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Q1.

Two sinusoidal waves have the same angular frequency, the same amplitude ym, and travel in
the same direction in the same medium. If the two waves differ in phase by 50°, then find the
amplitude of the resultant wave.

A) 1.8 Ym
B) 0.35 ym
C) 0.91 ym
D) 1.3 ym
E) 0.64 ym

Q2.

You are standing at a distance D from an isotropic point source of sound. You walk 50.0 m
toward the source and observe that the intensity of the sound has doubled. Find the distance
D.

A) 171 m
B) 50.0m
C) 127 m
D) 154 m
E) 201 m

Q3.

Suppose that on a linear temperature scale X, water boils at —53.5°X and freezes at
—170°X. Find the temperature of 335 K on the X scale? (Approximate water’s boiling point
as 373 K\)

A) —97.8 °X
B) —82.9 °X
C) -73.8 °X
D) —121 °X
E) —102 °X

Q4.

The p-V diagram in FIGURE 1 shows six curved paths (connected by vertical paths) that can
be followed by a gas. Which two of the curved paths should be part of a closed cycle (those
curved paths plus connecting vertical paths) if the net work done by the gas during the cycle
is to be at its minimum positive value?

Fig#
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A) candd
B) cande
C) eandf
D) cand f
E) bandc

Q5.

A quantity of an ideal gas is compressed to half its initial volume. The process may be
adiabatic, isothermal, or isobaric. Rank those three processes in order of the work done on the
gas by an external force, LEAST to GREATEST.

A) isobaric, isothermal, adiabatic
B) adiabatic, isothermal, isobaric
C) adiabatic, isobaric, isothermal
D) isothermal, adiabatic, isobaric
E) isobaric, adiabatic, isothermal

Q6.
The temperature of 1.00 mol of a monatomic ideal gas is raised reversibly from 300 K to
400 K, with its volume kept constant. Find the entropy change of the gas.

A) +3.59 JIK
B) +2.75 J/K
C) —2.75 JK
D) +5.21 J/K
E) +2.32 J/K

Q7.

FIGURE 2 shows four situations in which five charged particles are evenly spaced along an
axis. The charge values are indicated except for the central particle, which has the same
charge in all four situations. Rank the situations according to the magnitude of the net
electrostatic force on the central particle, GREATEST first.

Fig#
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A) 3,1,2,4
B) 1,2,4,3
C) 1,3,4,2
D) 3,4,1,2
E) 2,4,1,3

Q8.

FIGURE 3 shows a horizontal electric field of magnitude 2.00 x 10° N/C that causes a small
ball of mass 2.00 g and charge 25.0 nC attached to an insulating massless string to hang in

air. Ignoring air friction, find the angle 6.

Fig#

A) 14.3°
B) 10.9°
C) 18.2°
D) 19.1°
E) 22.5°

Qo.

Consider three infinite non-conducting sheets with uniform charge densities (—o, +20, +30),
as shown in cross sectional view in FIGURE 4. If 6 = 8.85x107'2 C/m?, then find the electric

field between sheets B and C.

Fig#
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A) —I N/C

B) —2i N/C

C) H N/C

D) +2i N/C

E) 0

Q10.

Find the electric field at the point (x, y, z) = (3.00 m, —2.00 m, 4.00 m), if the electric potential
is given by V = 2.00xyz?, where V is in volts and X, y, and z are in meters.

A) (+64.0i —96.0]+96.0k) N/C
B) (-64.0i +96.0]+96.0k) N/C
C) (+64.01 —64.0j—96.0k) N/C
D) (+96.0i —96.0]+96.0k) N/C
E) (+64.0i —64.0]+96.0k) N/C

Q11.

In FIGURE 5, a 10.0 V battery is connected across capacitors of capacitances
C1= C6=3.00 uF, C3 = C5=4.00 uF and C2 = C4 = 2.00 pF. Find the charge stored by the
equivalent capacitance of the capacitors.

Fig#
I
C, Co
o |
C:
+ 3
V==
Co
G,

A) 3.00x105C
B) 6.00 x 10°5C
C) 4.00x 10°5C
D) 9.00 x 10°5C
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E) 200x10°C

Q12.

Two cylindrical wires, 1 and 2 are made of the same material. The resistance of wire 1 is
three times the resistance of wire 2. If the length of wire 2 is four times the length of wire 1,
then find the ratio of their cross-sectional areas, A2/Aa.

A) 12

B) 6.0
C) 3.0
D) 0.17
E) 4.0

Q13.
In FIGURE 6, if the battery shown is an ideal electromotive force of 18.0 V, then calculate
the power delivered to resistor Rz = 3.00 Q in the circuit.

Fig#
Ry
W
L 2.000 o o
IS0V —V Ry 3.00Q R 1.00Q
T
AMN
4.000
A) 1.33W
B) 4.00 W
C) 3.20 W
D) 2.67 W
E) 2.00 W
Q14

Two resistors R1 and Rz, with R1>Rz, are connected to a battery, first individually, then in
series and then in parallel. Rank those arrangements according to the amount of current
through the battery, LEAST first.

A) Series, R1, Rz, parallel
B) Parallel, Rz, Ry, series
C) Series, Parallel, Rz, R1
D) Series, Rz, R1, parallel
E) R2, series, Ri, parallel
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Q15.

A capacitor with an initial potential difference of 100 V is discharged through a resistor when
a switch between them is closed at t = 0. If at t = 10.0 s, the potential difference across the
capacitor is 1.00 V, then find the potential difference across the capacitor att=13.0's

A) 0.250 V
B) 0.725V
C) 0.114V
D) 0.395 V
E) 0.042V

Q1l6.
In the circuit of FIGURE 7, the current I1 = 4.0 A. Find the value of current Is.

Fig#

€ 12V
1l il
"

o le g llz
o

6.0 Q
-
i

A) 80A
B) 6.0 A
C) 5.0A
D) 9.0 A
E) 7.0 A

Q17.

Five resistors are connected as shown in FIGURE 8. Find the potential difference Va—Vs, if
the current through the 2.70 Q resistor is 2.20 A?

Fig#
— AAAAN——— AN,
A 3200 410 O
270 Q 2400
i=220A 3.60Q g
ANAAN—e
A) 27.1V
B) 19.1V
C) 216V
D) 150V
E) 33.7V
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Q18.

Copper has 8.50 x10*28 free electrons per cubic meter. A 84.9 cm-long copper wire that is
2.05 mm in diameter, carries 4.85 A of current. How much time does it take an electron to
travel the length of the wire?

A) 131 min
B) 110 min
C) 120 min
D) 149 min
E) 172 min

Q19.

At one instant, an electron is moving in the xy plane, the components of its velocity

being vx = 5.00x10° m/s and vy = 3.00x10° m/s. A magnetic field of 0.800 T is in the positive
x direction. At that instant, find the acceleration of the electron. [Ignore gravity]

A) +4.22 x10% K m/s?
B) +2.32 x10° | m/s?
C) +2.22 x10% | m/s?
D) —2.22 x10% | m/s?
E) —4.22 x10% k m/s?

Q20.

A particle (m =3.30 x 10 ~?" kg, g = 1.60 x 10 ~ ' C) is accelerated from rest through a

10 kV potential difference and then moves in a direction perpendicular to a uniform magnetic
field of magnitude B = 1.00 T. Find the radius of the resulting circular path.

A) 20.3mm
B) 17.0 mm
C) 9.00 mm
D) 10.0 mm
E) 15.0 mm

Q21.

FIGURE 9 shows two concentric circular wire loops, of radii r1 =20.0 cm and r2 = 30.0 cm.
Both loops located in the xy plane and each loop carries a current of 8.00 A but in opposite
current directions. Find the magnitude of the net magnetic dipole moment of the system.

Fig#
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A) 1.26 A.m?
B) 3.27 A.m?
C) 1.05 Am?
D) 3.11 A.m?
E) 2.33 A.m?

Q22.

A wire 50.0 cm long carries a 0.500 A current in the positive direction of an x axis through a
magnetic field of B = (3.00 mT) j + (10.0 mT)K . Find the magnitude of the magnetic force on
the wire.

A) 2.61 mN
B) 1.31 mN
C) 9.00 mN
D) 10.0 mN
E) 15.0 mN

Q23.
FIGURE 10 shows three circuits consisting of concentric circular arcs (either half or quarter
circles of radii r, 2r, and 3r) and radial lengths. The circuits carry the same current. Rank

them according to the magnitudes of the magnetic fields they produce at C, GREATEST
first.

Fig#
1 2 3
[ ] [ ]
C C
A 1,23
B) 3,2,1
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C) 1,32
D) 2,3,1
E) 2,1,3

Q24.

FIGURE 11 shows two current segments. The lower segment carries a current of i1= 0.40 A
and includes a semicircular arc with radius 5.0 cm, angle 180°, and center point P. The upper
segment carries current i2= 0.80 A and includes a circular arc with radius 4.0 cm, angle 120°,
and the same center point P. Find the magnitude and direction of the net magnetic field at P.

Fig#
-
el

}i')

A) 1.7 uT, into the page
B) 6.7 uT, into the page
C) 6.7 uT, out of the page
D) 1.7 uT, out of the page
E) 3.2 uT, into the page

Q25.

A long solenoid has 100 turns/cm and carries current i. An electron moves within the
solenoid in a circle of radius 2.50 cm perpendicular to the solenoid axis. If the speed of the
electron is 7.50x10° m/s, then Find the current i in the solenoid.

A) 13.6 mA
B) 11.1 mA
C) 17.5mA
D) 10.7 mA
E) 22.9 mA

Q26.

FIGURE 12 shows a cross sectional view of two long parallel wires that are separated by
distance d = 18.6 cm. Each wire carries 4.23 A, out of the page in wire 1 and into the page in
wire 2. In vector notation, find the net magnetic field at point P at distance R = 34.2 cm, due
to the two currents.

Fig#
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A) B=+1.25x10°1 T
B) B=+1.25x10°] T
C) B=+1.25x10°k T
D) B=-1.25x10°] T
E) B=-125x10°1 T

Q27.

A long cylindrical conductor of radius of 3.0 cm carrying a uniform current of 1.0x102 A.
Find the magnitude of the magnetic field inside the conductor at a radial distance of 2.0 cm
from the wire center.

A) 444 x 104 T
B) 6.66 x 104 T
C) 554 x 10T
D) 2.96 x 104 T
E) 3.12x 104 T

Q28.

FIGURE 13 shows a square wire loop with 2.000 m sides is perpendicular to a uniform
magnetic field, with half the area of the loop in the field. The loop contains an ideal battery
with emf of 15.00 V. If the magnitude of the field varies with time according to

B = 0.04200 — 0.8700t, with B in teslas and t in seconds, find the net emf in the circuit.

Fig#
L
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A) 16.74 V
B) 13.26 V
C) 1.740 V
D) 15.00 V
E) 23.48V

Q29.
A conducting loop is placed near a long straight wire carrying a constant current I, as shown
in FIGURE 14. Find the action that will induce a clockwise current in the loop.

Fig#
loop away

left right

toward

wire

I

A) Moving the loop towards the wire.
B) Moving the loop away from the wire.
C) Moving the loop to the left.

D) Moving the loop to the right.

E) Not moving the loop.

Q30.

A copper wire of length 10.0 m and a resistance of 2.50 €, is formed into a square loop and
then placed with its plane perpendicular to an external uniform magnetic field that is
increasing at the constant rate of 25.0 mT/s, at what rate is thermal energy generated in the
loop?

A) 9.77 mW
B) 7.72 mW
C) 5.55 mwW
D) 2.96 mW
E) 5.12 mW
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