PHYS 212 Second Hour Exam

March 10,2005

- Name K‘f—\/

Problem Session:

Hr_ Instr

Show all work for full credit! Answers mﬁst have correct units and
appropriate number of significant digits. For all the problems (except for

~ multiple choice questions), start with some combination of (a) a fundamental

equation (b) a sentence explaining your approach; or (c) a sketch.

Viomd =340m/s ¢ =3.0x10° m/s

k =8.99%10° Nm?2/C?

Ho =47 X107 N/A

1. (8 pts) Wthh of the following are examples of electromagnetlc waves? Circle as

many as are appropriate.
N\

(a) ) Visible light

PN

(b) The flow of electrons in a circuit
containing a battery and a hght
/t-\bl.ﬂb

(c))The _Signal that enables a cellular
phone to communicate with other
cell phones.

(d) jThe signal that your car radio picks
up from the broadcast tower.

(¢) The sound that you hear from your
radio.

@adar used to determme speed of

passing cars.

2. (8 pts) Your string quartet is supposed to perform on a luxury train trip, but you
missed the departure. You jump in your car to catch up to the train. The train is
traveling east at 20 m/s and your car is traveling east at 32 m/s as the rest of the
quartet starts to tune up. A violin player on the train plays an A, a note which she

hears with a frequency of 440 Hz. The frequency of the note that you hear is (01rcle

one):
| i) Smaller than 440 Hz (i) Equal to 440 Hz
(iii) Gpreater than 440 Hz. (iv) There isn’t enough information to
' choose between the other three
: You
- /—\}@/ =32 == Vtpain = 20m/s
N N \__/ \__/




3. (10 pts) One widely used method of medical imaging uses reflections of
ultrasound to determine the internal structure of the human body. Explain briefly in
the box below the main reason high frequency ultrasonic sound waves are used rather
than lower frequency audio sound waves.
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4 (14 pts) Light from a laser is passing through 6 narrow, equally spaced adjacent slits.
(a) Draw a phasor diagram corresponding to the central maximum in the resulting

interference pattern.

1

1
!

(b) Draw another phasor dlagram corresponding to the first side minimum of the

mterference pattern.
Al exckhor GU\SLQS vdenh CC,Q

(c) From your drawing in part (b), determine the phase difference between light from
two adjacent slits. Label this phase difference on your diagram from part (b).
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S.(17 pts) A loop of wire with resistance R and mass m moves at a constant speed vo
through the illustrated region. There is a uniform magnetic field pointing into the
~ page with magnitude By within the dashed rectangle — everywhere else the field is
zero. Four positions of the loop are indicated as it moves from left to right. All
lengths are labeled in the figure.
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(a) Indicate the direction of the current induced inthe -
loop when it is at position A: (Circle one) - /-\ f\ or @
[+ O ﬁra Y ﬂ LSV *-;7 g = D T4 f -
(b) Indicate the direction of the current induced in the m '
~ loop when it 1%at position B: (C1rcle one) _ , or “ZERO”
j"’\Cd’m/’D Uny 0}4,005,{[( [?e,gf -—58,’/ a.//d/‘.;—w S T (C w

(c) Indicate the direction of the induced current in the m {\
loop when it is at position C: (Circle one) '
- (Circle one.)
s CRonee s =>4 ’0*‘7-"«0
(d) Starting from Faraday’s Law calculate (in terms of any constants and the variables
in this problem) the induced current that flows in the loop at position D. Be sure
to include the direction of the current flow (if any)
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6. (14 pts) Consider an organ pipe with length 35 cm and with both ends open.

J

7. (12 pts) The graphs below show sna

(2) On the illustration of the organ pipe below, draw a sketch of the standing wave

-—

35; cm |

(the displacement wave) corresponding to the third-lowest frequency.

(b) Using your _ske‘tch from part (a), determine the wavelength ahd frequency for
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this note.
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same instant in time.
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pshots of two traveling waves on a string at the

o/

A

A

] ! .
/\ \ a’v’eiJA

vl

Draw a phasor diagram which represents the superposition of these two waves. The
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diagram should be clearly labeled-E&ShGW—What—represemsi\Vave—Aﬂ,_what

represents “Wave B”, and what represents the superposition of the two (“A+B”).
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8.(17pts) A soap film with a thickness of 50 nm is illuminated at normal incidence (i.e.,
perpendicular to the surface) by monochromatic red light with a wavelength of
620 nm in air. (Note: In the illustration the beam does not come in at exactly normal
incidence; this is only for clarity in indicating the distinct paths of the reflections.)
The film is composed predominantly of water with mdex of refraction 1.33 and is
~surrounded on both s1des by air. ’

A =620 nm A . L Aversim,

- (a) Calculate the wavelength of the light inside the film.
(a) ngt e light ins .e1 » < A 7Cf‘*

Aair - éZD’_"ﬁ - 'L/C.é‘nm-
/).-ﬂ‘f-vz _[.33

(b) Calculate the total phase difference between the red light on path A (e, light
reflected from the top surface of the film) and the red light on path B (i.e., light that
enters the film, reflects from the bottom surface and comes back out the top).

_ . 90 n
= AS + 4 2E . -0 K 2’ + Tr
| Ag-lofa! pw“& Sre Y (n-0) = T
= 4,489 radians
- (c) Assuming that the amplitude of each of the two reflected beams is A, detem?ll
the total amphtude for reflected red hght off of this film. '

o, d9 red = 257° Ao 0
| o ' e \' . Aa:ea‘f»‘f? | l)/&»%‘i? ‘
A/ | A 3799 - A r 0,975

Net buplitde = A398% 9552 = 1254



