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  The acceleration is not constant, but increasing, so the angular velocity is larger than the  average angular velocity.      
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 EMBED Word.Document.8 \s [image: image33.emf]9.34:  The distances of the masses from the axis are 
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) ring r   disk, d (  

r d

   

I I I

   

2

r d

2 2

2

2

1 r r

2 1

2

1

2

2

3

r

2 2

d d d

2

d

3

d

m kg   52 . 8              

m kg   580 . 5 ) (

2

1

            

)   cm    70.0   cm,   50.0 (       kg   15.08 ) (     ) cm g   00 . 2 (    : ring

m kg   945 . 2

2

1

            

kg   56 . 23 ) cm g   00 . 3 (    : disk

   

   

    

  

 

I I I

r r m I

r r r r π m

r m I

πr m

     



 EMBED Word.Document.8 \s [image: image39.emf]9.40:   a) In the expression of Eq. (9.16), each term will have the mass multiplied by 
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 EMBED Word.Document.8 \s [image: image40.emf]9.41:   Each of the eight spokes may be treated as a slender rod about an axis through an  end, so the moment of inertia of the combination is  
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 EMBED Word.Document.8 \s [image: image41.emf]9.42:   a) From Eq. (9.17), with  I  from Table (9.2(a)),  
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 EMBED Word.Document.8 \s [image: image45.emf]9.46:   The work done on the cylinder is  PL , where  L  is the length of the rope. Combining  Equations (9.17), (9.13) and the expression for  I  from Table (9.2(g)),  
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       b) This expression is smaller than that for the solid cylinder; more of the cylinder’s  mass is concentrated at its edge, so for a given speed, the kinetic energy o f the cylinder is  larger. A larger fraction of the potential energy is converted to the kinetic energy of the  cylinder, and so less is available for the falling mass.    
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 EMBED Word.Document.8 \s [image: image49.emf]9.50:  The center of mass has fallen half of the length of the rope, so the change in  gravitational potential energy is  
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 EMBED Word.Document.8 \s [image: image53.emf]9.54:  Using the parallel - axis theorem to find the moment of inertia of a thin rod about an  axis through its end and perpendicular to the rod,  
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2

12

1

2

12

1

b)       Μb  Ι   Μa Ι

 

     



 EMBED Word.Document.8 \s [image: image56.emf]9.57:    

    so    2   19 9    Eq In

2

12

, h L  and d  L Ι ,  . .  

M

cm

  

 

, h Lh L Μ

h Lh L L Μ

h

L

L Μ Ιp













  













   





























  

2 2

2 2 2

2

2

3

1

4

1

12

1

2 12

1

  which is the same as found in Example 9.12.      



 EMBED Word.Document.8 \s [image: image57.emf]9.58:  The analysis is identical to that of Example 9.13, with the lower limit in the integral  being zero and the upper limit being  R , and the mass 
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       This is a third of the result of part (b), reflecting the fact that more of the mass is  concentrated at the right end.      



 EMBED Word.Document.8 \s [image: image60.emf]9.61:  a) For a clockwise rotation, 
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 EMBED Word.Document.8 \s [image: image66.emf]9.67:  a) The scale factor is 20.0, so the actual speed of the car would be 
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 EMBED Word.Document.8 \s [image: image67.emf]9.68:  a)
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 EMBED Word.Document.8 \s [image: image68.emf]9.69:   a) Expressing angular frequencies in units of revolutions per minute may be  accomodated by changing the units of the dynamic quantities; specifically,  
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 EMBED Word.Document.8 \s [image: image69.emf]9.70:   a) The angular acceleration will be zero when the speed is a maximum, which is at  the bottom of the circle. The speed, from energy considerations, is 
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 EMBED Word.Document.8 \s [image: image70.emf]9.71:   a) 
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 EMBED Word.Document.8 \s [image: image71.emf]9.72:   The second pulley, with half the diameter of the first, must have twice the angular  velocity, and this is the angular velocity of the saw blade.          a)  
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  so the force holding sawdust on the b lade would have to be about 5500 times as strong as  gravity.        
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 EMBED Word.Document.8 \s [image: image73.emf]9.74:   
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 EMBED Word.Document.8 \s [image: image74.emf]9.75:   I approximate my body as a vertical cylinder with mass 80 kg, length 1.7 m, and  diameter 0.30 m (radius 0.15 m)    
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 EMBED Word.Document.8 \s [image: image75.emf]9.76:   Treat the V like two thin 0.160  kg bars, each 25 cm long.    
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 EMBED Word.Document.8 \s [image: image76.emf]9.77:   a)   
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 EMBED Word.Document.8 \s [image: image77.emf]9.78:  Quantitatively, from Table (9.2), 
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 EMBED Word.Document.8 \s [image: image78.emf]9.79:   a) See Exercise 9.50.    
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        c)  Since the Earth’s moment on inertia is less than that of a uniform sphere, more of  the Earth’s mass must be concentrated near its center.      



 EMBED Word.Document.8 \s [image: image79.emf]9.80:   Using energy considerations, the system gains as kinetic energy the lost potential  energy,  mgR . The kinetic energy is  

) (

2

1

) (

2

1

2

1

2

1

2

1

2 2 2 2 2

mR Ι ωR m Ιω mv Ιω K

      

2



 

, for    solving   and     Using

2

2

1

ω mR Ι



 

.

3

4

       and      ,

3

4

2

R

g

R

g

ω

  

   



 EMBED Word.Document.8 \s [image: image80.emf]9.81:  a)       Consider a small strip of width  dy  and a distance 
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 EMBED Word.Document.8 \s [image: image81.emf]9.82:  (a) The kinetic energy of the falling mass after 2.00 m is 
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  The boss’s wheel is physically impossible.            
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 EMBED Word.Document.8 \s [image: image83.emf]9.84:   Taking the zero of gravitational potential energy to be at the axle, the initial  potential energy is zero   (the rope is wrapped in a circle with center on the axle).When  the rope has unwound, its center of mass is a distance 
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 EMBED Word.Document.8 \s [image: image84.emf]9.85:   In descending a distance  d,  gravity has done work 
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 EMBED Word.Document.8 \s [image: image85.emf]9.86:   The gravitational potential energy which has become kinetic energy is   
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 EMBED Word.Document.8 \s [image: image86.emf]9.87:   The moment of inertia of the hoop about the nail is 2 MR
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 This does make  sense, because for a given total energy, the disk combination will have a larger fraction of  the kinetic energy with the string of the larger radius, and with  this larger fraction, the  disk combination must be moving faster.      



 EMBED Word.Document.8 \s [image: image89.emf]9.90:    a) In the case that no energy is lost, the rebound height 
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  b) Considering  the sys tem as a whole, some of the initial potential energy of the mass went into the  kinetic energy of the cylinder. Considering the mass alone, the tension in the string did  work on the mass, so its total energy is not conserved.      
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 EMBED Word.Document.8 \s [image: image91.emf]9.92:    Energy conservation: Loss of PE of box equals gain in KE of system.  
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    which is much higher than the density of ordinary rock by 14 orders of magnitude, and is  comparable to nuclear mass densities.      
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