Precalculus — 7.6 Notes
Parametric Equations

Sometimes, it is convenient to express both x and y as functions of a third variable, z. If f(7) and g(z) are both

functions of 7, where 7 is some interval of real numbers, then the equations x = f(¢) and y = g(¢) are called

parametric equations. The variable ¢ is called the parameter. If we think of ¢ as time, then we know when
each point of the graph is plotted.

Graphing Parametric Equations
1. Make at, x, y table for the two equations.
2. Plot the ordered pairs of values of x and y.
3. Mark the orientation of the curve by using arrows to show the direction of the graph.

Example: Graph the parametric equations x=¢+5 and y=2¢—1 for ¢ in [0,5].

Watch £oc problems likke this:
Xzttt Y=t +(att36

Eliminating the Parameter
1. Set one equation equal to r.
2. Substitute that equation in for ¢ in the other equation.
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Writing Parametric Equations for Line Segments
1. Write both parametric equations as linear functions: x=mt+b, and y =m,t+b,.

2. Substitute x and ¢ values into the x equation to create a system of equations you can solve for m, and b,.

3. Substitute y and ¢ values into the y equation to create a system of equations you can solve for m, and b,.

Examples:
Write parametric equations for the line segment starting at (1,2) with =0 and ending at (8,10) with ¢ =1.
= +
X= M, 4, = mat o
0, X =12 1= m ()b, t=0,y=21 2=m3z(O) v,
b1 =\——1/ ]O’A..:Z
—ﬁ‘::l))(:B-. %:M,L\)*—b| .t‘_l’\leo: lo-;vV]aCl‘)'\-bQ
%=M‘+\ (O:Mq_’("a
W ="+ Mo =B
W= x| Ve
Write parametric equations for the line segment starting at (—2,4) with =3 and ending at (5,-9) with =7.
X =W,k ¥o, N = Mat tlog
£23, x=-2% (27 DMT0N) N\ colve b t=3,y= 4l s og)
t=F, X=5: = =Fm, + b, elmiviatiov) +=7 NE Q. 9 =Fmqt+by
A= -3M,~b ~H="3ma—log
F=aAvm, —=3(E) s, %: lerf\a. 4=3(F)rb,
4 “ 2= 24, = 4=12 .,
m, = a4 Wig =g H TR
. ! = b':-?‘:li b._.z:_‘\__f
X=Zt-F N=5t+4

Writing Parametric Equations for a Polar Equation
Use the equations x =rcosf and y =rsin6 . Replace r to obtain the parametric equations. When converting

polar equations to parametric equations, € acts as the parameter.

Example: Write parametric equations for the polar equation r

These ave identihes.
Tlme.\/ axe al Ways Hoe.

| Stact with  x=¢ co
V= sind
2. Replace v with whateyer r 1s ¢ ol +o ™
The gen polac eguathon (in this cose 5@363
X = D cos & cosd
N =% Coed SN 6

2, 3‘\W| F\‘lg:\f

X = Dos"E
= 2 (oSNNS
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