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Basics of Parametric Equations

Basics of parametric equations

What are parametric equations? 

Graphs are usually described by a Cartesian equation

The equation involves x and y only

Equations like this can sometimes be rearranged into the form, y = f(x)

In parametric equations both x and y are dependent on a third variable

This is called a parameter

t and θ are often used as parameters

A common example …

x is the horizontal position of an object

y is the vertical position of an object

and the position of the object is dependent on time t

x is a function of t, y is a function of t

x = f(t)

y = g(t)
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How do I plot parametric equations?

It is still possible to plot a graph of y against x from their parametric equations

Also see Parametric Equations – Sketching Graphs

What are the parametric equations of a circle? 
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For a circle, centre (0, 0) and radius r

x = rcos θ

y = rsin θ

(Note that r is constant, this is not two parameters)

For a circle, centre (a, b) and radius r

x = rcos θ + a

y = rsin θ + b

Worked Example
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Eliminating the Parameter of Parametric Equations

Eliminating the parameter of parametric
equations

What does eliminating the parameter mean? 

In parametric equations, x = f(t) and y = g(t)

There is still a connection directly linking x and y

This will be the Cartesian equation of the graph

How do I find the Cartesian equation from parametric
equations? 
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STEP 1

Rearrange one of the equations to make t the subject

Either t = p(x) or t = q(y)

STEP 2

Substitute into the other equation

STEP 3

Rearrange into the desired (Cartesian) form

How can I eliminate the parameter using
trigonometric identities?

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 7

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


STEP 1

Rearrange both equations into the forms “cos t = …” and “sin t = …”

STEP 2

Square both sides of both equations

STEP 3

Add the equations together

STEP 4

The trig identity “sin  x + cos  x ≡ 1” eliminates t2 2
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STEP 5

Rearrange into desired (Cartesian) form

This technique is seen in Trigonometric Identities

Examiner Tips and Tricks

When choosing which equation to rearrange, aim for “as simple as possible”:

Linear equations are simpler than quadratics

eg Rearrange x = 2t + 3

or

y = 3t  +3t -4 ?

Single exponential terms are quite easy to deal with

eg x = e  → t = ln x

Trig identities may be needed and remember squared terms are good!

eg sin  x + cos  x ≡ 1

2

t

2 2

Worked Example
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Sketching Graphs of Parametric Equations

Sketching graphs of parametric
equations

How do I sketch a graph from parametric equations? 

Plotting a graph is covered in Parametric Equations - Basics
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Still find the key features of a graph …

… the y-axis intercept

… the x-axis intercept(s)

… asymptotes

… location of (and if required coordinates of) stationary points (see Parametric

Differentiation)

Sketch these points and join up accordingly
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Examiner Tips and Tricks

Not all curves defined parametrically lead to familiar shaped graphs and it may be

worth plotting a few extra points by calculating them.

Your calculator may be able to produce a table of values quickly, however,

remember you are sketching and not plotting.

It may be easier to find the Cartesian equation first and draw the graph from that –

this will depend on the question.

It is only a definite strategy if you cannot make progress otherwise.

If you are given the sketch of a graph it is usually only for reference and can be

used to check answers for axes intercepts, etc.

Worked Example
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