Physics 116b
Third Partial Examination {October 28,1899 -
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Section & i 7 B
Instruclions

This is a one hout, closed book examination. Put answers in the boxes provided,
or circle the best answer. If nemerical anpwers are needed, you must include units.
Any work needed to justify the answer must be shown in the space provided. A
correct answer without the necessary justifying work may not receive any credit.
You may tear the formuls sheet off the back of the exam.

‘Total point scores for each problem will appear in the table below and in { )
beside each probiem number. Do what is easlest fizst, AVOID glascing at anyone
else’s paper during the exam!

Point Tailies {or the Exam Problems

Probiem | Max Score | Actua Score

1 14
9 15
3 10
4 10

Total




1) Short Questions {2 pt. each){No need to show your work)

{Circle the Correct Response, or Make a Sketch):

a) What is the self inductance of a solesoid of length 10 am, ares 5.0 em? and

100 turns of wire? | : Lf*),“'\a'f"\zA/Q hz%
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b) In 3.0 seconds the current in a particular RE circuit has incressed to a value
. that is 50% of the maximum current possible, What is the time constant of this
" RIL circuit? :
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_ ~¢) You are trying to pull a conductor through & magnetic field. Which drawing
best descibes the path of the eddy currents that appear o resist your pulling.
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1) Short Questions (continued)
d) A sclar cell has & light gathering area of 10 &m? and produces 0.20 4 at 0.80 V

when ifluminated with ssnlight of intensity (Power/Area) of t?i = 1000 W/ms.
What percentage of the sunlight is converted into elecirical power {i.e. what is the

eﬂicie of the solar cell) ? ! P:IV :Co_lﬁﬁ\(ﬁ.%ﬁu‘) = V6 LD
Ig)] ;;}r;? Treudent Qower :(GDD ol \@th) (_ 03
V) 40 %
V)32 % £ . ‘ﬁﬁ}‘bm\b
Ll.r-t.-.? I W -
e 7

e} Assume thai the radiant energy from the sun ﬂtrlkeﬁ the earth as a self prop-
agating electromagnetic wave of average intensity 134¢ W/m?. Choose the best
peak (max) values of E and B for this wave. | 4. .g..,, zt[,‘gc_,,g_f K tno wt gw = puax Bm:w
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£} A coin is Jocated at the butt.mn of & pan uf water Dﬂeﬁ refraction of light AL, Y
tend to mske the coin appear to be deeper or shallower than it real depth?
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g) A laser beam passes from air to glass. What happens to the frequeney of this
Hght?

I) [ncreases
17} Decrenses

} Stays the same
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2) Induced EMF (15 points: 2+ 4 + 5+ 4)
In the figure below, the conducting foop has falien a short

distance and is

now falling at a constant velocity, v. The loop has sides of length, 2 = 0.5 m,
has & mass, M = 10,0 grams, and Resistance, R = 100 Ohms. f B =256 T,
directed into the page as shown, answer the following guestions:
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What force is pulling down on the loop?

(B

F= 0.04%N

Since the Joop is moving at a constant
velocity, there must be an equal force
acting to hold the foop up. What current
do you need to flow in the loop to produce
this force? (indicate the 1 direction t00)

(4)

O4RN I=0.0%8 A

Since there is a resistance ia this loop, you
can calculate the induced EMF. This EMF
is produced by the changing flux. By setting
these equal to each other, you can calculate
the constant velocity, v.
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v=0.063" |®

f you couldn’t solve for v that way,

v =0 wj:alwlate how much power is supplied by

0.0%gN gravity. This should be equal fo the power
- fui o e 206K generated by the current and the EMF in
B =0.06 21 the loop. So, how much power is supplied
.y p:M5V - by gravity?
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3) Polarization (10 points: 2 points + 4points + 4 points)
Initially unpolarized light of intensity I = 10.0 W/m? is incident on a polarizer with its eransmission

axis oriented as shown in the figure belfow, Indicate on the figure the direction of the transmitted
E field after the light has passed through the polarizer. What is the intensity of this transmitted light?
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The Hght that passed through the first polarizer is then incident on a second sheet of polarizer, The
second sheet has it’s transmission axis oriented at 40 degrees from the vertical direction, (you
mmst use your result from above, or choose a direction for the E field if you had no answer)
Indicate the direction of the E field after passing through this second sheet of polarizer, What
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MNow, you want to place a third sheet of pulanzer after the 2nd sheet so that the final intensity of
the light after the third sheet of polarizer is 1/20th of the original intensity. At what angle should
you place this third polarizer. Indicate the direction of the 3nd transmission axis on the figure below.
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;1) Critical Angle (10 points, 5 points each)

The Hght beam strikes Surface 2 at the critical angle.
Determine the angle that light
entered the prism.

o= 47, 3°

n=-1

Determine the index of refraction
of the prism.
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