
a temk problems

Strategy
-

⑮ Draw picture
D Set variable y

fe

vertical height
② Fab end points all

corresponding to the setup
③ Aly) = cross-sectional

area

⑮ Bly) = distance word

w = S. A(y)D(y)dy

density
gas

Ext
-

A cylindricalstank , lies
on its site as sharni
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If tank IS filled with oil( &

12 Ef

weighing 50 16/f+3 ,
How much wals is have

pumping oil to 2f above
Top of tank ?

NeedWith of cross sections

= van-w



y
= distance below center

A y+ ()" = y2 = 16

()= 16 - 42

= Nou
wa2

Alyl = I - w
= 12-2612
= 24T6y2

endpoints : - 4 -424

D(y) = y
+6

W = S
.

"24 (56) dy



1200S.Toby
Il 8

X16 -ya dy1200- + 1200)
-12 Il

⑳ord#
7200

# 8 = 57
,
600 + f+- 1bs

56 Centerof mass



Besiden :

sinit
where is balance point?

&hysics : If masses mi
placed at Xi , the

metabout y-axis/

yMy = Emix ;
measures tenberg of system P

rotate about y-axis

7 I
My p My =0



Total mass: M- Em ;
-

Certer of mass :

F
1Ex) = My = = 4(2) + 2(50) = -20

M= 20 + 30 = 5

x= - By = -
,

4

What if system continuous
-

instead of decorate ?
Rin
Wires
-

#11((4)
Ex

- Y Y
-

Density at position x is

S(x) = my+4



bothmy and

Linde [-4 ,4) intoa equal
pieces

Wikin IS Dx = 8

Masso of requent (Xi,util

location Xi

mass = MiY Dx = m ,-
Physic MyEmixi

=

--

Y +Y) xiDY
i= 1



Me[mie2 Eith Dx
i =,

Exact My = )".xvalue
-

↓ m = Judy
Y

My=
m = 3
=-

=E=

Agenad 14 This wire

has density f(x) at positio

From My = 1xSt by



M = (S(x)dy
ca

y= y
= f(x)

metal
2-tim problem :

Discretepudem
It masses on ; ate placed
at positions (Xi , 4) ,

then

& y-Moment : My = [mix ;
Q X-moment My = [miy ;

③ Total mass M = Emi



Center of mass = COM = (MY
#

E3 2 - AJ(2 ,2)

"-

↑ -2- E
(4 ,- 2)

My = - 2(22 + 2 (10) + 4(207
=

- 40 + 20 + 80 = 60

My = 0(20) + 2(d)
+ -2(20)

= 20-40 =
- 20

M = 50



60
-

=

Y JO 5=35
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Continuous Situating
-

y= f(x)

density
f = constant

#
mi = rais

of kth rectangle

1 : k= I
AY

area

Center of KE rectangle is

(xx
So 11

Y(



MyE [mixic = [6(f(xk-(d)Ax

f(xc) -a(xx)))((y+q(x))x
My Emayk : S -

2
V

-[ Y

-

Take limit an n - x

M = (((f(x -y(x)*
a b

My = (aG(f(x) -a(x)xdx

My =[


