
6. 3 continued
-

Summary of Method of Shells-
Slice parallel to the axis of revolution.

Draw an example shell and find its

volume
,
dV.

#2Cradius) - (height dx/dy
b

Total volume : v = I av
a

and bounds ad b are

determined by the region

Revolving around a vertical line

Cy-axis or X =c) integrate in X

#



radius of a shell is :

X if revolving about y-axis

x -c/c- x if - -X=C

height of a shell : f(x)

or f(x-g↑bottom

-* radius goes fromaxis of revolution

to slice thm

your region

radius of a shell :

Y
if revolving about X-axis

y- c/2y if , y
= c



height is fly) or fly)-gly
X &

right left

convert to

->-gorxknote
x=y2]

ex: region bounded by y
= x"
, y=0 and

X= 1

revolved about y=

->
3

y
=x = x= 1 - T



t v= 1-y

dV = 2π(l-y) (1 - (y)dy
I

v=S2(-y) dy
O

= 2πSj -

y
- y + y

"

dy

= 2u(y - Ey - zy* + Ey7])
= 2π(l - E - E + - 0)

= 2π)-(z
-

14
- 3(7) + 3(4))

==



ex : region bad by y= rx , x
= 1
, y
=

revolved about X = -1

·
=x - (- 1)

radius = right-left

= X + 1

-

* V= zi(x+1)* &x ()
-

2 rad = 2π(x+1)
↑ dx

V = S2n(x+1)*xdx =3

* bounds come from the on

not the solid.



~
Method of Disks/Washers vs. Method of Shells

#
xsuywashers

inner/outer radius

given by same fen

bad !F



Wells
height is "right
minus "left" but

they're the same
?#

bad !

-

HW problem x2+y
=
= 1

lit y
==+xz

I I #x2 &
-Fr

top bottom

x = =fyz
X= 2

x

= y ,
Xi
left

r = C - right half X(0

of circle

v = 2- -132 #



x + (y- 1)2 = 1

x = = 1 - (y - 12
X = =y- 1)2

R = 2 - (fy- 12) = 2 +Mypr

-

# sks-slicingvertically?

⑫

slicinghoriz .?



-AverageValue of aFunction

Con an interval (a . b])

Start with some examples

ex: f(x) = 2

#i

farg or fare = 2

eXi
aug va

lue on (0 .4]
1 +2

2

fargT
=

=
3

wi
2

2



*2-·I farg
10

-11

--

I 3

any value
= 1 . (2) + 2 (i)
= 1 - (0 . 25) + 2( . 75)

= = 1
.

75

farg =?
on [0.2)

i lettertianwhat
relevant ?
"L
heightoff, Lengtha



What height would

# a constant functionStang
be if it had the

same average
value ?

f

#a

Area underf area of rectangle
of height farg and3
width b-a

Stxidx = fary (b - a) thissimula
↓ what

is

you
need

to
know#ry=sta fixd nomi an



If you were
to replace f with 9

constant function , its height wouldI
befarg. (

MUT for Integrals+continuous on [a . b]
,
then there

exists a number c in (a
,
b) such

that + () = fary (i . e . + (c)= xtS+(xidx)L
* MrT shows

but is usually
not an exam#
up on

He
,

topic



E: (a) Find farg of f(x)= lux on [1 , 3]
(b) Find any points c in (1 . 3) with

f(c) = faug
(c) Sketchf and a line representing

farg .
Solution
-

(a)
farg = it, S

,

"

enxdx

#
= E(x(x) , - Six -*dx)
=(3h(3) - - S

.

1dx)
= [(3h(3) - x( ?)

= ((3h3 - 2)
= E(n(3) - 1 = 0

.

65



(b) f(c)= farg
In (a) = (3) - 1

zh(3) - 1

en() = e

c = eh(s)
- 1
= 1 .91

"


