
GCSE Physics: Distance Time Graphs
Priority Learning

Revision Sheet

Name: Date:

Aims of this worksheet:

• Learning the shapes of standard distance time graphs.

– Constant velocity.
– Stationary.

• Learning how to interpret distance time graphs to describe motion.

• Understanding that the gradient of a distance time graph is speed.



Properties Of Distance Time Graphs

In this section we explore examples of ladder problems and how to solve them.

Gradient

Gradient = Average Speed

The gradient of a graph is the rate of change of the graph, speed is the rate of change of
distance with respect to time. This is why speed = gradient.

Area

The area of a distance time graph does not mean anything.

Example

What is the speed of the particle given this distance time graph.
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Constant speed

Solution: The gradient of the graph = 3. Therefore, the speed is 3ms−1.

Note: The axes must be in seconds and meters respectively for these conditions to hold.
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Particle Is Stationary
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Stationary particle

The distance moved stays the same so the particle is not moving. Furthermore, the gradient
of the graph is zero, the gradient is the speed, so the speed is zero.

Constant Speed
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Constant speed

Speed is the gradient of the graph, the gradient is constant. The initial distance moved is
0 in this case, hence this graph represents a particle moving at a constant speed from the
origin. Any distance time graph where the gradient is constant represents constant speed.
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Acceleration
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Acceleration

Here we see that the gradient is increasing, hence the speed is increasing. Hence, an
acceleration.

Deceleration
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Deceleration

Here we see that the gradient is decreasing, gradient of a distance time graph is velocity.
So if the gradient is decreasing then the velocity is decreasing, if the velocity is decreasing
then the particle is decelerating.
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Bouncing Ball

Top of bounce

t(s)

s(m)

As the ball is dropped the displacement approaches zero (the ground), the gradient of the
graph is increasing as the ball is dropped because the ball is accelerating under gravity.
The ball then bounces back up to a height less than it’s original height, the gradient of the
graph as the ball bounces back up is decreasing as the velocity of the ball is decreasing due
to it decelerating due to gravity acting against it. The velocity is then zero at the top of
the bounce, shown on the graph by the gradient of zero. The ball then accelerates back
towards the ground and the process repeats.
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