Summer 2018 Physics 2212 K Quiz #

Print your name and 9 digit Georgia Tech ID number clearly in the spaces below. 3 A
You may use a calculator that cannot store letters, but no other aids or electronic devices.

Free-response questions are numbered I-III. Show all your work clearly, including all steps and logic. Box
your answer.

Multiple-choice questions are numbered 1-7. For each, select the answer most nearly correct, circle this
answer on your quiz, and bubble it on your answer sheet.

Your score will be posted when your quiz has been graded. Quiz grades become final when the next is given.

Be sure your writing is dark. Blue or black ink is recommended.
Do not make any erasures in your free-response work. Cross out anything you do not want evaluated.
Nothing written in the top margins will be evaluated.

The standard formula sheet is on the back of this page. You may remove it from the quiz form if you wish,
but it must be submitted.

The answer sheet for multiple-choice questions is the last page of the quiz form. You may remove it from
the quiz form if you wish, but don’t forget to submit it.

If the page for a free-response problem has insufficient space for your work, you may use the back of the
answer sheet. Make a note on the problem page, so graders know where to find your work. This is the only
extra sheet of work that can be evaluated.

Quiz #3A Page 1 of 10

Pages 9 and 10 had no questions


em92
Typewriter
Pages 9 and 10 had no questions


AT3017dX0 08 93©)s [[IM SOPNIIUSRUW JNOQR SWO[qOI ‘pojen[esd oq jsnul swojqold osuodsor-0o4f Ul S[RIGOIUI PUR SOAIRALIOD [V
‘[ROPI IR S8IIM DUR SOLIBYIR( [[B PUR ‘P8)IS[soUt 8 P[NOYS AJIARIS pue ‘SeIp ‘UOIOLI] ‘Paldellp 9SIMISYIO0 SSo[U[)
s/ 0T X 866°C = 2 JYSIT Jo poadg
20/ 20N 0T X 886°8 = 3/ JURISUOD (UIO[NO))
S/N 186 = F POy [RUOIJR}IARIS S 18]
D 61-01 X 209'T = 2 98IRY) [RIUSTURPULL]

V/W,, 0T X 4f = o1 £J[IqROULIdJ TWNNORA
ZUEN/ 20 21— 0T X $G8'8 = % AJIATJJTULIO ] WINNOCA
8 ,z—0T X €29'T = “w WOJ01J © JO SSeJN

8 10T X 60T°6 = W WOIJIG] Ue JO SSBIA

cq\.\N
g— ="
o
q/1="4
orf Juerl =g
dxd—=§ .
< -1 < NN\\NﬂHb
fad ]
@H/\K.HU WNZDQ\\H\N
T I _
®Q||.\w mAHv
m@sn& (P1 +°1)° = gp
P
agp N =3 0=yP
w%.H\HN g-i—=1
ﬁ\wlchH I m XH\ =4
Ac\ﬁlwlﬁv Xewr — g M\NZHQ
huh\w\wovnw mX‘NNHm
g xab =g
g Vo
o ol 8P
T
4 X Q pod &

Q107 Iowmung

(A% =

O = °1L

v

2 d = 1y

7

JAAvIiDt=n

P,

_ — D

v

AV _

5 PO
wo_ ..&
agp AP
VQWOE:ONU — .V\Nw Xow

yp-g| ="e

mL

>
g-d-=n
qxd=2

pb=4d

b =4
gt _

47 S.M =d
Pt
LM =

SjueISUO)) 23 R[NWLIO] WeX  pue zIing)

0 ="
Wo—~ Py
ﬂMW| I
: [orreredq
="y
w\mwnww
I I
SOLISG
i
AV
AVI=d
w/bp =
AVD =V
C& JE—
1 = A
P | —=AvV
uy
=
M ¢1¢é SAHA



I. (16 points) A circular wire loop has radius r and resistance R. Within
it, a rectangular region a wide and b high contains a magnetic field B
directed into the page. The magnitude of this field depends on time ¢

according to
£\ 2
B N BO ()
to

where B, and t, are positive constants. What is the current in the loop
at time ¢t = T'7 Express your answer in terms of parameters defined in
the problem, and physical or mathematical constants.
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IT. (16 points) A cylindrical wire with radius R carries a current density
J that depends on distance r from the cylinder axis according to

- r oA
J = JOE k
where J, is a positive constant. What is the magnitude of the magnetic
field at a distance R/2 from the center of the wire? Express your
answer in terms of parameters defined in the problem, and physical or
mathematical constants.

1. (6 points) In the problem above, what is the direction of the magnetic field at the indicated point right of
the wire’s center?

(a) In the +x direction.
b) In the —y direction
¢) In the 4z direction.
d) In the +y direction
e) In the —x direction.

(
(
(
(
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ITI. (16 points) The circuit shown is constructed with a 12’V battery, and four resistors having resistances

R, =320
A

Ry = 140 ‘NWR

Ry = 189 !

R =8.0Q Ry

1 =23
AV W
What is the power dissipated in resistor R;? 2
R
4

2. (6 points) In the problem above, let power dissipated in resistor Ry be P;. If a different battery were used
in the circuit, with a potential difference twice that of the battery above (that is, &' = 2€), what would be
the resulting power P| dissipated in resistor Ry?

(a) Pl =P1/4
(b) Pi =P

(¢) Pl =2P,
(d) P =P1/2
(¢) Pl = 4P,
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3. (8 points) A circuit is constructed with a 48 V battery, a switch, three 16 Q resistors, and a 30 mH inductor,
as shown. The switch has been open for a long time. What current is supplied by the battery immediately
upon closing the switch?

(a) 9.0A \:

(b) 1.5A

(¢) 1.0A + 16 ©
(d) 2.0A

(e) 4.0A 48V —_ 16 Q2

30 mH

4. (8 points) A circuit is constructed with a 48 V battery, a switch, three 16 2 resistors, and a 30 uF capacitor,
as shown. The switch has been open for a long time. What current is supplied by the battery immediately
upon closing the switch?

(a) 1.5A _\:

(b) 4.0A

() 1.0A + 16 Q2
(d) 9.0A .

(e) 2.0A 48V —_ 16 Q3

= 30 uF
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5. (8 points) Current flows counter-clockwise around a wire loop that is formed from two concentric circular
arcs, connected by radii, as shown. What is the direction, if any, of the magnetic field at point P, which lies
at the center of the two arcs?

(a) Directly toward the arcs, up the page and to the left.

(b) In to the page.

(¢c) No direction, as magnitude is zero.

(d) Directly away from the arcs, down the page and to the right.
(e) Out of the page.

™

6. (8 points) A rectangular wire loop lies in the plane of the page with clockwise current I. A uniform magnetic
field B is directed to the right, as shown. If there is a net torque on the loop, which side of the loop will

tend to be lifted out of the page toward you?
) _1 7
1 l L J

(a) A net torque will lift the lower side out of the page.
(b) A net torque will lift the right side out of the page.
(¢) There is no net torque.
(
(

Y

Y

d) A net torque will lift the upper side out of the page.
e) A net torque will lift the left side out of the page.

Y

ST

Y
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7. (8 points) The plates in a capacitor have a potential difference of 2kV between them. A particle of unstated
charge is released from rest at the +2kV plate and accelerates toward the 0V plate. It passes through a
small hole and enters a uniform magnetic field. If the particle’s path is deflected up the page as shown, what
is the direction of the magnetic field?

a) 'To the right. 2kV oV
b) Out of the page. T I

(

(

(c) Up the page.
(d) Down the page.
(e) Into the page.
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