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Moments& Center of Mass
<sel Mx = M . Y

My = M .

" y

Given a "Lamina = plate of layers
…

moment to c-axis : Mc = JoydA
Λ
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~Moment to y-axis : My = SecdA mumtfo- f
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Center of Mass : CoM = the point (c ,
ij)

x = ,
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= , M = total mass

weighted averageWhy ?
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5
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Example : Find COM of:Solution : 1
.

Guess : (5
,
7) = 11 .

6
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1
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2. Find total mass M = Jeltifila = Siki-old =
3. Find My = Soxsifi-fildas = Toaki-ld =e
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4. Find Mas = (0y/92-9 . ) dy = Jey (2-veldy
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5. Plug in for E ,
j) :

5 = 崎 = = 号 = 1 -
.

5

y = = 1
=号 = 1 . 2

so CoM =(x, j) = ( 1
.

5
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Downside : · for Mac
,

needed f" (y) = gn(y) =v
· finding +" can be hard / impossible

New technique :

b d

Ma = Se(fi-fild , My =S-gilde
a

From above :

Ma = 10/sm-bldy , My = Self-fild
(05(y) = x

Example : y = cosx

π

{
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感M = s(0Sxdx = 0

Mc = ( i( cos30 -021dx =乳
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My = {
。
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CoM principles : additivity , symmetry
Additivity : Symmetry :

τ

i i w = e
、
+ 路 ly -al

3 3

^ t λ 고 +λ

Mtot = Mi
.

"-

Micie · CoM
*t

on y-axisD
+

= o

circ

o CoM @ (0
,
5) = (i"

,
i"v)

M= M ;← M凸

Example : Find CoM of above combo shape.
Solution : Haveit = 0

.
Need j

.
Have"

= S.

1
.

Mici
=

mlire -
yairs ( fromyeirs.m )

= ( π2) [ s ) = 20 πβ
3

3

2. . Mt = Snewlilly = ·Sony (+ #( dy = -Sou lures/dy
= 60

メ‰

3. Mi = M. + Mx = p(z0n + 6)

4
.

ytot : Mttot = Slottes = #6 = 3.7

Therefore : (c
,
5) = 10

, 3
.
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Any triangle : } h
y = 6

M = 0 ith h
h

M, =fpgwisldy
= Jo? y (utr' yldy

h

= 1 ,g ( 6-割1dy= -引
。

”

= 唱一㎥

= 06b(立一 ) = 比㎡

L0 y = 磁 = 話
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Example : Find CoM
.
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Solution : x

= - 1
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y = 2
'

moest = 89
ーti

=
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"= 80x
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rect f reitMY = - 8 1 = =21 · M
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My = 169

Myt "=σ
=yt

"
.

mi ^; M = 。

Myt = 号 0
,
Mt = 号O

,
mtot = 160

∞ ttot = = 方, 5t 磐 = 参

CoM = ( , 号 )
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Improper Integrals

a い{ ,oox山 .as "
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=∞ ㅎ = DNE

Method/Definition : convert to limit
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Example : S =
Solution :
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Example : Fid =in Sid hi lee

~DLi (tent)i (eli-el
DNE

〜 ∞ ( ∞ -0 ) t ( 0
- - 0 ) =- ∞+∞ diverges



P-integrals : OLp( & Ocala

a

p > 1 : gad converges S
.

sdinerges

PCI : gadiveges gads converss

a ∞

D = 1 : Si divegess [a diveryss

Example : Itin corr
. Ins corr,

∞

S.↓ das dir ete
.

Comparison : f(3) ≤ glaa )

jgcs cour . => Cfdxs cour

a

b

Ichdir. das dir


