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The Impulse-Momentum Change Theorem 

 
Momentum can be defined as "mass in motion." All objects have 
mass; so if an object is moving, then it has momentum - it has its 
mass in motion. The amount of momentum which an object has is 
dependent upon two variables: how much stuff is moving and 
how fast the stuff is moving. Momentum depends upon the 
variables mass and velocity. In terms of an equation, the 
momentum of an object is equal to the mass of the object times 
the velocity of the object.  
 

Momentum = mas × velocity 
 
In physics, the symbol for the quantity momentum is the small 
case "p"; thus, the above equation can be re-written as 

p = m v 
where m = mass and v=velocity. The equation illustrates that 
momentum is directly proportional to an object's mass and 
directly proportional to the object's velocity. 

 



44 
 

 
Newton's second law (Fnet=ma) stated that the acceleration of an 
object is directly proportional to the net force acting upon the 
object and inversely proportional to the mass of the object. When 
combined with the definition of acceleration (a=change in 
velocity/time), the following equalities result. 
 

 
If both sides of the above equation are multiplied by the quantity 
t, a new equation results. 

 
 Since the quantity m*v is the momentum, the quanity 
m*"Delta"v must be the change in momentum. The equation 
really says that the 
 

Impulse = Change in momentum 
   
 
Real-World Applications  
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• Momentum Conservation Principle 
 
One of the most powerful laws in physics is the law of 
momentum conservation. The law of momentum conservation can 
be stated as follows.  
For a collision occurring between object 1 and object 2 in an 
isolated system, the total momentum of the two objects before the 
collision is equal to the total momentum of the two objects after 
the collision. That is, the mnomentum lost by object 1 is equal to 
the momentum gained by object 2. 
Consider a collision between two objects - object 1 and object 2. 
For such a collision, the forces acting between the two objects are 
equal in magnitude and opposite in direction (Newton's third law). 
This statement can be expressed in equation form as follows.  

 
The forces act between the two objects for a given amount of 
time. In some cases, the time is long; in other cases the time is 
short. Regardless of how long the time is, it can be said that the 
time that the force acts upon object 1 is equal to the time that the 
force acts upon object 2. This is merely logical; forces result from 
interactions (or touching) between two objects. If object 1 touches 
object 2 for 0.050 seconds, then object 2 must be touching object 
1 for the same amount of time (0.050 seconds). As an equation, 
this can be stated as 

 
Since the forces between the two objects are equal in magnitude 
and opposite in direction, and since the times for which these 
forces act are equal in magnitude, it follows that the impulses 
experienced by the two objects are also equal in magnitude and 
opposite in direction. As an equation, this can be stated as 
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A useful means of depicting the transfer and the conservation of 
money between Jack and Jill is by means of a table. 
 

 

 Before Collision 
Momentum 

After Collision 
Momentum 

Change in 
Momentum 

Dropped Brick 0 units 14 units +14 units 
Loaded Cart 45 units 31 units -14 units 

Total 45 units 45 units  
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• Persamaan Roket 
 

ekskeluar F
dt
dmu

dt
dvm +=  

 

Besaran dt
dmukeluar dinamakan dorongan roket: 

dt
dmuF keluardorongan =  

Ketika roket bergerak di dekat permukaan bumi, gaya eksternal 
Feks adalah berat roket, yaitu: 

mgFeks =  
 

   
 
 
 


