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Have you travelled in a bus, train or bullock cart? Try and recall a 
trip you made and answer the following questions:
Where did you begin your journey from and where did you go? (1)
What was the distance between these two places? (2)
How long did it take for you to make the trip? (3)
What was the average distance your vehicle (bus, train, bullock 
cart, etc) travelled in one hour? (4)
The distance travelled by an object in a unit of time (one hour, one 
minute or one second) is called the average speed of the object. 
The equation to calculate the average speed is simple:

If we measure the distance in kilometres and the time in hours, the 
unit of speed will be kilometres per hour or kph.
If needed, we can use other units of distance and time to measure 
the speed.
If the distance covered is measured in centimetres (cm) and the 
time in seconds, what will the unit of speed be? (5)
If the distance covered is measured in metres (m) and the time in 
minutes, then what will the unit of speed be? (6)
Bahadur travelled 15 km in 3 hours. Calculate his average speed 
and write your answer with the correct unit of speed. (7)
It is important to mention the unit when we measure anything, 
whether it is distance, time, speed, weight or any other amount. 

GRAPHS OF MOTION

                                       Total distance travelled  Average speed  =                                          Total time to cover the distance
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Otherwise the measurement becomes meaningless. So always 
remember to write the unit after the amount.
There are many different ways in which you can describe a journey. 
In this chapter we shall learn how to use graphs to describe and 
represent motion. We shall also see in what other ways such graphs 
of motion can be of use to us.

EXERCISE 1
Munnibai walked from her home to her school. The details of her 
journey are given in Table 1.
Table 1

Time (in minutes)     Distance travelled (in metres) 

0-2 (first 2 minutes)    120
2-4 (second 2 minutes)   120
4-6 (third 2 minutes)                120
6-8 (fourth 2 minutes)                120
8-10 (fifth 2 minutes)                120
10-12 (sixth 2 minutes)   120

This data tells us the distance Munnibai walked in consecutive 
two-minute segments of her journey. But it doesn’t tell us how far 
she walked at any given time of her journey, for example, say after 
10 minutes. So, we cannot find the distance from her home to her 

school just by looking at the table. To get this information, we 
must present the data in the table in a different way. We must 

show the total elapsed time and the total distance covered, as 
in Table 2.
Table 2

Total elapsed time                                             Total distance covered
   (in minutes)                                                               (in metres)     
            2                         120
            4                                     240
            6                                     360
            8                                     480
          10                                     600
          12                                     720

Let us now use this data to make a graph of Munnibai’s journey, 
showing the time taken and the distance covered.
You learned how to make graphs last year. For this graph, we shall 
show the time on the X-axis and the distance travelled on the Y-axis. 
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Draw the X and Y axes on your graph paper and choose a scale for 
each axis. Record the scale in the upper right hand corner of your 
graph paper.
According to the data in Table 2, the first point of the graph will 
correspond to a time of 2 minutes on the X-axis and a distance 
of 120 metres on the Y-axis. In this way, plot the remaining five 
points of your graph. Connect these points in a straight line with 
the help of a ruler.
This is the graph of Munnibai’s state of motion during her journey 
from home to school.

A GRAPH IS NOT A MAP
You must remember one thing. The graph you have drawn and the 
other graphs you will draw in this chapter are graphs of time plotted 
against the distance travelled. They are not maps showing the route 
travelled. Never make the mistake of thinking that a graph shows 
the route of a journey.
For example, figure 1 is a map showing the road from Munnibai’s 
house to the school. Munnibai walks to school down this road. To 
the left of the map is the graph of her journey.
Can you estimate how long Munnibai takes to reach her school by 
looking at the map? (8)
Can you guess how many turns there are along the road from 
Munnibai’s home to her school, or where the road crosses the river, 
by looking at the graph? (9)

Figure 1

Graph 1

X axis

 T
ot

al
 d

ist
an

ce
 co

ve
re

d 
(in

 m
et

re
s)

Time (in minutes)

Y axis

720

600

480

360

240

120

    0
0           2           4          6          8         10         12 

Scale
On X axis 1 cm = 2 minutes
On Y axis 1 cm = 120 metres

School

Bridge

Home

mt

mt
m

t

Ro
ad

Ri
ve

r

mt

mt

Scale - 1cm = 50 mt



14   Graphs of Motion

It is evident that the information you get from a route map cannot 
be obtained from a graph. Similarly, information about the speed 
at which Munnibai walked can be obtained only from the graph, 
not from the map.
Did Munnibai cover an equal distance in every 20 minute interval 
of her journey? (10)
If an object covers an equal distance in equal time intervals, it is 
said to be travelling with uniform motion.
How would the graph of time and distance look for an object 
travelling with uniform motion? (11)
If an object is travelling with uniform motion, the distance it covers 
in a unit of time is its speed.
What was Munnibai’s speed for each 2-minute segment of her 
journey? (12)
Calculate the average speed of Munnibai’s complete journey and 
write your answer in your exercise book. (13)
Is the speed for each two-minute segment of Munnibai’s journey 
the same as her average speed for the entire journey? (14)
The speed of an object travelling with uniform motion does not 
change. In such cases, the speed at any given moment and the 
average speed are the same.

EXERCISE 2: GRAPHS OF OBJECTS MOVING AT 
DIFFERENT UNIFORM SPEEDS
Lachhu and Nandu raced from their home to school. Lachhu ran at 

uniform speed. So did Nandu. But their uniform 
speeds were different. Graph 2 shows both their 
motions. 
Can you tell who ran faster just by looking at 
the graph and without reading the figures? (15)
How long did Lachhu take to run from home 
to school?
Calculate his average speed. (16)
What was Nandu’s average speed? (17)
Compare your answers to questions 16 and 17. 
On the basis of this comparison, say whether 
your answer to question 15 was right or wrong. 
(18)
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If we have two graphs of uniform speed, we can tell just by looking 
at the two lines which speed is greater. 
What we should look at is the angle the two graph lines make with 
the X-axis. We can estimate the slope of the graph lines from these 
angles. The greater the angle, the greater will be the slope of the 
graph line. 

Graph 2
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RELATION BETWEEN SPEED AND THE SLOPE OF A GRAPH

Take another look at Graph 2. 
Which graph line has the greater 
slope — Lachhu’s or Nandu’s? (19)
Is his speed faster too? (20)
Any graph of uniform motion 
will be a straight line. The faster 
the speed of uniform motion, 
the greater will be the slope of 
the graph line (Graph 3). That is, 
the angle the graph line makes 
with the X-axis will be larger. But 
remember, you can make such 
visual comparisons only between 
graphs which have the same scale. 
You cannot compare graphs with 
different scales just by looking at 
them. 
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EXERCISE 3: GRAPHS OF STATIONARY OBJECTS
Karima went on a journey and the data of her trip is given in Table 3.
Can you say by looking at the table whether Karima rested 
somewhere during her journey? (21)
After walking for how many minutes did Karima rest? For how 
many minutes did she rest? (22)
How would you show the situation of someone being at rest in a 
graph? 
To understand how this is done, let us draw a graph of Karima’s 
journey.

But before we do this, we must rearrange the figures in Table 3 and 
write them in the way we did for Munnibai’s graph.
Copy Table 4 in your exercise book and fill in the blanks. (23)
Use the data from Table 4 to draw a graph of Karima’s journey. (24)
Look at the graph and estimate the distance Karima covered after 
eight minutes. (25)
How far did she reach after 12 minutes? (26)
From the eighth to twelfth minute of her journey, the time increased 
but the total distance Karima covered remained the same. When 
any object stops at a place, the time continues to increase but 
the distance covered does not change. That is why the graph line 
remains parallel to the X-axis during the time that Karima rests. 

EXERCISE 4
The graph of Jamuna’s journey is given on next page (Graph 4). 
Look at the graph and answer the following questions:

Table 3                                                                       Table 4
    Time     Distance Covered
(in minutes)                (in metres)
      0-2         60 
      2-4         60 
      4-6         60 
      6-8         60 
      8-10  00 
    10-12  00
    12-14  60
    14-16  60

    Total Time  Total Distance Covered
   (in minutes)                (in metres)
          2           60 
          4         120 
          6           ... 
          8           ... 
        10                  ... 
        12                  ...
        14                  ...
        16                  ...

Tired Out!

mt
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What is the scale for the X-axis? (27)
What is the scale for the Y-axis? (28)
What was Jamuna’s average speed for section AB of her journey? 
(29)
What was her average speed for section CD of her journey? (30)
Calculate Jamuna’s average speed for the entire journey. (31)
After covering what distance did Jamuna rest, and for how long 
did she rest? (32)
Which section of the graph has a greater slope — AB or CD? (33)

         Graph 4
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EXERCISE 5: GRAPHS OF NON-UNIFORM MOTION
We have studied graphs of uniform motion in the exercises we have 
done so far. We shall now look at motions which are not uniform. 
You may have seen a train leaving or arriving at a station. 
Is the motion of the train uniform as it leaves the station? (34)
What change occurs in the motion of the train while it comes to a 
halt at a station? (35)
Motion in which the speed increases or decreases is called non-
uniform motion.
Rashid travelled by train from Hoshangabad to Powarkheda. He 
estimated the distance the train travelled in 2-minute intervals by 
counting the telephone poles along the railway tracks. He noted his 
estimates in the form of a graph. Graph 5 shows the motion of the 
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train from the time it left Powarkheda station until it stopped 
at Hoshangabad station. 
Check the distance covered by the train in every two-minute 
interval in the graph and note these figures in Table 5. (36)
Did the train travel equal distances in equal intervals of time? 
(37)
Which sections of the graph show the changing or non-
uniform motion of the train? (38)
Which sections of the graph show the uniform motion of the 
train? (39)
In which section of the graph was the train stationery? (40)
Look carefully at the sections of non-uniform and uniform 
motion in the graph.
What is the crucial difference you see between these two sections? 
(41)
A curved line in a graph of motion means the speed is changing 
continuously in that section.
Examine section AB of the graph. It shows the gradual increase in 
the train’s speed as it leaves Powarkheda station.

EXERCISE 6
You may have read the story of the flight of the turtle. Two swans 
held the two ends of a stick firmly in their beaks. The turtle gripped 
the middle of the stick with his teeth. The 
swans flew and carried the turtle along. As they 
were flying 180 metres above a lake, the turtle 
was overwhelmed by the beautiful scene below. 
He couldn’t hold his excitement and exclaimed 
“Wow!” The remaining part of the story of the 
turtle’s flight is given in Table 6.
Draw a graph of motion of the turtle’s fall. (42)
What does the graph look like? What is the 
shape of the graph line? (43)
Can you say, on the basis of this graph, whether 
the motion of the turtle was uniform or non-
uniform? (44)
How long did the turtle take to fall into the lake from a height of 
180 metres? (45)
What was the average speed of the turtle during his fall? (46)

      Time       Distance Covered
(in minutes)                (in metres)
       0-2                         100 
       2-4                   400 
       4-6                     - 
         -                                  -
         -                                  - 
         -                                  -
         -                                  -

Table 5

20-22                 -

          Time            Distance turtle fell
(in seconds)              (metres)
          0                    0 
          1                          5
          2            20
          3                        45
          4                        80
          5                      125

 

Table 6

  6                       180

Wow!
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EXERCISE 7
If you have ridden a bicycle, you may have noticed that you don’t 
have any problem pedalling with uniform motion when the road 
is straight and level. But when you climb uphill, it gets difficult and 
your speed decreases. On the other hand, when you go downhill, 
your speed increases and the bicycle moves really fast.
Graph 6 represents a bicycle trip that a person made.
Look at the graph and say which of the following statements are true:
1. The person cycled up a slope, then cycled down a slope, then 
stopped and rested for awhile and then cycled on a level road.
2. The person cycled uphill continuously.
3. The person first went downhill, then on a level road, then climbed 
uphill and finally rested after reaching the top.
4. The person first cycled uphill, then stopped and rested for some 
time because he/she was tired, then cycled on a level road and 
finally rode downhill. (47)

EXERCISE 8: SOME EXERCISES FOR REVISION
Ajay set out from his village, walking at a speed of 4 kph. After 
walking for two hours, he rested under the shade of a tree. An hour 
later, he again began walking at a speed of 3 kph. After walking for 
two hours, he met his friend Suresh. They sat under a tree talking 
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for one-and-a-half hours. Then Suresh took Ajay on his bicycle 
and pedalled at a speed of 10 kph. They cycled for one-and-a-half 
hours before reaching the city.
Let us proceed step by step to draw a graph of Ajay’s journey.
First we shall make a table of the distances he travelled in different 
time intervals. For example, in the first two hours he walked at a 
speed of 4 kph. That means he covered a distance of 2 x 4 = 8 km. 
In the same way, the distances he travelled in the remaining time 
intervals are as follows:

Ajay rested under a tree for an hour. So the distance he travelled in 
this time was ............ km.
In the next two hours he walked at a speed of 3 kph. So the distance 
he travelled in these two hours was ............. km.
In the next one-and-a-half hours he sat and talked with his friend. 
So the distance he travelled in this time was ............ km.
Finally, in the next one-and-a-half hours 
he travelled on his friend’s bicycle at a 
speed of 10 kph and reached the city. In 
this one-and-a-half hours he covered a 
distance of ........... km.
Enter this data in a table.
Fill in the distances in the blanks in 
Table 7. (48)
Make Table 8 on the basis of this table. 
It should contain the total elapsed time 
and the total distance covered. (49)
Draw a graph of Ajay’s journey with this data. Answer the following 
questions on the basis of this graph.
After walking how many km did Ajay meet Suresh? (50)
How many hours did Ajay take to reach the city from his village? 
(51)

    Time  (in hours)                                           Distance covered (in km)                                                          
          2                                                                              8
          1                                                                                ..                                                                        
          2                                                                 ..
          1.5 (One hour and 30 minutes)                          ..
          1.5 (One hour and 30 minutes)                          ..

Table 7

 Total elapsed Time                  Total distance covered
      (in hours)                                            (in km)
          0                                                 -
          2                                                        -
          3                                                         -
          5                                                        -
          6.5 (6 hours and 30 minutes)       -              

            8                                                      -

Table 8
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What was Ajay’s average speed for the first 5 hours? (52)
How far is the village from the city? (53)
Which section of the graph has the greatest slope? (54)

EXERCISE 9
Mona and Sona decided to visit Ramu Halwai’s sweetmeat shop 
after school. When they were about to leave school, the teacher 
called Sona. So Mona left alone. After a short while, Sona came 
running and caught up with Mona. They then went together to 
Ramu Halwai’s shop and ate sweetmeats there. The entire episode 
is shown below in the form of a graph (Graph 7). Their journeys 
are shown by separate graph lines marked with different symbols.
Look at the graph and answer the following questions:
What was Mona’s speed per minute? (55)
For how long was Sona detained by her teacher? (56)
For how long did Sona run before she caught up with Mona? (57)
What was Sona’s average speed per minute while she ran? (58)Graph 7
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At what distance from the school did Sona finally catch up with 
Mona? (59)
What distance did the two cover together? (60)
For how long did they walk together? (61)

A BRAIN TEASER
When school was over, Deepu and Hari left for their homes. Deepu’s 
house lay to the east of the school while Hari’s house lay to the 
west. The graph lines of their journeys to their homes are shown 
in Graph 8. Look at the graph and answer the following questions:
Did Deepu walk with uniform motion throughout his journey? (62)
How far is Deepu’s home from the school? (63)
How far is Hari’s home from the school? (64)
How long did Deepu take to reach his home? (65)

Graph 8How long did Hari take to reach his home? (66)
Did Hari stop on the way? For how long did he stop? (67)
Calculate Hari’s average speed during his journey. (68)
Did Deepu halt anywhere? How long did he stop? (69)
Calculate Deepu’s average speed during his journey. (70)
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THE GRAPH OF A STORY 
This is a very old story. You may have heard it many times before. 
It is the story of the race between the hare and the tortoise. The 
two take a bet on who will win the race. The rabbit takes off swiftly 
while the tortoise begins at a slow and steady pace. The rabbit runs 
far ahead, then halts to rest under a tree for awhile. He falls asleep. 
The tortoise, meanwhile, continues to forge ahead steadily. When 
the rabbit awakes, he runs swiftly to the finishing post. But alas! 
When he reaches the finishing line he finds that the tortoise has 
already won the race. 
Illustrate the race between the hare and the tortoise in the form of 
a graph. (71)

SOME QUESTIONS FOR REVISION
1. Which section of Graph 9 has the greatest slope? What can you 

say about the speed in this section based on the slope? What 
can you say about the speed in section CD of the graph?Graph 9
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2.   The river is 37 km from Jaya’s house. There is a hillock on the 
way. Jaya left for the river one morning on her bicycle. She 
reached the hillock after 2 hours, pedalling at a speed of 5 kph.



Graphs of Motion  25

      Since she couldn’t cycle up the slope, Jaya continued on foot,  
pushing her bicycle along. She reached the peak of the hillock 
after 3 hours, walking at a speed of 3 kph. From there the road 
was all downhill. She rode her bicycle at a speed of 18 kph and 
reached the bottom of the hillock in half an hour. She then 
rested under a tree for half an hour. Refreshed after a rest, she 
cycled at a speed of 5 kph and reached the river in 2 hours.

       Draw a graph of Jaya’s journey from her home to the river.
3.     Sunita and her brother Bharat study in the same school. Sunita 

walks to the school while Bharat cycles to the school. So Sunita 
has to leave an hour before Bharat to reach the school on time. 
Graph 10 shows the graph lines of their journeys from their 
home to the school. Look at the graph and answer the following 
questions:

           a) Which graph line shows Sunita’s journey? 
                        b) Whose graph line has a greater slope?
           c) Whose speed is greater?

                     d) If Sunita wants to reach school in 3 hours, at what   
speed should she walk? Graph 10
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Graph 11

NEW WORDS
Motion                                    Speed                       Uniform motion   
Non-uniform motion         Average speed  Slope

 
4.   Graph 11 shows the journey of Ramesh and Hamid. Write a 

story about their journeys on the basis of the graph.
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