
This was created by Keenan Xavier Lee, 2013. See my website for more information, lee-apcalculus.weebly.com. 

7.2 Tangents & Areas
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I Parametric Equations

Examples] Find the cartesian equationoftheourve
.

�1� X=2tt4
, y=t -1

⇒ ,y=t -1 ⇒ ×=2(yt1)t4
t=yt1 =2yt2t4

=2yt6 .

X=2yt6
- F '

,y=1t

⇒

x=A×zO
⇒ y=1 -42)

t=×2 y=1-x2 .

y=1 - x2
,

XZO

30 ×=et,y=e 't

⇒x=et ⇒ y=e
't

lnX= 't × >O = e-
Anx)

= elnx
"

÷
-

:T
y=÷x>o .
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Examples] Describethemotimofapartidevvithpositionhyjastvariesinthe
given interval

.

#X=2smt,y=3cost,0et<2t

⇒X=2sint ⇒y=3wst
E=sint
(xeytsintjz

§=wst

¥ . Sint
(⇒2=tost£

yfn=ws2t

gin2ttus2t=1 t X Y
.

x÷+y÷=1 0 0 3

I 1 31
6 2

I Tz 31
± . 2

• • : : :

=
. moving clockwise around an ellipse .
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neo Tangents & Areas

[Tangents]

Let's consider the parametric equations : x=fH , y=gH .

When we eliminate the parameter to create one equation ,
we get

y= Fk )
g(x)=F( ftt ))

.

Now
,
let's differentiate this new parametric equations !

( need chain rule to

differentiate
= FHH)£¥ '=TfFff#t

g 't ) = FHH) . ft )
= F ' ( x ) f ' Ct)

Now
,

let's solve for F '

k )
, assuming that (f '

HHO) :

g 'H= Mx) ftt )

F
' 'H= 9¥

-

' H
.

This can be rewritten as Ftx ) =¥y¥ dprovided that
dat #o ) .



This was created by Keenan Xavier Lee, 2013. See my website for more information, lee-apcalculus.weebly.com. 

[ Examples] Find the slope of each point given .

�1� x=E, y=¥eH at t 't
. tfxtlj

⇐}
x= th

, y= ¥2 - 1

£MI¥aie¥¥i¥÷=*#

h÷t⇐j Hit = 8
.

�2� × = tant
, y = Sint at t= Ft

!÷=↳y÷YI= sent =ge÷
,

= coat -aos .

o¥T⇐¥=Es#D
'- # '

=  ya = r÷
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Now
,

let's revisit the previous considered example With the goal of
finding d¥e

.

de . datx

daxhtiofxl ¥1 =

Itat

[Example

B
Find dutt from each parametric equation .

�1�
x=tant

, y=sint .

Remember : DAT = cost
,

ATF : seat and dat = ws3t
.

d- ( cost )

djxq .

.

£¥÷)
=

At
= 3w¥¥tnH=scosztsint-

Seit seat

At

=-3 Sint cos 't
.

�2� x= F '

, y=¥H2 - 4) ,
tzo

Remember : HE = tt , g÷= let
't

, dye =
¥

h÷i datasheet !afY÷¥t÷e "
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[Areas]

Let's consider the parametric curve y= Fk)
.

Recall that x=fH and y=gH .

Suppose we want to find the area between a and b
.

y = F :&
Area =

gfcx) dx = § y dx = S gas f
' H dt

. (since y=gH and
dang = f ' H )

a
a

[Example BFind the area under the arch of a cycloid with the parametric equations
x=r(1- Sint ) and y=41 - cost ) .

Area = ftydx = Fra - Wst ) r (

Hostelat=p
"

li - cost )l±. cost ) dt

= r2 f*2 - 2 cost  + Cashdo

=p FI- 2 cost  tl ( It cos 20) do

=r2§*1 - 2 cost  t { + t cos 20 At

=R§*3z . 2 cost t { cost dt

= r2[{ t - Zsintttsin 20¥
=  +2 [3*-0]

= 3#r2


