PHYSICS 171







      AQ 2009
          Homework #7


1. Giancoli Chapter 8, Problem 8
The force is found from the relations on page 189.
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2. Giancoli Chapter 8, Problem  10
Use Eq. 8-6 to find the potential energy function.
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3. Giancoli Chapter 8, Problem 16
(a)
Since there are no dissipative forces present, the mechanical energy of the person–trampoline–

Earth combination will be conserved.  We take the level of the unstretched trampoline as the zero level for both elastic and gravitational potential energy.  Call up the positive direction.  Subscript 1 represents the jumper at the start of the jump, and subscript 2 represents the jumper upon arriving at the trampoline.  There is no elastic potential energy involved in this part of the problem.  We have 
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  Solve for 
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 the speed upon arriving at the trampoline.
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The speed is the absolute value of 
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(b)
Now let subscript 3 represent the jumper at the maximum stretch of the trampoline, and x represent the amount of stretch of the trampoline.  We have 
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  There is no elastic energy at position 2, but there is elastic energy at position 3.  Also, the gravitational potential energy at position 3 is negative, and so 
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  A quadratic relationship results from the conservation of energy condition.
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The first term under the quadratic is about 500 times smaller than the second term, indicating that the problem could have been approximated by not even including gravitational potential energy for the final position.  If that approximation were made, the result would have been found by taking the negative result from the following solution.
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4. Giancoli Chapter 8, Problem 20

Since there are no dissipative forces present, the mechanical energy of the roller coaster will be conserved.  Subscript 1 represents the coaster at point 1, etc.  The height of point 2 is the zero location for gravitational potential energy.  We have 
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Point 2:  
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Point 3:  
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Point 4:  
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5. Giancoli Chapter 8, Problem 22
Draw a free-body diagram for each block.  Write 

Newton’s second law for each block.  Notice that the acceleration of block A in the yA is 0 zero.
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Since the blocks are connected by the cord, 
[image: image31.wmf]BA

.

yx

aaa

==

  Substitute the expression for the tension force from the last equation into the x direction equation for block 1, and solve for the acceleration.
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(b)
Find the final speed of 
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 (which is also the final speed of 
[image: image34.wmf]A

m

) using constant acceleration relationships.
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(c)
Since there are no dissipative forces in the problem, the mechanical energy of the system is   conserved.  Subscript 1 represents the blocks at the release point, and subscript 2 represents the blocks when 
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 reaches the floor.  The ground is the zero location for gravitational potential energy for 
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 is its zero location for gravitational potential energy.  Since 
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falls a distance h, 
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 moves a distance h along the plane, and so rises a distance 
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  The starting speed is 0.
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This is the same expression found in part (b), and so gives the same numeric result.

6. Giancoli Chapter 8, Problem 23

At the release point the mass has both kinetic energy and elastic potential energy. The total energy is 
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  If friction is to be ignored, then that total energy is constant.

(a)
The mass has its maximum speed at a displacement of 0, and so only has kinetic energy at that point.
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(b)
The mass has a speed of 0 at its maximum stretch from equilibrium, and so only has potential energy at that point.
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7. Giancoli Chapter 8, Problem 36
(a)
Use conservation of energy to equate the potential energy at the top of the circular track to the 

kinetic energy at the bottom of the circular track.  Take the bottom of the track to the be 0 level for gravitational potential energy.
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(b)
The thermal energy produced is the opposite of the work done by the friction force.  In this 

situation, the force of friction is the weight of the object times the coefficient of kinetic friction.
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(c)
The work done by friction is the change in kinetic energy of the block as it moves from point B to point C.
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(d)
Use conservation of energy to equate the kinetic energy when the block just contacts the spring with the potential energy when the spring is fully compressed and the block has no speed.  There is no friction on the block while compressing the spring.
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8. Giancoli Chapter 8, Problem 58
(a)
The work to put 
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 in place is 0, because it is still infinitely distant from the other two masses.  

The work to put 
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 in place is the potential energy of the 2-mass system, 
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 in place is the potential energy of the 
[image: image54.wmf]13

mm

-

 combination, 
[image: image55.wmf]13

13

,

Gmm

r

-

 and the potential energy of the 
[image: image56.wmf]23

mm

-

 combination, 
[image: image57.wmf]23

23

.

Gmm

r

-

  The total work is the sum of all of these potential energies, and so 
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  Notice that the work is negative, which is a result of the masses being gravitationally attracted towards each other.

(b)
This formula gives the potential energy of the entire system.  Potential energy does not “belong” to a single object, but rather to the entire system of objects that interact to give the potential energy.

(c)
Actually, 
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 is the binding energy of the system.  It would take that much work (a positive quantity) to separate the masses infinitely far from each other.

9. Giancoli Chapter 8, Problem 73

The net rate of work done is the power, which can be found by 
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(b)
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The average net power input is the work done divided by the elapsed time.  The work done is the change in kinetic energy.  Note 
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(c)
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(d)
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