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Collisions 
Objectives 

•  Describe a perfectly inelastic collision. 

•  Apply conservation of momentum to collisions in one 

dimension. 

Assessment 

1.  Define a perfectly inelastic collision. 

 

 

 

2.  A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

a)   What is their combined velocity after the collision? 

 

b)  What was the kinetic energy of the system before the collision?  

After the collision? 

Physics terms 

•  collision 

•  inelastic collision 

•  perfectly inelastic collision 

Equations 

Conservation of momentum: 

An interaction  
between two or more  

bodies in motion is a collision. 

What is a collision? 
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Pools balls bouncing off  
of each other is one example. 

What is a collision? What is a collision? 

Atoms repelling each         
other in a gas is a more 

important example. 

What is a collision? 

Even a comet rounding the Sun 
is a “collision” in the sense of 
fundamental conservation laws. 

What is conserved? 

What is conserved in 

a collision, and why? 

 

To answer this 

question, let’s look at 

what happens during 

a collision. 

What happens in a collision? 

What is happening in this collision between two balls? 
 

What might happen next?  There are a couple possibilities. 

What can’t happen in a collision? 
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How do the velocities change? 

Here is one possible result of the collision.  

Examine the velocities shown in the figure.  

How do the velocities change?  

What forces are generated? 

What is true about these forces?  

Which of Newton’s laws applies here? 

What forces are generated? 

What is the NET force on this system? 

system boundary 

What forces are generated? 

This is a closed system.  No external forces act on the 
system, and the internal forces cancel each other. 

 
 So what is conserved? 

Conservation laws 

Momentum:   
 

 
       Energy: 

The momentum before the collision equals the 
momentum after the collision. 

 
The energy before the collision equals the energy after 

the collision.  But—the energy may be transformed.  

 

Three types of collisions 

•  Perfectly inelastic collision:  The objects stick together. 

•  Inelastic collision:  These collisions are somewhat bouncy.  

•  Elastic collisions:  These collisions are “perfectly” bouncy.   
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Three types of collisions 

Momentum is conserved in all three types of collisions. 

 

 

 

In Investigation 11B you 
will experiment with 

inelastic collisions. 

Investigation 

Click the simulation 
on page 320. 

1.  The interactive model 
simulates a perfectly 

inelastic collision between 
two balls.  

2.  [Run] starts the simulation. 

[Stop] stops it without 
changing values.  

Investigation 
Perfectly inelastic collisions 

[Repeat] resets the final 
values to zero and runs the 

simulation again. 
 

3.  Select an initial velocity for 
the moving ball.  

4.  Run the simulation for 

different combinations of 
masses for the red and green 

balls. For each combination, 
tabulate the masses and 

velocities. 

5.  Examine the table for 

patterns in the data.  

Investigation 
Perfectly inelastic collisions 

Investigation 
Questions 

a.  Describe the velocities before 
and after the collision when 

masses are equal. 

b.  Describe the velocities when 
the red target ball has more 

mass. 

c.  Describe the velocities when 

the green ball has more mass. 

In a closed system, the momentum 
BEFORE the collision equals the 

momentum AFTER the collision: 

Conservation of momentum 
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Conservation of momentum 

A green ball mass m
1
 collides 

with a red ball of mass m
2
: 

                  pi = pf 

 

m1 vi1 + m2 vi2  =  m1 vf1  + m2 vf2 

 

Conservation of momentum 

m1                 m2 

Which term can we get rid of in this equation?  

vi1 

Conservation of momentum 

                 pi = pf 

 

m1 vi1 + m2 vi2  =  m1 vf1  + m2 vf2 

 

m1                 m2 In this collision the red ball is 
initially at rest. 

 

m1                 m2 The second term equals zero. 
We can get rid of it. 

                 pi = pf 

 

m1 vi1 + m2 vi2  =  m1 vf1  + m2 vf2 

 

              m1 vi1  =  m1 vf1  + m2 vf2 

 
 

Conservation of momentum 

vi1 

                 pi = pf 

 

m1 vi1 + m2 vi2  =  m1 vf1  + m2 vf2 

 

              m1 vi1  =  m1 vf1  + m2 vf2 

 
 

The balls stick together after 
this collision.  How do we show 

that in this equation? 

Conservation of momentum 

vi1 
m1                 m2 

                 pi = pf 

 

m1 vi1 + m2 vi2  =  m1 vf1  + m2 vf2 

 

              m1 vi1  =  m1 vf1  + m2 vf2 

 
 

Now there is only one final 
velocity. 

 m1 vi1  = (m1 + m2) vf  
vf 

Conservation of momentum 

vi1 
m1                 m2 
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A green ball has a mass of 5.0 kg 
and a velocity of 10 m/s.  

 
A red ball has a mass of 15 kg and 

is initially at rest.   
 

The balls collide and stick together.  

What is their resulting velocity? 
 

 

Solving the problem 

A green ball has a mass of 5.0 kg 
and a velocity of 10 m/s.  

 
A red ball has a mass of 15 kg and 

is initially at rest.   
 

The balls collide and stick together.  

What is their resulting velocity? 
 

Before you plug in numbers, can 

you make any predictions about 
this velocity? 

Solving the problem 

A green ball has a mass of 5.0 kg 
and a velocity of 10 m/s.  

 
A red ball has a mass of 15 kg and 

is initially at rest.   
 

The balls collide and stick together.  

What is their resulting velocity? 
 

Does this answer make sense? 

 

Solving the problem Assessment 

1.   Define a perfectly inelastic collision. 

 

 

 

1.  Define a perfectly inelastic collision. 

 

 

Assessment 

In a perfectly (or totally) inelastic collision, the two objects 
stick together after the collision.  There is only one final, 

shared velocity. 

 

2.   A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

 

 

Assessment 

a)   What is their combined velocity after the collision? 
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2.  A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

 

Assessment 

a)   What is their combined velocity after the collision? 
 

2.   A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

 

 

Assessment 

The moving mass  
doubles, so the 

velocity is half as big. 

a)   What is their combined velocity after the collision? 
 

2.  A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

 

Assessment 

b)  What was the kinetic energy of the system before the collision?   

 

      

     After the collision? 

b)  What was the kinetic energy of the system before the collision?   

 

      

     After the collision? 

Assessment 

2.   A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

 

Assessment 

2.  A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

 
b)  What was the kinetic energy of the system before the collision?   

 

      

     After the collision? 

Assessment 

   Was kinetic energy conserved? 

2.   A 10 kg puck moving with a velocity of +3.0 m/s strikes a second 
stationary 10 kg puck.  The pucks stick together after the collision.  

 
b)  What was the kinetic energy of the system before the collision?   

 

      

     After the collision? 


