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Student: ___________________________________________________________________________

Name: _________________________________                                                                    ID Code A
 
 Student Id Number: ______________________
 
 Section Number: ________________________
 
 TA Name: ______________________________
 
 Fill in your name, student ID # (not your social security #), and section # (under ABC of special codes) on the Scantron sheet. Be sure to fill in the letter for the ID code on the upper right of this page for the first question. This determines which version of the test you took, and it is very important to get this correct. Make sure your exam has questions 2-21 and 6 total pages.
1.  Please be very careful answering the first question.
 ENTER THE ID CODE FOUND ABOVE IN THE UPPER RIGHT CORNER  
A.  ID CODE A 
B.  ID CODE B 
C.  ID CODE C 
 

2.  A 20 N horizontal force is applied to a 4.0 kg box. The box moves a horizontal distance of 3.0 meters. The work done by the 20 N force is:  
A.  60 J. 
B.  80 J. 
C.  10 J. 
D.  92 J. 
E.  65 J. 
 

3. A 30.00 kg box slides up a 12.00 meters long incline at an angle of 30.00 degrees above the horizontal. The change in gravitational potential energy is: 
A. 2110 J.
B. 1467 J.
C. 1080 J.
D. 1764 J.
E. 760.0 J.
 

4. A horizontal force is applied to a 4.0 kg box. The box starts from rest moves a horizontal distance of 8.0 meters and obtains a velocity of 6.0 m/s. The system is frictionless. The horizontal force is: 
A. 3.0 N.
B. 5.0 N.
C. 7.0 N.
D. 9.0 N.
E. 11 N.
 

5. A spring with a spring constant of 8.0 N/m is initially compressed to 5.0 cm. The work done as it is compressed another 15 cm, to a total compression of 20 cm is: 
A. 0.85 J.
B. 0.54 J.
C. 0.25 J.
D. 0.15 J.
E. 0.09 J.
 

6. A student lifts a weight of 10.0 N a distance of 0.5 meters. If this exercise is repeated 50 times in 100 seconds, then the power of this exercise is: 
A. 2.5 Watts.
B. 3.1 Watts.
C. 3.6 Watts.
D. 4.0 Watts.
E. 4.8 Watts.
 

7.  If the momentum of a ball is doubled, then the kinetic energy is:  
A.  0.5 times larger. 
B.  2 times larger. 
C.  3 times larger. 
D.  4 times larger. 
E.  5 times larger. 
 

8.  A 4.0 kg ball is traveling at 5.0 m/s and strikes a wall. The ball bounces off the wall with a velocity of 4.0 m/s. The change in momentum of the ball is:  
A.  8.0 kg(m/s. 
B.  13 kg(m/s. 
C.  26 kg(m/s. 
D.  30 kg(m/s. 
E.  36 kg(m/s. 
 

9.  An astronaut in a space suit is motionless in outer space. The propulsion unit strapped to her back ejects some gas with a velocity of 50 m/s. The astronaut recoils with a velocity of 1.0 m/s. If the mass of the astronaut and space suit after the gas is ejected is 120 kg, the mass of the gas ejected is:  
A.  1.0 kg. 
B.  1.9 kg. 
C.  2.4 kg. 
D.  3.00 kg. 
E.  3.6 kg. 
 

10.  A rocket with a mass of 750 grams(the mass of the rocket remains constant) is launched straight up. It achieves a velocity of 25.00 m/s in 2.00 seconds. The average net force on the rocket is:  
A.  16.7 N. 
B.  24.5 N. 
C.  33.1 N. 
D.  41.7 N. 
E.  9.37 N. 
 

11. A 4.00 kg object is moving at 5.00 m/s NORTH. It strikes a 6.00 kg object that is moving WEST at 2.00 m/s. The objects have a completely inelastic (stick together) collision. The kinetic energy lost in the collision is: 
A. 34.8 J.
B. 28.7 J.
C. 20.4 J.
D. 18.7 J.
E. 14.9 J.
 

12.  A CD(compact disk) has a diameter of 12.0 cm. If the CD is rotating at a constant angular velocity of 20.0 radians per second, then the frequency of the rotational motion is:  
A.  2.14 Hz. 
B.  3.18 Hz. 
C.  3.83 Hz. 
D.  4.50 Hz. 
E.  4.89 Hz. 
 

13. A 4.00 kg mass is moving in a circular path of radius 2.50 m with a constant angular velocity of 5.00 rad/s. The centripetal force on the mass is: 
A. 250 N.
B. 185 N.
C. 153 N.
D. 107 N.
E. 94.0 N.
 

14.  A car is traveling on a banked curved icy road. The road is banked at an angle of 12.0 degrees and has a radius of curvature of 500 m. The velocity of the car necessary to travel on the icy road without sliding is:  
A.  32.3 m/s. 
B.  40.5 m/s. 
C.  42.8 m/s. 
D.  49.5 m/s. 
E.  50.2 m/s. 
 

15.  When a girl swings in a tire swing the tangential acceleration in the rope is the greatest:  
A.  at the highest point of the motion. 
B.  at the lowest point of the motion. 
C.  at a point neither highest nor lowest. 
D.  it is constant. 
E.  The answer cannot be determined from the information given. 
 

16.  A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.00 rad/s2 acquires an angular velocity of 5.00 rad/s. The CD continues rotating at 5.00 rad/s for an additional 15.0 seconds. What is the angular distance traveled by a point 4.00 cm from the center at the time 10.0 seconds from the start?  
A.  27.6 rad 
B.  37.5 rad 
C.  40.7 rad 
D.  48.2 rad 
E.  51.2 rad 
 

17.  A 2.00 kg mass is located at (4.00 m, 0.00 m, 0.00 m) and a 4.00 kg mass is located at (0.00 m, 3.00 m, 0.00 m). If this system of masses rotated about the Z-axis perpendicular to the X-Y plane, then the moment of inertia of this system is:  
A.  50 kg(m2. 
B.  55 kg(m2. 
C.  58 kg(m2. 
D.  62 kg(m2. 
E.  68 kg(m2. 
 

18.  A 30.0 cm wrench is used to generate a torque at a bolt. A force of 50.0 N is applied at the end of the wrench at an angle of 70.0 degrees to the long axis of the wrench. The torque generated at the bolt is:  
A.  10.4 N(m. 
B.  14.1 N(m. 
C.  19.7 N(m. 
D.  21.5 N(m. 
E.  26.2 N(m. 
 

19.  A 10 kg object has a moment of inertia of 1.25 kg(m2. If a torque of 2.5 N(m is applied to the object, the angular acceleration is:  
A.  10 rad/s2. 
B.  8.0 rad/s2. 
C.  6.0 rad/s2. 
D.  4.0 rad/s2. 
E.  2.0 rad/s2. 
 

20.  A 4.00 kg hollow sphere(moment of inertia: I = 2/3 mR2) starts from rest and rolls without slipping down a 30.0 degree incline. If the length of the incline is 50.0 cm, then the velocity of the center of mass of the hollow sphere at the bottom of the incline is:  
A.  1.28 m/s. 
B.  1.44 m/s. 
C.  1.65 m/s. 
D.  1.72 m/s. 
E.  1.98 m/s. 
 

21.  Chris and Jamie are carrying Wayne on a horizontal stretcher. The uniform stretcher is 2.00 m long and weighs 100 N when empty. Wayne weighs 800 N. Wayne's center of gravity is 75.0 cm from Chris. Chris and Jamie are at the ends of the stretcher. The force that Chris is exerting to support the stretcher with Wayne on it is:  
A.  250 N. 
B.  350 N. 
C.  400 N. 
D.  550 N. 
E.  650 N. 
