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Equation for constant speed:
Hopefully, your answer had something to 
do with how far an object moves in a 
certain time. For example, a car going 
slowly might travel 20 km in one hour, 
while a car going quickly might travel 80 
km in that hour. Scientists express this 
mathematically:

• Speed, v – metres per second (m/s)
• Distance travelled, s – metres (m)
• Time taken, t – seconds (s)

The equation for speed can be written 
as: 

To convert km/h to m/s, divide by 3.6
To convert m/s to km/h, multiply by 3.6
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Definition

Speed Speed is the distance traveled per unit of 
time. It is how fast an object is moving. 
Speed is the scalar quantity that is the 
magnitude of the velocity vector. It doesn't 
have a direction. 

Velocity It is how fast an object is moving. Velocity is 
a vector quantity that indicates 
displacement, time, and direction. Unlike 
speed, velocity measures displacement, a 
vector quantity indicating the difference 
between an object's final and initial 
positions.

Acceler
ation

The rate of change of the velocity. 
Acceleration is the name we give to any 
process where the velocity changes. Since 
velocity is a speed and a direction, there are 
only two ways for you to accelerate: change 
your speed or change your direction—or 
change both.

Deceler
ation

Is the change of velocity per second when 
an object slows down. 

Displac
ement

is an object's change in position, only 
measuring from its starting position to the 
final position.

Consta
nt
speed

When the speed of an object remains the 
same - it does not increase or decrease.

Vector A quantity that has both magnitude and 
direction. It is typically represented by an 
arrow whose direction is the same as that of 
the quantity and whose length is 
proportional to the quantity's magnitude.

magnit
ude

The size 

Object moving around a circle: 
An object moving round in a 
circle has a direction of motion 
that changes continuously as it 
goes round. So its velocity is not 
constant. For example, a car 
travelling around a roundabout 
at a constant speed has a 
continually changing velocity. 
This is because the direction in 
which its moving is continually 
changing. 

Acceleration: Any object with a changing 
velocity is accelerating. 

For an object that accelerates steadily from an 
initial velocity u to a final velocity v, in time t:
t change of velocity ∆v= Final velocity v -
initial velocity u
Therefore, the equation can be written as 

Area under a velocity time graph:
The area under the line on a velocity-time graph represents 
distance travelled in a given direction (or displacement)

Distance-time graphs:
The steeper the line on 
a distance time graph, 
the faster the object is 
travelling. If it is curved 
up it is getting faster. If 
it is a flat line, then it is 
stationary (not moving)
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