§8.4 Plane Curves & Parametric Equations (Supplemental by Stewart)
Further Supplement from Handouts §6.4 & 10.7 by Rockswold, Lial &

Hornsby

Plane curves show a point moving in a plane. In other words a plane curve has ordered
pairs as well as a direction of movement as t, time, increases.

Sketching a Plane Curve

1) Find x & y coordinates for parametric equations over an interval containing both
positive & negative values of't.

2) Plot (x, y)’s in the rectangular coordinate system

3) Draw arrows to represent the direction of movement as t increased.

Example: Sketch x =2t + 1 y=(t+'h)’
#4a p. 807 from Ed. 5 of Stewart’s Precalculus

Note: Tused -'/, <t <>/, by increments 0]'1/2 ’S.

Next, we want to take an equation from its parametric form to its equivalent rectangular
form by eliminating a parameter.

Steps for Writing a Parametric Equation as a Linear Equation
1) Solve the simpler equation for the parameter t

2) Substitute into the other equation

3) Simplify

Example: Give the linear form for x=2t+1 & y= (t+ )

Note: The equation we obtain is a parabola and notice how the points that we obtained before conform to
the equation.
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What if the equations are trigonometric in type? Then we will follow the following
procedures

Steps for Parametric Equations as Trig Functions
1) Find an “identity” that relates the functions

2) Substitute the rectangular coordinate values in for the trig function in step 1
3) Simplify
4) Make sure the range of the trig function(s) are notes (a graph of the parametric
can help here)
Example: Give the linear form of x=cott & y=csct
*#18 p. 807 Stewart’s Precalculus Ed. 5 on0<t<m

Creating the Parametric Equation for a Line

1) Know or find the slope of the line

2) X = x-coordinate + t (use denominator of slope x t)

3) y = y-coordinate + mt (Use slope * t; slope written as unit rate)

Example: Find the parametric equation for a line thru (12, 7) & the origin
*#26 p. 807 Stewart’s Precalculus Ed. 5
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There are two types of curves described by parametric equations that are worth note:
Cycloid The position of a point P on a circle of radius, r, as it is rolled
along the x-axis.
x=a(0—sin0) & y=a(l —cos0)
Where a = radius & 0 = angle of the arc subtended in the roll

Lissajous Figure These are “figure 8” type figures described by
X = A sin ot y=Bcosmt
A & B can be used to find the width & height of the figure
(F-A <x <A & -B <y <B) and o, tells us how many loops
vertically & ; tells us how many horizontal loops.

Let’s try graphing a Lissajous Figure with our calculator

Example: On your TI graph X = sin 4t & y=cost
*#40 p. 807 Stewart’s Precalculus Ed. 5

Step 1: MODE & set to radians & PAR

Step 2: Y= Xir=sin (4t t using xTOn key
Y1 =cos (t

Step 3: WINDOW  Leave t min, tmax & tstep alone

Setxmin=-1,xmax=1,xscl=0.1
ymin=-1,ymax=1,xscl=0.1
Step 4: GRAPH

Now alternate, make y = cos 3t while x = sin t and then try to do both together with ®’s.
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Our last task is to express a Polar Equation in Parametric Form

Parametric Form of a Polar Eq.
If r =1(0) is in polar form, then
x =f(t) cos t & y=f(t)sint

Is the parametric form of the polar equation

How To Proceed:

1) Solve r = f(0) for 6 by finding "r)=9

2) Let t =0 in original r getting r = f(t)

3) Use x=rcos® & y=rsinb
Substitute r’s value with f(t) [see 2) above]

4) Now
Substitute 6 with £'(r) [see 1) above]
5) Then

Substitute r = f{(t) [see 2) above]

Let me show a quick easy example that we should recognize as a spiral from our polar
graph study.

Example: r=30
1) Solve r=30 givesus 0 ="/3
2) Replace 6 with t in original polar eq. =» r = 3t
3) Replacing r with 3t
x=rcos 0 = x=23tcos (0)
y=rsin 6 =» y=3tsin (0)
4) Replacing 6 with '/
x =3t cos (0) = x =3t cos ('/3)
y = 3t sin (0) = y = 3t sin ('/3)
5) Replacing r with 3t
x =3t cos (/3) & x =3t cos ("/5) D x =3t cos t
y=3tsin (/3) D y =3tsin ('/3) D y=3tsint
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Example:

Y. Butterworth

Y

2)

3)

4)

5)

r=5sin0
Solve r=5 sin 0 for 0

Replace O withtinr =5 sin 0

Replacer w/2)’s valueinx=rcos 0 & y=rsin 0

Replace 6 w/ 1)’s value in 3)’s

Replace r in 4) with 1)’s value & simplify to finish

Week 10 Notes — M48C



Moc‘e \i nj Yo ')ec\'t\e. Mcticn

. w({ Parametric EC\“‘\*“‘?n&

anb.t =\ttt

Pt el Epmmaniitii pidiadedims
AFON ‘_\'\-j Cbven va Ye vedkoing u ey

C“\( equetion g ek

represe A e heichk from e

CS\_ o

The horizental compunent,
The distance dvaveled Worizentally
aven wa Yhe Ve dm\:)\\\m- e,

So\\/\'\j: Makce awn cc\uc\'\'\m for \"i‘.('\‘ﬂ\\c)&lﬂi‘

coordinate System
I) Solve % -&.— t

2) Substitute £ value into w § Swnphfy
The vresuly will be & pcwc\\)c\c.s lqu{\‘\;\en,
0% We wonld ex ?g('\ .

Finding Maximum Height

J -

0 F'\"\d \n\"\ex e: rgc\ an wlay Qc\ucg\’\on b“
L -

X="®a Yy® f(“.’/,;\ or - Do tac, Yoc =D

He
2) T"\t ov“\“‘ "\ '\\\t*\\\:\é\\*% *H o
- N Al ¢ ~val digtone TR NE Dro\ecti\e
Note « T =-value s the o ik gt TRl ¢ Draye
R R e R 2 T X - *
3 T6 Lime e neede \‘d’ nnf\\v?\\r’t \M..\Sk
colcuwlate X £ substitwte R L R N

v, €08 ©

Y. Butterworth Week 10 Notes — M48C



Fir\g\ing_n:ﬁig}_g_‘ Time "m K\\‘LGSQW

1) Find +he Xeinvercept oF ¥he

rect Q\Myu_\gt_ equaNien

Xs = ;_,Lh‘-'-lac |

T\ms Vs ’f\u hov ‘um-\a) distance when

MJ:;‘\AQLJLMO_@: ﬂ:-\ ‘mn{ !

SR I ) T £ SENTV ‘\\u.d e agqain Yake

e Bac® wie

X A

N (08 ©

—Finding Helght or Distance @ Given Ve

)) P\uq v vertical for ».5 VA ggg*ahqu
ee\ym-\wn

2) Sed equa\ Yo zeve (mwve b\-vc\\\.\c ¢

her

3) Woea"f auadratic (Wmv-\a as

asuve . -\T\\s time you wa

e L value that

Y. Butterworth

Week 10 Notes — M48C 7



¢ Horvzontal@ Give £

D Find X by PiMecing tnte

%X =V, 080 T

This 3¢ Worizontal diskane

2) Ewnd \3b\g V\AQ)%‘M) e

W* None -t =t

Thig \s vertical \vx‘\%\\i

Y. Butterworth Week 10 Notes — M48C



