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(b), (c)
The normal force and the weight are both at 90° to the displacement in any time interval. Both do 
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 work.
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Since 
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(b)
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Section 7.4
Work Done by a Varying Force

	P7.12
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(a)
See figure to the right
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FIG. P7.12
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P7.16
(a)
Spring constant is given by 
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(b)
Work 
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	*P7.21
Compare an initial picture of the rolling car with a final picture with both springs compressed 
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if

KWK

. Work by both springs changes the car’s kinetic energy
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FIG. P7.21
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(a)
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	P7.37
(a)
With our choice for the zero level for potential energy when the car is at point B, 
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When the car is at point A, the potential energy of the car-Earth system is given by 
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FIG. P7.37



where y is the vertical height above zero level. With 
[image: image32.wmf]135 ft41.1 m

=

, this height is found as:
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Thus,
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The change in potential energy as the car moves from A to B is
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(b)
With our choice of the zero level when the car is at point A, we have 
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. The potential energy when the car is at point B is given by 
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 where y is the vertical distance of point B below point A. In part (a), we found the magnitude of this distance to be 26.5 m. Because this distance is now below the zero reference level, it is a negative number. 


Thus,
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The change in potential energy when the car moves from A to B is
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	P7.38
(a)
We take the zero configuration of system potential energy with the child at the lowest point of the arc. When the string is held horizontal initially, the initial position is 2.00 m above the zero level. Thus,
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(b)
From the sketch, we see that at an angle of 30.0° the child is at a vertical height of 
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FIG. P7.38
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(c)
The zero level has been selected at the lowest point of the arc. Therefore, 
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 at this location.     

P7.41
(a)
The work done on the particle in its first section of motion is
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and since along this path, 
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In the next part of its path

[image: image48.wmf](

)

5.00 m5.00 m

22

00

ˆˆˆ

2

AC

Wdyyxxdy

=×+=

òò

jij



For 
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(b)
Following the same steps,
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since along this path, 
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since 
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Since 
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 along OC,
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(d)
F is nonconservative since the work done is path dependent.

P7.47
(a)
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 is zero at points A, C and E; 
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 is positive at point B and negative at point D.

(b)
A and E are unstable, and C is stable.
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FIG. P7.47
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