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1.   Correct Response:  E 
  
 Parallel axis theorem:  
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2.   Correct Response: B 
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 Divide the sheet up into four pieces, one in each quadrant.  The center of mass of each 

square is at the center of that square.  Thus, the locations of the centers of mass are at 

(0.6 m, 0.6 m), (0.6 m, 0.6 m), (0.6 m, 0.6 m), and (0.6 m, 0.6 m).  Each of these 
pieces is the same and has mass M/4.  It is only the latter three that are remaining piece of 
wood.   
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3.   Correct Response: C 
 
 Electrons and muons are two types of leptons. 
 
  
4.   Correct Response: D  
 
 Conservation of energy: 
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Constant acceleration implies the final velocity is twice the average velocity and the 
average velocity is total distance divided by the total time.   
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5.   Correct Response: A 
 

The work-energy theorem:     
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6.   Correct Response: B 
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7.   Correct Response: D 
 
 Use a coordinate system with the positive horizontal direction to the right and the positive 

vertical direction upward.  Newton’s Second Law for those directions: 
 

Horizontal:  0 NFpush  and Vertical: 0 mgNmgFfriction   
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8.   Correct Response: B  
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9.   Correct Response: E 
 
 The definition of a totally inelastic collision is that there is no bounce.   
  
10.   Correct Response: C 
 
 The flag points in the direction of the air flow relative to the car. 
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Using a coordinate system with the +x direction toward the east and +y direction toward 
the north, 
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The direction of this velocity is given by 
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11.   Correct Response: D 
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12.   Correct Response: D  
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13. Correct Response: A 
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14.   Correct Response: B 
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15.   Correct Response: C  
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16.   Correct Response: D 
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17.   Correct Response: A 
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18.   Correct Response: E 
 

  
 
 
 
19.   Correct Response: A 

 
  
 
20.   Correct Response: C 

 
 

  
 
 
21.   Correct Response: A 

 
 

  
 
 
22.   Correct Response: D 

 
 
 
  

 
23.   Correct Response: D 

 
 

  
 
 
 
 
 
24.   Correct Response: D 
 

 
 

  
 
 
 
 
25.   Correct Response: C 
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26.   Correct Response: C 
  
 
 
 
 
27.   Correct Response: D 

 
 

  
 
 
28. Correct Response: E 

 
 
 

  
 
 
 
29.   Correct Response: A 
 

                    Hooke’s Law: 
  
30.   Correct Response: E 
 

 
 

  
 
31.   Correct Response: B 

 
Recall that cyclotron period (and frequency) are a constant for a given particle and 
magnetic field strength independent of the radius of the trajectory. 

 
32.   Correct Response: B 
 

The 6.00  and the 12.00  resistors are in parallel.  The 
equivalent resistance is 
 
 
 
 
The equivalent circuit becomes: 
 

The 2.00  resistor and the 4.00  equivalent resistor are in 
series.  Their equivalent resistance is  
 
 
The equivalent circuit becomes: 
 
By Ohm’s Law, the current I is  
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This is the current through the 2.00  resistor.  Again by Ohm’s Law, 
 
 
 

  
33.   Correct Response: D 
 

 
  
 
 
34.    Correct Response: D 
 
 
 
 
35.   Correct Response: B 
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