
Announcements

1) Quiz Thursday over

10 . I
,

10.2

2) Exam next Thursday over

10.1 - 10.4 ,
8.1

, 8.2

3) Halloween tomorrow

Costumes = candy



Record : tangent lines to parametric

curves

If flt )= ( × ( t )
, ylt ) )

,
the

equation of the tangent line

to the graph of f at t.to

: '
l to )

=

y
- ylto )

⇒
o ) × - xcto )



Exampiei
. Find the tangent line

to g( E) =L arctanlt )
,

wsit ) )

at the point ( tut
,
-1 )

To find to , determine the

point as

Xlto )= Th = arctanlto )

yl to ) =
- I = coslrkto )

Use arctanltot Tty
,

take tangent of both sides
.

fan ( Tty )= tan ( arotancto ) )= to

€



€
Xlt )= arctanlt )

ylt )= cos ( Tit )

x 'lH= ¥2
y

'
( t ) =

- sintt ) . H

X 'll)= t÷=£

y1( 1) =
- sina.IT =O

X (1) = If ,
yc 1) =

-

1 ( given)



x 'll)= ,+t=£

yll 1) =
- sina.IT =O

XC 1) = If ,
yc 1) = -1( given)

Equation of line :

g.T , ,=
I "

× - xu )

Q =yI
NN × - Ha

ytko ,

y€ hyirintontel



Vertical / Horizontal Tangents

- when y
'
C to )= 0 ( and x 'ltoHo )

the tangent line is horizontal .

-

when
x 't to )=o ( and yltoltd

,

the tangent line is vertical
.



Arclensth
( Section 10.2 )

Motivating example :

Find the length of

y = 2×+1 from x=1 to ×=3



Find the length of

y = 2×+1 from x=l to ×=3

Picture

n

7 - wnsth •÷r:=÷H"

2 -

←
: : :



Use Pythagorean Theorem :

denshi = 23+42

= 20

length = To = 255



For a general curve :

approximate by line segments

at
Take smaller and smaller segments

,

add UP , take limit as number

of segments goes to infinity

( all lengths go to zero )



Formula

The arc length L for a parametric

curve flt ) = ( × ( t )
, ylt ) )

from t=a to t=b is

t.si#teeIFat*
Need X

,
y differentiable ,

X
'

,y
' continuous .

Don't forget the derivatives !



Exampled
find the arc length of

F ( t ) = ( e3tte→t
,
24 - 6t )

from t=o to t= In 18 )

Formula : L= §
"

tytbttidt
X ( t ) = @ 3tt e

- 3t

XYTI = 3e3t .
zest

ylt ) = 24
- let

yllt ) = - 6



XYTI = 3e3± zest

yllt ) = - 6

(×' Ct ))2 = 9e6t+9[
let

.

18

+
+

( y ' (th
'

= 36

= qettt 956++18

=(3e3tt3e→tj2@



H
' L t ) )2tly4tD2= ( 32++35372

L = §
"

)(3e3t+}e# dt

= §l8
)

( 3e3t+3e→t )
dt

= (e3Ee→tj , .ms
)

= e
3h18 )

. e-
3h18 )

= em83 )
. eh ( ¥ )

= 512.5€



Exampk=Find the arc length of

y= of from x= 4 to ×=9 .

First
, parameterise by

Xlttt ,
yet ) = FL = th

XYH = I
, y

' lt ) = 2¥
Then

L=§ Eta at

= § Fat at



t.SI#taiat=5uFEat

=§F±at
Ut

=§ # Ftdt

u=Ft ( ucu )=2,u( as =3 )

dv= ¥ dt

u2=t substitute !



L=3§ Ft do

u= 's tano

du = st Seino do

forget bounds

S 4HtanoI# tsseaodo

=§ftp.oseaodo
way

= IS secoseisodo

= tz S seiodo



Sseiodo is

perhaps the hardest integral

in this class !

will work out later



Surfacettren

( Section 8.2 . kind of )

Take a parametric curve

fLH= ( × ( t ) . ylt ) ) with

no self - intersections

Spin the curve around the

X or y axis from t= a

to t=b .



Picture

¥t¥EEEn*→
Break up into pieces that

ion like

#-



Take limits as number of

Subdivisions goes to Infinity .

You get :
length of curve

circumference -
m

SA= {
Ztiyitslktttttyttldt( about X. axis )

or

SA =§2t

HHHKHDTHJHHHT

( about y - axis )


