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SOLU TIONS

Physics 204— Second Hour Exam
Sunday, April 5, 2009
Prof. George Horton

Your name sticker

with exam code

The exam will last from 6:10 to 7:30 P.M. Use a #2 pencil to make entries
on the answer sheet. Enter the following id information now, before the
exam starts.

In the section labelled NAME (Last, First, M.I.) enter your last name, then
fill in the empty circle for a blank, then enter your first name, another
blank, and finally your middle initial.

Under STUDENT # enter your 9-digit Rutgers ID number.

- Enter 204 under COURSE, and your section number under SEC.

Under CODE enter the exam code given above.

During the exam, you may use a calculator and are allowed one 8% x 11
inch sheet of paper with whatever you want hand-written on it. Xeroxed
or printed sheets are not permitted and will be confiscated.

The exam consists of 17 multiple choice questions. For each multiple choice
question mark only one answer on the answer sheet. There is no deduction
of points for an incorrect answer, so even if you cannot work out the answer
to a question, you should make an educated guess.

Turn off any cell phone or other communication device, and pack it away
in a place clearly inaccessible. You may not use your cell-phone as a clock
or in any other way during the exam.

Before starting the exam, make sure that your copy contains all 17 ques-
tions. Raise your hand if this is not the case, and a proctor will help you.
Also raise your hand during the exam if you have a question.

A proctor will check your name sticker and your student ID when you turn
in the exam. Please have them ready.

You are not allowed to give help to any other student, ask for help from any-
one but a proctor, or change your seat without permission from a proctor.
Doing so will result in a zero score for the exam.

Please hand in the answer sheet. You may take the question paper with
you when you leave.

Some constants are given on the last page.



1. A flux of 4 x 10~® Wb is maintained through a coil for 0.5 s. What emf is
induced in this coil by this flux during that time?
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2. A circular coil lies flat on a tabletop in a region where the magnetic field
vector points straight up. The magnetic field gradually diminishes. When
viewed from above, what is the sense of the induced current in this coil as

the field diminishes? W v(ww?/nZEé é«.&zﬁL
— a) The induced current flows counter-clockwise Hle E/p?/w;dé M
b) The induced current flows clockwise ?7

There is no induced current in the coil /W W
The induced current flows clockwise initially and then flows counter-
clockwise before stopping

e) The induced current flows counter-clockwise initially and then flows
clockwise before stopping

No emf is induced in the coil

T

c
d

3. A wire of negligible resistance is bent into the shape shown.
The long portions of the wire are vertical. A bar of length
a, resistance R, and mass m can slide downwards with-
out friction on the vertical portions. A uniform horizontal
magnetic field B points out of the page. The bar is released
from rest and allowed to fall under the influence of gravity.
(The vertical wires are long enough that their length is of

no concern). Under these conditions, how will the falling | @ ® ®
bar behave? a
a) It will continue to accelerate indefinitely OJMORNO
b) It will slow down and finally come to rest in equi- )
librium @B@ ®
. . . 2 2
c) It will reach a constant terminal velocity mgR/2a*B ® ® ®
—>, d) It will reach a constant terminal velocity mgR/a’B*> | ® ® ®
e) It will reach a constant terminal velocity 2mgR/a® B>
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4. Consider a circular coil that is initially oriented with its plane perpendicular
to a uniform magnetic field. Which of the following changes will NOT lead

to an induced current in the coil? w M (J_) W a
a) Decreasing the magnitude of the magnetic field .
b) Deforming the circular coil into a square shape 0&""‘?""’} W .
c) Rotating the coil about a diameter
—> d) Rotating the coil about an axis through its center and perpendicular
to its plane
e) Increasing the magnitude of the magnetic field

5. Compare the voltage waves shown from
two different AC circuits. The abso-
lute value of the phase difference is 4

v
a) Zero g _ 2
b) 45° e %‘Mﬂm/ 97{/ /><\ ;
—>c) 90° a .
Q) 180 0 W
e) None of the other answers

6. A pure inductor is connected to an AC power supply. In this circuit, the
current

a) leads the voltage by 90° Aee  Tanlbrek ) /thg,@ 73 ﬂ)
—<> b) lags the voltage by 90° WW 23,7 andk Ligenssion -
c

) is in phase with the voltage
d) alternates lagging and leading the voltage
e) leads the voltage by 45°

7. What size capacitor must be placed in series with a 30 {2 resistor and a 40

mH inductor so that the resonant frequency is 500 Hz7 |
)

—> a) About 2.5 uF _ > - — N2
b) About 4.0 pF & - 27 Q}f? = C L (275}
c) About 5.5 pF / —4
d) About 7.0 uF _ > = 2. 5x]?  F,
e) About 8.5 uF' =2 C = ’alf(gff-500>



8. The graph shown represents resonance if the vertical axis is reactance and
the ]

a) horl'zonta.l aags is res.ls'tance XC —_ 20 5_ C

b) straight line is capacitive reactance, the curved
line is inductive reactance, and the horizon-
tal axis is frequency X L= ’?W{ L.

—>» ¢) straight line is inductive reactance, the curved :

line is capacitive reactance, and the horizon-
tal axis is frequency

d) horizontal axis is inductance

e) horizontal axis is capacitance

9. An argon-ion laser produces a cylindrical beam of light whose average power
is 0.750 W. How much energy is contained in a 2.50 m length of the beam?

8) 125x10°7  This wm ble Aign 7, D ipn 7 .
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3.25 x 1077 J E = e ‘: ._ __,—2 — §.25 x /o T

9.25 x 1079 J Bxjp¥
None of the other answers
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10. When a light wave enters into a medium of different optical density, for

example air to glass, £ dohronds on soice,
a) its speed and frequency change, but not its wavelength s o A@/y Zhe Aame-
—» b) its speed and wavelength change, but not its frequency c. b
C AL »e/yw'; 2

d

)
) its frequency and wavelength change, but not its speed V= ﬂ
)
e)

only its frequency changes N = ’}Z AT ,,;{,’ W

its speed, frequency, and wavelength all change . y
P quency. g g N ohondes adhids
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11. A beam of light travelling in air strikes a plate of transparent material at 6 AW !
an angle of incidence of 56°. It is observed that the reflected and refracted
beams form an angle of 90°. What is the index of refraction of this mate-

rial?
a) 1.40 Fhom ) g
© . .
i N
—>d) 148 > - i 56° = N Am =P
e) 1.50 W7~ 34 ‘ 7
::S'g" Y) = Mg( = [[/*'X
A BH°




12. A plane mirror forms an image that is

a) real and upright Ara W} W 785 -
~—> b) virtual and upright

c) real and upside down

d) virtual and upside down

)

734.

virtual and reduced in size

13. Sometimes when you look into a curved mirror you see a magnified image
(big you) and sometimes you see a reduced image (little you). If you look
at the convex underside of a shiny spoon, what will you see? Aee

a) You won’t see an image of yourself because no image is formed 79R.
b) You will see little you, inverted / ?
—> ¢) You will see little you, upright
d) Whether your image is upright or inverted depends on how close you
are to the spoon
e) You will see big you or little you depending on how close you are to
the spoon

14. How far from a 50 mm focal length lens must an object be placed if it is to
form a real image magnified in size by a factor of three?

a) About 46.2 mm Im) = /"t’/yl =3 = 1'1’/5 I = Bﬂlﬁ
b) About 52.2 mm ds 24
¢) About 33.3 mm Reaky, av dj = +t3 40 .
d) About 57.5 mm Lo L )] T N £
—> e) About 66.7 mm Ay x ~ dp + 3dp 3B > s
= ¢4, 7 wm.

15.  An object is placed at the origin. A converging lens of focal length 10 mm
is placed at x = 40 mm on the x-axis. A second converging lens of focal
length 20 mm is placed at x = 90 mm. The final image will be

a) real and enlarged _L + .i—- = l/bL‘ - A | = 13.33 v,
b) virtual and enlarged 4o ( 53,33

—> ¢) real and reduced A X = Yo+ 13.32 = . .
d) virtual and reduced . . AN
e) the same size as the object Then W didlonce &/, -

d, = o —~x; = 9o ~532.33> 34,67,

I W L A) = 4% .0 mm,
Thom 2467 4o T 20 >f f;: e, WW

0| = A da _ 13.33 w0 _ o 4p
o{o' ADQ 4‘0 35‘1!7



16.

In a Young’s double slit experiment, the seventh dark fringe is located 0.025
m to the side of the bright central fringe on a flat screen which is 1.1 m
away from the slits. The separation between the slits is 1.4 x 107* m. What
is the wavelength of the light being used?

a) 58x107"m Aoan € =
b) 54x 107" m

:,_Q_‘gg. = = I.-'S"Dq
’Lﬁf’ J.! > P

—>c) 49x10Tm s B = Cm,,t > Mm/[[wft7)-

d) 43x107"m
e) 3.8x107"m = )

=
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17. Light shining on a diffraction grating has a wavelength of 495 nm. The
grating produces a second-order bright fringe whose position is defined by
an angle of 9.34°. How many lines per cm does the grating have?

a) About 1608 lines per cm

wA (a5 20)

b) About 1616 lines per cm d = Ay ﬁ - den 9. 34°

c) About 1627 lines per cm

—=-d) About 1639 lines per cm

e) About 1652 lines per cm

- —4
:zé./x/oém — 4./ x b <A .

Ao L+ = = 1434 Lines porim
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Some Constants

acceleration due to gravity g
electromagnetic permittivity ep
electromagnetic constant k. =
magnitude of electron charge
electron mass

proton mass

magnetic permeability po
speed of light in vacuum
atomic mass unit

1
4meg

9.8 m/s*

'8.854 x 10712 C%/N-m?

8.9875 x 109 N-m?/C?

1.602 x 1079 C

9.11 x 1073 kg

1.67 x 1072 kg

47 x 107" T-m/A

3 x 10® m/s

u = 1.6605 x 107%" kg = 931.5 MeV/c?




