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1.  Correct response: C 
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2.  Correct response: B  
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3.  Correct response: D  
 
 Using a coordinate system with positive x direction toward the east and positive y direction toward 

the north, 
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4.  Correct response: A  
 
 Using a coordinate system with positive x direction toward the east and positive y direction toward 

the north, 
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 Finding the x component of the final velocity: 
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 Finding the y component of the final velocity: 
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5.  Correct response: B  
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6.  Correct response: E  
 
 Newton’s 2nd Law for 4.00 kg mass in the horizontal direction: 
  
 ( )( ) N0.12m/s00.3kg00.4 2

kg00.4kg00.4 === amFtension  
  
 Newton’s 2nd Law for mass m in the vertical direction: 
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7.  Correct response: D  
 

As the surfaces of the V are frictionless, the forces of those surfaces are in a 
direction normal to the surface.  Using toward the right as the positive x 
direction and upward as the positive y-direction, 
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8.  Correct response: D  
 

( )( ) s.157
rad/s00.2

rad/rev2rev/s0.500
2

0
0 =

−
−

=
−

=⇒+=
π

α
ωω

αωω tt  

 
9.  Correct response: A  
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10.  Correct response: D  
 

This is a statement of the parallel axis theorem. 
 
11.  Correct response: E  

 
Using upward as the positive y-direction, 

 

( )( ) ( )( ) N826sm809kg070sm002kg070 22 ./../.. =+=

+=−=⇒=+⇒=∑ mgmaFmaFmaFFmaF ygravityylinesshroudygravityylinesshroud



 

 

70° 20° 



2013 Academic Challenge 
Sectional Physics Exam Solutions 

 
12.  Correct response: A 
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13.  Correct response: E  
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14.  Correct response: A  
 

This is a statement of the law of conservation of linear momentum. 
 
15.  Correct response: C  
 
 The heat required, Q, is the heat to raise the temperature to the melting temperature, Q1, plus the 

heat to change the solid to a liquid, Q2: 
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16.  Correct response: E  
 

The electric field magnitude E at a distance d from a point charge q is 

2d
kqE = . 

 
17.  Correct response: B  
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18.  Correct response: D 
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19.  Correct response: B 
 

 
 
 
20.  Correct response: C 
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21.  Correct response: B 
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22.  Correct response: E 
 
 

 ( )( ) ( ) ( ) ( )

m/s 8.85
2
1m 1.50m/s 7.00

2
10 22

=

+−=+

+=+

f

f

ffii

v

vmgmm

KEGPEKEGPE

 

 
23.  Correct response: E 
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24.  Correct response: A 
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25.  Correct response: A 
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26.  Correct response: E 
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27.  Correct response: D 
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28.  Correct response: C 
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29.  Correct response: C 
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30.  Correct response: D 
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31.  Correct response: B 
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32.  Correct response: A 
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33.  Correct response: A 
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34.  Correct response: D 
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35.  Correct response: E 
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