
GCSE Physics: Velocity Time Graphs
Priority Learning

Revision Sheet

Name: Date:

Aims of this worksheet:

• Learning the shapes of standard velocity time graphs.

– Constant velocity.
– Constant acceleration.

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

• Understanding that the gradient of a velocity time graph is acceleration.

• Understanding that the area under a velocity time graph is distance moved.



Properties Of Velocity Time Graphs

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

The Gradient

Gradient = Acceleration

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

The Area Underneath The Graph

Area = Distance moved

We know that average speed =
distance
time

so distance = average speed× time. If we have a

constant velocity then the area under the graph is a rectangle. So the distance is
calculated by speed × time, so the area under a velocity time graph is the distance moved
by the particle. This idea is basically extended for more complex graphs.

Constant Velocity

t(s)

v(ms−1)

Constant velocity
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Constant Acceleration

t(s)

v(ms−1)

Constant acceleration

Any velocity time graph where the gradient is constant represents constant acceleration, or decel-
eration if the gradient is negative.

Constant Deceleration

t(s)

v(ms−1)

Constant deceleration
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Example

A car accelerates from rest to 10ms−1 in 20 seconds. It travels at a constant speed for
the next minute. It then slows down for some traffic lights coming to rest 5 seconds after
applying the brakes.

(a) Draw the velocity time graph.

Solution:
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(b) Hence, calculate the distance travelled by the car.

Solution:

We split the graph up into basic shapes. A triangle on the left, a rectangle in
the middle and a triangle on the right.

First Triangle:

20× 10× 0.5 = 100m

Rectangle:

60× 10 = 600m

Second Triangle:

5× 10× 0.5 = 25m
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Example

What is the acceleration of the particle given this velocity time graph.
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Solution: The gradient of the graph = 2. Therefore, the acceleration is 2ms−2.

The distance moved is the area under the graph. If we split it up we will have a triangle
of base 5 and height 11. And a rectangle underneath of base 5 and height 1. Adding
these we will get:

1

2
× 5× 11 + 5× 1 = 27.5m.

Note: The axes must be in seconds and ms−1 respectively for these conditions to hold.
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Bouncing Ball

t(s)v(ms−1)

Bouncing Ball

Velocity is a vector, vectors have direction. The graph shows that when the ball is falling
it has negative velocity but is constantly accelerating. The bounce occurs when the graph
is vertical. This is because after the bounce the ball will be rising, so it’s velocity will be
positive but decelerating, shown by the straight diagonal line starting in the positive region
of v and heading towards the t axis. When the ball stops, at the top of it’s bounce, it’s
velocity is 0 shown on the graph where the ball crosses the t axis. Here we see that v = 0.
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