Application

Move forward. Conservation of momentum dictates that earth should move backward. Did you “feel the earth move under your feet”? Why?

No, because the mass of the earth is too large that its velocity would be too small to be felt.

Post Laboratory Questions

1. In one fight scene in a fantasy movie, the superhero grabs his enemy and throws him forward. The superhero however remains stationary. Comment on this scene from the point of view of physics.

The scene is not possible in real life because when the principle of conservation of momentum is applied, the superhero should be pushed backward when he threw his enemy forward.

2. The ballistic pendulum designed by Benjamin Robins in 1742 was intended to measure the speed of a bullet. It consisted of a block of wood initially at rest and free to move as a pendulum when hit by a bullet. Suppose that a 4.25g bullet is fired into a 2.50kg block of wood of the ballistic pendulum. The bullet remains embedded in the block and the block-bullet combination swings to a height of 12cm. What is the initial speed of the bullet?

mbullet = 4.25 g

mblock = 2.50 kg = 2, 500 g

h = 12 cm = 0.12 m

mbulletvbullet + mblockvblock = (mbullet + mblock) vblock

vbullet = (mbullet + mblock) √2gh



mbullet

vbullet = (4.25 g + 2, 500 g) √2(9.8m/s2)(0.12 m)




4.25 g

vbullet = 903.66 m/s

3. A car is moving east at 3m/s when it collided with an identical car moving at 4m/s north. Find the velocity of the two cars if they stick together after collision.

vcar1 = 3 m/s E

vcar2 = 4 m/s N

vcar1+2 = √(3 m/s)2 + (4 m/s)2 = 5 m/s 

θcar1+2 = tan-1 |car1+2y / car1+2x| = 53º

vcar1+2 = 5 m/s 53º N of E

