
November 14, 2022

Physics 111 - Class 11A 
Momentum & Impulse
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Class Outline
๏ Logistics / Announcements 

๏ Chapter 9 Section Summary 

๏ Collision Carts Demo 

๏ Collision Types and Zero Momentum Frame (ZMF) 

๏ Clicker Questions 

๏ Worked Problems
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Logistics/Announcements
๏ Lab this week: Lab 7 

๏ HW9 due this week on Thursday at 6 PM 

๏ Learning Log 9 due on Saturday at 6 PM 

๏ HW and LL deadlines have a 48 hour grace period 

๏ Test 4 available on Friday this week 

๏ Remember, Test 4 will be done online!
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Monday’s Class
9.1 Linear Momentum 
9.3 Conservation of Linear Momentum 
9.4 Types of Collisions
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Momentum
• “Kinetic Energy” is a characteristic of the object’s mass and velocity2 

• “Potential Energy” is a different form of energy that’s characteristic of the 
object’s position. 

• As powerful as Energy is, it cannot help us solve many problems, such as the 
direction of velocity vectors  

• For that, we need a new quantity…
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Properties of Momentum

• Momentum is a vector quantity (it has a direction from 
) 

• The total momentum of a “system” is conserved if: 

• Total mass of the system remains constant 
• Net external force on the system is 0 

• Momentum is yet another accounting system that 
helps us solve problems with collisions and explosions.
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Collision Carts

Collision Carts Simulation

https://www.physicsclassroom.com/Physics-Interactives/Momentum-and-Collisions/Collision-Carts/Collision-Carts-Interactive
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The “System”
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Conservation of Momentum
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Solving Conservation of Momentum problems
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Example 9.7
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Types of Collisions
• There are several possibilities of interaction between objects if 

momentum is conserved: 
 

• Let’s brainstorm all the possible options that can occur if two 
objects “interact” ; let’s avoid labeling them for now…

A B

Before Collision After Collision
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Elastic Collisions

https://isaacphysics.org/concepts/cp_collisions?stage=all
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Inelastic Collisions

https://isaacphysics.org/concepts/cp_collisions?stage=all
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Completely Inelastic Collisions

https://isaacphysics.org/concepts/cp_collisions?stage=all
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Explosions

https://isaacphysics.org/concepts/cp_collisions?stage=all
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Solving Problems in the Zero Momentum Frame

https://isaacphysics.org/concepts/cp_collisions?stage=all
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Additional Reference

https://www.khanacademy.org/science/physics/linear-momentum/elastic-and-inelastic-collisions/a/what-are-elastic-and-inelastic-collisions
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Key Equations
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Key Equations
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Clicker Questions



A B C D E
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CQ.11.1



A B C D E
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CQ.11.2
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Activity:  
Worked Problems
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WP 11.1



See you next class!
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Attribution
This resource was significantly adapted from the Open Stax Instructor 

Slides provided by Rice University. It is released under a CC-BY 4.0 

license. 

—— Original resource license —— 

OpenStax ancillary resource is © Rice University under a CC-BY 4.0 

International license; it may be reproduced or modified but must be 

attributed to OpenStax, Rice University and any changes must be noted.

https://openstax.org/details/books/university-physics-volume-1?Instructor%20resources
https://openstax.org/details/books/university-physics-volume-1?Instructor%20resources

