. . . The next two questions pertain to the situation described below.
10) In the following RC circuit with a switch S, two resistors R; and R; have the same resistance

R - 20 £, C denotes a capacitor of capacitance /3 u/°, and £ denotes a 12 V battery. In the following RC circuit with a switch S. two resistors /2, and R have the same resistance R - 29 2.

C denotes a capacitor of capacitance 7 u/. and £ denotes a 12 V battery
B

>, >,
ol

E = Ry E — 1S, R,
' 1

Initially, switch S is open for a long time. After 7 =0 switch S 1s closed. Choose the best figure from
below describing the ime-dependence of the current / through R>. Do not forget that the battery /15 sull 11) Switch S has been closed for along ime. What is the current / through R; immediately after S is )

connected. opened? Pay attention to the direction of the current argpw n he ﬁgure Cg .
- When € Swl) 1,20 s
) 1S \

s I I al 0414
; i b/ 021d +
i : D1 03l =) \/C C o S\_(i{‘*

104 \ 1
el 0414 J—- z‘ Q_, - Sq E

i [ 0 N 12) What 1s the voltage ¥ across resistor R, at a llme o['() 5 ms after switch S is opened”

. z = i’y

o7 V - Qt G?o TO
b. ¥y ;5 e

]
9 W

c ¥y 18V C C

@ USe \099 _arowl our\'s\g\a = \/Lu;) " Vc (ﬁ)@ /(za

o

Page 6of I3
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The next two questions pertain to the situation described below.

In the followng figure, /) = 12V, E; -4V, Ry - 7Q.Ry = 12Q.and R; -~ 4 Q. Initially. the switch S
1s open.

13} At junction P three currents /,. /5, and /; meet. Choose the correct relation among them from below
QI,*-I_&I‘;-() SW\_\'(—)’\

Lyp-1s-13=0 i l )( ?

e Ayl =0 3 dws Y\ TO

dody-1y+1;=0
e Iy +1y-1;=0

14) When the switch S 1s closed. what is the current /;?

L 0A ’r Q — Ll
: Is 0574 - E‘L’ 3 - v

c ly 0754
- <7 Z
;0334 = Y . oA G
; ) 2
e [ 074 7 /3 -

Q Page 7of 13

The next three questions pertain to the situation described below.
In the following figure. /£, - 12 V.

Ly - 7V.R; Ry R; Ry 3Q.I,
is not known

Ra+ LRy - 1R 5 =0
b LRy - 1R - 1sRs + £
¢ DRty + IRy~ 1R+
d. IRy + LR, + IR
e DLRy+ IR+ IR+ E>=0

16) What is the current /,? Pay attention to the direction of the current arrow in the figure.

al, 04 E\-K’IHQ‘IT ;’-O ¢V

bty 124
o o e e
e Ry 35

17) The current /5 is measured to be -/.5 4. What is the currenll, ? Again. pay attention to the direction
of the current arrow in the figure.

b1 254 — —
g TR e TR, 20
e l; 04

E + R Page 8 of 13
/\
\ S\XL

l’L\{ 7\ ~L.SA
P

=\



The next two questions pertain to the situation described below.

A current carrying loop of radius r ~ /4 ¢m is oriented horizontally. with its area parallel to the x-z-
plane in the figure below. and a uniform magnetic field is applied that has no z-component. The x-
component of the B field is 3 7and its y-component is 4 7. The current / - 7 A is flowing into the (-7)
direction at the rightmost point of the loop. as denoted n the figure that shows a side view of the loop
(The (~2)-direction points into the page).

18) What 1s the magnitude of the torque on the current loop” ?’
a1t - l7Nm ’E/ TA'% ‘j ’(
bt - 2500Nm - - g]V\ S
T -22Nm (-
@ 13Nm 2.
et ISOONM q, A T (d-lq b\)

19) In which direction will the loop start 1o turn if left free?
QClockmse about an axis parallel to the z-axis
. Counter-clochwise about an axis parallel to the z-axis

c. Around an axis that is nof parallel to the 2 axis.

Page Yol 13

20) Four long straight wires carrying currents of equal magnitude (/; - 7> - I3 - I, - 1) are parallel or

antiparallel to each other such that their cross sections form the comers of a square. as shown in the
figures. The figures indicate the directions of the current in each wire. In which case 1s the magnitude of
the total magnetic field at the center of the square (O) the largest?

O

7
Oy

4
A\

Page 100f 13



-y
Q' B

21) A charged particle travels counterclockwise with speed v on

acircle in the plane of the page. while a uniform magnetic
field 8 is applied in a perpendicular direction. pointing into the
page (as shown below). The period 7'is the amount of time the
particle takes to travel around one complete circle. How would
the period change 1if the speed of the particle was doubled?

B is pointing into the page

would remain unchanged.

would increase by a factor of 2.
d. 7'would decrease by a factor of 2.
e. Twould decrease by a factor of 4.

C}Z’\\‘ould increase by a factor of 4. PU\ - lﬁ

22) Three long. parallel straight wires A, B and C carrya constant current of / -~ 3 A each. The direction
of the current of each wire is as indicated in the figure below. The length of the Wiresis . = / m and
the diameter is D ~ 8 mm. Wires A and B are stuck to each other but electrically insulated from each

other. We call the combination of wires A and B a “double wire AB™. The distance from the center of C
to the centerof Aisr = 2em.

What is the net force on the double wire AB due to wire C?
a Ko Lsx 10N '
b F-ON
c F-26%x10°N

§A’s /"_ F d\’ g Page Il of 13

L fre Be

@he magnetic field points into the page.
The magnetic field points out of the page

23) A particle of charge -|¢| moves in the posilive x-direction with speed v. There is a uniform electric

field E ol magnitude |~ pointing in the positive y-direction and a uniform magnetic field B pointing
in the pegative c-direction. What must be the magnitude of the magnetic {ield. |£]. such that the particle
does not accelerate” (Hint: Pay careful attention to the given direction of E and B).

-lgl %
Ve
F'4
F'4
by
¥
B
t
a 1B = 1]

The charge will accelerate for any magnetic field B pointing in the negative #-direction. D

< B=lay 2
1¢ 90 SAnE DIRgCNON ao

24 A négatively charged particle enters a uniform magnetic field from the south N
and is pushed to the east

In which direction does the magnetic field point”?

T

€

-

© gl

Page 120l 13
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The next twa questions pertain to the situation described below.

A negatively charged particle with charge ¢~ -3¢ enters a
uniform magnetic field 8 - 0.3 I’ pointing out of the page

with a speed of v = /0% m s and sweeps out a half circle of B @
radius r - 5.9 cm before leaving the field

Physics 102 Hour Exam 2 - 5P15

25) What is the particle’s mass? - 3 v l. 6 )() D

HEOENOY S WN e
NepoO© T T T T

\
|

a. More information is required to detemune the mass of the particle. o 3
m 28 x 10 ky — — Q B T \ 14.
sx 107 Z MU~ m = 1s.
m -85 % 107 kg A ) 1
d m-85x% 1 kg B Vd 17.
em 28x 10 kg % lo M 18.
13

&
U«ijqm j 20.

26) What 1s the speed v of the particle upon exiting the region with the B [

1P ms 24.
107 ms 25.

a v
b. v
cv-10'ms 26
Qv-oms Same g¢

v 105ms

-
@
MOAPPOOEIPOTPOPOPNANIEIANIEN®ED

Page 13 0f 13



Physics 102, Lxgm 2 Fall 2011 Physies 102, Lxam 2 Fall 2011

X

1. The picturc above shows a top-down view of a solenoid. The current [ n the solenoid flows 3. Supposc a smaller diameter solenoid is placed inside a larger diameter solenoid. as shown in

clockwisc. Which way docs the magnetic ficld point at the center of the solenoid” the top-down view above. The first hgg current 1) and tums per ugil ccond has
current [= and turns per unit length nf Bot at is the

nto the page magnitude of the magnetic ficld at the'cenler of the solenot
. Out of the page

c. Along the +y dircction B=()

d. Along the -y dircction : ( b) B=puflyn+zn3|

c. Along the +x dircction

. B=p|liny-Lnz}
d. B=pu|lina+ln,
¢. B=pllin>-Lony|

4. If vou have a solenoid 13m long that consists of 169 tumns. what current must you put through
1t to produce a 50uT magneuc ficld at the center?

a. 0.2A T ,\)

b.3.1A -

¢ 39.8A },{o £ n ’r'/r(d U -)urn;
4.235A —_—
¢. 3060A

AW,
S A

26 problems 26 problems



Physies 102, Exam 2 Fall 2011

The next twa questions refer to the following situation:

As shown in the picture below. two long. straight wires arc scparated by 2m. The point P lies at
the midpoint of the line connccting the two wires.

A
_____ @ Po, <

5. If the current through wire A is | A and no current flows through wirc B. what is the
e e sreags

magnitude of the magnetic ficld at point P?
T 1 A

a 1x 17T

b.2x107T g //{
c 4107 T

d314<107T

c 0318« 107 T

\ ™
6. What is the dircction of the magnetic ficld at pomt Pif 1A flows through wire B into the
page?

a. Into the page
ut of the page
dircction

c. The magnetic licld would be zero

5 of 16 pages
26 problems

Physies 102 Iixam 2 Fall 2014

The next two questions pertain to the same situation.

10. A squarc loop (connccted to a batiery not shown in the picture) has a current I flowing in the
loop as indicated below and fies in the x-y planc. The loop is in an cxtemal uniform magnctic
ficld B which potnts in the x dlrccuon The left side of the loop is labeled s. In which direction
daes the loop rotate?

¢, .3

ide s rotates out of the page
- side s rotates into the page
c. the loop does not rotate

11. The current n the loop 1s I = 2.2 A. the side 1s 10 cm. the magneuc field B =2 T and the
number of tums in the loop N = 3. What is the magnitude of the torque on the Ienp"

2.1=0023 N-m

=NTAR g n%—

m) l T Ed \ Bol 16 pages

26 problems



Physigs 102, Exam 2 Fall 2011

The next two questions pertain to the following situation:

The picture below shows three wires oriented vertically, cach spaced a distance d = 10 cm apant.
Wire A has current [, =3 A pointing oul of the page (+z direction) and Wire B has curvent Iy =3
A pointing into of the page (-z dircction). Wirc C has unknown current and dircction. Each wire
is 10 m long.

-~
—

12, If we want current B to have a net force of zcro on it, then in what dircction should current C
int?
out of the page

nto the page
no current is necessary

o

13. Assume the direction and magnitude of the current in wire C is such that the net force on
wire B s zero. In which direction could an external magnetic ficld B.y, be applicd so that there
continucs to be no nct force on wire B?

a +x
b s

@v

9 of 16 pages
26 problems

Phy sies 102, Exam 2 Fall 2011

The next twe questions pertain to the following situation:

A charge with m= | kg and Q= +1.0 C eaters into a parallel plate capacitor with E=100.0 V/m.
An external magnetic ficld with magnitude of 2.0 T 1s applicd in some direction. Ignore the
force of gravity.

| y
B=2.0T
Q@— E

15. Which dircction should the magnctic ficld point to makc it possible for the particlc to travel
in a straight line?

Qulo the page
. Out of the page

¢+
d -y
c.+x

16. What s the initial speed of this charge 1f it travels in a straight linc?

Chinme v =7 E
S locV/
L2

-
= E
AS

11 of 16 pages
26 problems
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Physies 102, Exam 2 Fall 2011 Phy sies 102, Exom 2 Fall 2011

The next question pertains to the following situation: KEY
Fall 2011 - Exam 2
A charged particle with charge Q= 1C is travelling at v = | m/s in the +x dircction toward a

squarc with sidc length 5m containing magnetic ficld B= 3 Tesla, dirccted into the page. The L a
particle enters the ficld at y=2 meters above the bottom of the square. There is no magnetic ficld 2b
anywherc outside the square. 3b
4 b
3b
G 6 c
7 a
%. 8 b
, XR X X XX i
m ¥ E
X X X X X N
12 a
aQ X X X X X 5m 13 e
v 4 d
O—> X X X X 15
16 b
X X X X 74
2m . 18 ¢
. y 19 d
D 20 ¢
2l
5m 20
234d
24 b
17. The particle trascls in a pl i-circle. Given thed of the magneue field. this 3 b
means that the particle exits at cither point C or D. which you must determinc. What is the mass 26 d
of the particle? .
-
2.03kg - m U_ ot B
bl ( — 4) m r \
3 kg -—
i B 2
T 715k 'U/
\ )/
12 of 16 pages 17 of 16 pages

26 problems 26 problems



Physics 102 Exam 2 Spring 2012

The next two questions pertain to the following situation:
Two long straight wires arc placed parallel to one another 9 em apart, as shown in the figurc. The

current in wire 1 1s oriented out of the page. and the current in wire 2 is oriented into the page. A
point P is located 6 em to the right of wire 2

9cm 6cm

Iy—b
® T ® o b
18, Calculate the net magnetic figld in the v f’scclion at

I1=2A I2=8A
oint P. \ l (
et A =|® 6*3 816
i3

Boq =+6.72x 107 T g

| Ba=-334x10°T —L—
(:EFM--zmnln T 15 ” té”
W r\

Q\fi 0- \5 - $;‘O.C%)VV\

19. The net magnetic ficld duc to the two wircs cquals zero at a pomt in the region between the
two wires.

/'/1

a Truc
lse

12 0f I3 pages
26 problems

Bup=49T
<:§ Bup=I8.5T
c.

Phy sigs 1020 Fsam 2 Spring 2042

The next three 4 pertain to the following sit

A particle of mass 5 x 10" kg and speed v, = 3000 m/s enters a region with magnetic ficld Buuom.
which is perpendicular to the planc of the paper. The magnitude of Buom 15 not known. The
particle follows a quarter-circle trajectory and enters another region with a different magnetic
ficld Byop. which is also perpendicular to the planc of the paper. It again follows a quarter-circle
trajectory. The magnitude of Buyp is also not known. The radius of cun ature for the motion n
the top region is larger than that in the bottom region (fup > Thonom).

Biop
Jbattom
~
-
vi
—_—
Briottom

20. Gnen that the particle has charge q = +6 pC. in which dircction does By, point?

a. inlo the page
*out of the page

21. Which is true regarding the relationship between By and Byogm?
hop < Bhuttom

. Biop = Boowom
€. Biop > Broutom

22. Calculate By if rinp is 1.35 meters.

remh o

13 of 15 pages
26 problems

135 m



Phvsigs 102, Exam 1 Spring 2012 Physies 102, Fxom 2 Spring 2012

The next two 4 ions pertain to the following situation: The next two questions pertain to the following situation:
A square loop with sides of unknown length L is cammying a current 1 =3 A. The loop 1s oriented A positively charged particle moving with speed v = 250 m/s caters a region of magnetic ficld of
in space at a 35" angle with respect to the horizontal. The current flows into the page at the top magnitude B =300 T oricnted out of the page. as shown in the figure. The magnetic foree on the
of the loop and out of the page at the bottom of the loop. as shown in the picture below A particle is measured to be 13%10°° N.
magnetic ficld of magnitude B = 2.8 mT is applied in an unknown dircction
v . . . . .
v B=300T
z._b“ . . . L] .
. . . .
v =250 mis -
— l N
—g— et S r\o
L] - L] . . ¢
23, In which direction could the magnetic ficld be oriented for the torque duc to the magnenc
ficld 1o cnuse':hc loop to rotate in the counter<clockwise (CCW) direction as viewed wn the 25. Caleulate the charge Q of the particle.
picture abore . _,,
.
e Q=1x10C F:’ U’g "!.) -
tr . b x 10 ¢

 +2 T Q=3x10"C U’S
dQ=4x10C & -
c.Q=5x10"C T Bod \
om

26. An clectric ficld is now applicd in the same region as the magnetic field. [n which dircction
must the electric ficld be oriented so that the charge travels a straight-line trajectory through the
region of the two ficlds” -

a. L=0381m el
b L=0.192m (_/ z f A g gjn z ) @p
c. L=0.633m . down

L=0.085m c. into the page

=0.037m . I e —5 @, d,qu::)l‘lhc page
¢. ngh
1 >3+ L 1o :

24. Presume the magnetic ficld s now directed downward. in the -y dircction. The torque on
the loop 1s measured to be 1= 64 x 10°° N m. Calculate the length L of the sides of the squarc.

b
(———"’—’ L ’Ll * O wi Check to make sure you bubbled in all your answers.

Did you bubble in your name, exam version and network-1D?

z _L—f/""

i’ g g\) y\ 8’ 14 0f'15 pages 15 0f 15 pages

‘R 26 problems 26 problems
AT 4

h

350)'7(-

L



Phvsies 102,

Spring 2012

KE

e

20

26.

o= eoEeo

5y
Spring 2012 - Exam 2

o

6 oe TB 086

EoT6Boe TT6E

16 of 13 pages
26 problems

Physics 102, Exam2 Fall 2012

8 A 10 m long carbon nanotube wih a mass of 2<10" kg s used as a wre. As shown. the
nanotube carrics 10 A of current to the rght. 1f the Earth’s magnetic ficld is 3x10°* T and
pomis ‘into the page. what i the acceleration of the nanotube”?

-9
a 98 mis? 1=107" A _
25 nus* _— B=5x1075T
T 54107 is® ®
d 0.04 ms?
¢ 2.5% 107" qs® —>
1075m

F:’ iLB S‘H\%'
L——

8§ -

P

2 ) <
12
az t f\.LBl‘/‘g1~

m F\G—\ly\glc
-5
lo/ql“r lo m

6 of 14 pages
27 problems



Phvsics 102, Exam 2 Fall 2012

19. A long straght wire cames current, /i, It produces a magnetic ficld. B;. at a dstance. o).
from the wire. Now, both the current and the distance are doubled
Compare the new magnetic ficld, B, to the origial field, B;

a. By<hB

A 12=21,
4] !
4 d=2d;
¥ B, :
1B,

100f 14 pages

/)__/\/\ r' ¥ 2 27 problems

Pnsics 102, Exam 2

Fall 2012

20. Two wres camy current perpendicular to the page The magmtudes of e two currents
arc equal but onc s into and onc s out of the page. as shown. Where on the lne & the

magnetic ficd cro?

Point C
0
a. Somewhere region A Region A Region  Region Du RegionE
b. Somewhere m regon B B
c. At point C

d. Somewhere m region D
< magnetic ficld & not ro amwhere on the Ime.

Becavsa Luprpdly e M
-

2[. The coil of an MRI soknoid is 8§ cm long and ¢ y
has 2 0.025 m radws. There are 500 tums % it EAAAAA
of wire. How muich current is necded to U JUHY i

producc a3 Tmagnetic ficld inside the
sokenoid? (Note' This device images mice. not humans')

a l=60x107"" A
b./=382A

e I=4714A —_ T
d.I=191x10° A - }A A4
0

c /=149x10" A

T-.%L 1
Mo Hu m 0-08w




Plnsics 102, Exam2 Fall 2012 Plusics 102, Exam 2 Fall 2012

The next two questions pertain to this situation:

A charged dust particke (m = 24, A negatnely charged partcle. -¢.s movmng m the
3x 107 ke g =+ 6x 1071°C)is +zdrecton m aregon that contamns a uniform
) e ) ) Dust magnete ficld along the -x direction.  In what

accclc.m(cd from rost by m,l T T7T Par-"deu ™TT-T 1000V drection must an ckeetrie field pomt so that there
cloctric ficd through 2 107V ELi i pogt s 1o net force on the partick?
potential difference.  The LLyy) l MV
magnetic ficld s zcro i the H ov a. Along +x
ckctric ficld region. It then B ® j b Along -x
enlers aregion that contams a } E=0 Alo“g +\‘
unform 1.5 T magnetic fickd c Ah“": 3
that pomnis mto the page. £ =10
n the magnelic field regon. Left  Straight  Right
22 Wheh of the three paths shown m the figure does the dust particle foflow? .
Flectron
a Lefl 25 An clectron (mass m =9 11x107" kg, and charge e hee
b. Straight 4=-1.60x10"" C) s mitwally at pomt #; with speed
jght vi=3.1x10" s, It s moving m a uniform magnetic

ficld of strength B =10.15T. How fast (v»)s the
clectron movmg when #t reaches pomt /3. which
5 ch=2.5<107 malong Band o= 15x10"m

perpendicular to B with respect to Py
23. What & the radius of cunature of the partck’s motion m the l'g'ﬂ”ll: Tld region” va= 1 Ix10* nvs FlectYon
R=0022 110 ¢ CS) 3.0x10* mis startshere
CH o129m 5.1x10° s
—153m f d va=6T7x10" nvs
d‘ R= 1'5 Im ( ¢ The clectron docs not have cnough encrgy to reach pomt 5.
¢ R=1096m

R SAME a5 belyry

1/,. \/ 12 0f 14 pages 13 of 14 pages
M \f 27 probkeins 27 problems
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Plnsics 102, Exam2 Fall 2012 Plysics 102, Exam2 Fall 2012

The next two questions pertain to this situation. 4 KEY
Exam 2 - Fall 2012
A squarc loop with sdes. L =0.1 m. lics m the
x-zplanc and cames cleetric current. /=3.7 A, ) B lLc
in the dircction shown. The magnetic ficld. N 2a
B=022T, bes m the x-y plane, rotated away 1 < 3b
from the +v direction by an angle 0. as ‘//- L 'f A
shown. P 7 X ;' ;
B < : 6
e b ¢
‘ | 8.b
H 9.d
v c
26. What vahi of ¢ would make the torque on the loop equal to zzro? 1L b
12.a
13 c
< H b
do=-on 15 b
c. The torque is never equal to ro, o -1’7/ 'g ;
I
/ 18 ¢
27. For #=37° how much torque. r. s cxerted on the bop? 19.b
2. ¢
at= 490x107 Nm A. B C ) ' ’ 2 b
b.r= 6350107 Nm i f\ 2.¢
cr= 8.14x107 Nm 2. b
d.or= 223x107 Nm [y Hoc
cr= 8.14x107 Nm } 2. b
26 a
7—. 27 a
PRGN
14 of 14 pages . 150f 14 pages

27 problems 27 problems



Physics 102 Exam 2 Spring 2013

The next three questions pertain to the following situation:

A beam of particles is sent through a velocity selector in order to 1solate charges of a
particular spced to enter into a mass spectrometér (sec befow). In the region of the
velocity selector, the electnie field £ = 2500 N/C upward and the magnetic ficld B) is of
unknown magnitude out of the page. The speed of the sclected charged particles is
v=22x 10* m/s. Ignorc any cffects duc to gravity
~
r 0.0

®©|®® "D, ]

He)

charged } @ @ @ v _'_,@//‘ @
paticle source @ @

®|®®
;@‘@ ®s, © 2

velocity selector mass spectrometer

N

1. The velocity sclector is sct up to select positive charges only

T
( h.; F

2. What is the magnitude of the magnctic ficld B in the region of the velocity selector”? '\)/

B bty
iy VR ELE T

d. By=384 T

c. Br=166 T % -
. @) U

3. The selccted charged particles arc then sent nto a mass spectrometer to identify the
composition of the stream from the source The magnelic ficld B2 = 5.5 uT in this region
is oriented such that the charged particles deflect in semicircles as shown. For a certain
particle in the beam. the mass is measured to be m = 1.56 x 10°* kg for following a path
of radius r = 7.5 mm. What is the charge ¢ of the particle?

i =eeta = MU

=83nC

).368 nC ﬁ
e ¢=250nC

7)% - —'m/__Lr L (26 probioms)
B -
/r ﬁ%;gﬂo \

%
11410 "

W) (;& Wl/j

Physics 102 Exam 2 Spring 2013

7. A proton is moying toward a bar magnet. What is
on the proton if 1t travels in the +y direction at the_pojxge
pownt © is directly below the center gl the-br

a. left
b. nght
. into the page
oul of the page
¢ There is no magnetic force on the proton

5 of 5 pages
(26 problems)



Phisics 102 Exam 2 Spring 2043

The next three questions pertain to the following situation:
Three infinitcly long current-camm ing wires arc placed in a horizontal line. with a

distance « between cach. The magnitudes of the currents in each of the wires are {; = /+ =
13=1. Point P is located a distance « dircctly under wire 2

14 I

f I, I,
box O ®®

y

P

10. What is the general dircction of the net magnetic ficld at point P duc to the three
wires?

) RN B

I1. What is the y-component of the mngnctlc figld at poml P

3o T
(o 33 %3‘7 %

d 8, b% ’B - % A‘_
- ‘a ) B

12. What is the magmitude of the net forcc on a ')f:\g )‘lucr two
wires?

o gofoz,s D

o Fom =2t F =Gz Mo
‘ -3 70!'7;:!:133ﬂ d
(26 prabl 3

Physics 102 Exam 2 Spring 2013
The next two g ins pertain to the following

A single wire loop 1s placed in a uniform magnetic ficld as shown in the dm!,mm The
loop has radius R = 15 cm. Thc current m the loop is measurcd to be /=3.33 A in the
lochwise d as indicated in the figure. The net torque this loop

cxperiences is measured to be T =35.25 x 10 * Nem.

Ny’
,B,/\

13. What is the magnitude of the magncuc ficld?

ppcren 148 5n g 7 om
Shm e SO
¢. B=56mT ‘% _ =

14, Which picturc below shows the direction of rotation ;&In&‘imﬁlhc loop is

allowed 1o rotate freely”
—
R
===
N’ B
_—

a.
TR, 3N
] ] [
" B N’ B N’ B
J " |
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Physics 102 Exam 2 Spring 2013 PHYS 102 Exams Hour Exam 2 (A)

KEY The next three questions pertain (o Ghe situadion deseribed below.

N - 0 . -
Exam 2 - Spring 2013 A negatnely -charged particle. moving at a speed v =163 m/s. 3

Lb cnters a region of width « = (.87 m that contains a uniform
2 b magnetic ficld of magnutude 8= 1.7 T pomting out of the page.
3¢ as shown in the figure. The mass and the magnitude of the
4+ b charge of the particle arc unknown
5. be
6. a
7.d
8. b
?i) ba 1) In which direction will the particle be deficcted?  Show how apply RHR (fingers pointin etc) 75%
Il ¢ Fingers in direction of v (rignt/positive x)
12, a Up Paim in direction of B (out of page + z)
13.b " Down Thumb = direction of force on positive charge (down/-y)
(R Negative charge so force is opposite (up)
15. 2
16, ¢ 2) What is the minimum mass-to-charge ratio (m ¢ ) such that the particle can traverse the whole shaded
17. ¢ region and exit through the right? show work starting w/ F=ma, and solve
18.a
F=ma

¢
;d : a. m g =0.0064 hg/C QvBsin(90) = mvA2 /¢
S b m g =0.0112kg/C mikq=Brlv
22‘ . c. mg=0.00427 kg/C =(17)(087)/(165)
23' . d.n ¢ = 0.00345 kg/C = 8.96e-3
24 b S 41 ¢ =0.00896 kg/C
25 a
26. a

3) Now an clectric ficld of magnitude £ = 78 N/C is added (o the shaded region. What should the speed off
the particle be such that it travels in a straight linc across the shaded region?

Show work starting w/ F=ma
a v=399m/s F=ma
@ 1.22m/s qvB sin(90) - qE =0
cfv=439m/s v=E8
L v=T76.6m/s =78/17
c. v=413m/s =459
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The next two questions pertaigfto the situation described below.

A

Front view

Top view

A rectangular loop of arca 4 = 00245 m? and carrying a current /= 3.9 A is exposcd to a uniform magnclic
ficld of magmitude 8 =4 6 T, as shown in the figure.

4) What 1s the magmitudc of the torque c\cncd on lhc loop? Snow work starting w/ expression for torque

D= To~\8 - 12°
.= 1 AB GO

5) As seen from the front. in which direction will the loop rotate?  Either show forces on diagram (front view) or

explain using dipole moment.
Qloek\\ is¢

b. Counterclockwise

a 0.136 Nm
b 01353 Nm
c. 0418 Nm

x% a)( 0(\\8\‘/\

The next two questions pertain to the situation deseribed below,

Three long. straight wires. cach camying a current /= 4.8 A, are arranged as shown in the figure. withd = 2

. s €ausg g AB% oF 0“6‘1(\
y 48, o 0™

d

6) What is the magnitude of the total magnetic ficld at the origin, B, , . due lo the three wires?

Draw B from each wire, then show calc of x and mponents

be sure to show angle, and comhme 1o get El 2. g 2'
a. B, =107 10°T B ¥ z J %" Y
b B =207 10°T - Y 3 ‘>’~
1ol
-0
c B, =192x10°T

d BM",-ISGK 06T = Po 3. - 1 -[ﬂoi

7) What is the x component of the net force on onc meter of the top wirc duc to the other two wires?

Draw forces from lower currents, then caiculate magnlluoe using
expression for force between two wires, then calculate

=23x<10°N x component, Be sure to label angles .

Q7 B £ [

=0N

N

N PEY
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The next three questions pertain to the situation described below.

Mass spectrometers often contain a device called a veloeity selector. which consists of a chamber with

Physics 102 Exam 2 - perpendicular £ and B ficlds. The magnuudes of the ficlds arc such that only particles with specd

Spring 2014 v = 1 x 10°ms travel along a strarght linc trajectory  through the opening at the far end of the chamber
1 a
2. e
3 ¢
4 c 4
5 a
6 e o —>
7. ¢
8. d
9 a
10.b
1l.c
12.b
13.b
14.a - ~
15.b 7) Given the E ficld pointing up. which dircction of the & ficld would give the observed trajectory b? You
16.a may assumec that the paricle charge () s positive.
17.¢
18.b ot of the page
19.¢c b. to the right
20.b c. t the left
21.a d. into the page
2.b c. the B field is zero
23.a
24.d N . N
25.a 8) Docs your answer to the previous problem change if the charge ¢ is negative?
o
b. Yes

9) As shown in the figure. two other particles travel along the dotted trajectonics @ and ¢. Which of the
following statements must be truc” Again assume (2 is positive.

av, >y >
N =V =
<1 <

A

40f 10



The next three questions pertain to the situation deseribed below. The next three questions pertain to the situation described below.

Consider the following RC circuit: By = 3k Ry = 6kQ. C = 0.4 pF. and 9 ¥ Initially the capacitor is

/
uncharged. At some time. the switch is closed. @__1—_>
A [«
-~ B
. fe} 7
! S / A L
batt
+ , s >
€ C RZ Front view Top view
A rectangular loop of length L = 0.443 m and width ¥ - 0.285 m cames acurrent / - 39 A is exposed to a
R uniform magnetic ficld of magnitude B = 5.5 T. as shown i the figure.
1

18) What is the magnitude of the force experienced on wire scgment AB?

e ooy F o2 TLB s b;

15) What is the current oul of the battery. IL,,,,, imRiediately after the switch is closed? b.Fig 326N -
Orw 9358 ’
5l = 1 md & 'K\‘ ce R T Fp 897N
[ 4 el 374N
Oiwzims 47:\«9(;’” “'“0 ?q,q 09%»\ C.§
~ 2 =7 < —/6 3 m 19) What is the magnitude of the torque excrted on the loop”

! X
-~ R Ina —__ T
16) What is the current out of the bnllcr\ Tparr. n_lg‘ng_um_q after the switch is closcd%-w\_‘ Qf(j)g E:: L f _L ]A\ B g‘\%—& moa

5 c S hlcg( SN\ c. 093 Nm Y
a = 1.5mA . . 0. 9.’
’ﬂ’) M N“Jw ‘2 2 -“ 20) As scen from the front, in which dirclc:i‘un will the loop mlalcg * o ! ?"95

1= “I Ry~ q/XTa o | W’ A Qoo

17) How much time does it take for the charge () to decrease to 507 of its mitial valuc after the swatch 1s
re-opened?

Uz * J%Cw &
" A@gﬁ o,w Swiichy Jus:
‘6 -'v\-\/\ﬂc)afl»@l

70f 10 8of 10

¢l =22mA

~

/17 @/ e(’/GS
t/(ec _ (h@)
L = RC M(L)
Tg\ qu]dljF
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The next two questions pertain to the situation described below.

Consider a beam of identical particles with the same charge  and mass m tray clling along the dotted
trajectories-as they enter a region containing a uniform B ficld pomnting into the page.

g,
i
E
.
&
- 4
o <—~—'8’ /

e D
o e

10) Whatis the sign of the charge of the particles?

egatve
b. the sign cannot be determined
C. positive

11) Particles moving along which trajectory have the larg 2

trajectory ¢ . M \r

b. tragectory a

c. trajectory b

5ol 10

The next three questions pert;

i to the situation described befow.

Constder the followmg circuit: By = /0 Q. Ry =8Q Ry =3Q ¢ =17 Vandey =8V Imuially the switch
1s open

12) You connect a voltmeter at points A and A in the circuit. What is the clectric potential difference.
Vg = V- Vp. measured between those points? T

l
b 4 €= TR -1 nggp o
C AV =9 = _\__a RE\’ 'aO.SA )

13) Notwthe smtch is closed. Using the same yolimeler as al*l 7y measure the clectric potential
difTerenc p = Vi=Vy =333 V. Inwhich on docs the current flow through resistor R3?

. no current flows
up
down

oo

14) Wat 1s the current /) through

Tstor Ry afler the swiich 1s ¢losed?

I =084
1 —/ 7

o

6of 10



The next three questions pertain to the situation deseribed below. Physics 102 Exam 2 Fall 2014

Three long. straight wires. arc

arranged as shown in the figurc 3 ¥ E’xazl 2~ Fall 2014
a~335m.b - 2mand0=30° Each
wire carmies acurrent /=8 8 A Ib
P 2.d
/" ] 3 N\\\\ 3 a
1 b o~ 2 4c
7 . 3
& ¥ 8] 8/ ™Sy % £s
bd g V'V oa 7 i
3_ s 8 a
g
21) Which sector best rep the d ion of the total ic ficld at the origin due to the three wires? f(’cﬂ
11 a
/1N i
e B — 13. ¢
faraA  bpwed  bgeel FigureD  bguret
4 c
15 b
16. ¢
17 a
c 18 c
g 9.
d. Fagure I ;() :
e ligure A 2. a
2. ¢
22) What is the magnitude of the total magnetic ficld at the origin, By . duc to the three wires? 2. g
a

7. u
. Buonad =976 107 T B\}s' 8\ + B)__ - 13' k= 1}Ad 25,
b B =124 100 T , M a

ot = 134 < 106 T 7 l:t. "'l/,

ot =175 % 107 o 1,. = - t/—~* [ 1

:Z,,m.;= :;‘)‘ :::"I BX = 33 = /%.g 2 B -~ B]. \'Bb M)L &w b
7 .

23) What is the dircction of the nct force on onc meter of Wire 3 duc to the other two wires? ? 8 - )‘éﬂ;" j.. * —\I'
2L z
a. ~x-direction ;
b0
c

" [
~v-direction 2

d. -y-direction g
O-dirm:[ion %

1 of 1 pages
90of 10 (25 problems)



Physies 102, 4 Exam | Eali 3011 Physies 102, 4 Exam | Fall 2011

The next three questions pertain to the fi

The switch m the circuit shown below has been open for a long tinie so that the capacitor 1s
initially uncharged.

) L
J"P/ o

oL
e R éﬁ 4‘ (1,,,0: bJL.

SQ
5. What is the current thrpugh ll|c 5 Q resistor Iy afier the s tch 15 closed? \
{orR aere | o & wh re,
21 Which of the equations below correctly describe the circuit above? J2.0A /, \ d \/
09 A
I §-8/R-&=0 c. 0A 7) _\-\OV - L K; ’:‘ ‘:/) _L -
| 4 S ;
Il &-5iR=0
L 5+ 81 —%I,R:O 26. What is lhc VO lagc across th tzpncll after the switch has been closcd for n_zwg
L 455V l‘ G\ ) ho Qur e f"\s

L, 3%’3 ﬂﬁﬁuﬂﬂn) s041k
Qi i gy —HU\/" V- 262)=q 5 V.2 545

27. The after the switch has been closed for a lonb time, 1t 15 then opencd again Whnl is thc
current through the 150 after the switch has been open for 30ps?

a. 0.260 A P i)
b 0257 A c__%}wLﬂ’ W‘ =) RC, L_SL Ltl F

5o - Atx107%s
oq,\oap'\{c '1505-”—) 0 =) TS \/

T 0150 A
Check to m‘(ke sure you bubbled in all your answers. l S jL
Did you bubble in your name, examwersion and network-1D?

15 of 18 pages - V 18 of 18 puge!
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The next three questions pertain to the situation described below,

Consider the circuit shown below

9).\V'hal is the resistance of reststor Ry? ( T R - 6 Lond IV RS e 0
-
o ¥ "Lyt B
a. Ry=39 -
Ri=10Q 4’ - € ]
” There is no value of Ry for which [v=2 A, _,—% = /V
d. Ry=200Q
o Ri=20 R-r'r 144} 4

el
_ - - 2) 1‘25 ~ 1A
10) Which of the following cquations is a vahd application of KirchhofT's current ”

a Igtly=1,
b I=ly -y

@I) Flwtle-Ix=0

11) Which of the following equations is NOT a valid application of KirchhofT's voltage law”

a ea+en-lRi-LRy=0
zl;-l)Rz-Ile =0
c. er-kRj-lWR2=10



The next four questions pertain to the situation described below.

Consider the circuit shown below. Initially. both switches arc open and the capacitor has been charged 1o 10

Volts.
A
L[—‘/ 1
At time t=0 switch B is closed (switch A remains open).

R,

12) What is the current through resister R3 just after the swilch B is closed? v
- (v} P A
. oV 1z Ve ,l0—217
T R rR
<. 13 3

13) Which of the following plots best represents the voltage V2 across resistor 2 startig just afier switch B is
closed? (Be carcful image is above answer choice)

Vol doge d%?g GeLoSS
eacy  Res)c0 (>

14) Figure repeated from previous page
Consider the circuit shown below. Initially. bath switches are open and the capacitor has been charged to
10 Volts At time t=0 switch B 1s closed (switch A remains open).

R,=250

R,=100

],=100
[£=17v

If 1t takes 12 ps for the charge on the capacitor to drop the 172 of its initial value, what is the capacitance of
the capacitor C? R 2 — 1

a. C= 1631 nF ebd RL b, N C

b C=493 nF - %C - @ L

¢ C=3370nF R‘ -~ = J- g) 't - W
(@)C=866nF 2. 2 .b

c. C=215nF C -

3 ﬁ% b2

15) After a veny long time. switch A is closed. Switch B remains closed. What is the magnitude of the cu
11 through resistor Ry immedately after switch A s closed?

GJI|=().56?A ‘m“\a&\ﬁ}@)r ‘\,‘Q’ﬁ( M
R C acks Llea W@

d. [1=0.446A
Rz 5oL

c. h=0930A — QZ
R__-3e035L
Raisp paloll Va3~
‘ 0‘3’ 2) 117:5$ \4’\/,’0,51,:["
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Physics 102, Exam | Spring 2013

7. Consider the circuit befow. Which of the following cquations is incorrect?

LR R, 1,

VWA—— AWV

a € - €1 Nk -BR2=0
hRe W=
Lty W=0

50f 15 pages
(27 problems)



Physics 102, Exam | Spring 2013

The next three questions pertain to the following situation:

Constder the circuit below. £1=15 V. £2=53V,Ri=1Q R:=2Q.
Initially the switch § is open.

l Ry R, [

21. What is the current /1 in resistor Ri?

- ’}0
a h=0A 4\"6 E\-ﬂj}/% E_z

b h=625A
tyh=333A . .
S hoisa i\/fz » I, R,) = E) g,

b 625 -\’E ~TR.=>0

c [3=333A
H L‘ 15 A

12 of 15 pages
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Physics 102, Exam | Spring 2013

The next five questions pertain to the following si

Consider the circut below. £€=3 V,Ri=2Q Ra=1 Q. and =15 pF Initially the
switch 15 at position B and the capacitor C is fully discharged.

A
S

Atr=10. the switch S is (lipped to position A,

23. What is the current /= in resistor Rx immiediately after sctting the switch to A”

c ac l\\:u\w‘nre

/1= Rw—f Lo A

24, Atsome time ¢ > 0 later. the current through R> is found to be /2= 1.0 A, What is the
charge () on the capacitor C at that precise time?

e +€ LRGN0
AN =5V - lA(ZSL)»/l\/
@ = CV. =15y m\fnzoﬂc

13 of 15 pages
(27 problems)




Physics 102, Exam | Spring 2013

The next three questions continue from the previous page:

Aller a long time. the switch S'is resct to position B. The next three questions pertain to
this situation.

25. What is the magnitude of the currcat /2 in m;‘\cr R immediately after resctting the

switch to B? AI(' Yer a \” 3

a h=0A

b h=667A
L=500A e’l—
¥ -
==t S
L

26. In what direction around the circuit docs the current / low immediately after
resetting the switch?

a. Clockwisc

@C ounterclockwise

27. Eventually. the current decay s gradually to zero as shown i the figure below. Which
formula best represents the time constant t for this decay?

i)

1= RO
TR
T

c R Ry)C

Check to ma
Did you bubble

e sure you bubbled in all your answers.
our name, exam version and network-ID?

14 of 15 pages
{27 problems)

", C ‘g‘l‘\r OW‘
N-Te, =20

pi, V=€

= Ve

Z

Physics 102,

Spring 2043
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Physies 102, Exam | Fall 2012

The following situation pertains to the next two questions:

As shown in the diagram below. a circuit is constructed consisting of two batterics with em['&,
and €2 and resistors with resistance Ry, Rs, and R;. Two currents |y and [» arc labeled on the
diagram

Ry Ry
—_—
g I
&= R; -5

I Which cquation is a corrcct application of Kirchhoff's laws?

Q:.-MR:-I:R:H =0

b. gy HRyH; e
c. g+ Ry-1:R,=0

2. Which cquation is another correct application of KirchholT's laws?

a. ea-(1i-1)Ry=0

e1-1i R -(-1:)R ;=0
€ ei-hRi-(L+1)Ry=0
d. e24(1-1)Rs+2R:
¢ eat(1)+1:)R; +HaR=0

3o 14 pages
27 problems

Phy sies 102, Exam | Fall 2012

The following situation pertains to the next four questions:

The circut n the diagram below consists of a 3V bautery. a 6 uF capacitor, and a 3Q. 20 Q), and
10 Q resistor. The switches A and B are mitially open, and the capacitor is initially uncharged.

A B

I

A 6 uF sQg0a

A

10Q

5 Switch A 1s closed at time t=0 and switch B is left open. Which graph shown below best
represents how the voltage Ve across the capacitor changes with ime (?

Ve Ve

a

5v 5V

Q;

cc

6. Afler closing switch A and waiting a long time, what 1s the charge on the capacitor?

soc Q= cV

b 12pC

5% s « oy b V.6V
3Q = balgt ¢ SV



Physies 102 _ Examl Fall 2012

The next two questions refer to the diagram on the previous puge:

7. After closing switch A and waiting a long time. what is the current (hroumlll resistor”?

n.(i)jAA C c\dg l\\l
A C('%\:{_r a \a\a ,h

8. Afcr swilch A has been closed for a long time. switch A is opened and switch B is closed.
Which graph best represents how the current I through the 3 Q resistor changes with time after
switch B is closed? e e

c
| |
1.25A 1.0A
—_— st —t— .t
d e
a a
b b
103501
Qs \fc T
cec
- 6ol 14 puges
\ “At V v 27 problems
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Physies 102« Exam 1

4. What is a valid KirchhofT loop rulc for the circuit shown above?

ae+hR-I;R=0
@lafh*ﬂ;R(—th—l R:=0
c ~c:-LR:+LRi=0

Spong 2012 Phasies 1024 Exom | Sprng 2012
The next two questions pertain to the circuit shown below:
A B
- -~
1ov—=—" AuF == 4uF 3= 50 ,I,I:
L
e

50

15. Switch B 1s opened. What is the cun’cnl Iy if gwitch A s Iefi closcd for a long time?
SN {s

a. 24 A{-\pr a o \VN)_) 5"\,\ CAPQ

b. 0.5A

@A o KA)«\\,

16 Switch B is opened and switch A 1s left closed for a long time. Then switch A is opened and
switch B is closed. What is the current I; immediately after switch B is closed”

Set v M i

177 b

Londly Y, 2, - \oV
9 o V awss ansroc 32

=1L A

10 o 18 pages 11 of I8 pages
26 prablems P V \ O 26 problems
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