Homework #5

 Problems:   6, 12, 20, 22, 28, 30 in chapter 5         

6.
REASONING   The centripetal acceleration is given by Equation 5.2 as ac = v2/r.  The value of the radius r is given, so to determine ac we need information about the speed v.  But the speed is related to the period T by v = (2( r)/T, according to Equation 5.1.  We can substitute this expression for the speed into Equation 5.2 and see that
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SOLUTION   To use the expression obtained in the reasoning, we need a value for the period T. The period is the time for one revolution. Since the container is turning at 2.0 revolutions per second, the period is T = (1 s)/(2.0 revolutions) = 0.50 s. Thus, we find that the centripetal acceleration is
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12.  REASONING  The magnitude Fc of the centripetal force that acts on the skater is given by Equation 5.3 as [image: image3.wmf]2
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, where m and v are the mass and speed of the skater, and r is the distance of the skater from the pivot. Since all of these variables are known, we can find the magnitude of the centripetal force.

SOLUTION  The magnitude of the centripetal force is
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20.
REASONING AND SOLUTION    Assuming that there is no friction between the tires and the ice, Equation 5.4 applies.


tan  = v2/rg = (25 m/s)2/(150 m)(9.80 m/s2) = 0.43 


or
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22. 
REASONING   The angle 

 at which a friction-free curve is banked depends on the radius r of the curve and the speed v with which the curve is to be negotiated, according to Equation 5.4:  

.  For known values of 

 and r, the safe speed is 
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Before we can use this result, we must determine tan (  for the banking of the track.

	
SOLUTION   The drawing at the right shows a cross-section of the track.  From the drawing we have



[image: image7.wmf]tan

.

q

=

=

18 m

53 m

0

34


	[image: image8.wmf]q

165 m – 112 m = 53 m

18 m





a.   Therefore, the smallest speed at which cars can move on this track without relying on friction is 
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b.  Similarly, the largest speed is 
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_____________________________________________________________________________________________
28.
REASONING AND SOLUTION   The radius of a synchronous satellite is calculated in Example 11 as r = 4.23 ( 107 m. The speed is therefore,
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30. 
REASONING AND SOLUTION   The period of the moon's motion (approximately the length of a month) is given by
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