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Fluency and skills

When y is a function of x, the gradient of a graph of y against x tells you how the y-measurement is 
changing per unit x-measurement. 

The rate of change of y with respect to x  

can be written y
x

d
d

Key point

The gradient of a distance-time graph is a measure of the rate of change of distance (r) with respect 
to time (t), this is called velocity (v).
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Key point

If v metres per second represents velocity and t seconds represents time, then the gradient, 
v
t
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, is a 

measure of the rate at which velocity is changing with time, in metres per second per second.

The rate of change of velocity is called acceleration, =a
v
t
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Key point

Acceleration is the derivative of a derivative, which is called the second derivative.
A similar notation is used for the second derivative, f ″(x), as for the first derivative, f ′(x)
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Key point

For 
more on 
distance–
time 
graphs.
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See Ch7.2

For more 
on accel-
eration as 
a derivative.

See Ch7.4

4.3 Rates of change
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 1 A particle is moving on the y-axis such that its distance, r cm, from the origin is given by  
r = t3 + 2t2 + t, where t is the time measured in seconds.

a  Use the fact that the velocity =v
r
t
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 to find an expression for the particle’s velocity.

b  Use the fact that the acceleration = =a
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2  to find an expression for the particle’s 
acceleration.
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Use f ′(t ) = nat n  −1


