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Goals· Arclength of graphs
· surface area of solids of revolution

Let fita , b]- An be differentiable·

Approximate the arclength of y : f(x) by adding up secant
lengths : slope Ay:/Ax

I

dxi , f(xi)]

A :H
(iv

,fixf f(xi)-fc
a=x x , xn XpXy= b Startlength



By MVT
,
there exists X* xi-

,
Xi] such that f(x)=

so serant length is AxVF Hence

arclength Ax
=> archugth =Lim

=+ do

Eg f(x) =2 has anclength over 10, 17 given by

jdx=za) dx



='V9d
adx

=10'de

-
= ELION-1) = 2 .268

Arclength integrats can be extremely
~ ↳ hard to evaluate !

Nonethelesss.--



& Set up-but do not evaluate! - an integral for
the arclength of the unit semicircle.

arclength: dx &f(x)

f(x)= (( - x y )
== (1 - xt)

+(
. ) -2x)

= fix=
a length =Sivax :J =



Surface an

~*
Frustrum of acom. haslatralIna
The abou slice has r = f(xiv), = (vi) , lA from th



By IVT,
there is also e [xin

, xi) with F(x - Effixin + fixi))

=> slice area 2nf(x)x **

Thus surface area fixum T Ax

and surface area =2 fafdx

= En fla =E
,
the surface area

of:is d

= /,2 p* dx



u= x +tda = dx

-u d
= 2 (u)EAV-5)10 .80

② What is the surface area of the unit sphere ?
Proceed by rotating y: VFx , -1x1) about the x-axis.

Sa =Iff dx
um

-



f(x) = VFx

f'(x) = =(1- x)"* ( . 2x) =F
f'(x) ==y

Sa = San Fr da
- 1

Jan da this works for

= /2xdx = Zax) unitdin pera
SA = 4πr2



Gabriel's horn

Rotate y
= &, 12x & a about x-axis : Mil

volume: da : Jax* de

=-)
surface area = 12 *VF) da

= 2) dx
71



> (r] * dx = 2 logy) = 2 log(a)
Gfactlim(volume)=

Duringfactlim (SA) >him log in

A finite volume of paint fills the horn but its surface area is infinite?

· throat of horn gets arbitrarily small - eventually
a molecule won't fit

· can fit * into finite space

↑
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