
Exam 2 Multiple Choice Practice Problems
Physics 1251
TA: Brian Clark

Disclaimer: I have ZERO intel about what will be covered on the midterm. This is a collec-
tion of problems that will force you to review concepts that were covered in lecture, homework, and
quizzes. My instincts tell me the questions I have provided here are, on net, slightly more difficult
than you will encounter on the actual exam, but again, no promises.

1. The potential difference across the ends of a wire is doubled in magnitude. Assuming the wire
is Ohmic, which of the following statements is true concerning the resistance of the wire?

(a) The resistance is one-half its original value

(b) The resistance is twice its original value

(c) The resistance does not change

(d) The resistance increases by a factor of four

(e) The resistance decreases by a factor of four

2. A length of copper wire has resistance of 0.172 Ω and a cross sectional area of 7.85 × 10−5 m2.
The resistivity of copper is 1.72 × 10−8 Ω ·m. What is the length of this piece of wire?

(a) 873 m

(b) 250 m

(c) 78.5 m

(d) 785 m

(e) 6570 m

3. A resistor dissipates 1.5 W when it is connected to a battery with a potential difference of 12 V.
What is the resistance of the resistor?

(a) 0.13 Ω

(b) 220 Ω

(c) 18 Ω

(d) 8.0 Ω

(e) 96 Ω

4. Four resistors and a 6 V battery are arranged as follows.

(a) What is the equivalent resistance for this circuit?

i. 50 Ω

ii. 120 Ω

iii. 29 Ω

iv. 5 Ω

v. 12 Ω
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(b) The smallest current passes through which resistor(s)?

i. the 10 Ω resistor

ii. the 20 Ω resistor

iii. the 30 Ω resistor

iv. the 60 Ω resistor

v. It is the same, and the smallest, in the 30 Ω and 60 Ω resistors.

(c) The largest potential difference is across which resistor(s)?

i. the 10 Ω resistor

ii. the 20 Ω resistor

iii. the 30 Ω resistor

iv. the 60 Ω resistor

v. It is the same, and the smallest, in the 30 Ω and 60 Ω resistors.

5. In the diagrams, all light bulbs are identical and all emf devices are identical. In which circuit
will the bulbs glow with the same brightness as in circuit X.

6. Which of the following statements concerning capacitors of unequal capacitance connected in
series is true?

(a) Each capacitor holds a different amount of charge

(b) The equivalent capacitance of the circuit is the sum of the individual capacitances

(c) The total voltage supplied by the battery is the sum of the voltages across each capacitor

(d) The total positive charge in the circuit is the sum of the positive charges on each capacitor

(e) The total voltage supplied by the battery is equal to the average voltage across all of the
capacitors

7. A simple RC circuit consists of a 1µF capacitor in series with a 2800 Ω resistor and a 6 V
battery, and an open switch. Initially, the capacitor is uncharged. How long after the switch is
closed will the voltage across the capacitor be 4.1 V?

(a) 3 × 10−4 s

(b) 3 s

(c) 3 × 10−8 s

(d) 3 × 10−6 s

(e) 3 × 10−3 s
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8. A particle with mass 6.64×10−27 kg and charge +3.20×10−19 C is accelerated from rest through
a potential difference of 2.45×106 V. The particle then enters a uniform 1.60 T magnetic field. If
the particle’s velocity is perpendicular to the magnetic field at all times, what is the magnitude
of the magnetic force exerted on the particle?

(a) 0 N

(b) 1.14 × 10−10 N

(c) 6.55 × 10−10 N

(d) 4.09 × 10−11 N

(e) 7.87 × 10−12 N

9. Two charged particles are traveling in circular orbits with the same speed in a region of uni-
form magnetic field that is directed into the page, as shown. The magnitude of the charge on
each particle is identical, but the signs of the charges are unequal. Which one of the following
statements is correct?

(a) m1 = m2, Q1 > 0, Q2 < 0

(b) m1 > m2, Q1 < 0, Q2 > 0

(c) m1 < m2, Q1 < 0, Q2 > 0

(d) m1 > m2, Q1 > 0, Q2 < 0

(e) m1 < m2, Q1 > 0, Q2 < 0

10. The magnetic field ~B inside a long, ideal solenoid is independent of:

(a) the current

(b) the core material

(c) the spacing of the windings

(d) the cross-sectional area of the solenoid

(e) the direction of the current
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11. A single circular loop of radius 1.00 m carries a current of 10.0 mA. It is placed in a uniform
magnetic field of magnitude 0.500 T that is directed parallel to the plane of the loop as suggested
in the figure. What is the magnitude of the torque exerted on the loop by the magnetic field?

(a) 1.57 × 10−2 N · m

(b) 3.14 × 10−2 N · m

(c) 6.28 × 10−2 N · m

(d) 9.28 × 10−2 N · m

(e) 0 × 10−2 N · m

12. A 1.2 kg rod that has a length of 1.0 m and a resistance of 5 Ω slides with consant speed down
a pair of frictionless vertical conducting rails that are joined at the bottom. Other than the
rod, the rest of the circuit is resistanceless. A uniform magnetic field of magnitude 3 T is per-
pendicular to the plane formed by the rod and the rails as shown. What is the speed of the rod?

(a) 0.38 m/s

(b) 0.90 m/s

(c) 2.6 m/s

(d) 6.5 m/s

(e) 8.7 m/s
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13. Two coils, 1 and 2, with iron cores, are positioned as shown in the figure. Coil 1 is part of a
circuit with a battery and a switch.

(a) Immediately after the switch S is closed, which of the following statements is true?

i. An induced current will flow from right to left in R.

ii. An induced current will flow from left to right in r.

iii. A magnetic field that points toward B appears inside coil 1.

iv. An induced magnetic field that points toward B appears inside coil 2.

v. A current will pass through r, but there will be no current through R.

(b) Assume the switch S has been closed for a long time. Which of the following statements is
true?

i. An induced current will flow from right to left in R.

ii. An induced current will flow from left to right in r.

iii. A magnetic field that points toward B appears inside coil 1.

iv. An induced magnetic field that points toward B appears inside coil 2.

v. A current will pass through r, but there will be no current through R.

(c) Assume the switch S has been closed for a long time. Which of the following statements is
true when coil 1 and its core are moved toward point B?

i. There is no induced current in r.

ii. There is a magnetic field in coil 1 that points toward B.

iii. There is an induced current in R that flows from left to right.

iv. There is an induced current in R that flows from right to left.

v. There is an induced magnetic field in coil 2 that points toward B.

14. The diagrams show five possible orientations of a magnetic dipole ~µ in a uniform magnetic field
~B.

(a) In which case does the magnetic torque on the dipole have the greatest magnitude?

(b) In which case is the potential energy the greatest?
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15. A 6.0 mH inductor and a 3.0Ω resistor are wired in series to a 12.0 V ideal battery. A switch in
the circuit is closed at time 0, at which time the current is zero. 2.0 ms later the energy stored
in the inductor is:

(a) 0 J

(b) 2.5 × 10−2 J

(c) 1.9 × 10−2 J

(d) 3.8 × 10−2 J

(e) 9.6 × 10−2 J

16. The diagrams show three circuits with identical batteries, identical inductors, and identical re-
sistors. Rank them according to the current through the battery just after the switch is closed,
from least to greatest.

(a) 3, 2, 1

(b) 2 and 3 ties, then 1

(c) 1, 3, 2,

(d) 1, 2, 3

(e) 3, 1, 2

17. The total energy in an LC circuit is 5.0 × 10−6 J. If C = 15µF, what is the charge on the
capacitor?

(a) 0.82µC

(b) 8.5µC

(c) 12µC

(d) 17µC

(e) 24µC

18. A car travels northward at 75 km/h along a straight road in a region where the Earth’s magnetic
field has a vertical component of 0.050 × 10−4 T. The emf induced between the left and right
side, separated by 1.7 m, is:

(a) 0 V

(b) 1.8 mV

(c) 3.6 mV

(d) 6.4 mV

(e) 13 mV
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19. A 0.70 m radius cylindrical region contains a uniform electric field that is parallel to the axis
and is decreasing at the rate of 5.0 × 1012 V/(m · s).

(a) The magnetic field at a point 0.52 m from the axis has a magnitude of:

i. 0 T

ii. 7.0 × 10−6 T

iii. 2.8 × 10−5 T

iv. 5.4 × 10−5 T

v. 7.0 × 10−5 T

(b) The magnetic field at a point 1.2 m from the axis has a magnitude of:

i. 0 T

ii. 7.0 × 10−6 T

iii. 2.8 × 10−5 T

iv. 5.4 × 10−5 T

v. 7.0 × 10−5 T
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