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Parametric Differentiation

Parametric differentiation

How do I find dy/dx from parametric equations? 

Ensure you are familiar with Parametric Equations – Basics first

This method uses the chain rule and the reciprocal property of derivatives

dy

dx
=

dy

dt
×

dt

dx

dt

dx
= 1 ÷

dx

dt

Equivalently, 
dy

dx
=

dy

dt
÷

dx

dt

dy

dx
 will be in terms of t – this is fine

Questions usually involve finding gradients, tangents and normals
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The chain rule is always needed when there are three variables or more – see Connected

Rates of Change

How do I find gradients, tangents and normals from
parametric equations?

To find a gradient

STEP 1

Find dx/dt and dy/dt

STEP 2

Find dy/dx in terms of t

Using either dy/dx = dy/dt ÷ dx/dt

or dy/dx = dy/dt × dt/dx where dt/dx = 1 ÷ dx/dt

STEP 3

Find the value of t at the required point

STEP 4

Substitute this value of t into dy/dx to find the gradient
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To then go on to find the equation of a tangent

STEP 5

Find the y coordinate

STEP 6

Use the gradient and point to find the equation of the tangent
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To find a normal...

STEP 7

Use perpendicular lines property to find the gradient of the normal m  × m  = -1

STEP 8

Use gradient and point to find the equation of the normal y - y  = m(x - x )

How do I solve problems using parametric
differentiation?

Questions may require use of tangents and normals as per the coordinate geometry

sections

Find points of intersection between a tangent/normal and x/y axes

Find areas of basic shapes enclosed by axes and/or tangents/normals

1 2

1 1
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Find stationary points (dy/dx = 0)

You may also be asked about horizontal and vertical tangents

At horizontal (parallel to the x-axis) tangents, dy/dt = 0

At vertical (parallel to y-axis) tangents, dx/dt = 0
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Worked Example
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Parametric Integration

Parametric integration

How does integration work with parametric
equations? 

Integration is used to find the area under a curve where the curve has been defined by

parametric equations

x = f(t)

y = g(t)

The key point is to ensure the limits of the integral are changed to the parameter

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 10

https://www.savemyexams.com/?utm_source=pdf


Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 11

https://www.savemyexams.com/?utm_source=pdf


Worked Example
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Parametric Volumes of Revolution

Parametric volumes of revolution

What is a parametric volume of revolution? 

Solids of revolution are formed by rotating functions about the x-axis

Here though, rather than given y in terms of x, both x and y are given in terms of a

parameter, t

x= f (t)

y=g(t)

Depending on the nature of the functions f and g it may not be convenient or

possible to find y in terms of x

How do I find parametric volumes of revolution?

The aim is to replace everything in the ‘original’ integral so that it is in terms of t

For the ‘original’ integral V=π∫
x
1

x
2 y2dx  and parametric equations given in the

form x= f (t)  and y=g(t)  use the following process

STEP 1: Find dx in terms of t and dt

dx= f'(t)dt

STEP 2: If necessary, change the limits from x values to t values using

x
1
= f (t

1
)

x
2
= f (t

2
)

STEP 3: Square y

y2= ⎡
⎢
⎣
g(t)

⎤
⎥
⎦

2

Do this separately to avoid confusing when putting the integral together

STEP 4: Set up the integral, so everything is now in terms of t, simplify where possible

and evaluate the integral to find the volume of revolution

V=π∫
t
1

t
2

(g(t) )
2f'(t)dt
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Worked Example

Examiner Tips and Tricks

Avoid the temptation to jump straight to STEP 4

There could be a lot to change and simplify in exam style problems

Doing each step carefully helps maintain high levels of accuracy
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