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Phys25-002, Spring 2005, Exam 2
Student Name:  ___________________________  Seat Number: ________    Sequence Number: 101
Honor Pledge and signature:

I have neither given nor received unauthorized aid on this examination. _____________________

Instructions:


This exam is closed book, closed notes.  However, you may use a calculator.


Mark your answers to the multiple-choice questions on a Scantron answer sheet.

Show all of your work on these test papers for full credit (no other scratch paper is allowed).

Questions 1-13 are worth 3 points each, while questions 14-22 are 4 points each.
Equations and conversion factors that may be useful:
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1.  Which one of the following statements is correct?


1.  Earth's north pole is about 12 degrees from magnetic north.


2.  The north pole of a magnet points towards the Earth's geographic north pole.

3.  The SI unit of magnetic field strength is the gauss (G).


4.  Like poles of a magnet attract each other, and unlike poles repel.

2.  A proton moves with constant velocity in a certain region of space.  Which one of the following conclusions is valid?


1.  There must be no electric or magnetic fields in this region.


2.  There could be an electric field, but no magnetic field.


3.  There could be a magnetic field, but no electric field.

4.  If there is an electric field, it must be the same magnitude as the magnetic field.

3.  If an electron moves downward near the Earth's equator, which direction is this particle deflected?


1.  northward

2.  southward

3.  eastward

4.  westward
4.  If two wires carrying currents in the same direction are placed next to each other, they will experience a force of repulsion.


1.  True

2.  False

5.  A wire carries current towards the north.  In the region beneath this wire, what is the direction of the magnetic field due to the current?

1.  northward

2.  southward


3.  eastward


4.  westward

6.  A rectangular coil lies flat on a horizontal surface.  A bar magnet is held above the center of the coil with its north pole pointing up.  If the magnet is dropped, what is the direction of the induced current as the magnet approaches the coil?


1.  clockwise


2.  counterclockwise


3.  There is no current induced in the coil.

4.  There is not enough information to determine the direction.
7. (modified) A coil of wire rotates about a horizontal north-south axis.  How does the Earth's magnetic field contribute to the emf induced in this coil?


1.  Both the horizontal and vertical components contribute to the induced emf.


2.  Only the horizontal component induces an emf.


3.  Only the vertical component induces an emf.
8.  What will happen to the inductance of a solenoid if it is stretched to twice its length while maintaining the same number of turns and cross-sectional area?

1.  Its inductance will double.

2.  Its inductance will be cut in half.

3.  Its inductance will remain unchanged.
9.  The primary coil of a transformer has 100 turns and its secondary coil has 400 turns.  If the ac current in the secondary coil is 2 A, what is the current in its primary coil?

1.  0.5 A


2.  2 A


3.  4 A


4.  8 A

10.  In an ac circuit, if the peak voltage doubles, what happens to the rms voltage?

1.  Vrms also doubles.

2.  Vrms increases by a factor of √2.

3.  Vrms increases by a factor of 1/√2.

4.  Vrms decreases by a factor of √2.
11.  Consider an ac circuit where an inductor is in series with an incandescent light bulb.  If the frequency of the generator is increased, what will happen to the brightness of the bulb?

1.  The bulb will stay the same brightness.

2.  The bulb will shine brighter.

3.  The bulb will become dimmer.
12.  What is the phase angle between the current and voltage across a capacitor in an ac circuit?

1.  The voltage across the capacitor lags the current by 90 degrees.

2.  The voltage across the capacitor leads the current by 90 degrees.

3.  The voltage across the capacitor is 180 degrees out of phase with the current.

4.  The voltage across the capacitor is in phase with the current.
13.  In a series RLC circuit, an inductor will be dominant at higher frequencies

1.  True

2.  False
14.  A wire of a certain length is carrying a current of 2.0 A.  It is placed at an angle of 60º with respect to a 0.20-T magnetic field.  If the wire experiences a force of 0.40 N, what is the length of the wire?

1.  1.0 m

2.  1.2 m

3.  1.4 m

4.  1.6 m
15.  Two transmission lines, each 0.5 cm in diameter, are separated by a distance of 45 cm and carry a current of 120 A each.  Find the force per unit length acting between these wires.

1.  53 µN/m

2.  6.4 mN/m

3.  0.57 N/m

4.  5.1 kN/m
16.  A solenoid with 500 turns has a diameter of 10 cm, is 40 cm long, and carries a current of 12 A.  What is the magnitude of the magnetic field at the center of this solenoid?

1.  4.9 mT

2.  7.5 mT

3.  76 mT

4.  19 mT
17.  A gold necklace has a resistance of 0.0021 Ω and forms a loop with an area of 450 cm2.  There is a magnetic field of 2.0 T perpendicular to the plane of the necklace, and the field is changing at the rate of 30 T/s.  What is the current induced in the necklace?

1.  13 A

2.  1300 A

3.  640 A

4.  6700A
18.  An airliner with a wingspan of 33.5 m travels towards the east at a speed of 280 m/s in a region where the Earth's magnetic field is 0.42 G directed towards the north and 52º below horizontal.  What is the induced emf between the plane's wingtips?

1.  0.31 V

2.  0.39 V

3.  3.1 kV

4.  3.9 kV
19.  A 25-mH inductor is connected in series with a 20-Ω resistor through a 15-V dc power supply and a switch.  If the switch is closed at t = 0, what is the current when t = 7.0 ms?

1.  280 mA

2.  550 mA

3.  650 mA

4.  750 mA
20.  An rms voltage of 120 V at 60 Hz is applied across a capacitor and a 100-Ω resistor.  If the impedance of this circuit is 200 Ω, what is the average power of this circuit?

1.  36 W

2.  72 W

3.  144 W

4.  280 W
21.  A 120-V rms voltage at 60 Hz is applied across an inductor, a capacitor, and a resistor in series.  If the rms value of the current in this circuit is 0.60 A, what is the impedance of this circuit?

1.  100 Ω

2.  120 Ω

3.  140 Ω

4.  200 Ω
22.  A series RLC circuit has a 100-Ω resistor, a 0.10-µF capacitor, and a 2.0-mH inductor connected across a 120-V rms ac generator operating at 60 Hz.  What is the resonant frequency of this circuit?

1.  60 Hz

2.  11 kHz

3.  22 kHz

4.  71 kHz
Answers:  2, 3, 4, 2, 4, 1, 3, 2, 4, 1, 3, 1, 1, 2, 2, 4, 3, 2, 4, 1, 4, 2
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