Change in momentum and time

What you should know so far

· Momentum = Mass x Velocity
· In any collision or explosion, the total momentum before is equal to the total momentum after (remember that you need a - sign if something moves in the opposite direction.
· In most collisions the KE before is not equal to the KE after – some energy is usually transferred as heat, sound etc.
Try this:

A spacecraft docks with a space station. Assume the space station is stationary and has a mass of 6 x 104 kg. The spacecraft is moving at 200m/s and has a mass of 8 x 103 kg

(a)
Calculate the combined velocity after the collision

(b)
Calculate the kinetic energy before and after the collision. Why are they not the same?

Next bit

If a force acts on an object then it will change the momentum of the object. 

Force = change of momentum

time

F = mv – mu

      t
This means that to change the momentum of an object by a given amount, the less time a force acts for, the bigger the force needs to be (think car safety from Phys 2!)

Try these:

Q1
A golf ball of mass 50g is hit with a club and goes from rest to 25m/s. The club is in contact with the ball for 0.1 seconds. Calculate the average force.
Q2
I push a Tesco trolley of  mass 15kg with a force of 20N for 5 seconds.

(a) What is the momentum of the trolley after 5 seconds?
(b) How fast is the trolley now going.

Q3
A tennis ball approaches a player at 15m/s. The mass of the ball is 0.1kg. The player hits it back the opposite way with a force of 200N. The ball is in contact with the racket for 0.2 seconds.

(a) Calculate the momentum before the collision

(b) Calculate the change of momentum

(c) Calculate the new momentum (careful!! remember the direction has changed!)

(d) Calculate the new velocity
