
↑onthecardiod

Find a parameterization of a pointp
on a circle 2 that rolls clockwise around

a circle Awithout sliding on slipping,
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Assume that Astartson thevery topof a and

thatpis initially thepointoftensency. Also

capume Ahas radius I and is centeredatthe

origin and
thatI has radius w

o
C
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Letc(t) denote the center of

↓. 2 attimet. Itis rotating
((t)

counterclockwise in a circle

+ of radius (Hr). Thus

A

(
cos(wt +1) 12(t) =(1 r) SIN(Wt +c)

thenumber to accounts for therateof rotation

We will have to figure thatout. Thenumber

a controls the starting position of?Since

I starts at thetopo A, a = .

In coordinates centeredat c(t), the point

P is traveling in a circle, counteclockwise

so its position is given by
rcos(w t +B

p(t) = (rSiN(5 t +B) ( scoods
baree

c(t)

Where to is the rateof rotation at p
is stating

position. Since thepointstartsatthe
bottomof e

R = -
H We vice have tofigure outin.
z.



Thus, in standard coordinate

cos(ut +π(z)
+N coscat

-

IfIp(t) =(1 r) (SiN(Wt +T(z)1) (
Now tofigure outw and 5,

dist is
20

2π(1+
r) o

C
consider unwrapping C

distis

& & · ias itrolls. After 1
revolution itwill travel= Zir along A. That

A means ittracesort on

angle of 2r

Itdoes thatin Itsee. Since cos(u
=Cos(2π)

The center on theother hand travels

(1) 2H. We wantitto cover that

distance in 3seconds so thecircle doesn't

slipor slide. Thus, we need

2π
=(1tr) - 2π

To
↓

Thus w =

15.



Similarly:
p(t)

S
2
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Fromthepointof
view of thecenter of C, the

pointof tangency rotates around at the

same rateas p. In one revolution

thepointof tangency
covers a disty I r

Jimagine unwapping (as itrolls) it
does so

in It see. We need it to do so in
20

⑤

sec, else that
is slipping or sliding.

Thus

t =2Tr, sw
=.

Hence I (P(t) =(+3 cosCENTES) +rcoPCEE-,
T


