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Q1. 
A sinusoidal wave travels along a stretched string. A particle on the string has a maximum 
transverse speed of 2.0 m/s and a maximum transverse acceleration of 2.0×102 m/s2

 

. What is 
the frequency of the wave? 

A) 16  Hz 
B) 32  Hz 
C) 8.0 Hz 
D) 64  Hz 
E) 12  Hz 
 
Sec# Wave - I  -  The speed of a Traveling Wave 
Grade# 57 
 
Q2. 
.A cord of mass 0.65 kg is stretched between two supports 28 m apart. The tension in the cord 
is 1.5×102

 
 N. How long will it take a pulse to travel from one support to the other? 

A) 0.35 s 
B) 0.21 s 
C) 0.14 s 
D) 0.42 s 
E) 0.57 s 
 
Sec# Wave - I  -  Wave Speed on a Streched String 
Grade# 60 
 
Q3. 
The average power output of a sound point source is 2.5 mW. What is the sound level at a 
distance of 5.0 m from the source? 
 
A) 69 dB 
B) 76 dB 
C) 56 dB 
D) 86 dB 
E) 45 dB 
 
Sec# Wave - II  -  Intensity and Sound Level 
Grade# 55 
 
Q4. 
A pipe 0.60 m long and closed at one end is filled with an unknown gas. The third lowest 
harmonic frequency for the pipe is 750 Hz.  Find the fundamental frequency for this pipe 
filled with the unknown gas. 
 
A) 150 Hz 
B) 250 Hz 
C) 100 Hz 
D) 120 Hz 
E) 130 Hz 
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Sec# Wave - II  -  Source of Musical Sound 
Grade# 48 
 
Q5. 
A 2.0 kg ice cube, initially at a temperature of  −20 oC, absorbs heat at a rate of 22 kJ/min. 
How much time is needed to just melt the cube? (cice
 

 = 2220 J/kg.K) 

A) 34 min 
B) 57 min 
C) 17 min 
D) 20 min 
E) 44 min 
 
Sec# Temerature, Heat, and the First Law of Thermodynamics  -  The Absorption of Heat by 
Solids and Liquids 
Grade# 48 
 
Q6. 
A cylinder contains 23 moles of a monatomic ideal gas at a temperature of 300 K. The gas is 
compressed at constant pressure until the final volume equals 0.43 times the initial volume. 
The heat transferred from the gas in this process is 
 
A) 82   kJ 
B) 94   kJ 
C) 130 kJ 
D) 64   kJ 
E) 33   kJ 
 
Sec# The kinetic Theory of Gases  -  The Molar Specific Heats of an Ideal Gas 
Grade# 48 
 
Q7. 
An ideal gas in a cylinder is thermally insulated from all sides except from one side where it 
is in thermal contact with a heat reservoir at a temperature T. A force F compresses the gas 
from a volume Vi to a volume Vf
 

. Which one of the following statements is TRUE? 

A) The work done on the gas is equal to the heat transferred from the gas. 
B) The work done by the gas is positive. 
C) Heat flows into the gas. 
D) The pressure of the gas will decrease. 
E) The molar specific heat is decreased 
 
Sec# Temerature, Heat, and the First Law of Thermodynamics  -  The First Law of 
Thermodynamics 
Grade# 48 
 
Q8. 
Consider the following processes: The temperature of two identical ideal gases having the 
same number of moles is increased from the same initial temperature to the same final 
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temperature. Reversible processes are used. For gas A the process is carried out at constant 
volume while for gas B it is carried out at constant pressure. The change in the entropy of gas 
A is 
 
A) less than that of B 
B) greater than that of B 
C) equal to that of B 
D) twice that of B 
E) three times that of B 
 
Sec# Entropy and the Second Law of Thermodynamics  -  Change in Entropy 
Grade# 50 
 
Q9. 
A charged particle (mass = 5.0 g and charge = 4.9 µC) is shot horizontally with an initial 
velocity 2.0 î km/s between two plates where the electric field is 4 ˆE = 1.0×10 j


 N/C. What 

will be the velocity of the particle after moving for two seconds between the plates? 
 
A) 2.0 î  km/s 
B) 2.0 ĵ  km/s 
C) 2.0 î  + 2.0 ĵ  km/s 
D) 0 
E) 2.0 î – 2.0 ĵ  km/s 
 
Sec# Electric fields  -  A point Charge in an Electric Field 
Grade# 40 
 
Q10. 
A spherical conducting shell has a net charge of −10 µC. When a charge Q is placed at its 
center, the charge on the outer surface of the shell becomes −14 µC. Find Q. 
 
A) − 4.0 µC 
B) + 4.0 µC 
C) + 14  µC 
D) – 14  µC 
E) − 24  µC 
 
Sec# Gauss's law  -  A Charged Isolated Conductor 
Grade# 57 
 
Q11. 
A charge Q is uniformly distributed through the volume of a non-conducting solid sphere of 
radius 10 cm. If the electric field 5.0 cm from the center of the sphere is 3.0×103

 

 N/C and is 
directed radially inward, find the charge Q on the sphere. 

A) – 6.7 nC 
B) + 6.7 nC 
C) + 3.7 nC 
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D) – 3.7 nC 
E) + 2.3 nC 
 
Sec# Gauss's law  -  Applying Gauss's Law: Spherical Symmetry 
Grade# 60 
 
Q12. 
Point A with coordinates (2,3) and point B with coordinates (1,4) are in a region where there 
is a uniform electric field ˆ ˆ ˆE = 3i + 2j + 5k


N/C. Find VA – VB

 
. 

A) – 1 V 
B) + 5 V 
C) + 1 V 
D) – 5 V 
E) + 3 V 
 
Sec# Electric Potential  -  Calculating the Potential from the Field 
Grade# 45 
 
Q13. 
Two capacitors C1 = 10 µF and C2

 

 = 50 µF are connected in series. The maximum potential 
difference that can be applied to each capacitor without failure is 200 V. What is the 
maximum energy that can be stored in the combination? 

A) 0.24 J 
B) 0.45 J 
C) 0.32 J 
D) 3.0   J 
E) 1.5   J 
 
Sec# Capacitance  -  Energy stored in an Electric Field 
Grade# 38 
 
Q14. 
Find the equivalent resistance between points a and b in Figure 1. 
 
Fig# 

 

a 2 Ω 

b 3 Ω 

6 Ω 

10 Ω 

4 Ω 
12 Ω 
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A) 7.0 Ω 
B) 6.3 Ω 
C) 13  Ω 
D) 2.5 Ω 
E) 3.0 Ω 
 
Sec# Circuits  -  Other Single-Loop Circuits 
Grade# 43 
 
Q15. 
What are the resistance R and the emf ε of the battery in Figure 2. 
 
Fig# 

 
 
A) R= 20 Ω, ε = 60 V 
B) R= 10 Ω, ε = 60 V 
C) R= 10 Ω, ε = 30 V 
D) R= 20 Ω, ε = 50 V 
E) R= 15 Ω, ε = 45 V 
 
Sec# Circuits  -  Multiloop Circuits 
Grade# 60 
 
Q16. 
A 1.0 μF capacitor with an initial stored energy of 0.50 J is discharged through 1.0 MΩ 
resistor. Find the charge on the capacitor at t = 0.40 s. 
 
A) 6.7 ×10 – 4   

B) 3.7 ×10 
 C 

– 4    

C) 1.3 ×10 
C 

– 4    

D) 9.4 ×10 
C 

– 4    

E) 7.3 ×10 
C 

– 4    

 
C 

Sec# Circuits  -  RC Circuits 
Grade# 57 
 
Q17. 
For a capacitor which is being charged, which one of the following statements is FALSE? 

10 Ω 

R 

R 3.0 A 2.0 A ε 
+ 

− 
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A) Initially (at t = 0) the capacitor acts like a broken wire in the circuit. 
B) Initially (at t = 0) the capacitor acts like ordinary conducting wire. 
C) After a long time the potential across the capacitor is equal to the emf of the battery. 
D) Initially the current through the capacitor is maximum. 
E) Initially (at t = 0) the potential difference across the capacitor is equal to zero. 
 
Sec# Circuits  -  RC Circuits 
Grade# 57 
 
Q18. 
In Figure 3, the potential difference between points a and b is (Vb – Va
current I = 2.0 A, and ε

) = – 20 V, the  
2 = 5.0 V. Find ε

 
1 

Fig# 

 
 
A) 9.0 V 
B) 21  V 
C) 1.0 V 
D) 10  V 
E) 15  V 
 
Sec# Circuits  -  Potential Difference Between Two Points 
Grade# 55 
 
Q19. 
A proton and an alpha particle (q = +2e, m = 4.0 u) both having the same kinetic energy enter 
a region of uniform magnetic field B, moving perpendicular to B. What is the ratio of the 
radius of the proton to the radius of the alpha particle? (u is the mass of the proton) 
 
A) 1.0 
B) 2.0 
C) 0.50 
D) 3.0 
E) 2.5 
 
Sec# Magnetic Fields  -  A Circulating Charged Particle 
Grade# 45 
 
Q20. 
At one instant an electron is moving in the xy plane, the components of its velocity being  

a b 3.0 Ω 
10 Ω 

10 Ω 
ɛ1 ɛ2 = 5.0 V 

+ ̶ + ̶ 
I 
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vx = 5.0×105 m/s and vy = 3.0×105

 

 m/s. A magnetic field of 0.80 T is in the positive x 
direction. At that instant the magnitude of the magnetic force on the electron is: 

A) 3.8 × 10−14

B) 2.6 × 10
 N 

−14

C) 0 
 N 

D) 6.4 × 10−14

E) 1.0 × 10
 N 

−13

 
 N 

Sec# Magnetic Fields  -  The Definition B 
Grade# 55 
 
Q21. 
A single square shape loop of wire having a side of 4.0 m lies in the x-z plane. The loop 
carries a current of 0.40 A in the counterclockwise direction. The loop is located in a 
magnetic field given by ˆ ˆ ˆB = 0.25 i + 0.50 j 0.80 k−


 T. Find the torque on the loop. 

 
A) − 5.1 î − 1.6 k̂   N.m 
B) + 4.3 î + 4.3 ĵ    N.m 
C) + 1.4 ĵ − 3.8 k̂   N.m 
D) + 2.1 ĵ + 5.6 k̂   N.m 
E) + 8.2 î − 3.2 k̂   N.m 
 
Sec# Magnetic Fields  -  Torque on a Current Loop 
Grade# 45 
 
Q22. 
A wire is bent as shown in Figure 4. It lies in a uniform magnetic field ˆB = 4.0k


 T. Each 

wire section is 2.0 m long and makes an angle of θ = 60o

 

 with the x-axis, and the wire carries 
a current of 2.0 A. What is the the net magnetic force on the wire? (the positive z-axis is out 
of the page). 

Fig# 

 
 
A) + 16 ĵ  N 
B) + 28 ĵ  N 

θ θ 

i i 

y 

x 
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C) − 28 î  N 
D) − 16 ĵ  N 
E) Zero 
 
Sec# Magnetic Fields  -  Magnetic Force on a Current-Carrying Wire 
Grade# 50 
 
Q23. 
A proton accelerates from rest through a potential of 16.0 kV. It then enters a velocity 
selector, consisting of a parallel plate capacitor and a magnetic field. Between the capacitor 
plates the electric field is 3.10×105

 

 N/C. What is the magnetic field needed so that the proton 
will pass through the region without deflection? 

A) 0.177 T 
B) 0.500 T 
C) 0.250 T 
D) 0.635 T 
E) 0.050 T 
 
Sec# Magnetic Fields  -  Crossed Fields: Discovery of the Electron 
Grade# 60 
 
Q24. 
A long, straight, cylindrical conductor of radius R = 12.0 mm carries a current I uniformly 
distributed over its cross section. If the magnitude of the magnetic field produced at a  
distance r = 24.0 mm is 0.100 mT, then what is the magnitude of the magnetic field at a  
distance r = 6.00 mm? 
 
A) 0.100 mT 
B) 0.050 mT 
C) 0.400 mT 
D) 0.200 mT 
E) 0.440 mT 
 
Sec# Magnetic Fields Due to Currents  -  Ampere’s Law 
Grade# 50 
 
Q25. 
Figure 5 shows three parallel wires separated by a distance d = 0.44 m. The currents are  
I1=  8.54 A and I3= 6.51 A. Calculate the magnitude and the direction of the current I2

 

 such 
that the net force per unit length exerted by wire 1 and wire 2 on wire 3 is zero? 

Fig# 
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A) 4.27 A downward 
B) 3.26 A downward 
C) 2.81 A upward 
D) 5.81 A downward 
E) 7.54 A upward 
 
Sec# Magnetic Fields Due to Currents  -  Force Between Two Parallel Currents 
Grade# 55 
 
Q26. 
Two long ideal solenoids with radii 20 mm and 30 mm have the same number of turns per 
unit length. The smaller solenoid is mounted inside the larger one, along a common axis. The 
net magnetic field within the inner solenoid is zero. The current in the inner solenoid must be: 
 
A) the same as the current in the outer solenoid 
B) one-third the current in the outer solenoid 
C) twice the current in the outer solenoid 
D) half the current in the outer solenoid 
E) two-thirds the current in the outer solenoid 
 
Sec# Magnetic Fields Due to Currents  -  Solenoid and Toroids 
Grade# 45 
 
Q27. 
Four long, parallel wires carry equal currents I = 5.0 A as shown in Figure 6. Currents in wire 
A and wire B are directed into the page while currents in wire C and wire D are out of the 
page. Calculate the magnitude and direction of the net magnetic field at point P, located at the 
center of the square with edge of length 0.20 m. 
 
Fig# 
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A) 20 µT toward the bottom of the page 
B) 10 µT toward the left of the page 
C) 30 µT toward the right of the page 
D) 40 µT toward the top of the page 
E) 0 
 
Sec# Magnetic Fields Due to Currents  -  Calculating the Magnetic Field Due to a Current 
Grade# 55 
 
Q28. 
The wire shown in Figure 7 carries a current of 40 A. Find both the magnitude and the 
direction of the magnetic field at point P. 
 
Fig# 

 
 
A) 0.94 mT out of the page 
B) 0.94 mT into the page 
C) 1.21 mT out of the page 
D) 1.21 mT into the page 
E) 0.51 mT into the page 
 
Sec# Magnetic Fields Due to Currents  -  Calculating the Magnetic Field Due to a Current 
Grade# 55 
 
Q29. 
A 200 turn coil of radius 2.2 cm and resistance 5.5 Ω is coaxial with a solenoid of  
300 turns/cm and radius 1.6 cm (see Figure 8). The solenoid current drops from 1.5 A to  

P 

90o 

2.0 cm 

40 A 

A 

B 

C 

D 

0.20 m 

0.20 m 

P 
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0.50 A in 20 ms. What is the current induced in the coil during this time interval? 
 
Fig# 

 
 
A) 0.055 A 
B) 0.024 A 
C) 1.1     A 
D) 0.92   A 
E) 0.24   A 
 
Sec# Induction and Inductance  -  Lenz’s Law 
Grade# 45 
 
Q30. 
A rectangular loop of wire is placed midway between two long straight parallel conductors as 
in Figure 9. The conductors carry currents i1 and i2

 

 which are antiparallel to each other. The 
magnitudes of the currents are increasing with time at the same rate. Which one of the 
following statements is TRUE? 

Fig# 

 
 
A) The net induced current in the loop is counterclockwise. 
B) The net induced current in the loop is clockwise. 
C) The net induced current in the loop is zero. 
D) The net induced magnetic field in the loop is into the page 
E) The net induced magnetic field in the loop is zero. 
 
Sec# Induction and Inductance  -  Lenz’s Law 

i1 i2 
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Grade# 45 
 
 
Test Expected Average = 51



 


