é 1.1 - Parametric Curves

u]o to now, we hove Mainlj been I/dorK.‘nj with
curves defined bj ’k\yf()a; that is, SraPhS of
gunchons- But +there are mo.v:j imlercs'lmj curves

thoat ore not def:ned loj a func’rion 3=f(x)=

>
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/\\ o ///g //:Cm x
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_Tl'lcse. curves can instead be described uS-'n(j

puametrric equations, where boltw X and :j ose
' F

Sunc_hons o{-' a0 parameter, t:

X = (&, 3=3(t), tela b].

(og-\gv\) this s written X X)), 3’3“), te (-a'b])



t=0 = (X0, 4©)

You con think of Xx(t) and U(ﬁ) as +he (X,j)

Coocdinates of o buj at Lime t. The curve

Yreced out as t increases from t-a 4o t=b

iS called o Parametric curve.

Ex: Consider

X() = £+
B(t):at” for te (-00,00)

which Sou maJ FC.COJ(HZC from MATH 115 as the

Faf‘o.me’rmc, &OLu_a{:‘non OF a [.’ne!



We can plot the Line loJ e(imina};nj £

X = t+1 = t= x-I

which means y= AL+l = A(x=)+1 = ’b{’ X - |

:j%?x-l

':j/

Note : The paramedtric

e.Zuaéion tells ws more
'H«a.vu ':j"f()f) - ';"'

Specifies the direction

in which +he cwrve

iS "-ra.c ed |

Ex: Pt x=t-at, 5:{541_.
(He,re, Hhe clomo.m o{l t is not Stated. Assume all Poss;ble

ts are qllowed !)

Solution: 'j= L+l = L= 3—1




- (3_ a)z _ 1. (Comr)luc. +he
Siu.ou-c! )

A
:j | X = (3—3}2-1

-

ro\\ow- wp - Whot ‘-{: we insisted *that +te LO,3:|?

Answer: We would o/\lj see a  piece of the Pambo\q!
b-o = Gy = (t%at t) = (o)

£:3 3 (xy) = (L2 en) = (3,4)



(34)

Ex: Plo} X = cost j: Sint

Selwdion: cos®*t + sin®t =1L =

We rccojmze_ this as *the

un't circle traversed once

50.— te [o,aﬁ _-_l :

x2+32=i

\

t=“/2_

Counterclockuise .

/
N

Follow- up:  Does X = cos(at), :j: sin(2t), teloaT]

ofso descrlbe, the wnit Circle?



Solukion:  We skl have
¥ +Jz = cosi(at) v Sn(2t) = 1
So  the e(t;.a#.aons slill describe the unit circle,

This time , however | we complete one revolution

gm. Letol‘rrj ond onother revolution ‘j:Of' té [TC’QTC:]_

So the curve looks the

t= “/q

same, but Now We wmoake

' =
lwo revolutions! \//

The wmocral - D;H‘e_\-e_,,{- porametric e_cz_ua(.ions cen

describe the Same porametric curve!




