
MA205 – LSN 17
Parametric Equations

“6 is afraid of 7, cause 7 8 9.."
Barenaked Ladies- Barenaked Ladies
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ObjectivesObjectives
• Understand what a parametric equation 

representsrepresents.
• Convert cartesian equations to parametric 

equationsequations.
• Convert parametric equations to cartesian

equationsequations.
• Represent parametric functions in vector 

form.form.

17 - 2



Parametric EquationsParametric Equations

• The representation of a curve by its x-The representation of a curve by its x-
coord, y-coord and z-coord in terms of 
another parameteranother parameter.
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t x y
y

P(t )

t x y
0 4.2 1.8
1 5.8 2.4
2 7 0 3 2

P(t )

P(t2)
P(t4)

2 7.0 3.2
3 4.8 -0.6
4 0.6 2.8

P(0)
P(t1)

x
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When would we need parametric 
i ?equations?

• Model BehaviorModel Behavior
• Curves that do not pass the “Vertical 

Line Test”Line Test”
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t = 0 (4, 3)y
What if we wanted to represent the path of a 
Scout Car that starts when t = 0 @ (4, 3) and ends 
t = 3 @ (2, 1).  If the car travels in a straight path

t = 0

t = 3 (2, 1)
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at constant speed, give an equation or set  of 
equations for the path of the car. 
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How would we transform a circle 
i i i ?into a parametric equation?

Given x2 + y2 = 36Given x + y = 36
Use the Trig Identity:  sin2 t + cos2 t = 1
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Parametric → CartesianParametric → Cartesian 

Given: x = t 2 + 1Given: x = t + 1
y = t – 1

S l t 1Solve:     t = y + 1
x = (y + 1)2 + 1
x = y 2 +2y + 1 + 1
x = y 2 + 2y + 2x  y + 2y + 2
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SummarySummary

• Use parametric equations for a curveUse parametric equations for a curve 
not given by a funtion.

• Use parametric equations to describe• Use parametric equations to describe 
paths.
E h di t i f ti• Each coordinate requires one function.

• The parameter may be time, angle or 
something else altogether.
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