
HONORS PHYSICS – LAPP     Name: ____________________________________ 
 

PRACTICE FINAL EXAM – FALL 2019 
 
1. _____ When a negatively charged rod is held one centimeter from the top of an electroscope while the top is grounded: 
 a. electrons leave the electroscope and escape into the ground 
 b. electrons in the electroscope remain at rest 
 c. electrons enter the electroscope and move to the leaves 
 d. electrons leap from the top of the electroscope to the charged rod 
 
2. _____ A solid object A, originally neutral, is charged by touching positively charged object B. The number of protons in object A 
  a. increases.   b. decreases.  c. remains the same. 
 
3. _____ As negatively charged object A charges neutral object B by induction, the amount of total charge on A 
  a. increases.   b. decreases.  c. remains the same. 
 
4. _____ As negatively charged object A charges neutral object B by conduction, the amount of total charge on A 
  a. increases.   b. decreases.  c. remains the same. 
 
5. _____ As a positively charged rod approaches an insulated conductor, the amount of total charge on the object 
  a. increases.   b. decreases.  c. remains the same. 
 
6. _____ As a negatively charged rod approaches a grounded conductor, the amount of total charge on the object 
  a. increases.   b. decreases.  c. remains the same. 
 
7. _____ As a positively charged rod approaches a grounded insulator, the amount of total charge on the object 
  a. increases.   b. decreases.  c. remains the same. 
 
8. _____ If a body is attracted by a positively charged rod, we can be sure that the body is: 
  a. electrically neutral  b. negatively charged c. either uncharged or negatively charged 
 
9. _____ An object becomes negatively charged when rubbed with fur because: 
  a. it gains electrons  b. it loses electrons  c. it gains protons  d. it loses protons 
 
10. _____ A person who stands near a very highly positively charged body but who makes no contact with it: 
  a. may be in danger because a large opposite charge is induced in his body 
  b. is safe because he is grounded 
  c. is completely protected from shock by the insulating properties of the air between him and the charged body 
  d. may acquire a very large positive charge by conduction 
 
11. _____ A negatively charged rod is brought near a metal can that rests on a wood table. You touch the opposite side of the can 

momentarily with your finger and then release it while the negatively charged rod is still near.  The can is then 
  a. positively charged. b. negatively charged. c. uncharged. d. charged the same as it was. 
 
12. _____ A negatively charged rod is used to charge an electroscope positively. The process is called  
 a. rubbing  b. induction  c. transfer  d. conduction 
 
13. _____ A negatively charged object is used to charge a neutral electroscope with a negative charge. The charging 

method is:  
 a. conduction  b. induction  c. radiation  d. electric polarization 
 
14. _____ Which of the following could not be used to charge an electroscope positively?  
 a. a negatively charged insulator   c. a negatively charged conductor 
 b. a positively charged insulator   d. a positively charged conductor 
 
15. _____ When two small charged spheres are separated by 2.0 m, the electric force of attraction between them is 2.0 N. If 

the charge on one sphere is doubled and the separation is reduced to 1.0m, the force of attraction will now be: 
 a. 6 N   b. 16 N   c. 24 N   d. 48 N  e. 96 N 
 
16. _____ The electric force between two charged spheres is 32 units. If the distance between them is quadrupled, the force 

between them will be  
 a. 2 units  b. 4 units  c. 8 units  d. 16 units 
 
For the next two questions, consider two slides at a park. One is twice the height as the other. Children (all the same size) 
can slide down either slide. Use this scenario as an analogy to electric energy and voltage.  
 
17. _____ The amount of “voltage” in the shorter slide is higher than the “voltage” of the taller slide. 
 a. True always.   c. It depends on the number of children sliding down each slide. 
 b. False always. 
 
18. _____ The amount of energy from the shorter slide is higher than the energy from the taller slide. 
 a. True always.   c. It depends on the number of children sliding down each slide. 
 b. False always. 



19. _____ The diagram to the right shows 
three charges. Calculate the net 
force acting on charge “C” 
from the other two charges. The 
distance between “A” and “B” 
is 20 cm and the distance 
between “A” and “C” is 50 cm 

 a. 1.15 N  b. 2.30 N  c. 4.22 N  d. 5.38 N 
 
20. _____ In the diagram to the right, five Styrofoam balls are suspended from insulating 

threads. Several experiments are performed on the balls and the following 
observations are made: 

   I. Ball A attracts B and repels C. 
   II. Ball D attracts B and has no effect on E. 
   III. A negatively charged rod attracts both A and E. 

 
  What are the charges, if any, on each ball? 
   A B C D  E 
  a. + - + 0  + 
  b. + - + +  0 
  c. - + - 0  0 
  d. + - + 0  0 
  e. + 0 - +  0 
 
21. _____ A toaster is rated 800 W at 120 V. What is the resistance of its heating element?  
 a. 16 Ω   b. 18 Ω    c. 6.7 Ω    d. 0.15 Ω   
 
22. _____ How much does it cost to operate a 25-W soldering iron for 8.0 hours, if energy costs $0.08 per kW-hr?  
 a. $1.50   b. $0.25    c. $0.16    d. $0.016   
 
23. _____  A 1500-W heater is connected to a 120-V line for 2.0 hours. How much heat energy is produced?  
 a. 1,500 J   b. 3,000 J   c. 180,000 J   d. 11,000,000 J  
 
24. _____ A 400-W computer (computer plus monitor) is turned on 8.0 hours per day. If electricity costs 10 cents per  

kW-hr, how much does it cost to run the computer annually?  
 a. $116.80   b. $1168.00   c. $14.60   d. $146.00   
 
25. _____ If one of the light bulbs is removed from the series circuit to the right, what will happen 

to the brightness of the other two bulbs? 
 a.  increase  b.  decrease  c.  remains the same 
 
26. _____ Now imagine all three bulbs are back in the circuit.  If a wire is connected between A 

and B, what will happen to the brightness of the left and bottom bulbs?  
 a.  increase  b.  decrease  c.  remains the same 
 
27. _____ Does the power in the circuit increase, decrease, or remain the same when the wire is 

connected? 
 a.  increase  b.  decrease  c.  remains the same 
 
28. _____ The light bulbs are arranged differently, like in the parallel circuit to the right. What 

happens to the bulb brightness compared to those in the original series circuit? 
 a.  increase  b.  decrease  c.  remains the same 
 
29. _____ If one of the light bulbs is removed from this new circuit, what will happen to the 

brightness of the other two bulbs? 
 a.  increase  b.  decrease  c.  remains the same 
 
30. _____ Does the resistance in the parallel circuit increase, decrease, or remain the same when a 

light bulb is removed? 
 a.  increase  b.  decrease  c.  remains the same 
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 The next three questions refer to a 10-Ω and a 30-Ω resistor connected in parallel to a 120 V line. 
 
31. _____ The current passing through the 30-Ω resistor is: 
 a. 3.0 A  b. 4.0 A   c. 5.0 A   d. 6.0 A 
 
32. _____ The combined resistance of the two resistors is: 
 a. 7.5 Ω  b. 15 Ω   c. 20 Ω   d. 40 Ω 
 
33. _____ The power consumed in the 10-Ω resistor is 
 a. 12 W  b. 36 W   c. 1.2 x 103 W  d. 1.4 x 103 W 
 
34. _____ A 15-A fuse protects a 120-V power line.  What is the maximum number of 500-W lamps that can operate at the 

same time on this line if they are wired in parallel? 
 a. 3   b. 4   c. 62   d. no limit 
 
35. _____ A 15-A fuse protects a 120-V power line.  What is the maximum number of 500-W lamps that can operate at the 

same time on this line if they are wired in series? 
 a. 3   b. 4   c. 62   d. no limit 
The next four questions refer to the figure to the right.  
 
36. _____ Ammeter A2 reads: 
 a. 1.0 A  b. 2.0 A   c. 4.0 A   d. 6.0 A 
 
37. _____ Ammeter A1  reads:  
 a. 1.0 A  b. 2.0 A   c. 4.0 A   d. 6.0 A 
 
38. _____ The combined resistance of R1 and R2 is: 
 a. 10 W  b. 15 W   c. 22.5 W  d. 45 W 
 
39. _____ The power being used by the circuit is: 
 a. 60 W  b. 120 W  c. 360 W  d. 480 W 
 
40. Two resistors are shown in the figure to the right. The circuit carries a total current of 15 A.  Which entry in the table 

below is correct? 
 
 Current through 2 Ω resistor  Voltage across 4 Ω resistor 
 a.  5 A     10 V 
 b.  5 A     20 V 
 c.  10 A     20 V 
 d.  15 A     15 V 
 e.  10 A     10 V 
 
41. _____ What is the total power dissipated by the two resistors in the circuit to the 

right? 
 a. 10 W b. 15 W  c. 33 W  d. 67 W  e. 670 W 
 
 
 
 
 
 
42. If the total voltage in the circuit to the right is 100 V, what is the 

voltage drop measured by the voltmeter shown?   
 
 
 
 
43. If the total voltage in the circuit to the right is 4.0 V, what is the 

current measured by the ammeter shown?   
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44. In the circuit to the right, what is the voltage drop at R6? 
 
 
45. In the circuit to the right, what is the power supplied by 

R4? 
 
 
46. _____ All bulbs to the right are identical.  Which bulb(s) 

light(s) most brightly? 
 a. 1 only  c. 3 and 4 e. 5 only 
 b. 2 only  d. 1 and 5   
 
 
 
 
 
 
47. Find the equivalent resistance between A and B in the 

network of 100 Ω resistors shown to the right. 
  
 
 
 
 
 
 
48. _____ An object 2 m tall is 8 m in front of a vertical plane mirror. An observer is 12 m in front of the mirror. The image 

of the object is: 
 a. 1 m tall and 8 m behind the mirror   c. 1 m tall and 12 m behind the mirror  
 b. 2 m tall and 8 m behind the mirror   d. 2 m tall and 12 m behind the mirror 
 
49. _____ In the diagram below, a person is standing 7 meters from a 

plane mirror. The chair in front of the person is located 2 m 
from the mirror. What is the distance between the person and 
the image he observes of the chair?  

 a. 2 m   c. 7 m 
 b. 5 m   d. 9. m   e. 11 m 
 
50. _____ When a boy who is 2.00 meter tall stands in front of a vertical plane mirror, he is able to see the image of his 

entire body. What is the minimum height, from top to bottom, of the mirror?  
  a. 0.50 m   b. 1.00 m  c. 2.00 m   d. 4.00 m 
 
51. _____ The distance of an object from a concave mirror is varied until both object and image distances are 100 cm from 

the mirror. What is the focal length of the mirror? 
 a. 50 cm  b 100 cm  c. 150 cm  d. 200 cm 
 
52. _____ A concave mirror has a center of curvature of 20 cm. For which object distance will the image be real, inverted 

and larger than the object?  
 a. 5 cm  b. 10 cm   c. 15 cm   d. 28 cm 
 
53. _____ The distance of an object from a concave mirror is varied until both object and image distances are 50 cm from 

the mirror. How does the size of the image compare to the size of the object when the object is moved out to 65 
cm from the mirror? 

 a. smaller than the object b. same size as the object  c. larger than the object 
 
54. _____ If you wanted to use the mirror in the previous question to help you to apply makeup, where would you place 

your face in order to use it as it is intended to be used (that is, upright and magnified)? 
 a. less than 25 cm b. 25 cm – 50 cm  c. 50 cm   d. > 50 cm 
 
55. _____ Light rays from a candle flame are incident on a convex mirror. After reflecting from the mirror, these light rays  
  a. converge and form a virtual image    c. diverge and form a virtual image 
  b. converge and form a real image    d. diverge and form a real image  
 
56. _____ The image formed by a convex mirror: 
 a. is always virtual and smaller than the object   c. is always real and smaller than the object 
 b. is always virtual and larger than the object  d. may be real or virtual 
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57. _____ If an object is located between the focal point and the surface of a concave mirror, what type of image will be 
formed and how will its size compare to the object?  

 a. real and smaller  b. real and larger  c. virtual and smaller d. virtual and larger 
 
58. _____ The virtual image formed by a concave mirror: 
 a. can be smaller than the object.    c. can be closer to the mirror than the object. 
 b. can be larger than the object.   d. can be located at any point in front of the mirror. 
 
59. _____ You pull the bowl of a spoon closer and closer to your eye and notice that the image of your eye flips right side 

up when the spoon is 2.0 cm away. How far would you put a candle flame away from the spoon if you wanted to 
make the largest possible image of the flame out in front of the spoon on a wall? 

 a. less than, but very close to 2.0 cm  c. less than, but very close to 4.0 cm 
 b. greater than, but very close to 2.0 cm  d. greater than, but very close to 4.0 cm 

 
Choose the best response for each of the following questions. A response may be used more than once. 

a. plane mirror e. plane mirror or convex mirror 
b. concave mirror f. concave mirror or convex mirror 
c. convex mirror g. plane mirror, concave mirror, or convex mirror 
d. plane mirror or concave mirror h. No mirror 
 
60. _____ What kind of mirror could you use to make images smaller than the object? 
 
61. _____ What kind of mirror can only make an image the same size as the object? 
 
62. _____ What kind of mirror could you use to make images in front of the mirror? 
 
63. _____ What kind of mirror could you use to make images behind the mirror? 
 
64. _____ What kind of mirror could you use to make images only behind the mirror? 
 
65. _____ What kind of mirror could you use to make images upright? 
 
66. _____ A swimmer (in a lake whose surface is perfectly calm) looks upward through the water at the setting sun.  His 

view of the sun will make it appear... 
 a. lower than it really is   c. the same as viewed above water 
 b. higher than it really is   d. smaller than it really is 
 
67. _____ If you wish to spear a fish with a regular spear, you should compensate for refraction between the air and water 

and throw your spear  
 a. directly at the sighted fish.  b. above the sighted fish.   c. below the sighted fish. 
 
68. _____ The speed of light in crown glass is 2 x 108 m/s.  The index of refraction of crown glass is: 
 a. 1.0   b. 1.5   c. 2.0   d. 3.0 
 
69. _____ The speed of light in a transparent gel is 2.20 x 10

8
 m/s.  If the angle of incidence of a beam of light directed at 

the surface of the gel is 30° what is the angle of refraction? 
 a. 1.36°  b. 21.5°   c. 40.9°   d. 47.2° 
 
The following three questions pertain to the  a  4-cm high object placed 30 cm to the left  of a 
converging lens that has a focal length of 10 cm .  
 
70. _____ Where is the location of the image? 
 a. 15 cm to the left of the lens  d. 15 cm to the right of the lens 
 b. 7.5 cm to the left of the lens  e. 7.5 cm to the right of the lens 
 c. 30 cm to the right of the lens. 
 
71. _____ Determine the height and orientation of the image. 
 a. 2 cm and upright   d. 8 cm and upright 
 b. 1 cm and inverted   e. 8 cm and inverted 
 c. 2 cm and inverted   
 
72. _____ A second converging lens is placed 20 cm to the right of the first lens. Determine the focal point of the second 

lens if an image is formed 13.3 cm to the right of the first lens. 
 a. 1.33 cm  b. 6.67 cm c. 13.3 cm  d. 15.4 cm  e. 20 cm 
 
73. _____ An object is placed two focal lengths from a converging lens. What is the magnification of the image? 
 a. ¼    b. ½   c. 1  d. 2  e. 4 



74. _____ An object is placed 20 cm from a diverging lens. A reduced image is formed. Which is necessarily true? 
 a. The image is inverted.   c. The image distance must be greater than 20 cm. 
 b. The image could be real.   d. The focal length of the lens may be less than 20 cm. 
 
75. _____ A 4-cm high object is placed in front of a converging lens of focal length 20 cm. The image is formed 60 cm on 

the other side of the lens. Which entry in the table below is correct? 
  object distance  image height  
 a. 15 cm   2 cm 
 b. 15 cm   4 cm 
 c. 30 cm   4 cm 
 d. 30 cm   8 cm 
 e. 60 cm   2 cm 
 
76. _____  A ray of light originates in medium A and is incident upon medium B. For which sets of values of the indices of 

refraction for A and B is total internal reflection not possible (choose all that apply)? 
  nA  nB 
 a.  1.36  2.00 
 b. 1.26  1.15 
 c. 2.54  1.63 
 d. 1.28  1.36 
 e. 1.12  1.06 
 
77. _____ A beam of light in a glass prism is totally internally reflected.  If the index of refraction of the glass is 1.5, a 

possible value of the angle of incidence could be: 
 a. 40°   b. 50°  c. 60°  d. “a” or “b” e. “b” or “c” 
  
 
78. _____ The speed of light is 3.0 x 108 m/s. The frequency of light whose wavelength is 5.0 x 10-7 m is 
 a. 6.0 x 1014  Hz b. 6.0 x 1015  Hz   c. 1.7 x 1014  Hz  d. 1.7 x 1015 Hz 
 
79. _____ A tuning fork has a frequency of 524 Hz. If the speed of the sound is 344 m/sec, what is the approximate 

wavelength of the sound? 
 a. 0.657 m  b. 1.52 m  c. 180 m   d. 1.80 x 105 m 
 
80. _____ What frequency do you hear if you are traveling at 15 m/s toward a train with a 750 Hz? The train is moving 

away from you at 25 m/s and the temperature is 15° C. 
 a. 668 Hz  b. 729 Hz  c. 774 Hz  d. 845 Hz 
 
81. _____ If on the 12-tone Equal Tempered Scale you defined  “C” to be 300 Hz, what would be the frequency of an “A?” 
 a. 400 Hz  b. 450 Hz  c. 505 Hz  d. 535 Hz 
 
82. _____ If on the 12-tone Equal Tempered Scale you defined a “C” to be 300 Hz, what would be the frequency of an “E?” 
 a. 337 Hz  b. 350 Hz  c. 378 Hz  d. 400 Hz 
 
83. _____ A particular note is 220 Hz. What is the frequency of a note two octaves above it? 
 a. 440 Hz  b. 660 Hz  c. 880 Hz  d. 1,320 Hz 
 
84. _____ Referring to the same note (220 Hz), what note is exactly a fifth above it? 
 a. 264 Hz  b. 330 Hz  c. 440 Hz  d. 1,100 Hz 
 
85. _____ If you double the tension in a violin string, how will the fundamental frequency of that string change? 
 a. It will be higher, but less than twice as high.  
 b. It will be twice as high. 
 c. It will be more than twice as high and less than four times as high. 
 d. It will be four times as high. 
 
86. _____ If two guitar strings have the same tension and linear mass densities, but one is half the length of the other, how 

much higher in frequency will the shorter string be? 
 a. It will be higher, but less than twice as high.  
 b. It will be twice as high. 
 c. It will be more than twice as high and less than four times as high. 
 d. It will be four times as high. 
 
87. _____ Two pipes are the same length.  One is closed and the other is open.  If the fundamental frequency of the open 

pipe is 300 Hz, what is the fundamental frequency of the closed pipe? 
 a.  150 Hz  b.  300 Hz  c.  450 Hz  d.  600 Hz   
 



88. _____ Let’s say you want to make a tube, closed at one end, that has a fundamental frequency of 262 Hz. Let’s assume 
that the speed of sound is 343 m/s and that the diameter of the tube is 4.0 cm. What length would you cut the 
tube? 

 a. 0.303 m  b. 0.315 m  c. 0.327 m  d. 0.339 m e. 0.351 m 
 
89. _____ Two pipes are the same length. One is closed and the other is open. What musical interval is created when the 

open pipe produces its fundamental frequency and the closed pipe produces its first overtone? 
 a.  Octave  b.  Fifth   c.  Fourth  d.  Major Third   
 
90. _____ Let’s say you calculate the acoustic length a closed pipe needs to be in order to play a particular frequency. If 

you then ignore the end effect and cut the pipe at the acoustic length, how will the tones it produces sound? 
 a. flatter than calculated, but only for the first mode  
 b. flatter than calculated, for all modes 
  c. sharper than calculated, but only for the first mode  
  d. sharper than calculated for all modes 
 
91. _____ You hear three harmonics in order from a wind instrument: 300 Hz, 500 Hz, and 700 Hz. Which best describes 

the pipe? 
 a. closed pipe with a fundamental frequency of 100 Hz 
 b. closed pipe with a fundamental frequency of 300 Hz 
 c. open pipe with a fundamental frequency of 100 Hz 
  d. open pipe with a fundamental frequency of 300 Hz  
 
92. _____ You hear three harmonics in order from a wind instrument: 300 Hz, 400 Hz, and 500 Hz. Which best describes 

the pipe? 
 a. closed pipe with a fundamental frequency of 100 Hz 
 b. closed pipe with a fundamental frequency of 300 Hz 
 c. open pipe with a fundamental frequency of 100 Hz 
  d. open pipe with a fundamental frequency of 300 Hz  
 
93. _____ The wavelengths of the sounds (fundamental frequency) produced by two closed pipes are 6 m and 7 m. What 

beat frequency is heard when the horns are played on a day when the speed of sound is 340 m/s? 
 a.  5 Hz  b.  6 Hz   c.  7 Hz   d.  8 Hz  
 
94. _____ The length of the low C bar is 30.0 cm. What is the length of the high C bar? 
 a. 15.0 cm   b. 21.2 cm  c. 42.4 cm  d. 60.0 cm 
 
95. _____ A condition that must be fulfilled for “P” to be on an antinode is that the difference in distances from “P” to each 

of the two sources is equal to zero or: 

 a. λ  b. 2λ  c. 
3λ
2    d. 

5λ
2    e. “a” or “b” f. “c” or “d” 

 
96. _____ Waves from two sources are in phase and produce an interference pattern. When do waves from the two sources, 

arriving at the first node, have a phase difference of one-half wavelength? 
 a. nowhere  b. close to the sources c. far from the sources d. everywhere on the node 
 
97. _____ If you measured from a point on the third node to the left of the central antinode to each of the sources, the 

difference in distances would be: 

 a. 0  b.   c.   d.   e. 3λ   f.
 
  

 
98. _____ In a double-slit experiment, the slit separation is 2.0 mm, and two wavelengths, 750 nm and 900 nm, illuminate 

the slits. A screen is placed 2.0 m from the slits. At what distance from the central antinode on the screen will an 
antinode from one pattern first coincide with an antinode from the other? 

 a.  1.5 mm  b.  3.0 mm  c.  4.5 mm  d.  6.0 mm   
 
99. _____ Two radio transmitters oscillate in phase and transmit radio waves of wavelength 1000 m and equal amplitudes. 

If L1 and L2 are the distance of an observer from the two radio transmitters, the observer will get the poorest 
reception on his radio set when he is at a point such that: 

 a. L1 = 2000 m; L2 = 2500 m  c. L1 = 2000 m; L2 = 3000 m 
 b. L1 = 1500 m; L2 = 2500 m  d. L1 = 2500 m; L2 = 4500 m 
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