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Last Name:                                First Name                                   Network-ID   

 

Discussion Section: Discussion TA Name:   

 

This is an opportunity to improve your scaled score for hour exam 2. You must turn 

it in during lecture on Wednesday April 16
th

.  All work must be your own, but you 

may consult others in preparing your solution. 

 

1.  You must both circle the correct answer and show your work.  Full credit will be 

given for the correct answer being circled, and a clear solution/explanation for how you 

got that answer.  No partial credit will be awarded.  Each problem contains a short 

statement of what work should be included, and the first page is completed as an 

example.  All work must be clearly legible on the exam paper given (no extra pages may 

be attached). 

 

2.  Your scaled score will be the average of the unscaled score you received on the actual 

exam, and the score you receive on this opportunity to redo the exam. Taking this redo 

cannot lower your scaled score. 

 

3.  Only a subset (approximately 10) of the questions you submit will be graded. Your 

score will be the average of your score on the graded questions. Each graded problem 

will count equally towards your score, since you must show your work for all questions.  

For example, if 10 questions are graded on your exam, and 8 have the correct answer and 

a clear solution, your score on this exam would be 80%.  If your raw score on the original 

exam was 60%, then your scaled score for hour exam 2 would be 70%. 

 

4.  Our goal is to have the results for this regraded exam available in the gradebook by 

reading day. 

 

5.  Good Luck! 

 



PHYS 102 Exams

1)

2)

3)

Hour Exam 2 (A)

The next three questions pertain to the situation described below.

A negatively-charged particle, moving at a speed v = 165 m/s,
enters a region of width d = 0.87 m that contains a uniform
magnetic field of magnitude B = 1.7 T pointing out of the page,
as shown in the figure. The mass and the magnitude of the
charge of the particle are unknown.

In which direction will the particle be deflected?

Upa.
Downb.

What is the minimum mass-to-charge ratio ( m/q ) such that the particle can traverse the whole shaded
region and exit through the right?

m/q = 0.0064 kg/Ca.
m/q = 0.0112 kg/Cb.
m/q = 0.00427 kg/Cc.
m/q = 0.00345 kg/Cd.
m/q = 0.00896 kg/Ce.

Now an electric field of magnitude E = 78 N/C is added to the shaded region. What should the speed of
the particle be such that it travels in a straight line across the shaded region?

v = 39.9 m/sa.
v = 1.22 m/sb.
v = 45.9 m/sc.
v = 76.6 m/sd.
v = 4.13 m/se.
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tstelzer
Typewritten Text
Show how apply RHR (fingers point in _____ etc)  75%

tstelzer
Typewritten Text
show work starting w/ F=ma,  and solve 

tstelzer
Typewritten Text
Show work starting w/ F=ma

tstelzer
Oval

tstelzer
Typewritten Text
F = ma
qvB sin(90) - qE = 0
v = E/B
   = 78 / 1.7
   = 45.9

tstelzer
Oval

tstelzer
Typewritten Text
F= ma
qvBsin(90) = mv^2 / r
m/q = B r / v
       = (1.7) (0.87) / (165)
       =  8.96e-3

tstelzer
Typewritten Text
Fingers in direction of v (right/positive x)
Palm in direction of B (out of page + z)
Thumb = direction of force on positive charge (down/-y) 
Negative charge so force is opposite (up)

tstelzer
Oval
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The next two questions pertain to the situation described below.

A rectangular loop of area A = 0.0245 m2 and carrying a current I = 3.9 A is exposed to a uniform magnetic
field of magnitude B = 4.6 T, as shown in the figure.

What is the magnitude of the torque exerted on the loop?

0.136 Nma.
0.153 Nmb.
0.418 Nmc.

As seen from the front, in which direction will the loop rotate?

Clockwisea.
Counterclockwiseb.
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Typewritten Text
Show work starting w/ expression for torque

tstelzer
Typewritten Text
Either show forces on diagram (front view) or
explain using dipole moment.
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The next two questions pertain to the situation described below.

Three long, straight wires, each carrying a current I = 4.8 A, are arranged as shown in the figure, with d = 2
m and θ = 30 degrees.

What is the magnitude of the total magnetic field at the origin, Btotal , due to the three wires?

Btotal = 1.07 × 10-6 Ta.

Btotal = 2.07 × 10-6 Tb.

Btotal = 1.92 × 10-6 Tc.

Btotal = 1.36 × 10-6 Td.

Btotal = 1.47 × 10-6 Te.

What is the x component of the net force on one meter of the top wire due to the other two wires?

Fx = -2.3 × 10-6 Na.

Fx = 3.99 × 10-6 Nb.

Fx = -3.99 × 10-6 Nc.

Fx = 2.3 × 10-6 Nd.

Fx = 0 Ne.
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Typewritten Text
Draw B from each wire, then show calc of x and y components
 be sure to show angle, and combine to get Btotal

tstelzer
Typewritten Text
Draw forces from lower currents, then calculate magnitude using
expression for force between two wires, then calculate 
x component. Be sure to label angles



8)

9)

The next two questions pertain to the situation described below.

A coil of wire turns between the poles of a permanent magnet as shown in the diagram. The coil has N=34
turns of wire. The magnet produces a constant field of magnitude B = 0.119 T. The coil has a cross-sectional

area A = 0.0411 m2.

The coil is driven at an angular frequency ω = 4.08 rad/s. What is the peak emf, ε, this generator can
produce?

ε = 0.02 Va.
ε = 5.7 Vb.
ε = 16.5 Vc.
ε = 0.678 Vd.
ε = 0.166 Ve.

If the coil is driven in the counter-clockwise direction, in what direction is the induced field at the instant
shown?

The induced field is directed toward the left.a.
The induced field is directed toward the right.b.
There is no induced field.c.

4
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Typewritten Text
Just write down correct formula, then show inserted numbers
and final result.

tstelzer
Typewritten Text
Explain using flux and Lens' law. 
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The next three questions pertain to the situation described below.

The series LRC circuit is driven by a voltage generator with V(t) = 12sin(260t)
Volts. The remaining circuit elements have the following values; R = 12.5 , C

= 8.5 × 10-5 F and L = 0.25 H.

The voltage across the generator ___________ the current through the generator.

lagsa.
leadsb.
is in phase withc.

Which of the following circuit elements has the largest peak voltage across it?

Resistora.
Generatorb.
Capacitorc.

What is the average power delivered by the generator?

Paverage = 3.3 Wa.

Paverage = 1.65 Wb.

P
average

 = 2.33 Wc.
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Explain using reactance for L and C

tstelzer
Typewritten Text
Explain using reactance and R

tstelzer
Typewritten Text
Start with formula, show all values you use.
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The next three questions pertain to the situation described below.

The series LRC circuit is driven by a voltage from the antenna
recieving a signal at 915 MHz with peak voltage of 0.0085 Volts. The
remaining circuit elements have the following values; R = 3.8 , L = 2

× 10-9 H and the capacitance is adjustable.

What value of capacitance will provide the largest peak current in the circuit?

C = 1.74 × 10-10 Fa.

C = 1.51 × 10-11 Fb.

C = 2 × 10-9 Fc.

Assuming the above capacitance, what is the peak value of the voltage across the inductor?

V
L max

 = 0.0257 Va.

V
L max

 = 0.0085 Vb.

VL max = 0.00601 Vc.

If you are traveling toward the radio station at 30 m/s the radio waves will be shifted to a slightly

lower frequency.a.
lower wavelength.b.
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Typewritten Text
Explain choice of equation, then show values used.

tstelzer
Typewritten Text
Show choice of equation and values inserted.

tstelzer
Typewritten Text
Explain based on general principle for when gets higher/lower
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An ideal transformer has 50 turns in the primary coil and
10 turns in the secondary coil. A 60Hz AC voltage source
with RMS voltage of  80  V is connected to the primary
coil. A 10  resistor is connected to the secondary coil as
shown in the figure.

What is the average power dissipated in the resistor?

25.6 Wa.

1.6 × 104 Wb.
51.2 Wc.
640 Wd.

3.2 × 104 We.

The next three questions pertain to the situation described below.

The electric field for a plane electromagnetic wave in vacuum s given by

E  = 2100( N/C)*sin(-0.6 m-1 z +  t)  .

What is the frequency of the wave?

f = 6 × 105 Hza.

f = 1.8 × 108 Hzb.

f = 2.86 × 107 Hzc.

What is the magnitude of the magnetic field oscillation?

B = 1.4 × 105 Ta.

B = 7 × 10-6 Tb.
B = 2100 Tc.

In what direction does the wave propogate?

+xa.
-zb.
+zc.
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Show equations started from, and values inserted.
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Show equations used and values inserted.
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Show equation used and values inserted
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Describe what information in equation tells the direction.
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Typewritten Text
E = cB
B = E/c
    = 2100 / 3e8
    =7e-6
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tstelzer
Typewritten Text
The direction can be determined by looking at the argument of the sine function. Since it depends on the value of z, it must be moving in the +-z direction. Since there is a relative minus sign between the two terms, it moves in the + direction.
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Typewritten Text
k = 2 pi/ wavelength (from lecture)
wavelength = 2 pi / k
                   = 2 pi / 0.6
f = c / wavelength
  = c * 0.6 / (2 pi)
  = 2.86e7
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The next two questions pertain to the situation described below.

A beam of unpolarized light of intensity I0 travels in the positive z-direction and is incident from the left on a

series of two linear polarizers as shown. The transmission axis of the two polarizers make angles of  = 54
degrees and  = 122 degrees, respectively, with respect to the positive x-axis. The intensity of the beam

immediately after the first polarizer is I1 = 214 W/m2.

What is the intensity of the incident beam?

I0 = 619 W / m2a.

I
0
 = 428 W / m2b.

I0 = 74 W / m2c.

What is the intensity of the beam immediately after the second polarizer?

I2 = 30.1 W / m2a.

I2 = 59.9 W / m2b.

I
2
 = 74 W / m2c.
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The next four questions pertain to the situation described below.

In figure (a) above, a coil is produced by wrapping a copper wire around a cylinder of iron. The iron
cylinder is fixed within the wire. Which of the following statements is true:

Neither of these.a.
The iron will behave like a magnet if current flows through the wire.b.
The wire will have an induced current if the iron is magnetized.c.

In figure (b) above, a magnetic iron cylinder moves through the coil in the direction shown. Which of the
following statements is true:

The induced current flows right to left across the front of the coil.a.
The induced current flows left to right across the front of the coil.b.
There is no induced current.c.

In figure (b) the cylinder moves through the coil for t = 3.95 s and produces |ε| = 0.119 V. What is the
magnitude of the change flux?

Δ Φ = 0.94 T m2a.

Δ Φ = 0.235 T m2b.

Δ Φ = 0.0301 T m2c.

Δ Φ = 0.47 T m2d.

Δ Φ = 0.157 T m2e.

In figure (b) the coil has a diameter d = 0.0411 m and 100 turns of wire. The resistance per unit length is
34.3 Ω/m. The emf is |ε| = 0.119 V. What is the magnitude current in the coil?

I = 269 μAa.
I = 844 μAb.
I = 53.7 μAc.
I = 3470 μAd.
I = 537 μAe.
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Mechanics: 
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Electrostatics: 
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Resistance: 
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Circuits: 
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AC circuits and transformers: 
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Electromagnetic waves: 
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Reflection and refraction: 
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Interference and diffraction:  
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Quantum mechanics: 
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Quantum atom:   )1( L  mLz   

 
Nuclear physics and radioactive decay: 
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Special relativity: 
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Constants and unit conversions: 

2/8.9 smg   Ce 191060.1   

2212
0 /1085.8 NmCε   229

0

/1099.8
4

1
CNm

πε
k   AmTπμ /104 7

0    

sm
με

c /103
1 8

00

  sJh  3410626.6  eVnmhc 1240  

JeV 191060.11   MeVkgmproton 9381067.1 27    keVkgmelectron 5111011.9 31    

 
 
 

SI Prefixes 
Power Prefix Symbol

109 giga G 
106 mega M 
103 kilo k 
100 — — 
10–3 milli m 
10–6 micro μ 
10–9 nano n 
10–12 pico p 
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