Physics 161
Makeup Exam VDD
Wednesday, April 29, 2015
Directions: The exam consists of 25 multiple choice questions. Each question carries equal
weight.
Useful equations and constants:
J
ltr-atm
R = 8:314 m ole
K = 0:082 m ole K
5
1 atm = 1.01 10 Pa
k = 1:38 10 23 KJ
Cp = CV + nR

T ( C)+273.15=T (K)
U =Q W
dU = T dS P dV
H = U + PV
dH = T dS + V dP
A = U TS
G = H TS
S = k ln W ;
N
Wm onatom ic gas = T 3=2 V const. =N !
1
2
= 32 kT
2m v
10 7 Ns2 =C2
0 =4
10 12 C2 =Nm2
0 = 8:84
me = 9:1 10 31 kg
mp = 1:67 10 27 kg
e = 1:6 10 19 C
x
b
yb
zb
~ B
~ = Ax Ay Az
A
Bx By Bz
(1-4pts) A wire has a resistivity of 1.0 10 8 m. What is the resistance for 100 meters of wire with a
diameter of 2mm?
(a) 0.11
(b) 0.21
(c) 0.31
(d) 0.41
(2-4pts) A closed loop circuit consists of an 8.5 H inductor in series with an 0.01 F capacitor. What is
the natural frequency of oscillation (in radians per second) of the circuit?
(a) 3.4 101 s 1
(b) 3.4 102 s 1
(c) 3.4 103 s 1
(d) 3.4 104 s 1
(3-4pts) A closed loop circuit consists of an 8.5 H inductor in series with a 2
resistor. If initially the
current is 1.0 Amps, how long must one wait for the current to decrease to 0.37 Amps?
(a) 2.10 ms
(b) 10.5 ms
(c) 1.15 s
(d) 4.25 s
(4-4pts) An electron moves in a uniform 2.0 nanotesla magnetic …eld. If its speed perpendicular to the …eld
is 300 m/s, what is the radius of its orbit?
(a) 0.75 m
(b) 0.85 m

(c) 0.95 m
(d) 1.25 m
(5-4pts) An electron enters a velocity selector of the type used by J. J. Thomson consisting of perpendicular
B and E …elds. What velocity will be selected (i.e. at what velocity will the total force on the electron be
zero) if E=3 103 N/C and B=0.3 T?
(a) 1.0 104 m/s
(b)1.0 105 m/s
(c) 1.0 106 m/s
(d) 1.0 107 m/s
(6-4pts) Who is the person who made the conjecture in 1856 that Ampere’s law must be modi…ed to account
for the current associated with the displacement of invisible charged particles that …ll all of free space?
(a) Faraday.
(b) Ampere.
(c) Maxwell.
(d) Oersted.
(7-4pts) What is the force between the electron and the proton in hydrogen at a separation of 0.0529 nm?
(a) 1:6 nN
(b) 1:4 nN
(c) 0:95 nN
(d) 0:82 nN
(8-4pts) Consider a point just above the surface of a conductor where the charge density is
= 0:5
nC/m2 . What is the magnitude of the electric …eld at this location?
(a) 31 N/C
(b) 48 N/C
(c) 57 N/C
(d) 64 N/C
~ =2Tx
(9-4pts) A uniform magnetic …eld has a strength B
^+1 T y^: Consider a square loop of wire with a
2
2
~
area vector A = 3 m x
^ - 2 m y^ having a resistance of 2 : How much charge passes through the resistor
when the …eld is turned o¤?
(a) 0 Tm2
(b) 1 Tm2
(c) 4 Tm2
(d) 5 Tm2
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(10-4pts) Consider a process in which a ‡uid expands spontaneously at constant T: If U = 200 J, and
S = 90000 J/K, for what is the maximum amount of work that could be extracted during the expansion
were one so inclined to extract it at 300 K?
(a) 100 J
(b) 200 J
(c) 300 J
(d) 400 J
(11-4pts) An ideal gas is expanded isothermally, from P = 2 atm and V = 1 liter, to P = 1 atm and
V = 2 liters. The expansion may or may not have been carried out reversibly. Circle the statement which
is certainly true:
(a) the work performed on the surroundings is smaller than 2 ln 2 liter-atm.
(b) the heat added to the gas from the surroundings is greater than 2 ln 2 liter-atm.
(c) U < 0:
(d) Ssurroundings > 0:
(12-4pts) The working ‡uid in a heat engine undergoes a cyclic process, repeatedly returning to its initial
state. This means that over each cycle, the change
(a) U = 0:
(b) S > 0:
(c) H < 0:
(d) P > 0
(13-4pts) If 600 kJ of heat is transferred to a system that is in contact with the surroundings at 300 K, the
change in entropy of the surroundings is
(a) 2 kJ/K
(b) 2 kJ/K
(c) 18 kJ/K
(d) 18 kJ/K
(14-4pts) Two glass bulbs having the same volume are connected to one another by a stopcock. Initially,
one bulb is …lled with helium gas at 1 atm, and the other bulb is …lled with xenon gas at 1 atm. The
bulbs are in thermal contact with the surroundings at 298 K. When the stopcock is opened, the gases mix.
Assuming ideal gas behavior, which of the following statements is true?
(a) U < 0
(b) Ssurroundings > 0
(c) Suniverse > 0
(d) Q > 0
(15-4pts) The equation S = k ln W is engraved on Boltzmann’s tombstone in Vienna. What is W ?
(a) Boltzmann’s middle initial.
(b) The gas constant divided by 6.02 1023 :
(c) The number of microscopic con…gurations a system may have while still being considered to be in the
same macroscopic equilibrium state.
(d) Boltzmann’s middle initial.
(16-4pts) A circular wire loop lies in the plane of the page, as shown in the …gure. A magnetic …eld B
is directed into the page; the strength of the …eld, B0 ; is nonzero everywhere in the shaded region. What
happens as the loop slides to the right at a velocity v while straddling the region between B = 0 and B = B0 ?
(a) A current is induced in the loop in the counter clockwise direction.
(b) A current is induced in the loop in the clockwise direction.
(c) A current is not induced.
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(17-4pts) According to Maxwell, electromagnetic waves propagate at a speed given by
1=2
(a) ( 0 0 )
1=2
(b) ( 0 0 )
1=2
(c) ( 0 = 0 )
1=2
(d) ( 0 0 )
(18-4pts) A straight segment of wire carrying current of 1 Ampere in the ^{ direction is placed in a uniform
^ What is the force on the segment if it has a length of 1 meter?
~ = 2T ^{+1T |^+3T k.
magnetic …eld B
^
(a) 1 N ^{+2 N |^+0 N k
(b) 2 N ^{+2 N |^+1 N k^
(c) 0 N ^{ 3 N |^+1 N k^
(d) 1 N ^{+3 N |^+1 N k^
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(19-4pts) Two in…nitely long straight wires each carry a steady current. One wire carries a current of 1
Ampere in the ^{ direction, and the other wire carries an unknown current in the ^{ direction. If the distance
between the two wires is 8 meters, and the magnitude of the magnetic force between them, per meter of
wire, is 1 10 7 N/m, what is the unknown current?
(a) 1 A.
(b) 2 A.
(c) 3 A.
(d) 4 A.
(20-4pts) Consider the circuit shown below, consisting of …ve resistors as marked, and a 10 V battery. At
what rate is heat generated in the 3 resistor? (Assume that the battery has no internal resistance.)
(a) 1:8 W
(b) 1:6 W
(c) 1:4 W
(d) 1:2 W

(21-4pts) A long hollow-core solenoid with length 1 meter has a diameter of 2 cm and a winding density of
5000 turns per cm. What is the solenoid’s self-inductance L?
(a) 0:01 H.
(b) 0:1 H.
(c) 1 H.
(d) 10 H.
(22-4pts) The metal plates of a 0.50 F parallel-plate capacitor are separated from one another by a
dielectric material (insulator) with thickness 10. m. If the dielectric constant is 3.0, what is the plate area?
(a) 0.11 m2
(b) 0.15 m2
(c) 0.19 m2
(d) 0.25 m2
(23-4pts) Consider two capacitors connected in a closed-loop circuit as indicated in the …gure. Initially the
circuit is open, and the 2 F capacitor is uncharged but there is a 1 V drop across the 1 F capacitor. After
the switch is closed and equilibrium has been reestablished, what is the voltage across each capacitor?
(a) 0.33 V
(b) 0.46 V
(c) 0.53 V
(d) 0.66 V

(24-4pts)
(a) 0.5
(b) 1.0
(c) 1.5
(d) 2.0

How much work must be performed to put 1 C of charge on an 0.5 F capacitor?
J
J
J
J
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(25-4pts) A 5 V battery is connected to two di¤erent capacitors placed in parallel in a closed loop circuit.
How is the voltage divided between the two?
(a) Half the voltage is dropped across one capacitor and half the voltage is dropped across the other.
(b) The voltage across each capacitor is 5 V:
(c) The largest voltage drop is across the largest capacitor.
(d) The largest voltage drop is across the smallest capacitor.
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