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Motion 

Introduction



Distance and Displacement

 Distance is the actual path length that is taken 

 Displacement is the change in position

∆𝑥 = 𝑥𝑓 − 𝑥0

Where ∆𝑥 is the displacement, 𝑥𝑓 is the final position, 

and 𝑥0 is the initial position 

∆𝑥

𝑥f𝑥0

path taken



Explain the difference
22/09/2018

“Distance” is how far you have travelled, “displacement” is how far 

you are from a point and can be positive or negative:

1 metre-1 metre



Explain the difference
22/09/2018

“Distance” is how far you have travelled, “displacement” is how far 

you are from a point and can be positive or negative:

1 metre-1 metre

Distance = 1m

Displacement = +1m  



Explain the difference
22/09/2018

“Distance” is how far you have travelled, “displacement” is how far 

you are from a point and can be positive or negative:

1 metre-1 metre

Distance = 2m 

Displacement = 0m 



Explain the difference
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“Distance” is how far you have travelled, “displacement” is how far 

you are from a point and can be positive or negative:

1 metre-1 metre

Distance = 3m

Displacement = -1m 



Explain the difference
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“Distance” is how far you have travelled, “displacement” is how far 

you are from a point and can be positive or negative:

1 metre-1 metre

Distance = 4m

Displacement = 0m 



Speed, Time and Velocity

 Speed is the rate at which distance is travelled 

𝑠𝑝𝑒𝑒𝑑 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒(𝑚𝑒𝑡𝑟𝑒)

𝑡𝑖𝑚𝑒(𝑠𝑒𝑐)

 Average velocity is displacement (change in position) 

divided by the time of travel

𝑉𝑎𝑣𝑔 =
∆𝑥

∆𝑡
=
𝑥𝑓 − 𝑥0
𝑡𝑓 − 𝑡0



Practise Questions
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1. Louis travels 600 metres in 30 seconds.  What is his 

speed?

2. Emma covers 2km in 2,000 seconds.  What is his speed?

3. How long would it take Connor to run 120 metres if he 

could run at 15ms-1?

4. Dan throws a book at Adam and it travels at 60ms-1 for 

0.4s.  How far away was Adam?

5. Mia is learning to drive.  She drives her car at 30mph 

(about 13ms-1).  How long does it take her to drive 30km?
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1) What is the velocity during the first 5 seconds?

2) What is the displacement after 15 seconds?

3) What is the velocity during the last 10 seconds?

4) What is the displacement after 25 seconds?

Distance

(metres)

Time/s



Acceleration recap
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Acceleration = change in velocity (in ms-1)

(in ms-2) time taken (in s)

a=   v/ t 

Acceleration can be positive 

and negative as well as 

in the figure.



Practise Questions
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1.Lily accelerates on her bike from 0 to 15ms-1 in 8 

seconds.  What is her acceleration?

2.Faith drops a ball on her foot and it accelerates 

downwards at a rate of 12ms-2 for 15 seconds.  What 

speed did it reach?

3.A car accelerates from 15 to 25ms-1 with an 

acceleration of 3ms-2.  How long did this take?

4.A rocket accelerates from 1,000ms-1 at a rate of 

20ms-2 for 1.5 minutes.  What speed did it reach?
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1) How fast was the object going after 5 seconds?

2) What is the acceleration from 10 to 15 seconds?

3) How far did the object travel altogether?
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Velocity

m/s
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1) When did the object have zero acceleration?

2) What is the average acceleration from 0 to 20s?

3) What was the acceleration from 30 to 40s?

4) How far did the object go between 30 and 50s?
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This velocity-time graph shows Amy’s journey to school.  

How far away does she live?
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This velocity-time graph shows Amy’s journey to school.  

How far away does she live?

2400m



Speed and Velocity
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1. Is this car travelling at constant speed?

2. Is this car travelling at constant velocity?

10m/s

10m/s10m/s

10m/s



Average and Instantaneous velocity
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∆𝑠

∆𝑡
Instantaneous velocity is given by: V=

When this is a very small time interval (∆𝑡 0)

Average velocity is given by:

And is taken for longer time 
intervals

V=
𝑠

𝑡
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Average and Instantaneous velocity

Average velocity = 
(0+40)/2 = 20ms-1

Instantaneous velocities can change with time
2s = 10ms-1; 4s= 20ms-1; 6s = 30ms-1;



Average and Instantaneous velocity
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1) What’s the average velocity after 30s?

2) What’s the instantaneous velocity at 30s?



Uniform and non-uniform acceleration
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Does the graph represent uniform or non-uniform
acceleration? Explain your answer
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1) What was the displacement after 20 seconds?

2) What was the velocity between 20 and 40 seconds?

3) When was this person travelling the fastest?

4) What was the average speed for the first 40 seconds?

Displacement

(metres)

Time/s



Graphing the Motion of a bouncing ball

This is a displacement-time graph for a bouncing 
ball dropped from a height of 2m

Sketch the graph and below it sketch the 
velocity-time and acceleration-time graphs for the 
same motion



Equations of Motion - Symbols and 
variables involved
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• s Displacement (m)

• u Initial velocity (ms-1)

• v Final velocity (ms-1)

• a Acceleration (ms-2)

• t Time (s) 



Equations of Motion

1. v = u + at

2. s = ut + 1
2
at2

3. s = 1
2

t (v + u) 

4. v² = u² + 2as 

Condition: 
The equations of motion are valid only when 
acceleration is constant and motion is constrained to a 
straight line. 



Example questions
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1) Will drops a ball off the edge of a cliff.  How long does the ball 

take to fall 1m?  2m?  Why is the second answer not simply 

twice the first?

2) Sarah flies to France. Her aeroplane has a maximum 

acceleration on the ground of 4.2ms-2.  What is the minimum 

length of runway needed to reach its take off speed of 120ms-1

and how long will this take?

3) Jacob likes watching grasshoppers.  A grasshopper jumps to a 

vertical height of 3.1m.  For how long was it in the air?

4) Alexander likes cricket.  A cricket bowler can release a ball at 

70ms-1 after accelerating through a distance of 10m.  Calculate 

the average acceleration of the ball.


