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Solutions
(3 points/question)

1.  If you drop a ball onto a flat surface and it does not bounce at all once it hits, what is the coefficient of restitution?

COR = 0
2.  If you drop a ball onto a flat surface and it bounces back up to its original height, what is the coefficient of restitution?

COR = 1
3.  Based on what we have studied in Chap. 8, explain (briefly) the physics behind the function of a catcher's mitt in baseball.

The padding in the mitt increases the time of the collision, thus reducing the average force.
4. 
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5.  A car crashes into a barrier and stops. Is momentum conserved in the process? What kind of collision is this?

No (speed changes so momentum is not conserved); inelastic collision.

6.  A ball is thrown straight up from ground level (take y as the vertical axis, "up" is positive, and y=0 at ground level). Sketch the total energy of the ball as a function of time until it hits the ground again?

[image: image2.emf]
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7.  A ball is thrown straight up from ground level (take y as the vertical axis, "up" is positive, and y=0 at ground level). Sketch the gravitational potential energy of the ball as a function of time until it hits the ground again?

[image: image3.emf]
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8.  A ball is thrown straight up from ground level (take y as the vertical axis, "up" is positive, and y=0 at ground level). Sketch the kinetic energy of the ball as a function of time until it hits the ground again?

[image: image4.emf]
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9.  A block is traveling at constant speed on a frictionless table in a straight line. Is momentum conserved while the block is traveling? Explain (briefly).

The velocity is constant (as well as the mass) so momentum is constant/conserved.
10.  A block is traveling at constant speed on a frictionless table. Suddenly it encounters a rough patch of table. (Briefly) describe the momentum of the ball throughout its trajectory on the rough patch until it stops moving.

The velocity decreases to 0 so the momentum decreases to 0.

[image: image5.emf]








11.  A block of mass 3.50 kg is sliding along a frictionless, flat surface at a constant speed of 8.50 m/s. It travels up and down a frictionless hemispherical mound which has a radius of 2.50 m. On the other side of the mound it slides onto a rough patch. The blocks slides 6.00 m on the rough patch before coming to a stop.

a.  Use Conservation of Energy to find the speed of the block at the top of the hill.


[image: image6.emf]
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b.  Sketch a free body diagram of the block on top of the mound and find the magnitude of the normal force on the block at the top of the mound.
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c.  Use Conservation of Energy to find the coefficient of kinetic friction of the rough patch. 


[image: image9.emf]
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12.  A block of mass 2.50 kg at rest is given an impulse force of 1.50x103 N for 

7.50x10-3 s. It then slides on a frictionless surface, colliding with a block of mass 0.750 kg that had been at rest. The blocks stick together and continue to slide together.

a.  Find the speed of the 2.50 kg block after the impulse (before the collision).
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10
b.  Find the speed of the 2-block combination just after the collision.


[image: image11.emf]
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c.  The 2-block combination slides onto a frictionless ramp which makes an angle of 40o with respect to the horizontal. Use Conservation of Energy to find the distance on the ramp the 2-block combination slides before coming to rest.
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Alternate Version

(3 points/question)

1.  A block is traveling at constant speed on a frictionless table in a straight line. Is momentum conserved while the block is traveling? Explain (briefly).

The velocity is constant (as well as the mass) so momentum is constant/conserved.
10.  A block is traveling at constant speed on a frictionless table. Suddenly it encounters a rough patch of table. (Briefly) describe the momentum of the ball throughout its trajectory on the rough patch until it stops moving.

The velocity decreases to 0 so the momentum decreases to 0.
3.  A ball is thrown straight up from ground level (take y as the vertical axis, "up" is positive, and y=0 at ground level). Sketch the total energy of the ball as a function of time until it hits the ground again?

[image: image13.emf]


t



E











4.  A ball is thrown straight up from ground level (take y as the vertical axis, "up" is positive, and y=0 at ground level). Sketch the gravitational potential energy of the ball as a function of time until it hits the ground again?

[image: image14.emf]
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5.  A ball is thrown straight up from ground level (take y as the vertical axis, "up" is positive, and y=0 at ground level). Sketch the kinetic energy of the ball as a function of time until it hits the ground again?

[image: image15.emf]
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6.  If you drop a ball onto a flat surface and it does not bounce at all once it hits, what is the coefficient of restitution?

COR = 0

7.  If you drop a ball onto a flat surface and it bounces back up to its original height, what is the coefficient of restitution?

COR = 1

8.  Based on what we have studied in Chap. 8, explain (briefly) the physics behind the function of a catcher's mitt in baseball.

The padding in the mitt increases the time of the collision, thus reducing the average force.

9. 
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10.  A car crashes into a barrier and stops. Is momentum conserved in the process? What kind of collision is this?

No (speed changes so momentum is not conserved); inelastic collision.
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11.  A block of mass 3.50 kg is sliding along a frictionless, flat surface at a constant speed of 9.00 m/s. It travels up and down a frictionless hemispherical mound which has a radius of 3.00 m. On the other side of the mound it slides onto a rough patch. The blocks slides 7.50 m on the rough patch before coming to a stop.

a.  Use Conservation of Energy to find the speed of the block at the top of the hill.
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b.  Sketch a free body diagram of the block on top of the mound and find the magnitude of the normal force on the block at the top of the mound.
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c.  Use Conservation of Energy to find the coefficient of kinetic friction of the rough patch. 


[image: image21.emf]
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12.  A block of mass 2.00 kg at rest is given an impulse force of 1.50x103 N for 

7.50x10-3 s. It then slides on a frictionless surface, colliding with a block of mass 1.75 kg that had been at rest. The blocks stick together and continue to slide together.

a.  Find the speed of the 2.00 kg block after the impulse (before the collision).


[image: image22.emf]
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b.  Find the speed of the 2-block combination just after the collision.
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c.  The 2-block combination slides onto a frictionless ramp which makes an angle of 40o with respect to the horizontal. Use Conservation of Energy to find the distance on the ramp the 2-block combination slides before coming to rest.
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