Momentum

1. Use the ideas of momentum and impulse to explain the following:

(a) you let your hands ‘give’ when catching a cricket ball;

(b) you bend your knees when landing on the ground;

(c) you bend your knees when jumping off the ground;

(d) car bumpers are not made absolutely rigid;

(e) a shot putter puts the shot from low down and far back in the circle;

(f) seat belts in a car must ‘give’ a little. 

2. Work out the impulse produced in the following cases:

(a) 6 N acts for 3 s;

(b) 50 N acts for 25 s;

(c) 4 N acts for 2 minutes;

(d) 35 N acts for 3 minutes.

3. Work out the momentum changes in the following cases:

(a) a mass of 3 kg slows from 3 m/s to 1.5 m/s;

(b) a mass of 500 g accelerates from 4 m/s to 8 m/s;

(c) a ball of 50 g moving at 25 m/s is caught;

(d) a force of 4 N acts on an object for 12s;

(e) a ball hits a wall at 4 m/s and bounces back at 3.5 m/s. Mass of ball is 2 kg;

(f) a stone of mass 750 g hits a wall at 20 m/s and bounces back at 15 m/s;

(g) a ball of mass 1.5 kg hits the ground at 80cm/s and bounces back at 65 cm/s.

4. A truck of mass 250 kg travelling at 4 m/s hits an identical truck that is at rest. They stick together and move off. How fast will they be going?

5. Two identical ball bearings, each with a speed of 5 m/s, collide head on. If the collision is perfectly elastic what will be their velocities after the collision?

6. A similar event occurs as in question five but this time with putty. Work out the velocities for this perfectly inelastic collision.

7. Describe what happens to both the kinetic energy and momenta in questions 5 and 6.

8.  A gun of mass 8 kg fires a bullet with a mass of 25 g at a velocity of 320 m/s. What is the recoil velocity of the gun?

9. A girl of mass 50 kg jumps out of a boat of mass 300 kg. If her velocity is 3 m/s what will    be the velocity of the boat?

10.
A boy of mass 50 kg running at 5 m/s jumps onto a trolley that was moving in the same direction at 1.5 m/s. If the trolley has a mass of 20 kg, what will be the final velocity of the boy and trolley?

11.
A boy running at 8 m/s is stopped by a friend in 2s. If the mass of the boy is 40kg what is the force on him during stopping?

12.
A ball of mass 20 g hits a vertical wall with a horizontal velocity of 12 m/s. If it rebounds with a velocity of 10 m/s in the opposite direction and is in contact with the wall for 0.05 s find:

(a)
the change in momentum of the ball;

(b)
the force of the wall on the ball.

13.
A ball of mass 3 kg travelling at 4 m/s hits a wall and rebounds at 3 m/s.

What is the loss of kinetic energy and the change of momentum of the ball?

14.
A parachutist lands on the ground. If his mass is 65 kg and he hits the ground at 4 m/s and stops in 0.5 s find:

(a)
his change of momentum;

(b)
the force of the ground on him.

15.
A second parachutist with the same mass lands with the same velocity but forgets to bend his knees and stops in 0.01 s. Find his change of momentum and the force of the ground on him.

16.
Steel pellets of mass 2 g are fired with a horizontal speed of 20 m/s at the rate of 6 a second at a vertical steel plate. They rebound without loss of kinetic energy. Find:

(a)
the change of momentum of each pellet;

(b)
the change of momentum of all the pellets hitting the plate in 1 s;

(c)
the average force on the plate.

17.
A rocket has a mass of 8000 kg at take off and the velocity of the exhaust gases is 4000 m/s. If the average velocity of the rocket during the first second after take off is 50 m/s, what mass of fuel and oxidant has been used in that second?

18.
How can momentum be used to find the velocity of a rifle pellet?

