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MOTION IN A STRAIGHT LINE 
1. Two cars A & B traveling with speed 20 m/s & 10m/s respectively applies brakes, so that A comes to rest 

in 10 sec and B comes to rest in 15 Sec. 

a) Draw the velocity time graph of A&B in the same graph (1) 

b) From the graph determine which of the 2 cars traveled further after brakes were applied and by how much 

distance. (2)  

c) In the above process the wear and tear of which of the car gets affected more?  (1) 

 

2. The graph given below shows the variation of velocity with time of a bus in motion. 
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a. What is the nature of motion of the bus along AB? (1) 

b. Calculate the retardation of the bus before it comes to rest. (1) 

c. State true or false. “A body in one dimension motion with constant speed must have zero acceleration”.(1) 

 

3. The table given below shows the velocity of a body at different times. 

Time(sec)                     

 

0   1 2 3   4 5 

Velocity(m/sec) 11 16 21 26 31 36 

 

a) Plot the Velocity – Time graph of this motion (1) 

b) Find out slope of the above graph.(1) 

c) Slope of the above graph represents (Velocity, Displacement, Acceleration) (1) 

 

4. Acceleration due to gravity is 9.8 m/s
2
 

a. What is mean by the value 9.8 (½) 

b. Obtain a relation between velocity and position of an accelerated body (2) 

c. A particle moving with a certain Velocity subjected to an acceleration of 2m/s
2 
in 12 s. If the final velocity 

is 30 km/hr find the initial velocity (1 ½) 

 

5. A person throws a ball upwards with an initial speed of 29.4m/s 

(a) What is the direction of acceleration during the upward motion of the ball (1) 

(b) What is the velocity and acceleration of ball at the highest point (1) 

(c) To what height does the ball rise and after how long does the ball returns to the player’s hand (2) 

 

6. An ant is moving through a graph paper along x-axis. A boy observes that the ant covers 1mm in every 

second. 

(a) What type of motion is this (1/2) 

(b) When the boy is in the school bus, he observes the speedometer of the bus. Which speed is observed by 

the speedometer? (1/2) 

 

7. A car moving with 25 m/s applies brake and is uniformly retarded and stops in 10 s. 

Another car B moving at 15 m/s applies less brake and stops in 16 s. 

(a) Draw V_t graph of the two cars. (1 score) 
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(b) Which car travels more during the brakes are applied (2 score) 

(c) Draw V-t graph if the car B has retarded at the same rate of car A (2 score) 

8. Study the velocity time graph given below 

 (a)Where is the region of zero acceleration (1) 

(b)What is the displacement of the body during 3 seconds (1) 

(c)Derive an expression for the displacement of a body during “t” seconds (2) 
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9. (a) Name the type of motion corresponding to each of the following position –time graphs. (3 x 1 = 3) 
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0                                 t 0              t   0             t 

 A B C 

(b) For a body moving with uniform velocity, which of the following is correct? (1) 

(i) v0 = v1 (ii) v0 < v1 (iii) v0 > v1 (iv)v0 = v1-v2 

(c)The speed of an object can never be negative. Why? (1) 

10. The speed - time graph of a car at different times are as follows. 

 

Time(s) 0 10 20 25 

 

Speed (m/s) 0 5 5 0 

 

 

i. Draw a V - t graph for the car on the basis of these data. (1) 

ii. From the graph determine the distance traveled in 

(a) First 10 seconds (b) from 10 seconds to 20 seconds (c) from 20 seconds to 25 seconds (3) 

iii. Find the average speed for the first 20 seconds. (1) 

11. The three graphs in Active Figure represent the position vs. time for objects moving along the X-axis. 

 

 
 

a.Which, if any, of these graphs is not physically possible? 1 
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b. Derive the equations of motion? 3 

c. If the velocity of a particle is nonzero, can the particle’s acceleration be zero? Explain. 1 

 

12. A ball is thrown vertically upward. 

a What are its velocity and acceleration when it reaches its maximum altitude? 1 

b What is the acceleration of the ball just before it hits the ground? 1 

c. A child throws a marble into the air with an initial speed v0 . Another child drops a ball at the same 

instant. Compare the accelerations of the two objects while they are in flight. 2 

 

13. The displacement ‘S’ of a body moving along a straight line depends on time by S = 2 t
2
. 

a. Draw a graph connecting its velocity and time. (1) 

b. Justify the nature of the graph drawn by you. (1) 

c. Estimate the acceleration of the body. (1) 

 

14. Look at the graphs shown in the fig. State with reasons which of these cannot possibly represent one 

dimensional motion of a particle. (2) 

               a)                                                 (b) 

 

 
 

              (d) 

 b. A train moves from one station to another in two hours’ time. Its speed during motion is shown in the 

graph. Determine the max acceleration during the journey. Also calculate the distance covered along the 

interval from 0.75 hr to 1 hr. (3) 

 
15 

.  

16. The motion of two bodies is given by X (t) = 6t+5 and X’ (t) = t+10.Calculate When and Where they 

met? (distance is given in meters and time in seconds) Also calculate the relative velocity of first with 

respect to the second (1½+1½+1=4) 
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17. Fill in the blanks 

(a) The volume of a cube of side 1 cm is equal to ................m
3
 

(b) The surface area of a solid cylinder of radius 2.0 cm and height 10.0 cm is equal to ...............(mm)
2
 

(c) A vehicle moving with a speed of 18 km h
–1

 covers...............m in 1 s 

(d) The relative density of lead is 11.3. Its density is ....g cm
–3

 or ....kg m
–3

. (5) 

 

18. A car moving along a straight highway with speed of 126 km h
–1

 is brought to a stop within a distance of 

200 m. What is the retardation of the car (assumed uniform), and how long does it take for the car to stop? 

(3) 

 

19. Look at the graphs (a) to (d) carefully and state, with reasons, which of these cannot possibly represent 

one-dimensional motion of a particle. 

                4. 

20. 

Displacement 0 2 4 

 

6 

Time 0 1 2 3 

 

a. The displacement of a body at different time is given in a table. Using these values find the velocity of the 

body 

b. Draw the displacement – time graph and explain how you will find the velocity from the graph. 

c. The displacement – time graph of two bodies are straight lines making angles 30
0
 and 60

0 
with time axis 

.Which body has more velocity and why? (6) 

 

21. A car moving along a straight highway with a speed of 126km/hr is brought to stop with a distance of 

200. What is the retardation of the car, and how long does it take to stop? (2 marks) 

 

22. The velocity time graph of a vehicle is shown below. 

 
1. What is the type of motion? 

a) along OA 
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b) along AB 

c) along BC 

2. From the graph find the distance covered by the vehicle during   a) 3s b) 7s c) 3 to 7s  ( Score 3) 

 

 

23. A ball is thrown vertically upwards and comes back. Which of the following graphs represents the 

velocity time graph of ball during its flight ? 

                    a                                               b                                      c                                                d  

      v                                         v                                        v                                         v 

 

      t        t   t  t 

 

24. Abody is thrown vertically upwards in to air with an initial velocity ‘u’ 

a) What will be the velocity at its maximum height score 1 

b) Find the time taken by the body to reach the maximum height. Score 1 

c) When air resistance is taken in to consideration it is found that time of ascent is less than time of descent. 

Is this statement true? Justify your answer. Score 2 

 

25. a. The speed of a body is constant. Can it accelerate? (Score 2) 

      Give one example? 

      b. What is a point object? (Score 1) 

 

26. The displacement y(t) of a particle depends on time according to equation y(t)=a1t -a2t
2
.What is the 

dimensions of a1and a2? (score 2) 

 

27. What does the area enclosed by the velocity time graph of an object moving with uniform acceleration?1 

b.  Draw the displacement-time graph of a body thrown in air? (score 1) 

c. Draw the position-time graph of Two objects having zero relative velocity (score 1) 

 

28. A sprinter starts from rest and accelerates to a speed. Derive an equation to find the distance covered 

during this motion. (2) 

 

29. A car covers the first half of the distance between two places at a speed of 40km/hr and the second half 

at 60km/hr. calculate the average speed of the car. (2) 

 

30. An astronaut in a space shuttle moves along a straight line. The data given below give the measured 

velocities at every 2s, starting from t = 2s. 

Time (s) 2 4 6 8 10 12 14 16 

Velocity m/s) 2 4 6 2 0 -2 -4 -2 

a) Draw the velocity-time graph from t1 = 2s to t2 = 16s       (1½) 

b) Find the average acceleration in the time interval from t1 = 2s to t2 = 6s          (1½) 

c) In the time interval from t1 = 12s to t2 = 14s, describe whether the speed of the space shuttle increases or 

decreases (1) 

d) Find the time interval where the average acceleration is positive (1) 

 

31 Draw acceleration- time graph , velocity –time graph and position -time graph of a freely falling body (3) 

(b) Distance travelled by a vehicle before it stops is ds. 

     Using the equation v
2
= v0

2
+2ax find the relation for ds. (1) 

 

32. a) An object is in uniform motion along a straight line. What will be the position – time graph if 
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i) x0 = +ive, v = +ive ii) ) x0 = +ive, v = -ive iii) ) x0 = -ive, v = +ive iv) ) x0 = -ive, v = -ive (2) 

b) A jet airplane travelling at a speed of 500km/h ejects its products of combustion at the speed of 1500 

km/h relative to the jet plane. What is the speed of the latter with respect to an observer on the ground? (2) 

 

 

33. The graph given below shows the velocity with time of a car in its motion. 

 

 

      

     Velocity 

                  20              Q R 

 

 

 S 

                   P                 4                                8            10       t 

a. PQ represents which type of motion (1) 

b. Obtain the retardation of the car before it comes to rest (1) 

c. Find the total distance traveled by the car before it comes to rest (2) 

 

34. A ball is thrown vertically upwards with a velocity of 20 m/s from the top of a multistoried building. 

The height of the point from where the ball is thrown is 25m from the ground. 

a. How high will the ball rise? 

How long will it be before the ball hits the ground? (Take g=10m/s2) (2) 

 

35. The velocity of a uniformly accelerated tanker lorry containing water is given below. 

Time(s) 0 1 2 3 4 5 

Velocity(m/s) 

 

10 15 20 25 30 35 

a. Plot a velocity-time graph of this motion 

b. Calculate the uniform acceleration of the lorry during first 5seconds using graphs. (3) 

 

36. Draw and explain v-t graph of a body projected upward with an initial velocity U. (3) 

 

37.

 
 

38. (a) We are living in Earth which is moving continuously. Which type of motion is this? (1) 

(b) Explain different types of motion. (2) 

(c) A body starts from rest and acquires a velocity of 12 ms-1 in 5 s. Calculate the acceleration and distance 

moved. (2) 

 

 

 


