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1.  Correct Response:  E 
 

Young’s Modulus has dimensions of force per area, which has SI units N/m2: 
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2.  Correct Response:  B 

 
 

         
 

3.  Correct Response:  B 
 

Using a coordinate system with the +x-direction toward the east and the +y direction 
toward the north, the total of the first two displacements is 
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The average speed is the total path length divided by the total duration, 
 

mi/hr51.3
hr667.1hr750.0hr00.1

mi00.5mi00.3mi00.4

321

321












ttt

ddd
v  

 
4.  Correct Response:  C 
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5.  Correct Response:  E 
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In this case,  
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6.  Correct Response:  D 
 

Using a coordinate system with the +x axis to the East and the +y axis to the North, 
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7.  Correct Response:  E 
 

Using a coordinate system with horizontal as the x direction and vertical upward as the y 
direction, 
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8.  Correct Response:  D 
 

Using the same coordinate system as in the previous situation, 
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9.  Correct Response:  A 
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10.  Correct Response:  B 
 

The only horizontal component of the force on the 6.00 kg 
block is the 30.0 N tension force.  The horizontal 
acceleration of the 6.00 kg block is 
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 The block of mass m has the same magnitude acceleration, but in the downward direction.  

The total vertical force on that block is the upward tension force and the downward 
gravitational force.  By Newton’s 2nd Law, 
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11.  Correct Response:  A 
 

Using a coordinate system with the +x-axis downhill parallel to the incline, 
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12.  Correct Response:  C 
 

025sin25sin0  xappliedxx mamgFFmaF  

 
But from problem 11, 
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13.  Correct Response:  B  
 

There are no external forces acting on the system, so the center of mass moves with 
constant velocity.  From the initial conditions, the center of mass velocity is 
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14.  Correct Response:  A 

 
In a perfectly elastic collision, the total kinetic energy is conserved. 
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15.  Correct Response:  C 
 

The metric prefix pico is equivalent to 1012. 
 

 
16.  Correct Response:  B 
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17.  Correct Response:  B 
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18.  Correct Response:  E 
 

The entire original piece can be considered two masses, the mass m1 that ends up with 
the hole in it and the mass m2 circular piece that is moved. 
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19.  Correct Response:  D 
 

Assuming a Cartesian coordinate system with positive x horizontally to the right and 

positive y vertically downward.  On the 45.0 line, the x coordinate is equal to the y 
coordinate. 
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20.  Correct Response:  C 
 

Calculate the moment of inertia of a solid circular plate of the same density and subtract 
the moment of inertia of four circles that are cut from the plate.   
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The mass of a solid circular plate of the same density and radius R as the object shown is  
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21.  Correct Response:  B 
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22.  Correct Response:  C  
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23.  Correct Response:  E 
 

Work done by a gas is the area below the PV curve.  That area can be partitioned into two 
trapezoids, one with a base from 1.0 m3 to 2.0 m3 and the second with a base from 2.0 m3 
to 5.0 m3 
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24.  Correct Response:  C 
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25.  Correct Response:  B 
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26.  Correct Response:  D 
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27.  Correct Response:  B 
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28.  Correct Response:  A 
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Therefore, the image from the first lens is at x = 60.0 cm + 50.91 cm = 110.91 cm. 
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The source is 66.27 cm from the lens located at 10.0 cm, so the x position of the source is 
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29.  Correct Response:  C 
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30.  Correct Response:  B 
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31.  Correct Response:  E  
 

By definition of change in entropy, 
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32.  Correct Response:  A  
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33.  Correct Response:  E  
 

  

eV17.5
101.602

eV1
J1029.8

J1029.8
m10600

1

m10400

1
m/s1000.3sJ1063.6

11

19-

19

19

99

834

2121

21














































J
E

hc
hchc

EEE


 

 
34.  Correct Response:  B  
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35.  Correct Response:  C 

 
The neutron is a subatomic particle with a half-life 611 s. 


