
Physics 116b Test 3 October 22, 2008

Name:

This is a 75 minute, closed book examination. Put answers in the boxes
provided (if any). If numerical answers are needed, you must include units.
Any work needed to justify the answer must be shown in the space
provided, or as indicated on a separate piece of paper or elsewhere on the
test. A correct answer without the necessary justifying work may not
receive any credit. DO NOT tear the formula sheet off the back of the
exam.

Total points for each problem will appear in the table below and in ( )
beside each problem number. Do what is easiest first. AVOID glancing at
anyone else's paper during the exam. No means of communication
between other students or outside parties is allowed. The honor code is in
effect.

Yau must do aU the problems on this test.



Multi..Choice & Short Answer (20 points)(Show Your Work!)

a) If the current flowing through tl
indicate the direction of .Jncrcssin

c-\..eUt~~ :

b) An inductor is in series with a 1.0 Ohm resistor.
the current through the resistor every 0.2 seconds after a battery is placed in
series with the resistor and the inductor, you notice that it takes about 6s for
the current in the resistor to reach a steady value of 1.0A on your amp-meter.
Since this amp-meter is accurate to about 100mA, the current will read as
1.0 A on the amp-meter atter the real current reaches about 0.95 AI) Choose
the best estimate for the value of the inductance in the circuit, and briefly

explain your reasoning. (4 pis) 0..100.+ 's +0 ~et' -t-o ~S-?(,) tlT~X
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c) What is the self-inductance of a solenoid of length 30.0 em, area
1.0 cm2 and 300 turns of wire? (2 pts) Which will increase the
inductance the most for the same length of wire: 1) doubling the
turnsllength OR 2) Doubling the area of each turn? (be sure to justify
yOur answer mathematically!) (4 pts)
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on the solenoid (Explain) (3 pts).
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-
Mu\ti & Short AnswerVIUI'" "'" _.-
The B Field inside the dashed area shown below has a magnitude of 0.20T.
- L - - ",...~t~nt :;:mo\ied force F I a conducting bar moves friction\ess\y on

- . -~ ",-, 1')1) m/~

e} Indicate the direction current flows through the bar due to the

induced emf. (Draw an arrow on the bar.) Explain. (3 pts)
0 r rs",d )..e. c ~""'1 e.
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t) ~uppose the B field was not perpendicular to the page, but was, say,
10 degrees from being perpendicular and into the page. Assuming the
bar continued along on the rail at a constant velocity (due to the same
constant applied force F), would the bar have a constant speed that is
faster, slower or the same? (3 pis) Explain.
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Multi-Choice & Short Answer contd (Show Your Work!)
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Physics 116b Test 3

Name: . ke'j

This is a 75 minute, closed book examination. Put answers in the boxes
provided (if any). If numerical answers are needed, you must include units.
Any work needed to justify the answer must be shown in the space
provided, or as indicated on a separate piece of paper or elsewhere on the

. test. A correct answer without the necessary justifying work may not
receive any credit. DO NOT tear the formula sheet off the back of the

. .

exam.

Total points for each problem will appear in the table below and in ( )
beside each problem number. Do what is easiest first. AVOID glancing at
anyone else's paper during the exam. No means of communication
between other students or outside parties is allowed. The honor code is in
effect.

You must do all the problems on this test.
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Multi-Choice & Short Answer (Show Your Workl)

,~
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explain ~ur reasoning.
~ '2~

II)
III)
IV)
V)

0.17 H
6.0 H
12.0 H
0.08 H

c) What is the self-inductance of a solenoid, of len,gth 20~0 cm, area
2.0 cm2 and 200 turns of wire? (2 pts) Whichwill increase the'
inductance the least for the same length of wire: 1) doubling the

turns/length
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Multi & ShortAn.swerGonr(j(s.~ow ¥qur Work!)

d) What is the.EMFinducedacross the bar? (5 pts)
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e) Indicate the:djrectioncurrent flows through the bar due to the
. induced emf. (Draw an arrow on the bar.) Explain. (3 pis)
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f) Suppose t,~e B field was notperpendicular.to theHpage, but was, say,
10 degrees from being perpendicular and,into the page. Assuming the
barco~tinuedalong on the rail at a constantvelQcity (due to th~ same
constant applied force F),wouldthe bar h~ve C:1 constant speed that is
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Multi-Choice & Short Answer contd (Show Your Work!)
Note:The RLC values in part g) are to be used for p,arts g)-k)

g) A 0.2 Ohm resistance, a 2.5 mH inductorand a 2.6 mF capacitor are in
series in a circuit being driven by a sinusoidally varying voltage. What is
the resonance f~equency of this R~C combo?
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j) What is the value of the impedance when the average power drops to
half of its. maximLlm average value? (Hint: Maximum average Power.occurs at resonance) (3 pts) .
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