Momentum

I. Momentum – a vector quantity that is the product of mass & velocity of an object

A. Momentum = mass x velocity 

                    p=mv

B. According to Newton’s first law, if no force is applied velocity is constant

1. F=ma,      

a. a= Δv/Δt ,  

b. so F = m. Δv/Δt,  & then


c. FΔt=mΔv 

d. so a Newton second is equal to mass times change in velocity (Ns=kg. Δm/s)

2. If the mass of an object is constant then its change in velocity times its mass results in change of momentum. 

a.  Δp=mΔv 

b. so FΔt=Δp

3. This equation is called the impulse-momentum theorem.

a. Impulse-momentum is the product of the average force exerted over a period of time

b. M.m/s2.s=m.m/s=p (do example problem)

II. Angular momentum – product of the mass, velocity and distance from the center of rotation

A. Example is ice skater 

B. Angular momentum = mass x velocity x radius

1. if you decrease the radius, what must happen to the velocity to maintain the same momentum

III. Law of conservation of momentum – momentum is neither created or destroyed but transferred (momentum of any closed system is conserved)


             A      10m/s            15m/s            B        

            1kg

                                                       2kg

       pa + pb  before collision = pa + pb  after the collision

A. Example problem page 185

1. pa + pb  = pa’+ pb’

2.  mava + mbvb =ma’va’+ mb’vb’

B. Since the momentum gained by one object is equal to the momentum lost by another object when two objects push off each other then:  

ma’va’+ mb’vb’=0

a. So   ma’va’=  - mb’vb’


b. &    va’ = -mb’vb’/ma’

