Coordinate Geometry Pure Maths topic notes

Parametric Equations

Introduction

There is another way of writing y as a function of x and that is to use two separate
equations.

One equation has x as a function of t (or 8) eg x = 2t
and the other equation has y as function of t (or 8) eg y = t?
The variables t, 6 are called parameters and the two equalities parametric equations.

Common questions on this topic are the plotting of parametric equations and their
conversion to a single Cartesian equation.

Example #1

Plot the graph of the curve given parametrically by the equations:

X = 2cosB y = 2sin@
e° 0O 45 90 135 180
X = 2c0s8 2 1414 0 -1.414 )
y = 2sin® 0 1.414 2 1.414 0
Y12
(-1.414,1.414) . (1.414.1.414)
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Example #2

What is the Cartesian equation given parametrically by:

A-level Maths Tutor

X = t?+3 y =t + 3t
x=1143 (1
y=t+3 (ii
factonsing (11 y=t{*+3)
but x=1*"4+3

¥ =tx, = I= E
x

substituting for ¢ in (1

2
x=[£] + 3
x

_}"2

T="%+73
2
multiplying both sides by x*

: S 2
X =y +i3x

£=3x =;p‘:4
yﬂ =x =32
y =x'(x-3)
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Example #3

What is the Cartesian equation given parametrically by:

X = 2sin@ y = 2sin206

y=28n28 hbhutsin2é=2sinScosd
¥=2(2z51n8cos &)
¥=4sn8&coz &

y*=16sin’dcos’ @ {1
but x=2s5né& = §=sim§' {11
using the identity cos’ @=1-sn@

and substiuting for sin& from (1

= cost8=1-"
4

now substituting in (i for sin& and cos® &

¥ =16sin® Beos® 8
2 2
=16l 21 |1=2
d 4
2
-162[1-X
4 4
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