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• Objects travel in different directions and  
 different speeds.

ENGAGE

The teacher places a car on a table and asks 

students the following questions: 

Is this car moving?

What is the state of car?

The class shall be divided into groups and 

each group will be given a ball, a car, charts 

and markers. Students are asked to follow the 

instructions and answer the questions.

Instructions Questions

Place the ball and car 
on a table

Does the position of the 
ball change with respect 
to the position of the car?
Does the car remain in 
the same position with 
respect to the position of 
the ball?

Now move the ball What is the state of ball 
with respect to the car?
What is the state of car 
with respect to the ball?

The groups will present their findings to the 
entire class. 

Some real life situations can be given to 

students to draw their attention to this concept. 

Q. Are we in rest or in motion while sitting in 

Learning objectives:

The learners will be able to• Understand the concept of speed,  
 displacement, velocity and acceleration.• Calculate speed, average speed, velocity  
 and acceleration of moving objects using  

 appropriate units.• Compare objects moving at constant 

 velocity to those that are accelerating.• Understand the significance of graphs,  
 plot and interpret distance/time graphs.

Skills:• Observation, recording, numerical  
 ability, graphical representation,  

 analyzing, inferring and drawing  

 conclusions based on evidence.

Pre-requisite knowledge & skills:• Knowledge of measuring time and  
 distance (length)• Knowledge of fundamental units:  Time 

 second(s); Length – meter (m).• Difference between rest and motion.• Motion is relative to time and point of 
 reference.• Different types of motion – slow and fast;   uniform and non-uniform.
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Motion - Speed, velocity, acceleration

Samacheer, Science, Class – VII Unit – 7

Fast! Faster!! Fastest!!!
V. Jayasundhar
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on the track – the start (0m), midpoint (5m) and 

endpoint (10m).

Each team member will be asked to perform 

the following tasks: hopping, walking backwards, 

walking at a normal pace, speed walking etc. Each 

team will note the time at the 5 meter and 10 

meter points. Time taken to perform each task is 

also noted and recorded in the table. The activity can be modified as per the teacher’s convenience.
The activity is repeated on circular, oval 

and rectangular tracks to show the difference 

between distance and displacement.

Students are then asked to record their data 

and use this information to calculate speed and 

velocity for each task.The teacher explains the terms distance, 
speed, displacement and velocity to students and clarifies any misconceptions that arises. 

the class? 

Q. Would we appear to be in rest or in motion 

to someone who observes us from the moon? 

The motion of an object is its relative change 

in position with time. It is measured with 

respect to a point of reference by an observer.

EXPLORE

Objective:  Calculating speed using 

appropriate unit.

Activity: Draw a straight line on the ground 

with chalk powder. Ask a student to roll the ball 

gently in a straight line perpendicular to the line 

drawn. Note the time when the ball touches the 

line and when it comes to rest using a stopwatch. 

The distance between the two points (point 

at which the ball crosses the line and the point 

where it comes to rest) is measured using a ruler 

or a measuring tape. All these observations are 

recorded in the table below. The speed of the ball 

in each case is calculated.

Table-1- To calculate the speed of a moving 

ball.

  

Name 
of the 
group

Distance 
moved by 
the ball (m)

Time 
taken 
(s) 

Speed= Dis-
tance/time 
taken (m/s)

Speed is the distance travelled by a moving 

body in one unit of time. (Unit can be one second, 

one minute or one hour)

Activity 02: Speed Challenge 

Students are asked to do the following 

activities to collect the data relating to distance 

and time. Each team is given a timer, measuring 

tape/ ruler, marker etc. A straight race track of 

10m length is formed. Three points are marked 

Table: To calculate speed and Velocity.

Task Dis-

tance

(m) 

Time(s) Displacement (m)

[=Displace

Hopping 5 m
10 m

Walking 
backwards

5 m
 
10 m 

Walking 
regular

5 m
10 m

Speed walk-
ing 

5 m
10 m
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 Based on their findings, students have to 
answer the following questions. 

1. Which task resulted in the fastest speed? Task         = ____________ Distance   = ____________ Speed       = ____________
2. Which track and displacement resulted in

the highest velocity?Task                 = ____________ Displacement   = ____________ Velocity           = ____________
3. Which task resulted in the slowest speed? Task         = ____________ Distance   = ____________ Speed                   = ____________
4. Which track and displacement resulted in  

 the lowest velocity?Task                      = ____________ 

Displacement    = ____________ Velocity               = ____________5. How far could you walk in 10 minutes  
 based on your speed for the 10 meter  

 trial? 6. How long would it take you to hop 30  
 meters based on your speed for the 5  

 meter trial? 7. How far could you travel walking 

 backwards in 15 minutes based on your  

 results for the 5 meter trial?8. How long would it take you to walk (regu 

 lar rate) 1 kilometer (or 1,000 m) based  

 on your speed for the 10 meter trial? 

9. Are your results accurate? Why or why  

 not?

10. In which activity were they able to move   faster? What does fast/ ‘higher speed’  
 mean?11. How can we find out, which of the two or  
 more objects is moving faster?

Teachers can discuss the variables (keeping 

time constant), how changing its direction would affect their experiment and determine if the 
results are accurate and reliable.

Graphs for motion:

The teacher introduces the graph sheet and 

demonstrates how to plot a graph using the data 

from the students. Age and height of children in 

the class, time taken to reach school from home, 

savings per month, etc. could be used for plotting 

the graph. 

The students are then made to plot a graph 

using data from the previous activities. 

Dis Speed

[=dis-

tance /

time]

(m/s) 

Displacement (m) Velocity

[=Displace-

ment/ time]

(m/s)
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An example data set and the instructions are 
given below

S. No. Time (min-

utes)
Distance(km)

1 3 3
2 6 6
3 9 9
4 12 12
5 15 15

Instructions to make a graph

The students are asked to• Draw two perpendicular lines to   represent the two axes and mark them as   OX and OY • Decide the variable that will be denoted   along the X- axis Y-axis. In this case, we   denote time along the X-axis and distance   along the Y-axis. • Choose a scale to represent the distance  
 and another to represent the time on the  

 graph. For the motion of the car scales  

 could be time: 1 min= 1cm; Distance: 

 1km = 1 cm• Mark values for the time and the distance   on the respective axes according to the  
 chosen scale. • Now mark the points on the graph paper  
 to represent each set of values for 

 distance and time. Mark the points 

 corresponding to different sets of values.

Teachers have to  make children draw graphs 

each for uniform motion and non-uniform 

motion using different sets  of  data.

Speedometer and odometer:Speedometer fitted on the top of the scooter 
or a motor cycle, dashboards of cars, buses and  

other vehicles records the speed directly in km/h. 

Odometer shows the total distance travelled by 

the vehicle.

Variable Speed and Uniform speed: Children 

can be asked to note the reading in the odometer 

after every 10 minutes on their way to school. 

Using these values, they can be asked to calculate 

the speed of the vehicle.

Time (am) Odometer 

reading

Distance 
from the 

starting 

point

09:00

09:10

09:20

09:30

09:40

Acceleration:

Activity:

To calculate acceleration over a 20 m run and 

then plot the result in the graph.

Students are asked to run 20 m from the start 

line and accelerate as fast as they can.    At 5 meter 

intervals, their time will be recorded by the time 

keepers.  On the data table, record their times 

under the distance they traveled.  From this data, 

calculate their velocity at each point. 

Table: To calculate acceleration

D i s -

t a n c e 

(m)

0 m 5 m 10m 15 m 20 m

Time 

(s)

Veloc-

ity 

(m/s) 

Calculations: 

1. Calculate your acceleration from the 0m 

to the 10m point.  Are you accelerating over this 

distance? 

Initial Velocity = Velocity at 0 meters.  Final 

Velocity = Velocity at 10 meters.  Use time at 10 
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meters.

 2. Calculate your acceleration from the 10m 

to 20m point.  Are you accelerating over this 

distance?

Initial Velocity = Velocity at 10 meters.  Final 

Velocity = Velocity at 20 meters.  Use time from 

10 meters to 20 meters 

Questions:

1.   Did you see an upward curve on your 

graph?  If so, what does that tell you about your 

acceleration?2. On your graph, did you see the line flatten 
out to horizontal?  What does that tell you about 

your acceleration?

EXPLAIN

 The students are asked to summarize their 

learning from the activities in a sequence. The 

tables, worksheets, observations & notes taken 

by children can be used to help them summarize. 

The teacher asks the following questions to 

ensure understanding of the concepts.

1. Salma takes 15 minutes from her house to 

reach her school on a bicycle. If the bicycle has 

a speed of 2m/s calculate the distance between 

her house and school.2. Show the shape of the distance-time 
graph for the motion in the following cases:

 a. A car moving with a constant  

  speed.

 b. A car parked on a side road.

3. The basic unit of speed is:

 a. Km/min

 b. m/min

 c. km/h

 d. m/s

4. Which of the distance-time graph shows a 
truck moving with speed which is not a constant?

The teacher can also show a set of videos to enhance students' understanding. 
1. What is the difference between speed and 

velocity?

h t t p s : / / w w w . y o u t u b e . c o m /watch?v=mDcaeO0WxBI
2. What is the difference between Speed, 

Velocity and Acceleration?

h t t p s : / / w w w . y o u t u b e . c o m /

watch?v=b7VLGweUuzo

3. Measuring velocity of objects using video 

clips

http://serc.carleton.edu/sp/compadre/teachingwdata/examples/48876.html
ELABORATE

The students can be asked to record the time 

and distance travelled when they go out and plot 

a graph using the same.

They are asked to calculate the acceleration 

of the vehicle every time they reduce/ increase 

speed or change their direction.
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EVALUATE1. Define the following terms.
a. Speed:

b. Velocity: 

c. Distance: 

d. Displacement:

e. Acceleration:

2. Give the formula for speed, velocity and 

acceleration with appropriate units. 3. If you walk 15 miles north, six miles south, 
four miles north and three miles south, what is 

the total distance you would have walked and 

what is your displacement? If this trip took you 

40 seconds, what is your speed and velocity?  

Label all quantities.

4. A fighter jet is moving at a constant speed 
of 500 miles per hour in a straight line. Is it 

accelerating or not?

5. A race car is rounding a corner at a constant 

speed of 200 miles per hour. Is it accelerating or 

not?

6. Draw a graph for the following data.

Time (s) Distance from start 

(m)

0 0

2 20

4 40

6 60

8 80
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