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1. Correct answer:  B  

 
For a particle, the time rate of change of its linear momentum is equal to the net force acting on the 
particle.  This is a statement of Newton’s 2nd Law. 
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And if mass is constant,  
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2. Correct answer:  B  
 

The sum of the gravitational torques about the center of mass of this small object will be zero. 
In the following diagram, L1 and L2 are the distances from the center of mass of the whole object to 
the center of mass of the left and right pieces, respectively.  The torque equation becomes:  
  

0clockwise)( clockwise) counter( 21 =+ gLmgLm RL  
Thus, 21 LmLm RL = , and LR mmLL // 21 = . 
Since . then,21 LR mmLL >>  
The right piece, R, has greater mass. 
  

3. Correct answer:  C   
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So the distance fallen between 2.00 s and 3.00 s is 44.1 m – 19.6 m = 24.5 m. 
 
4.   Correct answer:  E  
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5.     Correct answer:  A 
 

Since momentum of the two mass system is conserved: 
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6.     Correct answer:  D   
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7. Correct answer:  C 
 
 Response C is a statement of Newton’s First Law:   
 

If 0=∑
i

iF , then the velocity of the object must be constant. 

While response D is true: 

  The acceleration of an object is given by m
i

i /







∑F ; 

  it is a statement of Newton’s Second Law, not his first. 
 
8. Correct answer:  B 
  
 At the top point of its path, the ball has only a horizontal (or x) component of velocity. 
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9. Correct answer:  D  
 

   The first bounce after t = 0, occurs when y is again 0.119 m. 
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10. Correct answer:  B    
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11. Correct answer:  E 
 
 Which scientist first devised and did experiments involving an apparatus which used charged oil 

droplets to determine the elementary charge of an electron? – Robert Millikan – The experiment is 
known as “the Millikan oil drop experiment”. 

 
12.  Correct answer:  A  
 
 ( ) ( )( ) J9.10)11.243.3cos(m85.1N47.8cos oo =+== θFdW  
 
13. Correct answer:  D 
  
 ( )( )( ) ( ) J 6.3443.3sinm 1.85m/s 9.80kg 0.510 o2 ==∆=∆ hmgGPE  
 
14. Correct answer:  A   
 

Since the object accelerates along the plane, the net force 
must be along the plane, so find the components of the applied 
force and the gravitational force parallel to the plane.  (Note:  
The normal force from the plane is canceled by the normal 
components of gravity and the 8.47 N force, since the object 
does not accelerate perpendicular to the plane’s surface.) 
 
 

( ) ( ) ( )( ) ( ) N 1.4943.3sinm/s 9.80kg 0.5102.1143.3cosN 8.47 o2oo
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15. Correct answer:  E 
 
 Assuming that a basketball is in free flight, when it is at the top of its parabolic trajectory, the 

basketball has a downward acceleration and a horizontal velocity.  Since the force due to gravity is 
always downward, the acceleration of the basketball is 9.80 m/s2 downward at all points along the 
trajectory.  Since, ignoring friction, there is no force in the horizontal direction, the velocity in the 
horizontal direction is constant and equal to the horizontal component of velocity the ball had just 
after it was released. 

   
16. Correct answer:  A 
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17. Correct answer:  C    
 
 Using Newton’s 2nd Law, the acceleration of the system is

  .
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Applying Newton’s 2nd Law to the right half of rope:   
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18. Correct answer:  C  
 

Using the work-energy theorem: 
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19. Correct answer:  B 
 
 Using the definition of work, )cos( dandFbetweenFbydone θFdW =  
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Note that the work done on the block by the spring equals the negative of the change in energy 
stored in the spring.  The negative comes about because the spring force on the block is in the 
opposite direction of the motion of the block.  Also note that the work done by gravity equals the 
negative of the change in gravitational potential energy of the block. 
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20. Correct answer:  B    
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21. Correct answer:  E 
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22. Correct answer:  D 
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23. Correct answer:  D   
 
 The green arrows represent the forces acting on the left cylinder, while the red arrows represent the 

forces acting on the right cylinder. 
 

The sum of forces acting on the right cylinder must equal zero. 
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The sum of forces acting on the left cylinder must equal zero. 
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The sum of forces acting on the two cylinder combination must be zero: 
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We want the force of the left wall (LW) on the left cylinder, so solving for N in equation 2) and 
substituting into 3), one finds: 
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24. Correct answer:  E 
  

The red arrows show the forces acting on the plank.  Since the 
plank is in static equilibrium, the sum of torques about point A 
must be zero.  Since the pin at A is frictionless, the only forces 
causing a torque with respect to A are the weight of the plank  
and the tension in the cord. 
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25. Correct answer:  A 
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 26. Correct answer:  C 
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27. Correct answer:  A 
  
  Using Newton’s 2nd Law in the horizontal direction: 
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28. Correct answer:  A 
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29. Correct answer:  D 
 
 
 The sum of inward currents = 0. 
 

 (Let in = positive, out = negative.) 
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30. Correct answer:  E 
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31. Correct answer:  E 
 
 Using Archimedes principle, the bouyant force acting on a submerged object equals the weight of 

the displaced fluid. 
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This weight of displaced fluid can support the same in load weight. 
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32. Correct answer:  B 
 
 Using Snell’s Law and geometry: 
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33. Correct answer:  D 
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34. Correct answer:  D 
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 35. Correct answer:  B 
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