Physics 2 - Classical Mechanics
Practice questions

INSTRUCTIONS: Answer the problems in your notebook and submit a photocopy of your solutions,
diagrams and answers during class (I will check that the photocopy is indeed from your notebook.)
Show all your solutions and box your answers.

Impulse and Momentum

1.:A 2 kg object is moving to the right with a speed of 1 m/s when it experiences an impulse due to the
force shown in the graph. What is the object’s speed and direction after the impulse?
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2. A2 kg bbject is moving to the left with a speed of 1 m/s when it experiences an impulse due to the
force shown in the graph. What is the object’s speed and direction after the impulse?
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3. A falling rubber ball bounces on the floor.
a. Use the language of force, acceleration, and action/reaction to describe what happens.
b. Use the language of impulse and momentum to describe what happens.

4. A small, light ball S and a large, heavy ball L move toward each other, collide, and bounce apart.
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a. Compare the force that S exerts on L to the force that L exerts on S. That is, is Fson larger,
smaller, or equal to FLons? Explain.

b. Compare the time interval during which S experiences a force to the time during which L experi-
ences a force. Are they equal, or is one larger than the other?

c. Sketch the graph showing a plausible Fson L as a function of time. Be sure to think about the sign
of each force.

FsonL FLons

l t
d. Compare the impulse delivered to S to the impulse delivered to L. Explain.
e. Compare the momentum change of S to the momentum change of L.

f. Compare the velocity change of S to the velocity change of L.
g. What is the change in the sum of the momentum of the two balls? Is it positive, negative, or zero?




Exercises 5 — 7: Draw a momentum bar chart to show the momenta and impulse (J) for the situation
described.

5. A compressed spring shoots a ball to the right. The ball was initially at rest.

6. A rubber ball is tossed straight up and bounces off the ceiling. Consider only the collision with the
ceiling.

7. A clay ball is tossed straight up and sticks to the ceiling. Consider only the collision with the ceiling.
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Conservation of Momentum

8. As you release a ball, it falls—gaining speed and momentum. Is momentum conserved?
a. Answer this question from the perspective of choosing the ball alone as a system.
b. Answer this question from the perspective of choosing ball + earth as the system.

9. Two particles collide, one of which was initially moving and the other initially at rest.
a. Is it possible for both particles to be at rest after the collision? Give an example in which this hap-
pens, or explain why it can’t happen.
b. Is it possible for one particle to be at rest after the collision? Give an example in which this hap-
pens, or explain why it can’t happen.

Explosions

Exercises 10 - 12:
e draw pictures of “before” and “after”
* define symbols relevant to the problem
¢ |ist known information, and identify the desired unknown

10. A 50 kg archer, standing on frictionless ice, shoots a 100 g arrow at a speed of 100 m/s. what is the
recoil speed of the archer?

11. The parking brake on a 2000 kg Honda has failed, and it is rolling slowly, at 1 km/h, toward a group
of small innocent children. As you see the situation, you realize there is just time for you to drive your
1000.kg Volkswagen head-on to the Honda and thus save the children. With what speed should you
impact the Honda to bring it to a holt?

12. Ben is gliding on his skateboard at 4 m/s. He suddenly jumps backward off the skateboard, kicking
the skateboard forward at 8 m/s. How fast is Ben going as his feet his the ground? Ben’s mass is 50
kg and the skateboard’s mass is 5 kg.



Momentum in Two Dimensions

13. An object initially at rest explodes into three fragments. The momentum
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vectors of the two fragments are shown. Draw the momentum vector ps
of the third fragment.
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14. An object initially at rest explodes into three fragments. The momentum Bl
vectors of the two fragments are shown. Draw the momentum vector pa
of the third fragment. EED //!L_
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15. A 500 g ball traveling to the right at 8.0 m/s collides with and bounces o
off another ball. The figure shows the momentum vector p1 of the first ball
after the collision. Draw the momentum vector p2 of the second ball. e
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16. A 500 g ball traveling to the right at 8.0 m/s collides with and-bounces o (kg V)
off another ball. The figure shows the momentum vector p+ of the first ball
after the collision. Draw the momentum vector p2 of the second ball.
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