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     Solutions Q1 

 
Chapter 1-6, Serway; ABSOLUTELY NO CHEATING! 
Please write the answers on the blank space or on the back of this paper to save 
resources. 
 
1. Convert meters in the speed to miles: 

21 mi
(38.0 m / s) 2.36 10 mi / s

1 609 m
    

   
Convert seconds to hours: 

2 60 s
(2.36 10 mi / s )

1 min


60 min 
 
 

85.0 mi / h
1 h

 
 

   
The driver is indeed exceeding the speed limit and should slow down.  

2.  

 
3.  
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4.  

 
5.  
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6.  

  

Figure 6.9 (Example 6.6) The forces 

acting on a sphere of mass m connected 

to a cord of length R and rotating in a 

vertical circle centered at O. Forces 

acting on the sphere are shown when 

the sphere is at the top and bottom of 

the circle and at an arbitrary location. 

 
 

 
From the force diagram in Figure 6.9, we see that the only forces acting on the 

sphere are the gravitational force g mF g
 

 exerted by the Earth and the force T


 

exerted by the cord. We resolve gF


 into a tangential component mg sin θ and a 

radial component mg cos θ. 
 
Apply Newton’s second law to the sphere in the tangential direction: 

sin

sin

t t

t

F mg ma

a g





  


 

Apply Newton’s second law to the forces acting on the sphere in the radial 

direction, noting that both T


 and ra


 are directed toward O: 
2

1

cos

cos

r

mv
F T mg

R

v
T mg

Rg





   

 
  

 

 

 
Let us evaluate this result at the top and bottom of the circular path (Fig. 6.9): 

2 2
top bot

top bot1 1
v v

T mg T mg
Rg Rg

   
          

 

 


