10.1 Curvcs Defined ‘)7

Par‘&mct‘.r:c £1oa£:un.

Suppose thal & pardicle in the

Plane ha.s 'ocai.‘oa al

”’fﬂ, Grer) . for a2t eb.

(£(es, g(b)

(£1a3, §Gtar)  The sel

u'f all poin‘&s ({{u, 3“}) de-fiuc;

Q pmrame{ric Curve C.



Ex. .Svao.se C is defined by

' 4

X: {2“.2{" > 2 '£"l

where -§ ."{f;
To visuvslize C‘ s vsedul
if we can Solve for 1he
parameter T. t= y+
5 x= (y+1) + 20y+1)

X < Y'* ¥y + 3 .

2
x = (y+2}) -



This defines a parabdo‘c Qv

with & vertex at (-1, -2}




As 4 moves from -3 e 2,

“’W par‘ticle moves ‘from

{3."") {” (8:'}

In 'jentfa‘ : o] x:fft’ and Y’g[-ﬂ

the pari-‘dc mMmoVves ‘rron"

(frar, ﬁ(&‘} to (-F'(m, §(b1)



(fu.)' 3{“)

( fta)r, §/2%)
-
The circle a‘f radius R

can be parameterized by

Xz Rceost, Yy : Rsint



Consider the cvrve

Xz Rcos 3t y= Rsiadd,

'#Dv oc¢cils %r‘ ‘
The initial pourl ¥ (R'O}
and the 1erminal puint '3

(o,- R)

(R,0)
(0-R}



Ex. The equalions

Xz qacost , Y=< bsint ostseom

def; : 2
ine Gwr eU.P;, 2‘__ 4 Z: -
a*

(aces ¢ }2
2 e ol
b'z
(os‘* + Sintt = |

*

(0, b}

(&, ©)



Ex. Consider the curve

Xz cos{ 2 )I: cosl‘l
o0&l <®

This sotisfies y= x?




As ¢+ —> @, 1Lhe particie
3"“ ‘“\vbu’h one cycle
as + 90¢s {fwu

2nnt to 2(nes2lT,

Ex. | Consio‘er &L paini al (0,'8)
or G Cirele of vadiuvs R 1kat

'S totaf.ihg clockwise .



o :
Xz ~RSint vz -Reost

Naw lift it vp 3° ihe circle

has ¢ centee ° (o, R)

x:-‘R:pin{ , Y= R-Rco:t

LI
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Now JSuppose Ehe civele s
allewed 1o col) alony the

X=- axy$ . After 4 secands
the Parficle will moeve X

1he rigk'l e« distonce of

Rt unils . The part;d:

will bhe ot

Xz Rt-Rsint ;| ys R-Rcost
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The parti‘cfe follows this pa‘lﬁ.

28 R Yr R

This is callea a Cycloid
M

I+ has o cusp at each

Puin{ where t=: 0 t:=2r,

":’ 4w ete.

]



Préb'tﬁ . \Svppost é.
pacticle Storts al a point

A on G cUrve. C and $la‘d¢;

£u Llhe boltsw at 8 Find

the curve C for which it

ickes 1 hs minimum timc b

The curve { is the inverteo

T
D

cycloid.

3



E x.

Fine @& pavameterization

of the hyperholec

xl- ytg. or i- - Y - l.

(

Sel X:= cosht Y = Sinh t
coshit - Simhit T L

OV more Cjenerolly

Xz atosht ys bsinht

Io' -”‘*‘“-
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5

2 U
2
Siahl =< C*- e.i
2
Sinht
4 ¢+ 00



Kepler's Conjeclure. 6

Givcn G P’anci in the

inflvence of the inward-pointing
ﬁfavi‘laihna) ‘fortt. Then

the planet travels in
an ellipticel path | where

the sSvmn s «t one o'r the fou'

(x(e), vyl



¥ 4
It is known that we connol

Solve far the paramdcrizata‘"

of ke rlanci.

Ex Descrihe the path if

x=¥Ytnn , ¥ = Ve-i

(ibt2)
¥z gn gz 3-
~ k2Rl 2+ fzytet

i1 = Xt

2 y
- xt-y =2 Qh?PQrbola,



Ex.

Xz Sinkht , Y= coshi

coshtt = sinh*t =1

¥ 1



Recall as t goes fro

Sinh 1 alse goes from
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Ex. Find the curve if

) r
X: tan'® vz sec®, -D . g

Wi

59("9 = 1+4tant®

- \Iz=l+x

arnd X"O,
Y20



