Lesson 2—Practice Exercises

PRACTICE EXERCISES
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Note: Angles (directions) are expressed first in terms of north, east, etc., and also in terms of the
rectangular coordinate system.

1. A 30.0 kg object moving to the right at a velocity of 1.00 m/s collides with a 20.0 kg object moving
to the left at a velocity of 5.00 m/s. If the 20.0 kg object continues to move left at a velocity of
1.25 m/s, what is the velocity of the 30. 0 kg object‘7 L 125w fs

2. A 4.50x10° kg railway car is moving east at a velocity of 5.0 m/s on a level frictionless track when

it collides with a stationary 6.50x10’ kg railway car. If the two cars lock together upon collision,
how fast are they moving after collision? ;e (
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3. A 925 kg car moving at a velocity of 18. 0 m/s flght collides with a stationary truck of unknown mass.
The two vehicles lock together as a result of the collision and move off at a velocity of 6.50 m/s.

What was the mass of the truck? C R a3Ssw
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4. A 50.0 g bullet strikes a 7.00 kg stationary wooden block. If the bullet becomes embedded in the
block, and the block with the embedded bullet moves forward at a velocity of 5.00 m/s, what was the

initial velocity of the bullet? ¢ F.05k
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with a velocity of 6.00 m/s left. If the two objects stick together upon collision, what is the velocity W P
of the combined masses after colhsmn"
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5. A 40.0 g object moving with a velocity of 9.00 m/s to the right collides with a 55.0 g object moving — 90,
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MOMENTUM—Practice Exercises

A 76 kg student, standing at rest on a frictionless horizontal surface, throws a 0.20 kg object
horizontally with a velocity of 22 m/s left. What was the initial velocity of the student upon release

of the object? A 0.2 b
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A 25 kg projectile is fired horizontally from a 1.1x 10°
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kg launcher. If the horizontal velocity of the
projectile is 325 m/s east, what is the recoil velocity of the launcher?
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A rail vehicle with a rocket engine is being tested on a smooth horizontal track. Starting from rest,
the engine is fired for a short period of time releasing 4.5x10* kg of gases. Itis estimated that the

average velocity of the gases is 1.4 x 10° m/s right, and that the maximum velocity of the vehicle is
45 m/s left. What is the mass of this vehicle?
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A 7.0 kg object at rest explodes into two parts. If part A has a mass of 2.0 kg and a velocity of
10.0 m/s right, what is the velocity of part B?
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. A 1.02x10* kg truck moving at a velocity of 15 m/s north collides head on With;l 1.02x10* kg car

moving at a velocity of 25 m/s south. If they stick together upon impact, what is the velocity of the
combined masses? \.O* X r \ 02 X0 4 ) X
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Lesson 2—Practice Exercises

11. A 225 g ball moves with a velocity of 30.0 cn/s to the right. This ball collides with a 125 g ball
moving in the same direction at a velocity of 10.0 cm/s. After the collision, the velocity of the 125 g
ball is 24.0 cm/s to the right.

) a) What is the Velomty of the 225 g ball after the colhslorﬁ . .
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b) Is this an elastlc or inelastic collision? Prov1de mathematical evidence for your answer.
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12. A 10.0 g object is moving with a ve1001ty 0f 20.0 cn/s to the right when it collides with a stationary ”
30.0 g object. After collision, the 10.0 g object is moving left at a velocity of 6.00 cm/s.
a) What is the velocity of the 30.0 g object after the collision? _
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b) Is this an elastlc or inelastic colhslonr> Prov1de mathematical evidentce for your answer.
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¢) What happened to the kinetic ener gy that was lost?
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