
Conservation of Momentum

• Conservation in 1D
• Law of 

Conservation of 
Momentum

• Collision types
• Collision 

calculations
• Conservation in 2D



TeachWithFergy Preview File
If you decide to purchase and the lesson isn't 
exactly what you need or thought it was, I will 
refund you 100% via PayPal.
- Some slides appear blank because they have 
been removed.
- Other slides may have ........... on them, this 
represents writing that has been removed.
- Please note that the Entire Unit Package can 
also be purchased at a steep discount from my 
Store. 



Conservation of Momentum

• The total momentum in any closed 
system will remain constant.



Conservation of Momentum in 1D



Law of Conservation of Momentum
• When two or more objects collide, the 

collision does not change the total 
momentum of the two objects. Whatever 
momentum is lost by one object in the 
collision is gained by the other. 
_____________
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Law of Conservation of Momentum

• Psystem = m1v1 + m2v2
• The total momentum of the system before the 

collision equals the total momentum of the 
system after the collision. Thus,

psystem = p’system
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Check Your Understanding

• During a football game, a fullback of mass        
108 kg, running at a speed of 9.1 m/s [à], is 
tackled head-on by a defensive back ……………



Collisions

What we have discussed so far are Elastic 
conditions.  There are however three types of 
collisions.

1. ___________
2. ___________
3. ___________



Types of Collisions - Elastic

• The total kinetic energy of 
the system before the 
collision is ……………..
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Completely Inelastic
• __________

• Since the objects stick 
together, they have the 
same final velocity.



Collision Calculations

• In all collision calculations momentum is 
conserved therefore, 

• In completely …………….

221
'' 21121 vmvmvmvm ii
!!!!

+=+



Conservation of Momentum in 2D
• 2 Dimensional Collisions – a collision where an object collides 

at an angle to a second object causing the first object to travel 
at a different angle to the direction it was originally travelling.

• Momentum is a vector – and as with any vector, it can be 
resolved into components. Generally, we resolve vectors into 
horizontal (x) and vertical (y) components. 
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Check Your Understanding
• A nucleus, initially at rest, decays radioactively, 

leaving a residual nucleus. In the process, it emits 
two particles horizontally: an electron with 
momentum 9.0 x 10-21 kgm/s [E]……….

a) In what direction does the residual nucleus 
move? Hint: opposite the combined vector 
momentums of the other two particles.

b) What is the magnitude of its momentum?
c) If the mass of the …………..


