TOPIC: PARAMETRIC EQUATIONS
Introduction to Parametric Equations

# Parametric Equations express two variables (x & y) in terms of a (usually t), called the parameter.

» To graph, make a table of values with ___, x, & y.

Graph the equations.
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# Graphs of parametric eq’'ns are called plane curves. Indicate orientation with arrows along direction of ___ ¢.
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Graph the plane curve formed by the parametric equations and indicate its orientation.

PRACTICE
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Graph the plane curve formed by the parametric equations and indicate its orientation.

PRACTICE

y(t) = 2Vt

x(t) =2t - 1;
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TOPIC: PARAMETRIC EQUATIONS
Eliminating the Parameter

+ You'll often have to graph parametric eq’ns and “eliminate the (t) parameter”, leaving an eq'n with only x & y.

» Given x(t) & y(t), solve eq'n for t, then substitute.

New Eliminate the Parameter

y = 3t?
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Graph the parametric equations, then eliminate the parameter to convert them to a rectangular equation.

x(®) =+t, yt)=t-3; t=>0
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[0 Note: If given parametric eq'n restrict t interval, the graph is usually a small portion of the rectangular eq’n.]
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Eliminate the parameter to rewrite the following as a rectangular equation.

PRACTICE

x(t) =2t—-1

y@)=t> -2

Graph the plane curve of the parametric equations. Write the equivalent rectangular equation.

EXAMPLE
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Graph the plane curve of the parametric equations. Write the equivalent rectangular equation.

EXAMPLE
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Equations with Trigonometriic Functions

+ To eliminate the parameter from x(t) & y(t) with trig, rewrite BOTH eg'ns and use a Pythagorean Identity.

Eliminate the parameter.

Recall

|

Eliminate the Parameter

Solve ONE eqn for t
xX=t—2
y = 3(x + 2)?
y = 3t?

New

Eliminate Parameter with Trig

Solve BOTH eqn’s for

=cost )

= 3sint

Recall

sin?0 + cos? 6 =1

tan?0 + 1 = sec? 9

1+ cot? 0 = csc? 0
(Pythagorean Identities)

J

First eliminate the parameter, then graph the plane curve of the parametric equations.

x(t) =2+ cost y(t) =—1+sint;
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First eliminate the parameter, then graph the plane curve of the parametric equations.

EXAMPLE
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Parameterize Equations

+ Often you'll be given an eq'n with only x & y and be asked to write x(t) & y(t) — “parameterize”.

» Choose a t (avoid domain restrictions), solve for x(t), then

Recall Eliminate the Parameter

into original eq'n to find y(t).

Parameterize Equations

x(t)=t—1
y=4(x+1)

y(t) = 4t

|\

y=4(x+1)

- TRY
{x(t)= t=x
— t=4#-x,
y(t) - iy
= AVOID
{x(t)= t =#-x2
y(©) = AL

EXAMPLE Without choosing x(tl) = t, find
the rectangular equation.
(4) (B)

y=2x+5

t=x+1

parametric equations for

y=(x+2)?-3

HOW TO: Parameterize Equations

1) Define t, unless given
Tryt=x,0ort=(__)if()inegn

2) Solve for x(t)
3) Plug x(t) into original eg’'n for x

4) Solve for y(t)
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Write two sets of parametric equations for the rectangular eq’n below.

y = 2x

3

| &

HOW TO: Parameterize Equations

1) Define t, unless given

Tryt=x,ort=(__)Iif()ineqgh
2) Solve for x(t)
3) Plug x(t) into original eg’n for x

4) Solve for y(t)
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Equations of Circles and Ellipses

& To parameterize an eq'n containing x2 + y?2, write the eq'n in the form ( )2+ ( )2 =1.
» Set f(x)? = (t),andg(y)> = __ (t),then solve for x & y.
Recall Eliminate the Parameter Parameterize Equations
S cos?(t) + sin?(t) = 1
x(t) = 2cost x(t) =
X\ 2 DANE
> —> (—) +y%=1 (—) +y%2=1
2 2
y(t) = sint y(t) =

EXAMPLE Write parametric equations for the equation below. HOW TO: Parameterize Equations

9x2 + yz -9 1) Write eq’n as f(x)? + g(y)? =1
2) Set f(x)? = cos?(t), solve for x(t)

3) Set g(y)? = sin?(t), solve for y(t)

| & J
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Write parametric equations for the rectangular equation below.

HOW TO: Parameterize Equations

1) Write eq’n as f(x)? + g(y)? =1
2) Set f(x)* = cos?(t), solve for x(t)

3) Set g(y)? = sin?(t), solve for y(t)
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