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Parametric Curves

Recall : graph of function y = flus) ~D (x
,
f()

x

ThereforeiAu ☆

So : asymmetric treatment of xvs. Y.

Now parametric curves : treata
, y same way

f

t+ x = f(t) OR (x() ,
y(t)

tigy = gltl

" 기

Moving point particle .

Image of (2
,

%) = (f(, g(t) is set of points traversed

Example : x = t - 2 t
,

y = t+ 1
ac =t ( 5 ~ 2 )
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Example : Unit Circle

x
'

typ = 1 cos"O + sin 0 = /

nos x = cost } ⇒x '+y ~
=

1

y = sint

General Circle rsnis
,

R

x - h )
?

t ( Y - u)
=

R 2

x = ht Rcost

y = K + Rsint

See: (heRcost - h(" + (k+ Rsm+ - r)h"=
*
R

~? R'cos't + Rsin't
-D R"(Cost + sin't
〜日 R

2
= RC
√

Ellipse

쯤) β+ (브P.
며

x = h + a cost

y
= kt 6 sont



Example : Lines

x = at ut t ε (- ∞,
t ∞ )

y = btst

· ( + r
,

b + s)e + = 1

{

·  .6 @ +=>

Start w/ Phy) = Ca +rt
,

b + st) ud y = mx + 6 :

slope =*r m∞ t =
x음

y-intercept = b - fa
mn y = 6 + s (용 )

wr y = x← ( 6 -nal

Start w/y = mxs + 6 uD a
,

r, 6, 5 :

y = mtt 6
,
xat i

- e . a = 0
,

v = 1

6 = 6
,

5 = m

Start with x = 3

x= 3

x = 3 a = 3
,

V = 0

y
= t 6 = 0

,
s = 1

a = 3
,

v = 0

Could actually use any satisfying : b = cany ,
st0
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Calculus with Parametric Curves

Given usH1 , y(t). Slope :

m = 北 = 芸 where silt) = 0

wag ? → 毙器一→ 器

More rigorous: (H) = (e) (Chain rule

Recall:f"ly ) =fy from implicit diff
Inverse fon rule

so #=
-o 3 = 1 =

From the formula :

· Pure vertical motion when: =osy' * O

· Pure horizontal motion when : y' = o < + 0

· "Stationary point" when : BOTH = 0, y = o

y
'

= 0

· =0 !
Must verify both
d ' =

0
,

y
t 0

(e . g . for verticals



Example : Circle x = cost
,
y = sint

Find points with vert. or horiz
. Langent.

Solution : i = -sint
,
y = cost # #

Verticals : ( =0 ~D-sint = o nd t = 0,

check: 30

Points : (Cost
,
sint)

t = 0
,
π

∞( 1 ,
0
) ,

(
-1 , 0 )

Horizontals : y = 0 ~ cost =0D=
Check : x ( 剖 ノ = ー (

つx 哄に+ 1
} o し

Points : (cost , sint)
十= 芸 〜

∞( O ,1
)
, (

0
- リ

·
horiz

vert
· ·

vert

·

horiz



Example : x = +
2

'
y = t

3

Find where slope = S
.

Solution :

m = 岩 = ∞ 受 t

Solve : ' 計 = 5 〜 0 t
= 号

Point : plug in : (00 , 000) ==

Concavity

없 = 없 (밝 ) . ×

. () ~∞음 . (: )
inverse fen

again

~Bchane 없( 빛 ! . ~. 赤 (劇 、 家



Example : Find tangent line to cycloid
(4+ - usint

,
4-Ycost) +=/n

Solution:1 = 4-ncost
,
y' = u sint

Slope :
m ==彦二t

@ +=
π4 : の cosへ ∞

2昨

π2:
= m

Point-Slope Form :

@ f = soont :( 一 とs、ーs

-> (x - 25
,
4-zw)

y - (4 - 2 wΣ) = (γ) x - ( π-r ≈))]

Parametric Line:= atrt, y = b + st

(= π ー 2it (y- 2㎡ ) t
ro∞ { Y = U-23 t ( 2〜Ʃ ) t


