Physics 103 Final Exam, May 13th 2008

 Name___________________________________________________________________________

Student Id Number ______________________                                                                    ID Code A
 
 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 2-33 and 9 total pages.
 
 Acceleration of gravity: g = 9.8m/s2    
 Universal gas constant: kB = 1.38x10-23 J/K,        R = 8.31 J/(mol K),        R = 0.0821 (L atm)/(mol K)
 1 kcal = 4184 J
 Atmospheric Pressure: P = 1.01x105 Pa
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.  The precision and number of significant figures in 0.0045 mm is:  
A.  Precision = .0001 mm, significant figures = 4 
B.  Precision = .001 mm, significant figures = 4 
C.  Precision = .0001 mm, significant figures = 3 
D.  Precision = .001 mm, significant figures = 3 
E.  Precision = .0001 mm, significant figures = 2 
 

3.  The drag force of an object moving in air is given by F = bV2, where F is force and v is velocity. Possible dimensions of the constant b are:  
A.  kg/meter 
B.  kg/sec 
C.  meter/kg sec 
D.  kg meter/sec 
E.  kg sec/meter 
 

4.  A runner runs 10 m from the origin toward the WEST to point A. He then runs from point A, 20 m more toward the WEST to point B. He then runs from point B, 30 m more toward the EAST to point C. The runner's total distance traveled from the origin to point C is:  
A.  60 m toward the EAST. 
B.  50 m toward the EAST. 
C.  20 m toward the WEST. 
D.  0 m. 
E.  60 m. 
 

5.  The figure is a graph of an object moving in a straight line. Solve graphically to determine which section of the path has the highest speed. 

 [image: image1.wmf]   
A.  DE 
B.  EF 
C.  CD 
D.  AB 
E.  The average speed from AF 
 

6. A 3.0 kg ball is thrown vertically into the air with an initial velocity of 15.0 m/s. The time it takes the ball to reach its maximum height is: 
A. 0.8 s.
B. 0.9 s.
C. 1.2 s.
D. 1.3 s.
E. 1.5 s.
 

7.  A car initially traveling at 4.0 m/s has a constant acceleration of 2.0 m/s2. After 3.0 seconds, the average velocity during the acceleration is:  
A.  5.0 m/s. 
B.  7.0 m/s. 
C.  9.0 m/s. 
D.  11 m/s. 
E.  13 m/s. 
 

8.  A projectile is fired from the origin on the surface of the earth with a velocity of 45.0 m/s at an angle of 30.0 degrees above the horizontal. What is the location of the projectile 3.00 seconds later?  
A.  X = 85.0 m, Y = 37.0 m 
B.  X = 117.0 m, Y = 23.4 m 
C.  X = 37.0 m, Y = 117.0 m 
D.  X = 117.0 m, Y = 67.5 m 
E.  X = 85.0 m, Y = 23.4 m 
 

9.  A projectile is fired from the surface of the earth with a velocity of 20.0 m/s at an angle of 60.0 degrees above the horizontal. What is the maximum height of the projectile?  
A.  8.40 m 
B.  9.50 m 
C.  10.9 m 
D.  15.3 m 
E.  20.2 m 
 

10.  When a force is called a "normal" force, it is:  
A.  None of the other answers 
B.  a force that is perpendicular to the surface of the Earth at any given location. 
C.  a force that is always vertical. 
D.  a contact force perpendicular to the contact surfaces between two solid objects. 
E.  the net force acting on a system. 
 

11. A man who weighs 600 N is sitting in a chair with his feet on the floor and arms resting on the armrests. The chair weighs 100 N. Each armrest exerts and upward force of 25.0 N on his arms and the seat exerts an upward force of 500 N. What force does the floor exert on his feet? 
A. 75 N upward
B. 500 N upward
C. 525 N upward
D. 50 N upward
E. 0 N
 

12. 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.
 

13.  As a hiker descends from the top to the bottom of a hill, the total work done by gravity on the hiker is:  
A.  positive and depends on the path taken. 
B.  negative and depends on the path taken. 
C.  positive and independent of the path taken. 
D.  negative and independent of the path taken. 
E.  zero, no work is done by gravity 
 

14.  A 3.000 kg ball is pitched with a kinetic energy of 20.00 Joules. Then the momentum of the ball is:  
A.  7.500 kg(m/s. 
B.  8.350 kg(m/s. 
C.  9.450 kg(m/s. 
D.  10.95 kg(m/s. 
E.  12.50 kg(m/s. 
 

15.  A 100 kg mass initially at rest is blown apart into a 60 kg piece and a 40 kg piece. After the blast, the two masses are moving apart with a relative speed of 60 m/s. The speed of the 60 kg mass is:  
A.  88 m/s. 
B.  67 m/s. 
C.  51 m/s. 
D.  40 m/s. 
E.  24 m/s. 
 

16.  A 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 period of the rotational motion is:  
A.  0.143 s. 
B.  0.224 s. 
C.  0.314 s. 
D.  0.421 s. 
E.  0.558 s. 
 

17.  A torque of 2.00 N(m is applied to a 10.0 kg object to give it an angular acceleration. If the angular acceleration is 1.75 rad/s2, then the moment of inertia of the object is:  
A.  1.95 kg(m2. 
B.  1.05 kg(m2. 
C.  1.14 kg(m2. 
D.  1.20 kg(m2. 
E.  1.35 kg(m2. 
 

18.  A submarine is at a depth of 500 m under the water.  The atmosphere inside the submarine is at standard atmospheric pressure. The density of the sea water is 1,025kg/m3. The net force on a circular hatch of 1.00 m diameter is:  
A.  2.45 ( 106 N. 
B.  3.94 ( 106 N. 
C.  4.94 ( 106 N. 
D.  5.50 ( 106 N. 
E.  6.34 ( 106 N. 
 

19. A small hole is cut in the bottom of a water storage tank. The initial depth of the water is 8.00 m. If the diameter of the small hole in the bottom of the tank is 1.00 cm, then what is the flow rate of the water leaving the tank? 
A. 9.83 ( 10-4 m3/s
B. 8.75 ( 10-4 m3/s
C. 8.21 ( 10-4 m3/s
D. 7.45 ( 10-4 m3/s
E. 7.21 ( 10-4 m3/s
 

20. An ideal gas at a temperature of 39(C has a pressure of 2.00 atmospheres and a volume of 2.10 liters. What is the temperature if the pressure is halved and the volume is tripled? 
A. 155(C
B. 175(C
C. 188(C
D. 195(C
E. 204(C
 

21.  A container holds a mixture of oxygen and helium gases at the same temperature. Which one of the following statements is correct?  
A.  The oxygen molecules have the greater kinetic energy. 
B.  The helium molecules have the greater kinetic energy. 
C.  The oxygen molecules have the greater speed. 
D.  The helium molecules have the greater speed. 
E.  The helium and oxygen molecules have equal speed 
 

22.  Water has a specific heat of 4186 J/ kg (C. A tank contains 500 kg of water at 10.0(C. The water is heated up to a temperature of 90.0(C. If electricity costs $0.100 per kilowatt-hour, then what is the cost of heating the water?  
A.  $8.75 
B.  $6.22 
C.  $4.65 
D.  $3.79 
E.  $3.10 
23.  A 2000 kg car is traveling at 40.0 m/s and then puts on the brakes and comes to a complete stop. The heat generated at the brakes due to stopping increases the temperature of the brakes. The mass of the brake system is 20.0 kg and has a specific heat of 0.200 kcal/kg (C. What is the increase in the temperature of the brakes?  
A.  66.6(C 
B.  75.4(C 
C.  87.5(C 
D.  95.6(C 
E.  117(C  

24.  A concrete wall is 15.0 cm thick and has an area of 10.0 m2. A layer of wood that is 2.50 cm thick is placed over the wall to reduce the loss of heat by thermal conduction. The coefficient thermal conductivity of concrete is 1.70 W/m (C and the coefficient of thermal conductivity of wood is 0.0400 W/m (C. What is the effective coefficient of thermal conductivity of the combined 17.5 cm thick wood on concrete system?  
A.  0.245 W/m (C 
B.  1.22 W/m (C 
C.  1.65 W/m (C 
D.  2.02 W/m (C 
E.  2.34 W/m (C 
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25.  See diagram above.  One mole of an ideal gas undergoes an isovolumetric process from point b to point c in the figure. P1= 3.00 atms, P2= 1.00 atm, V1= 7.00 liters, and V2=21.0 liters. What is the change in the internal energy of the system?  
A.  -4,500 J 
B.  +4,500 J 
C.  -6,380 J 
D.  +6,380 J 
E.  +2,450 J 
 

26.  When water freezes, the entropy of the water:  
A.  increases. 
B.  decreases. 
C.  does not change. 
D.  depending on other factors could increase or decrease. 
E.  Increases or does not change 
 

27. A string is stretched with a tension of 120 N. The string has a mass of 10.0 grams and has a length of 2.50 meters. The velocity of wave propagation along the string is: 
A. 125 m/s.
B. 142 m/s.
C. 173 m/s.
D. 185 m/s.
E. 217 m/s.
 

28. A string on a guitar is stretched between two points 30.0 cm apart with a tension of 100 N. The mass/length of the string is 0.00300 kg/m. The frequency of the mode of vibration with the lowest frequency is: 
A. 304 Hz.
B. 350 Hz.
C. 376 Hz.
D. 415 Hz.
E. 433 Hz.
 

29.  What is the distance between nodes in a standing wave?  
A.  wavelength/4 
B.  wavelength/3 
C.  wavelength/2 
D.  wavelength/1 
E.  None of the other choices are correct
 

30. The bulk modulus of water is 0.210 ( 1010 N/m2 and the density is 1000 kg/m3. The velocity of sound in water is: 
A. 1,450 m/s.
B. 2,150 m/s.
C. 2,490 m/s.
D. 2,750 m/s.
E. 3,100 m/s.
 

31.  A 20.0 cm long organ pipe is filled with air at 0oC and is open at one end and closed at the other. The velocity of sound in air at 0(C is 331 m/s. What is the frequency of the third lowest mode?  
A.  2,070 Hz 
B.  2,190 Hz 
C.  2,320 Hz 
D.  2,450 Hz 
E.  2,680 Hz 
 

32. An ambulance is generating a siren sound at a frequency of 2,000 Hz. The velocity of sound is 345.0 m/s. The observer and the ambulance are traveling toward each other at a velocity of 24.00 m/s. If the ambulance is stationary, what is the frequency of the siren perceived by the observer? 
A. 2,640 Hz
B. 2,559 Hz
C. 2,324 Hz
D. 2,139 Hz
E. 2,003 Hz
 

33.  Compared to the speed of a 400 Hz sound, the speed of a 200 Hz sound through air is:  
A.  twice as great. 
B.  the same. 
C.  one half as great. 
D.  one forth as great. 
E.  None of the other choices is correct. 
 

