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 credlt 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 probiem 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_aII_the problems on this test.

Problem Description Max Score
Score
1 Multi-Choice & 37
Short Answer

Total 37




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

a) If the current flowing through the solenoid as shown below is decreasing,

indicate the direction ofmereasmg EMF on the solenoid (Explain) (3 pts).
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b) An inductor is in series with a 1.0 Ohm resistor. By checking the value of
the current through the resistor every 0.2 seconds after a battery is piaced 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 after the real current reaches about 0.95 Al) Choose
the best estimate for the value of the inductance in the circuit, and briefly
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c) What is the self-lnductanoe of a solenoid of length 30.0 cm, area
1.0 cm? and 300 turns of wire? (2 pts) Which will increase the
inductance the most for the same length of wire : 1) doubling the
turns/length OR 2) Doubling the area of each turn? (be sure to justify
your answer mathematically!} (4 pts)
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Multi & Short Answer cont'd (Show Your Work!)
. | o gnitude of 0.20T.

Lo D Ficld imeida tha dashed area Shc%\:\{gu?i‘?& L euae frictiontessly On

force F, a

constant applied ; _ city of 22 m/s.
ngdtfozng rails as shown with a constant velocity 7 0cm
25 cm
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- d) What is the EMF induced across the bar? (5 pts) | Emf = 022V
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e) Indicate the direction current flows through the f?ar due to the
induced emf. (Draw an arrow on the bar.) Explain. (3 pts)
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f) Suppose 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 pts) Explain. _
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MiJIti-ChoiCe & Short Answer contd (Show Your Work!)

g) A 0.2 Ohm resistance, a 1.5 mH inductor and a 2.6 mF capacitor are in
series in a circuit being driven by a sinusoidally varying voltage. What is
the resonance frequency of this RLC combo? (3 pts)
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h) Above the resonance frequency, will the current through the series

combination Lead or Lag the voltage supplied to the whole circuit by the
driving voltage? Explain (3 pts)
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i) What is the average power supplied by the voltage source at a frequency
that is 10% lower than the resonance frequency’? (5 pts) @ssume. Viag =10 l/)
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j) What is the value of the tmpedance when the average power drops to
half of its maximum (resonance) value? (3 pts)
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Physics 116b Test3 October 23, 2008

Name: " Ke\\

This is a 75 minute, olosed book examlnatlon 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.

Probiem Description Max Score
' ' Score
1 Multi-Choice & 39
| Short Answer

Total 39




Multi-Choice & Short Answer (Show Your Workl)

a) If the current flowing through the solenoid as shown below is decreésing,

indicate the dlrection of decreasmg EMF on the solenoid (Explain) (3 pts)
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) An'inductorisin series w1th a 0.50 Ohm resistor. By checking the value of -
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 12s 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 after the real current reaches about 0.95 Al) Choose
the best estimate for the value of the mductance in the cireuit, and briefly
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c) What is the self-inductance of a solenoid of length 20.0 cm, area
2.0 cm2 and 200 turns of wire? (2 pts) Which will increase the
inductance the least for the same length of wire : 1) doubling the
turns/length OR 2) Doubling the area of each turn'? (be sure to justify
your answer mathematlca!lyi) (4 pts) ey B, b 3 xff)d SH
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Multi & Short Answer cont’d (Show Your Work')

The B Field |n5|de the dashed area shown below has a magnatude of 0.10T,
Due to-a‘constant applied force F, a conductlng bar moves frictionlessly on

conduotlng rails as shown with a constant velocrty of 20 m/s.
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d) What is the EMF mduced across the bar'? (5 pts) Emf-:i @J_q pf-. o
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e) Indicate the direction current flows through the bar due to the
“induced emf. (Draw an arrow on the bar.) Explain. (3 pts)
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f) Suppose the B fleld was not perpendlcular to the page but was say,
10 degrees from being perpendlcular and into the page. Assuming the
bar continued along on the rail at a constant ve!oc:ty (due to the same ..
constant applied force F), would the bar have a constant speed that is
faster slower or the same? (3 pts) Explain.
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Multi-Choice & Short Answer contd (Show Your Work!)
Note:The RLC values in part g) are to be used for parts g)-k)

g) A 0.2 Ohm resistance, a 2.5 mH inductor and a 2.6 mF capacitor are in
series in a circuit being driven by a sinusoidally varying voltage. What is
the resonance frequency of this RLC combo? (3 pts)

)
ot vgd0nance, wbl= -1.3(_ i f= (92;!{%2’
(w= 30'1'1”}‘(:\). R I e . _
ov ¥ 3w VEE "o LRovas e 0002654, = G L"/_(_"
h) Below the resonance frequency, will the current through the series _
combination Cead Lag the voltage supplied to the whole circuit by the NN
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i) What is the average power supplled by the voltage source (assume
Vmax = 10.0V) at a frequency that is 10% higher than the resonance
frequency? (5 pts) = w = ‘B\ 4 |
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j) What is the value of the impedance when the average power drops to
half of its maximum average value? (Hint: Maximum average Power

occurs at resonance) (3 pts) A s Ay
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)What are the valuds ot/the frequency in part j) where this occurs? (2 pts)

(note: the blnomial theorem may be useful) . _
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