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EQUATIONS

• Kinetic Energy of Elastic Collisions
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ELASTIC COLLISIONS

• Elastic Collision: a collision in which the total kinetic energy 
after the collision equals the total kinetic energy before the 
collision

𝐸𝐾
′ = 𝐸𝐾
Ԧ𝑝′ = Ԧ𝑝

• IE: superballs



INELASTIC COLLISIONS

• Inelastic Collision: a collision in which the total kinetic 
energy after the collision is different from the total kinetic 
energy before the collision

𝐸𝐾
′ ≠ 𝐸𝐾
Ԧ𝑝′ = Ԧ𝑝

• IE: tennis balls



COMPLETELY INELASTIC COLLISIONS

• Completely Inelastic Collision: a collision in which there is a 
maximum decrease in kinetic energy after the collision 
since the objects stick together and move at the same 
velocity

𝐸𝐾
′ < 𝐸𝐾
Ԧ𝑝′ = Ԧ𝑝

• IE: balls of soft putty



COLLISIONS

• We compare the kinetic energies of objects before and after a 
collision

• During the collision, kinetic energy is transferred to elastic 
potential energy
• 𝐸𝑒 = 𝑚𝑎𝑥 when 𝐸𝐾 = 0

• The elastic potential energy 
is then transferred back 
into kinetic, dropping back to 
zero when the objects no 
longer touch



NOTES ABOUT COLLISIONS

• We compare the kinetic energies of objects before and after
a collision

• Elastic Collisions: energy is transferred between 𝐸𝑒 and 𝐸𝐾
• 𝐸𝑇 = 𝐸𝐾 + 𝐸𝑒

• Inelastic Collisions: kinetic energy lost
from the system is converted into 
other forms of energy
• thermal, sound, light, etc.



SOLVING COLLISION PROBLEMS

• For all types of collisions, momentum is conserved
Ԧ𝑝 = Ԧ𝑝′

𝑚𝑣1 +𝑚𝑣2 = 𝑚𝑣1
′ +𝑚𝑣2

′

• Elastic Collisions: kinetic energy is also conserved
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PROBLEM 1



PROBLEM 1 – SOLUTIONS



PROBLEM 1 – SOLUTIONS CONT.



PROBLEM 1 – SOLUTIONS CONT.



CONSERVATION OF MOMENTUM 
IN 2 DIMENSIONS

• Since both net force and momentum are vectors, we can 
look at the components of those vectors
• If Ԧ𝑝 = Ԧ𝑝′, then 𝑝𝑥 = 𝑝𝑥

′ and 𝑝𝑦 = 𝑝𝑦
′

• The law of conservation of momentum
applies to any system with zero net force
• all types of collisions

• ejection of gases to control spacecraft, etc.



PROBLEM 2



PROBLEM 2 – SOLUTIONS



PROBLEM 2 – SOLUTIONS CONT.



PROBLEM 2 – SOLUTIONS CONT.



PROBLEM 2 – SOLUTIONS CONT.



SUMMARY – ELASTIC AND 
INELASTIC COLLISIONS

• In all elastic, inelastic, and completely inelastic collisions involving an 
isolated system, the momentum is conserved.

• In an elastic collision, the total kinetic energy after the collision equals 
the total kinetic energy before the collision.

• In an inelastic collision, the total kinetic energy after the collision is 
different from the total kinetic energy before the collision.

• In a completely inelastic collision, the objects stick together and move 
with the same velocity, and the decrease in total kinetic energy is at a 
maximum.

• Elastic collisions can be analyzed by applying both the conservation of 
kinetic energy and the conservation of momentum simultaneously.



SUMMARY – CONSERVATION OF 
MOMENTUM IN 2 DIMENSIONS

• Collisions in two dimensions are analyzed using the same 
principles as collisions in one dimension: conservation of 
momentum for all collisions for which the net force on the 
system is zero, and both conservation of momentum and 
conservation of kinetic energy if the collision is elastic.



PRACTICE

Readings
• Section 5.3, pg 246 

• Section 5.4, pg 254

Questions
• pg 253 #2-6

• pg 258 #1-4


