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Unit 2: Work and Momentum  
 
Lesson 2.5: Elastic collisions and inelastic collisions 
 
Due to the change of velocities, collision can be classified into two different types in according to whether the total 
kinetic energy of the entire system is conserved or not.  
 
https://www.youtube.com/watch?v=M2xnGcaaAi4  
 
Elastic Collisions: is a collision in which momentum and kinetic energy are conserved, where the objects involved 
remain separate after the collision and friction, sounds and other external forces are negligible.  
 
We can consider an ideal rubber ball, the rubber balls are compressed when they get collided momentarily, and such 
compression stores energy in the ball just as the energy stored in a compressed spring. Once they bounce off each 
other, potential energy is turned back into kinetic energy.  
 
 
 
Inelastic collisions: collision in which momentum is conserved, but kinetic energy is not conserved due to the loss of 
thermal energy or sound energy.  
 
Inelastic collisions can involve a ball composed of soft clay whose nature and texture does not allow the return of 
shape deformation. In other words, energy is absorbed, causing the kinetic energy after the collision to be less than 
the kinetic energy before the collision.  
 
 
Perfect inelastic collisions: is one in which the two objects in a collision stick together to become one mass after the 
collision so that the objects have the same final velocity.  
 
Examples: Celestial bodies (two asteroid) collide to fuse to one larger body; Car accident  
              

                
 
In summary:  
 

- In an elastic collision, both momentum and kinetic energy are ________________. 
 

- In an inelastic collision, __________________ is conserved, but _______________________ is not conserved.  
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Example 1: Suppose you have two balls with different masses involved in a perfectly elastic collision. Ball 1, with mass 
0.26 kg travelling at a velocity 1.3 m/s [right], collides head-on with stationary ball 2, which has a mass of 0.15 kg. 
Determine the final velocities of both balls after the collision.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 3: A child with a mass of 22 kg runs at a horizontal velocity of 4.2 m/s [forward] and jumps onto a stationary 
rope swing of mass 2.6 kg. The child “sticks” on the rope swing and swings forward. How high do the child and swing 
rise?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice: Textbook pg236. #1, 2 & pg238. #1 – 3 & pg239. #1 – 8 
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Head-on collisions & Conservation of Mechanical Energy  
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Example 3: Dynamics cart I has a mass of 1.8 kg and is moving with a velocity of 4.0 m/s [right] along a frictionless track. 
Dynamics cart 2 has a mass of 2.2 kg and is moving at 6.0 m/s [left]. The carts collide in a head-on elastic collision 
cushioned by a spring with spring constant 𝑘 = 8.0 × 10(𝑁/𝑚. 
 

 
 

a) Determine the compression of the spring, in centimetres, during the collision when cart 2 is moving at 4.0 m/s 
[left]. 

b) Calculate the maximum compression of the spring, in centimetres.  
 
 
 
 
 
 
 
 
 

Practice: Textbook pg247. #1, 2 & pg248. #1 – 6 
 
Example 5: Analysis of a Glancing collision in two dimension  
In a game of curling, a collision occurs between two stones of equal mass. The object stone is initially at rest. After the 
collision, the stone that is thrown has a speed of 0.56 m/s in some direction, represented by 𝜃 in the diagram below. The 
object stone acquires a velocity 𝑣./000000⃗ = 0.42𝑚/𝑠 at an angle of 𝜑 = 30.0° from the original direction of motion of the 
thrown stone. Determine the initial velocity of the thrown stone. 
  

 
 
 
 
 
 
 
 

 
Practice: Textbook pg253. #1 – 4, 8  


