


Definition 

• Suppose you have a truck and a car that are 
moving at the same speed. It is “harder” to 
bring the truck to a stop because it has greater 
mass, and therefore greater inertia.  

 
• The momentum of an object can be defined as 

it’s inertia multiplied by how fast the object is 
moving. Since mass determines how much 
inertia an object has, we say that momentum 
is the mass multiplied by the velocity. 
 

p = m • v 
 

momentum = mass • velocity 
 



Specifics 

• Since momentum is mass (which is a 
scalar), multiplied by velocity (which 
is a vector), the momentum is also a 
vector. 

 
• Also, mass is measured in kg, and 

velocity is measured in m/s, so 
momentum has units of 
 

kg • m/s 



Impulse 

• If momentum changes, then mass or 
velocity must change. Since mass most 
often remains constant, velocity much 
change. 

• If velocity changes, then the object is 
accelerating. 

• If acceleration occurs, then a force is 
applied. 

• The greater the force, the greater the 
change in velocity. 

• Another important factor is how long the 
force is applied. 



Impulse (cont.) 

• Impulse = F • ∆t = ∆p  
 
• ∆p = mv2 – mv1  
 
• Impulse is equal to the change in 

momentum of an object. 
 

• If the impulse occurs over a long time, the 
force of impact is small. 

 
• If the impulse occurs over a short time, the 

force of impact is large. 



Conservation of 
Momentum 

• Momentum, like energy, is 
conserved. 

 
• We can state the law of 

conservation of momentum as 
 “In the absence of a net force, 

the momentum of a system 
remains unchanged.” 
 



Collisions 

• Elastic – when objects collide without being 
permanently deformed and without 
generating heat, an elastic collision has 
occurred. KE and momentum conserved. 

 
• Inelastic – when objects become tangled or 

coupled together, then a perfectly inelastic 
collision has occurred. Only momentum 
conserved. 

 
• If two cars that are moving in different 

directions (perpendicular) crash together, 
then the car will have a resultant momentum 
because it is a vector. 
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