Homework:  Chapter 10
Conceptual Questions (12, 16, 17, 21)

Multiple Choice Questions (23 – 28)

Problems
Conceptual Questions

Q10.12. Reason: The tension force is perpendicular to the direction of motion of the mass. The work done by tension is 
W Td cos⊝ Td cos900.  No work is done by tension.

Assess: The work done by a force depends not only on the force and the displacement, but on the angle between them. When the force is perpendicular to the displacement, the force does no work at all.

Q10.16. Reason: The ball of mass m has an initial potential energy of mgh and the ball of mass 2m has an initial

potential energy if 2mgh. The ball of mass 2m has twice the initial potential energy of the ball of mass m. There is no

initial kinetic energy. Since energy is conserved, as the balls hit the floor the ball of mass 2m still has twice as much

energy as the ball of mass m. As the balls hit the floor the energy is totally kinetic. So the ball of mass 2m hits the

floor with twice the kinetic energy of the ball of mass m.

Assess: No energy was lost, rather it was changed from potential to kinetic energy.

Q10.17. Reason: (a) If the car is to go twice as fast at the bottom, its kinetic energy, proportional to v2 , will be

four times as great. You thus need to give it four times as much gravitational potential energy at the top. Since

gravitational potential energy is linearly proportional to the height h, you’ll need to increase the height of the track by

a factor of four. (b) Using considerations of conservation of energy, as in part (a), we see that the speed of the car at

the bottom depends only on the height of the track, not its shape.

Assess: Kinetic energy is proportional to the square of the velocity.

Q10.21. Reason: As you land, the force of the ground or pad does negative work on your body, transferring out

the kinetic energy you have just before impact. This work is −Fd, where d is the distance over which your body

stops. With the short stopping distance involved upon hitting the ground, the force F will be much greater than it is

with the long stopping distance upon hitting the pad.

Assess: For a given amount of work, the force is large when the displacement is small.

Multiple Choice
Q10.23. Reason: When the coaster is at the top U mgy relative to the ground. That amount of energy equals the kinetic energy at the bottom. Halfway down (or up) the potential energy is half of what it was at the top, so the kinetic energy must also be half of what it is at the bottom. If v′ is the speed at the halfway height, then
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So the correct choice is C.

Assess: Even though the height is half the total, the speed is not half of 30 m/s.

Q10.24. Reason: Work is defined by W Fd when the force is parallel to the displacement, as it is in this case. Since you and your friend each carry suitcases of the same mass up the same flights of stairs, you both exert the same force on the suitcases over the same vertical distance and therefore do the same amount of work. Your friend takes longer than you to get up the flight of stairs, so you expend a greater amount of power since 
P W/∆t. 
The correct choice is C.

Assess: For a given amount of work, differing amounts of power are expended depending on how quickly the work is done.

Q10.25. Reason: Assuming the woman raises the weight at constant velocity, the force she exerts must equal the weight of the object. Since the mass of the object is 20 kg, its weight is about w mg (20 kg)(9.80 m/s2 ) 200 N. Since she lifts it
2 m, the work done is W Fd (200 N)(2 m) 400 J. She does this work in 4 s, so the power she exerts is 
P W/∆t (400 J)/(4 s) 100 W. 
The correct choice is A.
Assess: Power is defined as the rate of doing work. This seems like a reasonable amount of power for the woman to expend.

Q10.26. Reason: Since kinetic energy is proportional to the square of the velocity of an object, an object with twice the velocity will have four times the amount of kinetic energy. In this question, all the kinetic energy is converted to elastic potential energy in the spring. The potential energy stored in a spring is proportional to the square of the compression from its equilibrium position. Since we start with four times the kinetic energy, four times as much energy is stored in the spring. But since the energy stored in the spring is proportional to the square of the compression, the compression is only twice the compression previously, or 2(2.0 cm) 4.0 cm. 
The correct choice is C.

Assess: Kinetic energy is proportional to the square of the velocity of an object and the potential energy of a spring

is proportional to the square of the displacement from the equilibrium position.

Q10.27 Reason: The potential energy at the top of the first ramp is equal to the kinetic energy at the bottom, so that 
mgh (1/2)mv02 . By conservation of energy, the energy when the block is moving up the second ramp at speed v0/2 is equal to the initial energy mgh, so we have mgh’12 m (v0/2)2mgh, which we can rewrite asmgh’1/4)(1/2)mv02 mgh. From the conservation of energy applied to the first ramp, we can rewrite this asmgh’ + (1/4) mgh mgh, 
                          or                            h′3h/4. 
The correct choice is C.
Assess: Because the block had energy mgh at the top of the ramp, it has energy mgh at all points along both ramps. Similarly, its energy is (1/2)mv0 at all points along both ramps.
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