
a
y
= x- 1 Can use Method of

Disks/Washers

- OR Method of Shells

UsingDisks/Washers : Slice the region horizontally
=> integrate in y

So we want our functions in

terms of y :

y2= x- 1 = x = yz+ 1

y
= x+1 = x = y

+ 1

a

X
inner radius : v = y+ 1· outer radius : R = y+ 1

A(y) = π)R- rz)
= n((y+1)2 - (y+12)

Bounds : y is between &



v = jayyy=((y++ - (yn+1) ) dy
6

= itf(y+2y +1 - (y" +2y+ 1) dy
= m)j - y - y +zydy
= +)- Fy5 - 5y + y)) !

or

) - - 5 + 1) = E

YingShells : Slicing vertically => integrate in X
Want our functions in terms
of X -

a
y = x

- 1
=> X- 1

&

y = 1-xy
= =5

y
=xi

we only need
the top piece
L

#·LX- 1
y
= -r

I 1(x - 1)-

-
2πr = 2πX

dV = 2πx( - (x-1)dx

Bounds : x is between 1 and 2



ES2πX(N- X +1)dx

= 24 ga
,

x( - x+xdx

2

= 2x()
,

x, dx + (
,

- x+ xdx)
! => X = u+ 1

x = 1 = u=0

X = 2 = u= 1

= 2π)(j(u+1 mudu + f
=

x + xdx)
I

= 2x() n3 + undu + (5x +Ex))))
= 2π((u + zu*)). + () 5 +2) - 75 +z)
= 2π(z + 3 - = + 2 - z)
= 2π(5)=



farg = So Sinxdx
= S

.

sinx . (1-cosx)dx

x = 0 = u= 1↓xdx x = + = u= - 1

= Si - u- C-kdu
I

= Sur- 1 du

= (5u - n))
,

"

= (t 5 + 1) - (5 - 1))
= (2 - 3)

=



looks like
Y this

A

17

squares => A = 1
2
-> need & in terms of X

A

3l/2 ~ y
=-xz

17 l
- = x2
2

Ex

So A(x) = (2()2 = 4(4 - x4)

2

V = S434-x%evenfunction e4(4- x2)dx
*

- 2

= 2 . 4(4x - 5x3))!
= 8(8 - 5)

=



Hooke's Law : F(x) = kX (equilibrium of 0)

12 = k(0 . 1)

⑫120

w = So 20xdx = 60x2)
= 60(0 . 01)

= 0 .65



y
= x(x -2)

N roots : 0 , 2

Ai
Center of Mass Formulas :

First
, A = area underf = S22x-x= dx

= (x2 -5x3))2
= 4 - - - 0 = 5

Notice
,
= = 1 by symmetry. Or compute :

2

* = x(2x - x +)dx = ())
,

2x - x3dx

= (x - [xi))
!

-

= (b - 4)
= 1



5 = t(2x -x2) dx

=Ft4x - 4x + x+ dx
= /X - x* +Ext))
= -(5 - 16 + 5)
= )) = = so j=

The center of mass is (x
, y) = (1 ,
)



↑ & intersection points :

x2-2x = 0~
x2=2x

= I x(x -2) =0

X =0
,
2

-

" 11 2

1 2x-x2
-

X=3 -
2πr = 2π(3 - x)

#hi(-x)(x-x



w= F .d = m -

g
. d

↑ 9

mass
distance ·

total work = Wb t We
- u

work for work for

bottom half top half

For the bottom half :
-

m=
100/ = 50kg 7 W= 50 ·

g
. 10 = 500 (9.8)

d = 10 m
= 49005

Frthe top half : Need an integral.

D
ber

A dW = work to raise atiny chunk

rememestablish 20
= (mass of chunk) . g. (distance)

to Y
-

orenateS -39 linear mass density : I= kna
! ! 10

-

tem
sys

*
so mass = 5 . dy

2

length of chunk

d = 20 -y
in the coordinate system( that I chose,youa (↑

mig
ht be



So dW= (5 dy) · g . (20 - y) = 5(9 .8)(20 -y) dy

Bounds are 10 to 20 /just the top half)

We = S 19 .8)(20 - y)dy

= 49720-y dy
= 49(zoy - Eyt)1.
= 49((400 - 100) - (200 - 507)

= 73505

toal work : W = We + Wb = 12250 J



= cross sections

are rectangles

* remember,
use(n (crosssections for

water pumping
w = F . d = m .

g
. d =
p

. V .

g
. d problems

↑ &
distance to top

volume oflank
of a slice
of water

SideView :

I dy
⑧ -·and we can find h1

d E i

-m-Ydy
6m



Now we have

dW = p
. (b)2+ zy)dy) -

g
. (3 - y)

w = j6pg(z+ zy)(3 -y)dy
↑ if p

and
g
are given , you should

plug them in , but in this problem
it tells you

to use p for density
and
g
for acceleration due to gravity

= bpg ?36 +/ - -zdy

= 6g(by - (3))
!

3

= 6 pg(18 - = . 27)

= 72pg5


