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(Angular Momentum)

Physics 160-02 Spring 2017

Douglas Fields



• Rotational

– For const α:

– Kinetic energy:

– Comes from:

– Newton’s 2nd Law

– or

Review
• Linear

– For const a:

– Kinetic energy:

– Comes from:

– Newton’s 2nd Law

– or
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Wait, what the ^$^% is L?
• L is called the angular momentum, but what is its nature?

• Let’s guess by the symmetry we have already explored:

• And the direction can be gotten again from the RHR:

dp
F

dt


dL

dt
 

p mv

 2L I mr mr r rmv rp      

m
2

ω
L I

L r p 

Form 1

Form 2



Derivation…
• Let’s derive the equation: dL

dt
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Conservation of Angular 
Momentum

• Remember that a system of particles which 
had no net outside force gave: 

• Conservation of linear momentum.

• What if there are no net outside torques?

• Conservation of angular momentum!
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• Professor on rotating stand

Example

1 1 1L I 
2 2 2L I 



• Rotational collision

• Would you expect that kinetic energy is conserved?

Example

Before A A B BL I I  

 After A BL I I  



• Bullet hitting a door

Example

Before bulletL r p 

 After bullet doorL I I  



CPS Question 28-1
• In two situations, an object strikes a door.  In one, a bullet, 

with initial momentum p imbeds into the door a distance d 
away from the hinges.  In another, a basketball with the 
same initial momentum p strikes the door at the same 
distance from the hinges, but bounces back from the door.  
In which situation is the final angular velocity of the door 
the greatest?

A) The bullet hitting the door.

B) The ball hitting the door.

C) They are both the same.

D) Not enough information to solve.



• Bullet hitting a door

Example

Before bulletL r p 

 After bullet doorL I I  



Problem 10.89

Before After Before After

Angular Momentum Conserved
Energy Conserved
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Problem 10.40



Problem 10.98


