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Centre of mass

Physics 101H
General Physics 1 - Honors



Topics
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Summary

Monday: Collisions [chapter 9]
- Elastic collisions
- Inelastic collisions
- Collisions in two dimensions

Today: Centre of mass [chapter 9]
- Centre of mass
- Calculating the centre of mass
- Centre of mass motion

Announcements This week:      No class on Thursday or Friday
 No homework this week!
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Example: Find the final velocity of a tennis ball when a tennis ball and basketball 
are dropped simultaneously from a height h? Assume that the tennis ball is 
vertically above the basketball and has a mass one tenth of the basketball, that 
both balls are initially stationary, and that all collisions are perfectly elastic.
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Example: A pellet of mass m is fired into a block of wood of mass M, suspended from a 
wire. The pellet embeds itself in the block, and the combined system swings to a height 
h. What was the initial speed of the pellet (in terms of m, M, and h)?



Multiple choice
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Question: How should you build a car to reduce the likelihood of injury in a head-on crash?

(a) Make the front bumper rigid;

(b) Make the front of the car crumple when large forces are applied;

(c) Make the front of the car crumple easily when small forces are applied;

(d) Make the entire front of the car rigid, so that it does not crumple at all;

(e) Install a set of springs in the front of the car so that it bounces backwards after the 
collision.

Instructions: Consider the following question. After you have had a chance to 
think, I will ask you to raise your hands to indicate your answer.



Collisions in two dimensions

6

Remember that momentum is a vector! 

We can treat each component of a vector separately in an orthonormal basis.

In a two dimensional collision:

Each component of the momentum is conserved independently



Centre of mass
Why everything is a point particle
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Centre of mass
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Centre of mass is a special point in a system

If all the mass of a system is at the centre of mass, then the translational motion of 
the system is unchanged

◉ System moves as if any net force were applied to a particle of total mass of the 
system located at that point

◉ Centre of mass is approximately the “average position” of the system’s mass



Calculating the centre of mass
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Consider:

◉ system of point-like discrete particles
◉ continuous distribution of mass - an extended object

Remember - the system moves as though any net force were applied to a 
single point-like particle of equivalent mass at the centre of mass



Spot the typo?
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Topics
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Summary

Today: Centre of mass [chapter 9]
- Centre of mass
- Calculating the centre of mass
- Centre of mass motion

Next week: 
- Centre of mass [chapter 9]
- Rockets [chapter 9]
- Angular motion [chapter 10]

Announcements This week:      No class on Thursday or Friday
 No homework this week!

Next week:  Pre-recorded lecture for Monday



THIS WEEK AND NEXT WEEK: THERE ARE NO CLASSES ON 
THURSDAY OCTOBER 13 AND FRIDAY OCTOBER 14
MONDAY OCTOBER 17 IS PRE-RECORDED
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