 (a) 30  (b) 37  (c) 45  (d) 60  
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47. A particle is projected from ground with speed 80 m/s at an angle 30° with horizontal from 
ground. The magnitude of average velocity of particle in time interval t = 2 s to t = 6 s is 
[Take g = 10 m/s2] 

 (a) 40 2m / s  (b) 40m / s  (c) Zero (d) 40 3m / s  

  
 
48. Two objects are thrown up at angles of 45° and 60° respectively, with the horizontal. If both 

objects attain same vertical height, then the ratio of magnitude of velocities with which these 
are projected is 

 (a) 
5

3
 (b) 

3

5
 (c) 

2

3
 (d) 

3

2
 

 Given, 

 Angle 450,600 
 So,  

 

2

1
2

1

2

22

sin

V 2g

sinV

2g



 
 

 
 

 Where 

o o

1 2

2

2

1

2

45 , 60

3
V 2

1V

2

   

 
  
  
  
 
 

 

 

3
34

1 2

2

   

 So,  

 1

2

V 3

V 2
  

 Thus, the ratio of magnitude of velocities with which these are projected is  

 1

2

V 3

V 2
  
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49. For an object projected from ground with speed u horizontal range is two times the maximum 
height attained by it. The horizontal range of object is 

 (a) 
22

3

u

g
 (b) 

23

4

u

g
 (c) 

23

2

u

g
 (d) 

24

5

u

g
 

 

  
 

50. The velocity at the maximum height of a projectile is 
3

2
times its initial velocity of projection 

(u). Its range on the horizontal plane is 

 (a) 

23

2

u

g
 (b) 

23

2

u

g
 (c) 

23u

g
 (d) 

2

2

u

g
 

 speed at the maximum height is only going to be horizontal component which is ucosθ 

 

o

3u
u cos

2

30

 

 

 

 Therefore range R = 

2 2 o 2u sin 2 u sin 60 3u

g g 2g


   

 
51. A projectile is thrown into space so as to have a maximum possible horizontal range of 400 

metres. Taking the point of projection as the origin, the co-ordinates of the point where the 
velocity of the projectile is minimum are 

 (a) (400, 100) (b) (200, 100) (c) (400, 200) (d) (200, 200) 
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52. If the time of flight of a bullet over a horizontal range R is T, then the angle of projection with 

horizontal is  

 (a) 

2
1tan

2

gT

R

  
 
 

 (b) 

2
1 2

tan
R

gT

  
 
 

 (c) 
1

2

2
tan

R

g T

  
 
 

 (d) 
1 2

tan
R

gT

  
 
 

 

  
53. When a particle is projected at some angle to the horizontal, it has a range R and time of 

flight t1. If the same particle is projected with the same speed at some other angle to have 
the same range, its time of flight is t2, then 

 (a) 
1 2

2
 

R
t t

g
 (b) 

1 2 
R

t t
g

 (c) 
1 2

2R
t t

g
  (d) 

1 2

R
t t

g
  

  
 
54. A projectile is thrown with velocity v at an angle θ with horizontal. When the projectile is at a 

height equal to half of the maximum height, the vertical component of the velocity of 
projectile is 

 (a) sin 3v   (b) 
sin

3

v 
 (c) 

sin

2

v 
 (d) 

sin

3

v 
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PROJECTILE FROM A HEIGHT 
 
55. Figure shows a projectile thrown with speed u = 20 m/s at an angle 30° with horizontal from 

the top of a building 40 m high. Then the horizontal range of projectile is 

  

 (a) 20 3m  (b) 40 3m  (c) 40 m (d) 20 m 
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56. Two paper screens A and B are separated by distance 100 m. A bullet penetrates A and B, 

at points P and Q respectively, where Q is 10 cm below P. If bullet is travelling horizontally at 
the time of hitting A, the velocity of bullet at A is nearly 

 (a) 100 m/s (b) 200 m/s (c) 600 m/s (d) 700 m/s 
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57. A ball is projected from a point O as shown in figure. It will strike the ground after (g = 10 

m/s2) 

  
 (a) 4 s (b) 3 s (c) 2 s (d) 5 s 

  

  
 
RELATIVE MOTION IN ONE DIMENSION 
 
58. A body A of mass 4 kg is dropped from a height of 100 m. Another body B of mass 2 kg is 

dropped from a height of 50 m at the same time. Then : 
 (a) Both the bodies reach the ground simultaneously.  

 (b) A takes nearly 0.7th of time required by B  

 (c)  B takes nearly 0.7th of time required by A 
 (d) A takes double the time required by B.  
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59. Two particles are moving with velocities v1 and v2. Their relative velocity is the maximum 

when the angle between their velocities is : 

 (a)  zero (b) /4 (c) /2 (d)  
 The relative velocity of one body w.r.t. other body is maximum if they move in opposite 

direction. Thus the angle between their velocities must be π so that their relative velocity is 
maximum. 



60. A body falls freely from a height of 50 m. Simultaneously, another body is thrown from the 
surface of earth with a certain initial velocity. The two bodies meet at a height of 10 m. What 
is the initial velocity of the second body ? 

 (a) 4.9 m/s (b) 9.8 m/s (c) 17.5 m/s (d) 19.6 m/s 
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61. A body is projected vertically upward with speed 10 m/s and other at same time with same 
speed in downward direction from the top of a tower. The magnitude of acceleration of first 
body w.r.t. second is {take g = 10 m/s2} 

 (a) Zero (b) 10 m/s2 (c) 5 m/s2 (d) 20 m/s2 

  
 
62. Two balls are projected upward simultaneously with speeds 40 m/s and 60 m/s. Relative 

position (x) of second ball w.r.t. first ball at time t = 5 s is [Neglect air resistance]. 
 (a) 20 m (b) 80 m (c) 100 m (d) 120 m 

  
 
RELATIVE MOTION IN TWO DIMENSION 
 
63. A swimmer wishes to reach directly opposite bank of a river, flowing with velocity 8 m/s. The 

swimmer can swim 10 m/s in still water. The width of the river is 480 m. Time taken by him to 
do so: 

 (a) 60 sec (b) 48 sec (c) 80 sec (d)  none of these.  
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64. A man who can swim at the rate of 2 km/h crosses a river to an exactly opposite point on the 
other bank by swimming in a direction of 120º to the flow of the water in the river. The 
velocity of the water current in km/h is : 

 (a) 1 (b) 2 (c)  1/2 (d) 3/2 

  
 
65. A boat covers certain distance between two spots in a river taking t1 hrs going downstream 

and t2 hrs going upstream. What time will be taken by boat to cover same distance in still 
water? 

 (a) 1 2

2

t t
 (b) 2 12( )t t  (c) 1 2

1 2

2t t

t t
 (d) 

1 2t t  

  
 
66. A train of 150 m length is going towards North at a speed of 10 m/s. A bird is flying at 5 m/s 

parallel to the track towards South. The time taken by the bird to cross the train is 
 (a) 10 s (b) 15 s (c) 30 s (d) 12 s 

  
 
67. Two cars are moving in the same direction with a speed of 30 km/h. They are separated 

from each other by 5 km. Third car moving in the opposite direction meets the two cars after 
an interval of 4 minutes. The speed of the third car is 

 (a) 30 km/h (b) 25 km/h (c) 40 km/h (d) 45 km/h 

  



 Kinematics   Phy. XI  

COLLEGES: ANDHERI / BORIVALI / CHEMBUR / DADAR / KALYAN / KHARGHAR / NERUL / POWAI / THANE 187 

68. Four persons P, Q, R and S are initially at the four corners of a square of side d. Each 
person now moves with a constant speed v in such a way that P always moves directly 
towards Q, Q towards R, R towards S, and S towards P. The four persons will meet after 
time 

 (a) 
2

d

v
 (b) 

d

v
 (c) 

3

2

d

v
 (d) They will never meet 

  
 
69. Two trains each of length 100 m moving parallel towards each other at speed 72 km/h and 

36 km/h respectively. In how much time will they cross each other? 
 (a) 4.5 s (b) 6.67 s (c) 3.5 s (d) 7.25 s 

  
 
70. A ball is dropped from the top of a building of height 80 m. At same instant another ball is 

thrown upwards with speed 50 m/s from the bottom of the building. The time at which balls 
will meet is 

 (a) 1.6 s (b) 5 s (c) 8 s (d) 10 s 
 Step 1 - Draw diagrams according to given data Refer Figure 

  
 Speed of ball 2 at which it is thrown, v=50 m/s 
 initial velocity of ball 1 is zero 
 Let both the balls meet when distance covered by ball 2 is x 
 So distance covered by ball 1 in this time is 80−x 
 Let t is the time at which both the balls meet. 
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71. A shell is fired vertically upwards with a velocity v1 from a trolley moving horizontally with 

velocity v2. A person on the ground observes the motion of the shell as a parabola, whose 
horizontal range is 

 (a) 

2

1 22v v

g
 (b) 

2

12v

g
 (c) 

2

22v

g
 (d) 1 22v v

g
 

  
 
72. Out of the two cars A and B, car A is moving towards east with a velocity of 10 m/s whereas 

B is moving towards north with a velocity 20 m/s, then velocity of A w.r.t. B is (nearly) 
 (a) 30 m/s (b) 10 m/s (c) 22 m/s (d) 42 m/s 

  
 



 Kinematics   Phy. XI  

COLLEGES: ANDHERI / BORIVALI / CHEMBUR / DADAR / KALYAN / KHARGHAR / NERUL / POWAI / THANE 189 

73. A man moves in an open field such that after moving 10 m on a straight line, he makes a 
sharp turn of 60º to his left. The total displacement just at the start of 8th turn is equal to 

 (a) 12 m (b) 15 m (c) 17.32 m (d) 14.14 m 
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LEVEL – II 

DISTANCE AND DISPLACEMENT, SPEED AND VELOCITY, AVG. SPEED AND AVG.  
VELOCITY 
 
1. A particle moving in a straight line covers half the distance with speed of 3m/s. The other 

half of the distance is covered in two equal time intervals with speed of 4.5 m/s and 7.5 m/s 
respectively. The average speed of the particle during this motion is 

 (a) 4.0 m/s (b) 5.0 m/s (c) 5.5 m/s (d) 4.8 m/s 

  
 

2. The table shows the distance covered in successive seconds by a body accelerated 
uniformly from rest 

 Time interval (s) I II III IV   

 Distance  (cm) 2 6 10 14 

 What is the speed of the body after 4 sec? 

 (a) 4 cm/sec (b) 8 cm/sec (c)  14 cm/sec (d) 16 cm/sec 
 
3. A body moves in a straight line along x-axis, its distance from the origin is given by the 

equation                      x = 8t - 3t2. The average velocity in the interval from t = 0 to t = 4 is 
 (a) 2 m/s (b) –16 m/s (c) –4 m/s (d) 5 m/s 
 
4. The height y and distance x along the horizontal for a body projected in the vertical plane are 

given by 

 y = 8 t – 5t2 and x = 6 t. The initial velocity of the projected body is 

 (a) 8 m/s (b) 9 m/s (c) 10 m/s (d) 
10

3
m/s 
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5. Choose the correct statement from the following: 
 (a) The magnitude of velocity of  a particle is equal to its speed. 
 (b) The magnitude of the average velocity in an interval is equal to its average speed in that 

interval. 
 (c) It is possible to have a situation in which the speed of the particle is never zero but the 

average speed in an interval is zero. 
 (d) It is possible to have a situation in which the instantaneous speed of particle is always 

zero but the average speed is not zero. 
 Velocity is speed in a certain direction. So, magnitude of velocity is speed. 

 But, average velocity is not the average speed in a certain direction. And, if a body is  
 moving, its average speed is always non-zero. If a body is not moving, its average speed  
 must also be zero. 
 
6. The location of a particle has changed. What can we say about the displacement and the 

distance covered by the particle. 
 (a) Neither can be zero  (b) One may be zero 
 (c) Both may be zero   (d) One is +ve, other is -ve and vice versa 
 When location of a particle has changed, it must have covered some distance and undergone some 

displacement. As, initial and final position of body are different, so distance and displacement, 
both can neither be zero. 

  
7. A train moving with a constant speed along a straight track takes a bend in a curve with the 

same speed. Due to this : 
 (a) its velocity is changed in magnitude  (b)  its velocity is not changed 
 (c) its speed only is changed  (d) its velocity is changed. 
 

8. A particle projected from origin moves in x-y plane with a velocity ˆ ˆ3 6v i xj  , where î and 

ĵ  are the unit vectors along x and y axis. Find the equation of path followed by the particle 

 (a) 
2y x  (b) 

2

1
y

x
  (c) 

22y x  (d) 
1

y
x

  
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AVG. ACCELERATION AND APPLICATION OF CALCULAS 
9. Choose the wrong statement . 
 (a) Zero velocity of a particle does not necessarily mean that its acceleration is zero. 
 (b) Zero acceleration of a particle does not necessarily mean that its velocity is zero. 
 (c) If speed of a particle is constant, its acceleration must be zero.  
 (d) none of these. 
 
10. The initial velocity of a particle moving along x-axis is u (at t = 0 and x = 0) and its 

acceleration a is given by a = kx. Which of the following equation is correct between its 
velocity (v) and position (x)? 

 (a)  2 2 2v u kx  (b)  2 2 22v u kx  (c) 2 2 2v u kx   (d) 2 2 2v u kx   

  

  
  
11. A particle moving with a constant  acceleration from A to B in the straight line AB has 

velocities u and v at A and B respectively. If C is the mid-point of AB then the velocity of 
particle while passing C will be  

 (a) 
2 2v u

2


 (b) 

v u

2


 (c) 

v u

2


 (d) 

1 1

v u

2

 
 

   
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12. If a body travels half of its total path in the last second of its fall from rest then the total time 

of its fall will be 
 (a) 1.82 s (b) 3.4 s (c) 3.41 (d) 3.73 
 
13. The displacement of a particle undergoing rectilinear motion along the x-axis is given by 

 x = 2t3 – 21t2 + 60t + 6. The acceleration of the particle when its velocity is zero will be.  

 (a) 36 m/sec2 (b) 9 m/sec2 (c) –9m/sec2 (d) –18m/sec2 

 3 2X 2t 21t 60t 6m     

 

 

2

2

2

dx
6t 42 60

dt

when 0, 6t 42t 60 0

42 42 4 6 60
t

12

42 18
5, 2s

12

d
a 12t 42

dt

at t 2

a 12 2 42

18m / s2

    

    

    


 
   


  

 

  



 

   

14. A particle, initially at rest, starts moving in a straight line with an acceleration a = 6t + 4 m/s2. 
The distance covered by it in 3 s is 

 (a) 15 m (b) 30 m (c) 45 m (d) 60 m 
 

15. The acceleration ‘a’ in m/s2, of a particle is given by a = 3t2 + 2t + 2 where ‘t’ is the time. If 
the particle starts out with a velocity v = 2 m/s at t = 0, then the velocity at the end of 2 s is 

 (a) 12 m/s (b) 14 m/s (c) 16 m/s (d) 18 m/s 
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16. A balloon is ascending at the rate of 12 m/s. When it is at a height of 65 m from the ground, 

a packet is dropped from it. The packet will reach the ground after time  (take g = 10 m/s2) 
 (a) 10 s (b) 2.5 s (c) 5 s (d) 7.5 s 

  

  
 
17. A body falls from a certain height. Two seconds later another body falls from the same 

height. How long after the beginning of motion of the first body is the distance between the 
bodies twice the distance at the moment the second body starts to fall? 

 (a) 3 s (b) 10 s (c) 15 s (d) 20  
 

18. The velocity v of body moving along a straight line varies with time t as 22 tv t e , where v is 

in m/s and t is in second. The acceleration of body is zero at t = 
 (a) 0 (b) 2s (c) 3 (d) Both (a) & (b) 

  

19. The velocity of a body depends on time according to the equation 
2

20
10

t
v   . The body is 

undergoing  
 (a) Uniform acceleration  (b) Uniform retardation 
 (c) Non-uniform acceleration (d) Zero acceleration  

  
  
20. A body starts from origin and moves along x-axis so that its position at any instant is x = 4t2 

– 12t where t is in second and v in m/s. What is the acceleration of particle? 
 (a) 4 m/s2 (b) 8 m/s2 (c) 24 m/s2 (d) 0 m/s2 
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21. The relation between position (x) and time (t) are given below for a particle moving along a 

straight line. Which of the following equation represents uniformly accelerated motion? 
[where α and β are positive constants] 

 (a) x t     (b) x t    (c) xt    (d) t x     

 for a uniformly accelerated motion, acceleration must be a constant.\brSpace \brSpace In 
the forth option,\brSpace \brSpace 

 

2 2 2 2dx d
t x \ brSpace x t \ brSpace 2 ect \ brS onstant \c b

d
r apa e a 2 Sp c

t dt


              

 
 
22. Which of the following distance time graphs is possible : 

 (a) 

x

t
   (b) 

x

t
  

 (c) 

x

t

   (d) 

x

t
 

 
23. If magnitude of average speed and average velocity over a time interval are same, then 
 (a) The particle must move with zero acceleration 
 (b) The particle must move with non-zero acceleration 
 (c) The particle must be at rest 
 (d) The particle must move in a straight line without turning back 
 
24. When the velocity of body is variable, then 
 (a) Its speed may be constant  
 (b) Its acceleration may be constant 
 (c) Its average acceleration may be constant  
 (d) All of these 
 
25. An object is moving with variable speed, then 
 (a) Its velocity may be zero  (b) Its velocity must be variable 
 (c) Its acceleration may be zero  (d) Its velocity may be constant 
 Velocity means instantaneous velocity which is nothing but direction + magnitude 

of speed at that instant. 
 So velocity must be variable.  

 Acceleration can't be zero as the magnitude of velocity is changing.  
 

26. If the displacement of a particle varies with time as 7x t  , then 

 (a) Velocity of the particle is inversely proportional to t 
 (b) Velocity of the particle is proportional to t2 

 (c) Velocity of the particle is proportional to t  

 (d) The particle moves with constant acceleration 



 Kinematics   Phy. XI  

         COLLEGES: ANDHERI / BORIVALI / CHEMBUR / DADAR / KALYAN / KHARGHAR / NERUL / POWAI / THANE 196 

  
 
27. A particle moves in a straight line and its position x at time t is given by x2 = 2+ t. Its 

acceleration is given by 

 (a) 
3

2

x


 (b) 

3

1

4x
  (c) 

2

1

4x
  (d) 

2

1

x
 

  
 
CONSTANT ACCELERATION AND FREE FALL 
28. A, B, C and D are points in a vertical line such that AB = BC = CD. If a body falls from rest at 

A, then the times of descent through AB, BC and CD are in the ratio : 

 (a) 1 :  2 : 3    (b) 2  : 3  : 1 

 (c)  3 : 1 : 2    (d) 1 : ( 2  – 1)  : ( 3 – 2 ) 

  
 
29. A ball is thrown upward with speed 10 m/s from the top of the tower reaches the ground with 

a speed 20 m/s. The height of the tower is [Take g = 10 m/s2] 
 (a) 10 m (b) 15 m (c) 20 m (d) 25 m  
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30. A body thrown vertically up with initial velocity 52 m/s from the ground passes twice a point 

at h height above at an interval of 10 s. The height h is (g = 10 m/s2) 
 (a) 22 m (b) 10.2 m (c) 11.2 m (d) 15 m 

  
 
31. When a particle is thrown vertically upwards, its velocity at one third of its maximum height is 

 10 2  m/s. The maximum height attained by it is 

 (a) 20 2 m (b) 30 m (c) 15 m (d) 12.8 m 

  
 
32. A particle has a velocity u towards east at t = 0. Its acceleration is towards west and is 

constant. Let xA and xB be the magnitude of displacement in the first 10 seconds and the 

next 10 seconds : 
 (a) xA < xB  

 (b) xA = xB  

 (c) xA > xB  

 (d) the information is insufficient to decide the relation of xA and xB. 
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33. A balloon rises from rest with a constant acceleration g/8. A stone is released from it when it 

has risen to a height h. The time taken by the stone to reach the ground is 

 (a) 
h

g
 (b) 

2h

g
 (c) 

h
2

g
 (d) 

h
4

g
 

  

  
 
GRAPHICAL ANALYSIS 
34. Which of the following distance time graphs is possible : 

 (a) 

x

t
   (b) 

x

t
  

 (c) 

x

t

   (d) 

x

t
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35. Figure shows the time-displacement curve of the particles P and Q. Which of the following 
statement is correct? 

 

x

t

P Q

 
 (a) Both P and Q move with uniform equal speed    
 (b) P is accelerated Q is retarded 
 (c) Both P and Q move with uniform speeds but the speed of P is more than the speed of Q 
 (d) Both P and Q move with uniform speeds but the speed of Q is more than the speed of P. 
 As the x−t graph is a straight line, in either case, the velocity of both the particles is uniform. As the 

slope of the x−t graph for P is greater, therefore, the velocity of P is greater than that of Q. (Slope 
of x−t graph represents velocity) 

  
36. A ball is thrown vertically upwards and its velocity v varies with time t as  shown in the 

figure. Which of the graphs (a), (b), (c), (d) shows the correct curve of displacement versus 
time?  

 

t 

v 

 
 

 (a) O t

s

 (b)  O t

s

 (c) O t

s

 (d) O t

s

 
 
37. A body is thrown vertically upwards with a velocity u. Which of the following graphs 

represents the variation of velocity with time correctly ? 

 (a) t

v

 (b) 

O
t

v

 (c) 

O
t

v

 (d) 

O
t

v
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38. The velocity v of a particle moving along x-axis varies with its position (x) as v x  ; where 

α is a constant. Which of the following graph represents the variation of its acceleration (a) 
with time (t)? 

 (a)  (b)  (c)  (d)  
 
39. The velocity (v) of a particle moving along x-axis varies with its position x as shown in figure. 

The acceleration (a) of particle varies with position (x) as 

  

 (a) 2 3a x   (b) 22 4a x   (c) 2 3 5a x   (d) 4 8a x   

  
 
40. The velocity (v)-time (t) graph for a particle moving along x-axis is shown in the figure. The 

corresponding position (x)- time (t) is best represented by 

  

 (a)    (b)  

 (c)    (d)  
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41. The speed-time graph for a body moving along a straight line is shown in figure. The 

average acceleration of body may be 

  
 (a) 0 (b) 4 m/s2 (c) -4 m/s2 (d) All of these 
 
42. The acceleration (a)-time (t) graph for a particle moving along a straight starting from rest is 

shown in figure. Which of the following graph is the best representation of variation of its 
velocity (v) with time (t)? 

  

 (a)    (b)  
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 (c)    (d)  
 
43. Which of the following speed-time (v - t) graphs is physically not possible? 

 (a)   (b)  

 (c)   (d) All of these 
 (4) 
 Is also wrong because speed can’t be negative  
 At a single instance of time these can’t be two values of velocity  
 (1) and (2) are false  

  
44. The acceleration-time graph for a particle moving along x-axis is shown in figure. If the initial 

velocity of particle is –5 m/s, the velocity at t = 8 s is 

  
 (a) + 15 m/s (b) +20 m/s (c) -15 m/s (d) -20 m/s 
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45. The displacement (x) - time (t) graph of a particle is shown in figure. Which of the following is 

correct? 

  
 (a) Particle starts with zero velocity and variable acceleration 
 (b) Particle starts with non-zero velocity and variable acceleration 
 (c) Particle starts with zero velocity and uniform acceleration 
 (d) Particle starts with non-zero velocity and uniform acceleration 

  
 
46. Position time graph of a particle moving along straight line is shown which is in the form of 

semicircle starting from t = 2 to t = 8 s. Select correct statement 

  
 (a) Velocity of particle between t = 0 to t = 2 s is positive 
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 (b) Velocity of particle is opposite to acceleration between t = 2 to t = 5 s 
 (c) Velocity of particle is opposite to acceleration between t = 5 to t = 8 s 
 (d) Acceleration of particle is positive between t1 = 2 s to t2 = 5 s while it is negative between 

t1 = 5 s to t2 = 8 s 

  
 
47. A particle is projected at angle θ with horizontal from ground. The slop (m) of the trajectory of 

the particle varies with time (t) as 

 (a)  (b)  

 (c)  (d)  
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48. If H1 and H2 be the greatest heights of a projectile in two paths for a given value of range, 
then the horizontal range of projectile is given by 

 (a) 1 2

2

H H
 (b) 1 2

4

H H
 (c) 1 24 H H  (d) 1 24[ ]H H  

 
49. A particle projected from ground moves at angle 45º with horizontal one second after 

projection and speed is minimum two seconds after the projection. The angle of projection of 
particle is [Neglect the effect of air resistance] 

 (a) tan–1(3) (b) tan–1(2) (c) 1tan ( 2)  (d) tan–1(4) 

 
50. A particle is projected with speed u at angle θ with horizontal from ground. If it is at same 

height from ground at time t1 and t2, then its average velocity in time interval t1 to t2 is 

 (a) Zero (b) sinu   (c) cosu   (d) 
1

[ cos ]
2

u   

 
 

 
2 1

2 1

total displacement in 'x '
Average velocity

total time

u cos t t

t t

u cos



 




 

 

 
51. Position-time graph for a particle is shown in figure. Starting from t = 0, at what time t, the 

average velocity is zero? 

  
 (a) 1 s (b) 3 s (c) 6 s (d) 7 s 

 
total displacement

Average velocity, V
total time

  

 From the graph, at time 6 sec displacement is zero. 
 Hence, at 6 sec, average velocity is zero.  
  
52. Acceleration-time graph for a particle is given in figure. If it starts motion at t = 0, distance 

travelled in 3 s will be 

  
 (a) 4 m (b) 2 m (c) 0 (d) 6 m 
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53. Figure shows the position of a particle moving on the x-axis as a function of time 

  
 (a) The particle has come to rest 4 times 
 (b) The velocity at t = 8 s is negative 
 (c) The velocity remains positive for t = 2 s to t = 6 s 
 (d) The particle moves with a constant velocity 
 
54. The position (x) of a particle moving along x-axis varies with time (t) as shown in figure. The 

average acceleration of particle in time interval t = 0 to t = 8 s is 

  
 (a) 3 m/s2 (b) -5 m/s2 (c) -4 m/s2 (d) 2.5 m/s2 
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PROJECTILE MOTION 
55. The distance x and y along the horizontal plane of a projectile is given by x = 6t and y = 8t–

5t2 in metres where t is in seconds. The angle with the horizontal at which the projectile is 
projected is  

 (a) tan–1 3

4

 
 
 

 (b) tan–1 
4

3

 
 
 

 (c) sin–1 3

4

 
 
 

 (d) cos–1 3

4

 
 
 

 

 
56. Three particles, A, B, C are projected from the same point with same initial speeds making 

angles 30º, 45º and 60º respectively with the horizontal. Which of the following statement is 
correct? 

 (a) A, B and C have unequal ranges 
 (b) Ranges of A and C are equal and less than that of B 
 (c) Ranges of A and C are equal and greater than that of B 
 (d) A, B and C have equal ranges. 
 If two bodies thrown at same speed at angles such that their sum = / 2  then both of them 

will have the same range, so A and C will have same range. Also the range is maximum 
when angle of projection is 45o. 
 

57. A projectile is projected at an angle  with an initial velocity u. The time t, at which its 
horizontal velocity will equal the vertical velocity for the first time 

 (a) t = 
u

g
(cos  – sin )  (b) t =

u

g
(cos  + sin )  

 (c) t = 
u

g
(sin  - cos )  (d) t = 

u

g
(sin2 - cos2 )  

  
 
58. What is the path followed by a moving body, on which a constant force acts in a direction 

other than initial velocity (i.e. excluding parallel and antiparallel direction)? 
 (a) Straight line (b) Parabolic (c) Circular (d) Elliptical  
 This is the same as a projectile. 

 x=u2t+a2t2⋅y=uyt+ayt2 
This gives rise to a parabolic trajectory. 

 
59. Two stones are thrown with same speed u at different angles from ground in air. If both 

stones have same range and height attained by them are h1 and h2, then h1 + h2 is equal to 

 (a) 
2u

g
 (b) 

2

2

u

g
 (c) 

2

3

u

g
 (d) 

2

4

u

g
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60. A projectile is projected with speed u at an angle θ with the horizontal. The average velocity 

of the projectile between the instants it crosses the same level is 
 (a) u cos θ (b) u sin θ (c) u cot θ (d) u tan θ 

  
 
61. A particle is thrown with a velocity of u m/s. It passes A and B as shown in figure at time t1 = 

1 s and t2 = 3 s. The value of u is (g = 10 m/s2) 

  
 (a) 20 m/s (b) 10 m/s (c) 40 m/s (d) 5 m/s 
 
62. Which one of the following statements is not true about the motion of a projectile? 
 (a) The time of flight of a projectile is proportional to the speed with which it is projected at a 

given angle of projection 
 (b) The horizontal range of a projectile is proportional to the square root of the speed with 

which it is projected 
 (c) For a given speed of projection, the angle of projection for maximum range is 45° 
 (d) At maximum height, the acceleration due to gravity is perpendicular to the velocity of the 

projectile 
 
63. A projectile is thrown with speed 40 ms–1 at angle θ from horizontal. It is found that projectile 

is at same height at 1 s and 3 s. What is the angle of projection? 

 (a) 1 1
tan

2

  
 
 

 (b) 1 1
tan

3

  
 
 

 (c)  1tan 3  (d)  1tan 2  

 
64. Bullets are fired with velocity u at a fixed angle to the horizontal in all the directions. The 

maximum area covered by the bullets is  

 (a) 
2u

g


 (b) 

2 2u

g


 (c) 

2 4u

g


 (d) 

4

2

u

g


 

 
65. A projectile is projected with kinetic energy K. If it has the maximum possible horizontal 

range, then its kinetic energy at the highest point will be 
 (a) 0.25 K (b) 0.5 K (c) 0.75 K (d) K 
 
66. A stone projected from ground with certain speed at an angle θ with horizontal attains 

maximum height h1. When it is projected with same speed at an angle θ with vertical attains 
height h2. The horizontal range of projectile is 
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 (a) 1 2

2

h h
 (b) 1 22h h  (c) 

1 24 h h  (d) 1 2h h  

  
 
67. From the top of a tower of height 40 m a ball is projected upwards with a speed of 20 m/sec 

at an angle of elevation of 30º. Then the ratio of the total time taken by the ball to hit the 
ground to its time of flight (time taken to come back to the same elevation) is (take g = 10 

m/sec2) 
 (a) 2 : 1 (b) 3 : 1 (c) 3 : 2 (d) 4 : 1 
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68. Two seconds after projection, a projectile is moving at 30º above the horizontal; after one 

more second it is moving horizontally. The initial speed of the projectile is (g = 10 m/s2) 

 (a) 10 3 m/s (b) 20 m/s (c) 10 m/s (d) 20 3 m/s 

  
 
RELATIVE MOTION IN ONE DIMENSION 
69. To a man walking at the rate of 3 km/h the rain appears to fall vertically. When he increases 

his speed to 6 km/h it appears to meet him at an angle of 45º with vertical from the front. The 
actual speed of rain is 

 (a) 3 km/hr (b) 4 km/hr (c) 3 2 km/h (d) 2 3 km/h 

  
 
70. Two cars are moving in the same direction with a speed of 30 km/h. These are separated 

from each other by 5 km. Another third car moving in the opposite direction meets the two 
cars after an interval of 4 minutes. The speed of the third car is  

 (a) 45 km/h.  (b) 40 km/h (c) 35 km/h (d) 30 km/h. 
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71. A passenger sitting by the window of a train moving with a velocity of 72 km/h observes for 

10 seconds that a train moving with a velocity of 32.4 km/h completely passes by it in 10 
seconds. The length of the second train is  

 (a) 110 m (b) 145 m (c) 210  m (d) 290 m 
 
72. A body is thrown up in a lift with a velocity u relative to a lift and its time of flight is found to 

be t. The acceleration with which the lift is moving up will be. 

 (a) 
u gt

2


 (b) 

2u gt

t


 (c) 

2u gt

t


 (d) 

2u

gt
 

 
73. A parachutist drops freely from an aeroplane for 10 s before the parachute opens out. Then 

he descends with a net retardation of 2.5 m/s2. If he falls out of the plane at a height of 2495 

m and g = 10 m/s2, hit velocity on reaching the ground will be : 
 (a) 5 m/s (b) 10 m/s (c) 15 m/s  (d) 20 m/s 

  

  

  
 
74. A ball is dropped from an elevator moving upward with acceleration ‘a’ by a boy standing in 

it. The acceleration of ball with respect to [Take upward direction positive] 
 (a) Boy is – g (b) Boy is – (g + a) (c) Ground is – g (d) Both (b) & (c) 
 

75. A stone is released from an elevator going up with acceleration 5 m/s2. The acceleration of 
the stone after the release is : 

 (a) 5 ms-2 (b) 4.8 ms-2 upward (c) 4.8 down ward (d) 9.8 ms-2 down ward. 
 
76. A ball ‘A’ is thrown up vertically with speed u. At the same instant another ball ‘B’ is released 

from rest from a height h. At time t, the velocity of A relative to B is : 

 (a)   u  (b)  u – 2gt (c) 2u 2gh   (d)  u – gt  
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77. Two cars A and B are moving in same direction with velocities 30 m/s and 20 m/s. When car 

A is at a distance d behind the car B, the driver of the car A applies brakes producing 
uniform retardation of 2 m/s2. There will be no collision when 

 (a) d < 2.5 m (b) d > 125 m (c) d > 25 m (d) d < 125 m 
 
78. A man can swim at a speed of 5 km/h w.r.t. water. He wants to cross a 1.5 km wide river 

flowing at 3 km/h. He keeps himself always at an angle of 60º with the flow direction while 
swimming. The time taken by him to cross the river will be : 

 (a) 0.25 hr. (b) 0.35 hr. (c) 0.45 hr. (d) 0.55 hr. 

  
 
 


