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Data sheet 

Instructions: This lab report is due at the end of the lab session. We recommend completing the Data sheet before 
starting the Questions section.   
  

Part 1 - Centre of mass 

[1] Measure the mass of both gliders with their bumpers and discs attached:  
 

𝑀1 =  ( ____________________   ±   ____________________ )   𝑀2 =  ( ____________________   ±   ____________________ )  

   

Part 2 - Elastic collisions 

[4] Table 1 - Elastic collisions data table 

 Glider 1 Glider 2 

Run Mass, 𝑴𝟏 Velocity 

before, 𝒗𝟏 

Velocity 

after, 𝒗𝟏
′  

Mass, 𝑴𝟐 Velocity 

before, 𝒗𝟐 

Velocity 

after, 𝒗𝟐
′  

 (kg) (m/s) (m/s) (kg) (m/s) (m/s) 

1 
𝑣1 > 0, 𝑣2 = 0, 

𝑀1 ≈ 𝑀2 
      

2 
𝑣1 > 0, 𝑣2 = 0, 

𝑀1 < 𝑀2 
      

3 
𝑣1 = 0, 𝑣2 < 0, 

𝑀1 < 𝑀2 
      

 

Part 3 - Inelastic collisions 

[4] Table 2 - Inelastic collisions data table 

 Glider 1 Glider 2 

Run Mass, 𝑴𝟏 Velocity 

before, 𝒗𝟏 

Velocity 

after, 𝒗𝟏
′  

Mass, 𝑴𝟐 Velocity 

before, 𝒗𝟐 

Velocity 

after, 𝒗𝟐
′  

 (kg) (m/s) (m/s) (kg) (m/s) (m/s) 

4 
𝑣1 > 0, 𝑣2 = 0, 

𝑀1 ≈ 𝑀2 
      

5 
𝑣1 > 0, 𝑣2 = 0, 

𝑀1 < 𝑀2 
      

6 
𝑣1 = 0, 𝑣2 < 0, 

𝑀1 < 𝑀2 
      

 

Graphs 

Prepare Graph 1. Submit it online before the end of the lab session. [4 points]    

Prepare Graph 2. Submit it online before the end of the lab session. [2 points]   

Prepare Graph 3. Submit it online before the end of the lab session. [2 points] 
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Questions 

Part 1 - Centre of mass 

[1] Compare the velocities for glider 1 before the collision and glider 2 after the collision.   

 

 

 

 

[2] Explain the shape of the curve obtained for the position of the centre of mass vs. time.  What does the slope mean 
and how does it relate to the other two linear fits you performed?   

 

 

 

 

 

 

Part 2 - Elastic collisions 

[4] Table 3 - Momentums before and after various elastic collisions 

 Before collision After collision  

Run Momentum 

of glider 1, 

𝒑𝟏 

Momentum 

of glider 2, 

𝒑𝟐 

Total 

momentum, 

𝒑 = 𝒑𝟏 + 𝒑𝟐 

Momentum 

of glider 1, 

𝒑𝟏
′  

Momentum 

of glider 2, 

𝒑𝟐
′  

Total 

momentum, 

𝒑′ = 𝒑𝟏
′ + 𝒑𝟐

′  

Ratio,  

𝒑′/𝒑 

 (kg×m/s) (kg×m/s) (kg×m/s) (kg×m/s) (kg×m/s) (kg×m/s) (%) 

1        

2        

3        
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[2] Table 4 – Kinetic energies before and after various elastic collisions 

Run Total kinetic energy 

before collision, 

𝑲 = 𝑲𝟏 + 𝑲𝟐 

Total kinetic energy 

after collision, 𝑲′ =

𝑲𝟏
′ + 𝑲𝟐

′  

Ratio,  

𝑲′/𝑲 

 (10-3 J) (10-3 J) (%) 

1    

2    

3    

 

[2] How does the total momentum of the system after the collision compare with the total momentum before the 
collision? Do your results agree with your expectations? Explain.   

 

 

 

 

 

[2] How do the kinetic energies before and after the collision compare? Discuss. 

 

 

 

 

 

[2] When two gliders that have the same mass and the same speed collide and bounce off each other elastically, what 
is trajectory of the center of mass? 
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Part 3 - Inelastic collisions 

[4] Table 5 - Momentums before and after various inelastic collisions 

 Before collision After collision  

Run Momentum 

of glider 1, 

𝒑𝟏 

Momentum 

of glider 2, 

𝒑𝟐 

Total 

momentum, 

𝒑 = 𝒑𝟏 + 𝒑𝟐 

Momentum 

of glider 1, 

𝒑𝟏
′  

Momentum 

of glider 2, 

𝒑𝟐
′  

Total 

momentum, 

𝒑′ = 𝒑𝟏
′ + 𝒑𝟐

′  

Ratio,  

𝒑′/𝒑 

 (kg×m/s) (kg×m/s) (kg×m/s) (kg×m/s) (kg×m/s) (kg×m/s) (%) 

4        

5        

6        

 

[2] Table 6 - Kinetic energies before and after various inelastic collisions 

Run Total kinetic energy 

before collision, 

𝑲 = 𝑲𝟏 + 𝑲𝟐 

Total kinetic energy 

after collision, 𝑲′ =

𝑲𝟏
′ + 𝑲𝟐

′  

Ratio,  

𝑲′/𝑲 

 (10-3 J) (10-3 J) (%) 

4    

5    

6    

 

[2] How does the total momentum of the system after the collision compare with the total momentum before the 
collision? Do your results agree with your expectations? Explain.   
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[2] Is kinetic energy conserved your inelastic collisions?  Discuss. 

 

 

 

 

 
[2] When two gliders moving towards each other have the same mass and the same speed, they stop when they 

collide and stick together (completely inelastic collision). What happens to each glider’s momentum? Is 
momentum conserved? Is kinetic energy conserved? 

 

 

 

 

 

 
Total : _______ / 44  
 
(36 points for report, 8 points for graphs) 
 


