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Instroctions

Thisis & one hour+, closed book examination. Pat answers in the boxes provided,
or circle the best apswer. If numerical answers 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 use the formula sheet at the back of the exam.

Total point scores for each problem will appear in the table below and in ( }
beside each preblem number, Do what is easiest first. AVOID glancing at apyone
else’s paper during the exam! The Honor Code is in effect. Please sign the exam
to indicate your Honor Pledge. Good tuck!

Point Tallies for the Exam Problems

Problem | Max Seore § Actual Score
1 14
2 15
3 11
4 |3}
Total

e




i
v v
1) Short Questions (Showing work can gel vou partial credit) i =

(Circle the Correct Response):

L

a) How much energy is stored in a solenoid of length 10 com, area 5.0 cm® and
100 turns of wire | if it carmies 12.0 amps? {3 pts)
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b} In 3.0 seconds the current in a particular RL circuit that consists of a battery,
a resistor, and an inductor connected in series, has increased to & value that is 50%

of the maximum current possible. If the resistor has a value of 3.00 Ohms, what

is the inductance of the inductor? (3 pts) _{‘; . o\ 1} e €O ﬂ%"*tﬂ h‘if
I} 0.69 Henorys L& f{,)
I 1.4 Henrys = o :‘;'/0 Lﬁk - &
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¢} A faser beam passes from air to glass. What happens to the wavelength of

this light?{2 pts)
AT TN AP }2.
1) Increases | ,~> >
< T Decreasps o =
FI} Stays the same - ﬂ Z iy, 7 |‘




1) Short Questions {contingsd}

dy In which direction is this Electric Field pointing for this travelling elecromag-

netic wave? (2 pts) . > Y .
' S =& XL <
i} Up - ,;MD
1) Down B
e B}
VT ORT of the Page 4 g—

e} What is the critical angle for total internal reflection for lght fraveling in
the core funer part) of an optical fiber if the core has an index of refraction of
n = 1.5 and the cladding {outer covering) of the fiber has an index of refraction of

= L.37(2 pts}
| oy L n=1.3
= cladding
//C,' ; =, S
otb 1}‘ AT h‘gt L &
cladding —_ -
n=13 1S Sinbe = L5
1} ¢ = and . _
11} 9 = 400 Ef”QQ-*Li—}-.
11} & = 420 Y

] iy 1 .

£) A fiying sh, under water (n=1.33), sces the sun at an apparent angle of 45
from the vertical. At what angle from the vertical does this fish see the sun when

it “Hies” above (n=1.00} the water?(3 pis) W ')
1) 6 = 200
1} ¢ = 320 I
I17) & = 48" U
IV) 8.2 60" A

Vg =738




2} Induced EMEF:15 points {Show your Work!}

In the figure below, an external force is used to move a conducting loop of
sides 2 and 4 resistance B through a magnetic field ab a constant velacity v as
shown. This produces an induced Eamf in the loop, and a resyliing current. I
=201 a=05m, v=10m/s and B = 0.2 T {B points into the page and is
non-zero ondy to the left of the dotted line as on the figure.): ,571\ 2
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a} Indicate on the Bgure the direction of the current.{3 pts.)

b} What is the value of this cyrrent?
51T 6.Sm 10" [1=0.5A Jom
it o

2.0
=0 S A

<) What is the value of the external force?
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3) Refraction (15 points)

A mirror sits at the bottom of a pool. Light is incident on the surface of the pool as shown,
strikes the mirror, and is reflected back fowards the surface. What 1s the minimum angle
with which vou can tilt the mirror so that none of the light reflected by the mirror escapes
the pool? The index of refraction for water is 1.33 and that for airis 1.

(note: Figuse is a guide only! Le. you can’t "measure” the answer from the figure!)

{Try ta show as much work as you can for partial credit.)
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4) Polanzation (15 points) (Show your work!)

initially unpolarized light is incident upon 2 polarizers. These polarizers have their transmission
axes oriented at 90 degrees relative to each other. If the incident light has an intensity of

=150 Wim?® (jioh i - :
(light 1s nroving to the right) What is the intensity of the transmitted light?
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Now, a third sheet is inseried between the st and 2nd sheet at an angle of 10 degrees relative to
the first sheet.{Indicate on the figure the direction of the transmitted Electric Field, if any{{2 pts.
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Equations
I:f.f_j’ f:f}‘*dﬁi V= fR F=1IV Fom?d

- - i
dp = fB+ ~J'.»'31i, £ = djf g = HA {sometimes), €= 2

(Tnereasing) [ =1Ig(l —eN7), r=L/R (decreasing) 1= Tpe™t7

FoITxB, dF =I@l = B, c;h;g:ff*d?

d ik
%E& -E"} = ﬂ}ﬂﬁ fﬂ dS = mﬁa% +§Lﬂf¢ﬂdnse_d, Imsp{aoﬂmen: =& de

B=pomd  (solenoid), L = pon®Al (solenoid)
Up = {1/2) LI, U= (/) CVE  up = B2/{2m), ug=eF%/2
c= E/B, Pressure= 5/¢, §+ = [}/ g} E x Eﬁ Sop = ErmnrBinae {200}

= E}len {kz —wt), k=2n/k w=2f  Cigum =Arf= 1/\/esit

nysindy = nosinfy {Snells Law), sind, = npfng, n=cfu, mi =n2h

A ) _ Erinistnisaion
£ = Epeos Hpaf-ur:'zﬂf: {=fycos Epl}fnr:'zerr ﬂp{ﬂ{trmr =g — Oozis

!

: . . — Ay
funptarized =% Tunpotarized/2,  Work o= fﬁ -4l = Fl Power = T Fu

Comstants
pg = 4w x 107 TTm
g = B.85x 10717 Loy
c=30x16% m/fs
g = 9.8 mjs?




