
Acceleration
Acceleration can be calculated using the equation: 

Worked example: 
A dog is sitting, waiting for a stick to be thrown. After the stick is 
thrown, the dog is running at speed of 4m/s. It has taken the dog 16s 
to reach this velocity. Calculate the acceleration of the dog. 

Changes in velocity due to acceleration can be calculated using the 
equation below. This equation of motion can be applied to any moving 
object which is travelling in a straight l ine with a uniform acceleration. 

Worked example: 
A bus has an initial velocity of 2m/s and accelerates at 1.5m/s2 over a 
distance of 50m. Calculate the final velocity of the bus. 
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accele

ration 

A measure of how quickly the velocity of displacement 

something is changing. It can be positive if the object is 
speeding up or negative i f i t is slowing down. Acceleration is 
a vector quantity.

Displa
cemen
t 

The distance travelled in a  particular direction. Displacement 
i s  a  vector, distance is not.

dis tan

ce 

How far something has travelled. Distance is a scalar, and has 

no direction.

force At the s implest level a  force is a push, pull or twist. Forces 
acting on an object can cause it to accelerate. Force is a 
vector quantity.

magnit
ude 

The s ize of something, such as the size of a force or the 
measurement of a distance. 

mass A measure of the amount of material that there is in an 
object. Mass i s a scalar quantity.

mome
ntum 

A measure of motion, mass multiplied by velocity. 
Momentum is a vector quantity.

mass A measure of the amount of material that there is 
in an object. Mass is a scalar quantity.

mom
entu
m 

A measure of motion, mass multiplied by velocity. 
Momentum is a vector quantity.

scalar 
quan
tity 

A quantity that has a magnitude (size) but not a 

direction. Examples include mass, distance, 

energy and speed.

Newton’s first law:

Newton’s second Law: 

Newton’s third law: 

Distance-time and Velocity-Time Graph
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Vector and Scalar
A scalar quantity has magnitude only. Example unclude
temperature or mass. 
A vector quantity has both magnitude and direction. 
Examples include velocity. 
Speed is a scalar magnitude of velocity. 
A vector quantity can be shown using an arrow. The size of 
the arrow is relative to the magnitude of the quantity and 
the direction shows the associated direction.  
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speed A measure of the distance an object travels in a given 
time. Usually measured in metres per second (m/s). It is a 
scalar quantity.

vector 
quanti
ty 

A quantity that has both a size and a direction. Examples 
include force, velocity, displacement, momentum and 
acceleration.

velocit
y 

The speed of an object in a particular direction. Usually 
measured in metres per second (m/s). Velocity is a vector, 
speed is not.

weight The force pulling an object downwards, it depends upon 
the mass of the object and the gravitational field strength. 
Weight is a vector. 

average 
speed 

The speed worked out from the total distance travelled divided by the 
tota l  time taken for a journey. speed = distance travelled /time

dis tance
/time 
graph 

A graph of the distance travelled against time for a  moving object. The 
gradient of a line on a distance/time graph gives the speed.

ins tanta

neous 
speed 

The speed at one particular moment in a journey.

gradient A way of describing the steepness of a line on a graph in numbers. It is 
ca lculated by taking the vertical distance between two points and 
dividing by the horizontal distance between the same two points.

decelera
tion 

When an object is slowing down. 

velocity/

time 
graph 

A graph of velocity against time for a  moving object. The gradient of a  

l ine on the graph gives the acceleration and the area under the graph 
gives  the distance travelled.

Resultant force: 

Resultant force: 
A resultant vector diagram can be used to calculate resultant 
force that are not acting directly opposite of one another, on 
a straight line. 

A boat is being pulled toward the harbour by two winch 
motors. Each motor is pulling with a force of 100N and they 
are working at right angles to one another . To find the 
resultant force, you would first draw construction lines from 
end of each arrow parallel to other force arrow.

Remember that the size of the arrow is representative of the 
size of the force being exerted. 

Where the construction lines intercept indicates the direction 
of the resultant force: from the centre of mass through the 
intercept. 
The resulant force is the sum of the forces acting so in this 
example, that is 200N

When a  resultant force is not zero, an 
object will change speed (accelerate or 
decelerate) or change direction (or both). 
When an object is s tationary, there are still 
forces  acting upon it. In this case, the 
resultant force is 30N-30N=0N. 
The forces are in equilibrium and are 
ba lanced. 
When force are balanced, an object will 
either remain stationary or i f it is moving, it 
wil l continue to move at a  constant speed. 

A resultant force is a single force which replaces several other 
forces . It has the same effect acting on an object as the other force 
i s  has replaced. 

The forces acting on this object are represented in a free body 
diagram. 
The arrows are relative to the magnitude and direction of the force. 
The car i s being pushed to the left by a  force of 30N. It is also being 
pushed to the right by a force of 50N. 
The resultant force in 50N-30N=20N. 
The 20N resultant force is pushing to the right, so the car will move 
right. 

Distance Vs. Displacement:
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