
PHYS 206 Lecture to ①

10 . 1) Conservation of Angular Momentum
to . 2) Applications

10.1) conservation of Angular Momentum
④ we already showed last lecture that

a freely moving object has a constant
angular momentum .

④ More generally , angular momentum will be
conserved when there are no external

torques acting on the system :

Ext = III dike E- daffy
Examples where text = O :

Ca) Ball held in circular
L

motion on frictionless
•

table by string .

String always acts radially ,
so text = Tx F = 0 .



②
(b) Aw solid body*

• freely
bug rotating on frictionless axel :

Even if bug crawls on it , there is no
external torque acting on the combined
rod t bug system .

(c) Figure skater rotating
on frictionless ice .

Bringing arms in close to
body reduces I and so

co must increase to keep
[ = I w constant .

(d) Angular momentum conserved
a
• in collisions because

a v
no external torques act

•
m

during that time .



10.2) Applications ③

Let's look at some sample problems that
put everything together .
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④ If you see a collision question , first think
" angular momentum conservation

"

.

Angular momentum before collision :
Block at rest ⇒ o

*
:

when bullet makes impact

"

JP it
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= I xp = rp SinOrp .

= rp sin (Eto) . = smzv , cos of .



Angular momentum after collision :
④

Block : I = I w . = (m , s
' ) w .

Bullet : KEF = I must = I KE f = tyfzmzv ,
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⇒ Vf = I Vi
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Li = Lf

Smzv , cos of = M , s
2W t {SMzV ,

⇒ w = *(smzv ,
cos of - tzsmzv)

w
= ⇐ Vi (cos of - E)



Exam 3 (2011) Q2 ⑤

I
0%

, ✓ = a
(a) what is bug's velocity

•

- (b) Torque exerted by rod on the
D

bug ?

To find velocity , we need to find how fast rod
rotates → get using angular momentum
conservation e:

Li = Ii w . = (I t mD') Wo

Lf = If WI = (Itm (D tot)') Wf
-

rCt)

⇒ Wf = ItmDZ_ Wo
I t m (Dt et)2

Then Jb = did i r trwi a
= air + Ciotat) # i ,

How to find torque ? Need to first find the force :
E -- moi = m[ ( dat. - rat) ir t (rat 2W Editio)



no ⑥
Then I = Ex F = r ir x [MaritMao to ]

inXi r = o

= rmace = r m (rat2coff)

r (t) = Dtc t → DI = c
dt

w CE) = D
'

(Dtctjzwo → a =
- 2 Dye)
(Dtct) 3

⇒ rat 2 cuff = Ciotat)( 3) +243!etc
= O

⇒ I = O


