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W= vix Ve x V3. o, = Ny = Y3 . A= V.
-z, iy }I\* . ) | -
4 b = =y UxT0 - MC 220 =Yy = M._C\\/\

¢ _ %@5 C piamvnn
V=S, = A1
: % _I)etermizle the energy stored i@fhen (;_L =10 uF, C,=12 pF, Cy= 15 pF,and V=
30 V. - -
= L& LSS |G
* 2P '—l i PE
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A) 65mI A =M a b vl i 5
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){ Ii£5,0 x 102! electrons MHSS through @ohm resistor inf\L0 my , what is the potential
difference aCross the resistor? M=S % \Dl‘ jR =3
o= . ’ — '
| - I g ) - Y C, \/ .
Ay 15V g =V - Vv
) 27V ‘ do o= N |
D) 35V _ Me = 0 Vebo = 4 T\
B4 (e e 4
= OO \ - = B3O i = (=991}
: : L0 ol 60 ’Lpl
¥, A certain substance has a dielectric constant of 4.7 and a dielectric strength of 16 MV/m\ T

If it is used as the dielectric material in a parallel-plate capacitor, the minimum area
should the plates of the capacitor have to obtain a capacitance of 15 nF and to ensure
(o= ) that the capacitor will be able to withstand ( J—s=31 ) a potential difference of
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8.0 1S LL - ‘J\ -'_:l“ B V C\[
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A) 013 m2 = ‘ ey & T
B) 0.37 m? Co=\5nY o DX\ .
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e ne=47n x107 Tm/A =126X 106 T.m /A
T g,= 8.85 x 10712 C?/N.um?
: e = 16%x 10019 C , m=91x103Tkg

z ,
1. How long will it take a charged 80-uF capacitor to lose 20% of its W?when it

is allowed to discharge through a 75-ohm resistor? =TS
=30 MY \Aﬂr—’7—~07~ ML

A) 0.89 | . RV Y
3 e T
C) 0.40ms ‘ =) :Z/yﬁc = 5L .?\!;i(_.,u

Dy 0.19 ms v T e

)y 0.30 ms — o _ ' .
Vo L= = N = e ot b

= ’!'“‘:’_ﬁf: = 2 + = o M% a
,Z/ A light bulb is 'r%ted at 100 W when operated (J—=a «J5i—5) at 120 V. How much ‘

A charge enters (and leaves) the tight bulb in 1.0 min?
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[ J\OV P \CC g —y /= 2o
L A) 75C ~7 SRRV
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3. A 40-uF capacitor charged tg%@fénd a capacitor C charged to 20 V are connected to
each other, with the two positive plates connected and the two negative plates connected.
The final potential difference across the 40-uF capacitor is 30 V. What is the value of the

E) 60C

capacitance of C?
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7. A vejocity selector wher@ ind B = B; with B = 40 mT. If the selector is designed
{ pae } tO select 5 keV electrons, then the Value of Bis:

“’ = \\:\ V - E > L ‘ —_
@) 21.0x105 V/m *\@ \3
By 126 x 105 Vim > .3 .
C) 84 x105 Vin  4oR.S Y10 2o e e e B
D) 168 x 105V/m
= E) None of these b\owzv 5 Kﬁ/?’{ =

wo S A = [
Copper contains 8.4 x 1028 free electrons/m?. A copper wire of cross-sectional area 0.4
mm? carries a current of 6 A. The electron drift speed is approximately { L—-u %) :

W a MK \Q’rﬁ2 e,lmg

e

A) 3x 105 mifs _ M " _ vel = B

B) 1.1x10% m/s Yo \en | e

C) 7.4x 104 mis 1="0+ T .

D) 1.5x103 avs v = 2 s = v

@ 9.3 x 104 m/s - _ - Awe EARSCRE ARSI
| = VM L

ﬁ A charged oil drop with a mass of 6.0x10- 3 kg is held suspendwd by an upward electric
field of 460 N/C. The charge on the drop is:

4 AN 6 1\‘;3

AR +3x104C C.
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~TB) 2x104C | o= MeC I
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)§\ The current in the 5.0-Q resistor in the LA
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B
_g = \2 N oA )___ - },_ =) /{“
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= s e ZAS
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Ty Roesy, \
&Y 1.5 A A = |
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B) 24 A v = Vi X Vi .
€) 3.0 A o .o L= PR
D) 1.0 A e o= i , 2
E) none of these 2 =31y S L S A
B 1 3 I, - b WS N
, T 3
?‘ifx A wireis ] mJong and 1 mm? in cross-sectional area. When connected to a potential
difference 3.2 Y, a current of 8 A exists in the wire. The resistivity of this wire is:
\ L
él o=\ / A B NV -
A) 1x107Qm . %Q,:‘\/‘ ii - % - “&/’C}}”-’; o
B) 2x 107G m _ A
@) 4x1067Q m e @ Y A, = e A
D) 5x1007Q -m .
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A battery of emf 40 V and internal resistance of 2-CX7s cormected to an 18- resistor. The
terminal potential difference of the battery is:
. MOV L=9gv
Ay O e = <
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A) -0.08j+0.12k N

30 % (e85 4701 k) \ :&% i
o O

A wire 60 cm long lying along the x axis carries a current of 5 A inthe positive x
direction, through a magnetic field B = (0.05 T)j + {0.02 T)k. The force on the wire is:

d = co ¥

B) 0.08j - 0.12k N B2

C) -0.06j+0.09% N Zaﬁd | s

%)_ 0.8f + 0.12k N g,;_ L YR - | P=SA
~mone ofthese ‘.._;,)\ LOYIG T Y S\IL X 5057 4 o e -

Lu

14.

A)
B)
0)
D)

15.

Suppose the electric company charges. 25 cents per kKW -h. How much does it cost to use a
150 watt lamp 8 hours a day for 30 days? (1§ = 100 cents)

o
P = %% 150 W > i)
$1.20 4
$5.40 P \5e X 20 X3 E
§7.20 - 36 ¥ e
none of these 25 = 8 K30 %D X
In the circuit shown, V = 63V and the capacitor is initially uncharged. At time 1= 0,
switch S is closed. If  is the time constant, the approximate current through the 3 O
resistor when
t= 3115 C/\!/'
v &
-, > ;
A :
"‘S\
9
N
N
095 A g%~
035 A
7.0 A
0.13 A - |
none of these | ‘ _gjpe-
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16.

A)
B)
C)
D)
E)

An electron (m . 9.1x10-3! kg ) with speed 8000 km/s is projected into a uniformn
magnetic field B of 0.2 mT with its velocity vector making an angle of 60° with B.
The pitch of the path is:

0.54 m
0.80 m
1.6 m
071 m
none of these

In a Hall-effect experiment, a current of 3 A is sent through a copper strip, 8 cm long, 1
cm wide, and 1 mm thick. The magnetic field B 1s 0.4 T. Hali potential difference V is:
{ The number of charge carriers per unit volume for copper is 8.5 x 1028 electrons/ m3 )

281068V
56%x 108 V
12x 107 V
84%x 107V
None of these
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Multiple Choice

 Identify the choice that best completes the statement or answers the guestion.

1. A parallei piate capacitor of capacitance Cy has plates of area 4 with separation d between them. When it is

connected to a battery of voltage ¥, it has charge of magmtude Qyon its plates. ‘While it is connected to the
battery, the space between the plates is filled with a material of dielectric constant 3 3. After the dielectric is
added the magmtnde of the charge on the plates and the new capacitance are

a.

b.

c.
d.

MQO: :C’G ;

37535 o
QUs ECO C}\

OO: Cﬂ

3Q0: (—0

(? 3¢, 3Cy
2. A certain parailel plate capacitor is filled with a dielectric material with «=2.8 and a dielectric strength of

18MV/m ,the area of each plate is 0.63m” the capacitor will be able to withstand a potential difference of
4.0kV. The capacitance of this capacitor is

i,

7.1x107°F C=kE Uz Edd 3
& 7.1x10°F pletes (VRSP 41
43070 - L 1Sy IO

d.
e.
3. An

J.

b.

2.5%107°F : - : ‘
5.1x107°F b Q) ’a
air-filled parallel-plate capacitor has a capacitance of 2. pF .The separation of the plates is doubled, and

|4

%QX is inserted between them . The new capacitance is 2. 6pF The daelectno conat;mt of the %\X is
f“\

) 08 Q \ = ﬂ_‘u -
y/ e ‘
= N PN PRy
d. 3.0 0 \/ P96 e w2
e, 3.0 d - c'_;“(-‘{ /"
D
o4 Howmany electrons pass through a 20-Q resistor in 10 min ﬁ*heze is a potential drop of 30 volis across it?

a,/ 5.6 10%
b 7.5 % 102 NG

P (
c. 9.4 x 10 )(
d. P 1o : =
e. 3.8x 10 ( — %

‘::d;;
o @x oG
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5. Nadeen says that you.can increase the resistance of a copper wire by makingihe wire narrower:aad longer.
Aseel 'says-that you can increase-its resistance by heating the wire. Which one, if either, is correct, and why?

1.

8. A certain capacitor, in sexies with a 720-Q2 resistor, is being charged. At therend of 10 ms its charge
is half the final value. The capacitance is about: Ki:_‘)- .
. 96 uF < LC .
2 - 4 =Cz ‘ k.
6 14 p8 A EES
ey 20 ¥ C Lo r“:zg < =
i 72F =¢-cel fene’
3. IOF o '3 C ~ . \A-‘_’\.‘Ié
9. A cﬁarged capacitor-with Q, is being discharged-through a resistor. At the.endoftwortime
constants-thescharge on thecapacitor is :
a, 0:86Q, ¢ _ _
Cousa, 0, o |
. 037.Q, SRAS .
d. 0.63 QO f‘/‘)\
e 05Q G oo @
- L\ - f’h

a.  Aseel, because the resistivity of the-wire increases when it is heated.
“ b, .Aseel, because the resistivity of the wire decreases when it is heated.
.c. Nadeen, because the resistivity of a wire is inversely proportional to its area and directly
proportional to its length.
d._ Madeen, because the resistance of a wire is-inversely proportional-to ity area amd directly
proportional to its length. -

. @ Both-are-correct because (a) and-(d) are both correct.
-6. The-current density in a cylindrical wire-of radius R is varies with radial distance r as J=our.

The current in-the wire is :

a  2onR’ k - S \'}' . o\ A a( - ¢ 7
b. ZanR® 2T
¢. oamRY/2 R e P
A 20aR3 /3 ARk

g e i~ ohe

A-battery of emf 24 V is connected to.a 6-Q resistor. As a result, current.of 3 A exists in.the
resistor. The internal resistance of the battcry is ra

o st GH
a 60 3 _04 g0 4

2Q - e
O | C e

.

F‘-

wﬂ
ZETO:

e
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10. When switch S is open, the anmeter in the circuit shown reads 2.0 4. When S is closed, the
ammeter reading:
156 Q -

N O L
Q/ increases slightly g:)},
b. remains thesame.
c. - decreases.slightly
d.  doubles
haives

Ll -Determine the-potential difference, ¥, — V3, in the circuit segment shown.below when
[=2.0.mA and-0'= 50 a

& FRD :
ST AN
A ii “H”t AAAA e B

15V 2.0uF

a, -—-43%
h., +40V
Ced> 20V
d.

e.

20V

-0V .
12. Aproton (charge =+1.6 x 107" C) is moving at 3 x 0°.m/s inthe positive x direction. A-magnetic

field of 0.8 T is in the positive zdirection. The magnetic:force on the ekt is:

Freton

T

0

i kY
B, 4 x N in the positive z direction. O >
c. 4 x LY N in the negative z direction | J:

de 4 %07 Nein the positive-ydirection q Vi

@ 4 x 10-1 N in the negative y.direction

13. Adeuteron is.acceleratedfrom rest through.a.10-k¥ potential différence and then moves perpendicularly to a
- iniform magnetic field with B = 1:6 T. Whats theradjus-of the resulting circular path? (deuteron: m=3.3 x
102 kg, g=1.6x 10719 C) - '

2./ 127mm -
= ’ ot o \‘5 - "
b. i6mm \(C f_!\f;/ ; _4»~_f: A
¢. "20.3-mm i/Z /Z,
d. 10mm - d\
e. 19.0mm (%\‘( - ,E,;ﬁﬁm:‘ -
, T J
N
et

Lt
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Multiple Choice /72% VL I Sy
Hdentify the choice that best completes. the statement or-answers the question. T

16
1. Two parallel long wires carry the-same current.and repel each other with a-force F per unit length. If
both these.currents are doubled and the wire separation tripled, the force perunit length becomes:

a. 4F/9 . o

b, 2F/9 . ¢ - (" A

c.  6F f G C‘It_ -/MCJ 4 . o ¢ q».

d. 283 - Yy P

4 2 200 . e
G733 Lo Vet 2e ((Cop A
2. .Atr=0the switch S is closed with the capacitor uncharged. H-6=302Fe=56-rand R = 10 kQ, what.is
the potential differenice across the capacitor when 7=12.0 mA? 3 A
g
g ; - 3 <
'\wim
A L7 fev Y

defeb ) ¥y 3 -

el e = &

‘:i\m:{: = . - - N / _""' {;,.—u—""‘

- s ' ? ?_é /’"}()é - }U
AT
v«;;m ¥ Tes = f&,u

a 25V \\53 34:(2 = 6’5).,,‘ vV 7@@»—'?{)

b. 20V —

c. 45V ! D0 b ALy

d. 15V ) Ll 70 JL
A T

R CEIE P~

3. A conductor-ofradius r, length £ andresistivity phasTesistance:Re-Whatisthenew resistance if it is

sirefched to 4-times its originaldength?

-

i '_

Z% _ -, ul P
Q & \ff///

¢ K

. 4 Toincreasethe current density in a wire of length € and diameter I, you'can
a. decrease the potential difference bétween the two ends ofthe wire. g
© increase the potential difference between the two endsofthe wire. )D
¢.. decrease.the magnitude of the electric field in thewire:
d. . heat the wire to-a higher temperature.
¢ combine both (b) and (d).

ks X 1 F/ch
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5. A 4.0-AF capacitordnitiatly-charged-to-50-V-and a 6.0-mF capacitor-charged to 30 V are comnected to each
other with the-positive plate of eachrconnected to the negative-plate-of the other. What is-the_final charge on

the 6.0-miF capacitor? ‘

b, 20-mC Ly ~ ‘: :ﬂ T R B
(i peas et

d. 10mC utw‘“e’ Lv_’/ __/—E

e 80mC

6. . Anelectron istravelling in the positive x direction. A uniform.electric field £ isin-the negative y'
direction. If a uniform magnetic field with the appropriate magnitude and_direction also exists in the
region, the total force on the electron will be zero. The appropriate direction-for the. magetic-field is:

€

1
Cey

a. thepositive y direction. g
b. the negative ydirection- [ﬂ 0
c. the-negative x.direction
d.  out ofithe-page-
e. intothe page _ :
e 1 Aboneinstant-anelectron (charge= 1.6 1071%C) iszmeving-in the xp plane, the components.of its

velocity being v; = 5‘“X“f@?:l’ﬂ[éi&ﬂd’f%;mf3~X:ﬁ[.0§;mI{‘S.‘Amagﬂ€ﬁG field-o£ 0.8 T is.in-the positive x
direction. At:that-instant the magnitude.of the-magnetic=force.on: the-electron is:

a. 6.4 xT0 N '
b, 26 x 074N &

. 380NN ' o o i .,'161 ‘\ Ay o ‘. )
o TOnI0TN | @V xR 1 g ¥ [ & 14 § A0 ;\g} C;.QT
8. Asparellel-plate-capacitor.of capacitance-Crhas-platesofiarea:4 with-separation d betweerthem. Wher it is

connected to @ batlery-of:veltage W ithas.charge-ofmagnitude:Q, orrits.plates. While itis connected to the-
“battery the space betweerrthe plates-is-filled withasmaterial.oftdiefectric constant 3. After the dielectric is
added, the.magnitude-of the charge on.the pia—te&:ma.d;the"potentiai difference between-them are

l i
a. =003V a

2 3 - ) @ \
b QO»T}:VO ' -z g (q‘,_.f /
¢ 30, Vi '

~
& 30u 3% A

e. O Cc_;/ /')/07’.\ G(

C . 1 Ce \jD ' O’Lb

q: “{,a \/
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9. A-eurrentloop.is-oriented-in three different positions relative to a uniform magnetic field. fn-position. 1 the
~plane of the loop-is'perpendicular to the field lines. In position 2.and 3 the plane of the loop.is paratlel to the
field-as-shown. The torque on the loop is.maximuam in

¥
o o

b,
<.
d..
&.

L
P . ¥

_—

L )

ositions 2 and 3
pasition 3

position I. S AY N 1A Y Ao
position 2. f}( \% - ¢ °

all three positions.

i0. _What is-the-current irthe 30-C) resistor when-=9.0 V7

I
(_“"‘Cj
b1
3]
V\'

LY
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Name:
11 AEE =40V, 6= 20V, R =4 Q, B = 12Q, C=3 4F, 0 =18 4C, end I =235 A, what'is the potential-
~difference ¥, — V,?
‘V@ﬁ* C AT - Ca 4 \é'\‘I—l ?
' ‘ TR+ 8, Ve ""“L-?DM‘
\/o\“b“i{o: i [ {
s L 240
Ug- 25 €4 k126~
a -loVv
B, 50V
¢. 30V a. .
TLT C = )
Vi
e. =50V . Q,_ 2o
V e e .'_."g
12 Ameiectmn.xsjamohad‘ it velc}czty ¥ inauniform:magnetic field B. The angle @ between
v andB. ; is between-0-and-96°, As a resul, the electron follows a helix, its. “zenodxc time ist
“a.  2mmy cos@leB”
b Znnmiel .
- . ARk
c. _an‘w sm@[eB A T ik ’?""’" 7
°. .znr/iv
13. The.magnitudeofthe-magnetic. fistd-at puini:P,atthecenter-ofthe semicircle showm, is-given by:
i ) Ty
\ lﬂ/‘\g'““" Vsl O
_?3. O L : ‘.
Y ‘ o L N e
— Lo U ST " (;.
c. , “\Zﬁ - J:_--—«——-—— R C__/..,(.aki
i e uR
€.
4. A 2.0-m wire carries a current of {5 A directed along the positive x axis in a region where the magnetic field
- -is.uniform and given by B = (30i ~ 40j) mT. What is the resulting magnetic force on the wire?
r“‘/ﬁ CL2IN
b (<L5K)N ' o
¢ (090K N e e
4 (+12K)N g L
e. (+LSKIN 3 4/
| I, T
4
- -
o 7 cé
xR \

C ,~
\5@ :1“’5,\ X (@1" “‘93 \%7
Ko




/-

o o y L 5
‘ﬁt"‘ - A i AV N y i’ C’A g

) {)’5 (),,8 ) C)S CX 2’:&)/{\“
Nafie: (7 o __/o VWO FE | Io: 7

15. “A-capeciter in a singlestoon R circuit is cha

rged t0-85% of its final potential difference in 2.45. What.is the
time-gonstant forthiscirenits '
\a 13s

b, 195 E i) q q—\ . w
c. 135s O . S e
d. 2.9s ~
e. 1.7s

16. Two lang straight wires enter a room through-a window,-One-carries a current 01 3.0 A into-the room

. , . . B-ds
“while-the other carries a current of 5.0 A out. The magritude in T-m of the path integral [ﬁﬂ
around the window frame is:

a 3.8x i(}"sT'm

b, none of these

. 1.0xI0s Tem

do 63 %IG0T. o ‘
e, 3% 108 T.;m N

LDy
S
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£, = 8.85 x 1012 C2/N.m?
e = 1.6x 1019 C

1. A baitery of emf 24 V and internal resistance 2-Q is connected to a 6-Q resistor. The
terminal potential difference of the battery is:

A) 30V
B) 24V
C) 0

D) 36V

2. In a Hall-effect experiment, a current of 6.0 A is sent through a copper strip, 8 cm
long, 1cm wide, and 0.5 mm thick. The ma magnetic field B i is 0.51 T. Hall potential

difference V:

( The number of charge carriers per unit volume for copper is 8.5 x 10”3 electrons /

m?

/?L‘ E., = /(\ﬁ U ‘D \) » $ '
ERy—45-5-10 7 - .
B) 1.5x107 SR
C) 25x 10 g{' ﬂ(ﬁ"f § &
. , -

B) 1.25x105

3. Anelectron (n=9.1x10-3} kg ) with speed 800 km/s is projected into a uniform
magnetic field B of 0.02T W1th its veloeity vector making an angie of 60° with B.
The radius of the path is:

e AT 197x 104 m ooV aAn
.

=30
LG

B) 46x102m :
. IRy
C) 3.94x10%m . A5 LG
D) 5.1x106m |
E) 23x10° m
S s
,:Q/-:""
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4, By using only two resistors, Ry and Ra { one of them or both of them ), a student is
able to obtain resistances of 90 @ Q 36 O, and 48 Q. The values of Rl and R, {(in
ohms) are:

A) 3, 16
B} 16, 32
C) 8, 24
D) 10, 40
1236

L

An electron (m = 9.1x10-3! kg ) with speed 6x10° m/s is projected into a uniform
magnetic field B of 0.45 T with its velocity vector making an angle of 60° with B. the

pitch of the path is:

Y ) Lol ‘24 6 “{\
e N 2
A) 3.2x104m )

Ry 24x104m AY b A " ¢
C) 4.8x104m B __ED) (o
D) 9.5%103m t"“ g H\o e T
BE) 1.6x104m | & \[% \t e & \°

wle
6. A parallel-plate capacitor has a plate separation of 0.1 mm. The charge on eaéh plate
hasa magnitude of 4x10-6 C and the potential difference across the plates is 300V.
The energy density between the plates is:
L
A) 70.8 J/m? XY AL d e

o e J—) R A

. N m- 7 i o \,_\
E) 35.4 J/md *. o NN 30

[




® e U
C= /& oo
(N g Y'/ .
Y
o _ { f =l
@\%%; - : kc——":» 3 ')4) ?}
7. A certain substance has a dielectric constant of 3.5 and a dielectric strength of 16
MV/m. If it is used as the dielectric material in a parallel-plate capacitor, the
minimum area should the plates of the capacitor have to obtain a capacitance of 5 nF
and o EnSUre that the capacitor will be able to withstand a potential difference of
8.0kV is:
A) 0.63 m? ‘
B) 0.11 m2 e
20081 m?2 S Y
D)y 1.1 m?
Ey 0.145 m?
8.

When 240 V is applied across a wire that is 8 m long and has 0.30 mm radius, the
current density is 1.5 x 104 A/m? . Mﬁvﬂy of the wwe is:

i

A) 15x103 Qm L/ % ? P

B) 4.5x104 Qm 3 £
205103 Q ﬁ-/ﬁ( -~ Q )

D) 4.0x103 Q-m ﬁ/Z

E) 82x104 Qm {)

9. A wire 1.0 m long lying along the x axis carries a current of 5 A in the positive x
direction, through a magnetic field
B =(0.030 T)j + (0.020T)k. The force on the wire is:

v o, » B/
A) -08 N _
B) -0.08 + 0.12k N - /T
S0 +0.15k N Y = LR
D) 0.08f + 0.12k N Y AR
E) -0.16§+0.24k N
e ow, A v L
JA L g Lﬁ‘__ém.___fﬁw_ Ao e
o T -
e 5  [Page3
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10. Copper contains 8.4 x 1028 free electrons/m3, A copper wire of cross-sectional area
0.4 mm? carries a current of 16.8 A. The electron drift speed is :
OAS d( S 8 T

A) 3.5x103 nv/s

B) 3x108 m/s

C) 104 ms

D) 7.8x 104 m/s
< By 31103 mis

11. A certain capacitor, in series with a 120 Q resistor, is being charged. At the end of 5
ms 1Ls charge is half the final value. The capacitance is about:

A) 9.6 pp
B) 30puF
< )60 pE
D) 15uF
E) 20 pF

-12. A velocity selector where E = Eiand B = Bj, with B = 40 mT. If the selector is
designed to select 5 keV electrons, then the value of E is:

A) 42 x 105 V/im

B) 12.6 x 105 V/im WO e a M) |
8% 105 Vim | e A G

D) 24x 104 V/m , e > ,;M,;, 7

E) 84 x 105 V/m S~ *

13. A 220 potential dszerence is applied to a lamp whose resistance is 242 ohms. If the
price for 1 kW.his 0. 2 $ then the cost to operate the lamp for one week is:

[
2. 2 A2
A) 20 8 | T T
B) 28.8 § o ‘
C) 385 §
D) 105§
r.:zi‘,.,..— ) 6.7 $

Qoo
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Physics 132

Sacond Hour Exam

5.200,7  AYIEzTny

EHRZEIT UNIVERSITY

summer, 2014

Tima; 80 minutas

Student Name: .Qﬁ?ﬂ/ @%&/Z{/éﬂ?ﬂ//ﬂﬁﬁ%wdent wo. 1130542

please read these instructions and remarks befare starting the exam.

e Write your name and student numberin the above box.
o The exam consists of 17 multiple choice problems, answer all of them,
e Mark the correct answers of the muitiple cholice problems on the answer sheet.

o Turn in the whole exam sheets.
o  Select the section you are registered in by inserting 2 v" mark beside the section

¥ | Sec instructor Time
3 Ghassan Abbas MTWR 09:30-10:50
2 Wafaa Khater MTWR 12:50-01:50
L 13 Ghassan Abbas MTWR 08:00-09:20
4 Aziz Shawabkeh MTWR 12:50-01:50

" Some useful formulae and constants:

1) F=qixB 5) ] =neiy,
2) F=ixE 6) e=16x10"* C
3) Ve g 1 — E%) 7) &y = 885 X 10—712 F/m
~ b ,RWR_L. '
) A
Answer Sheet:
o |1 |2 |3 [4 |5 i6 9 |10 |11 |12 {13 |14 [15 |16 |17
e e i AP DR RO - R [E v P -0 R o 4 e e
{a) X X
{b) .
A XX
{c) 1. :
KK X X
(d]
X | X X X
{2) .
X X




Lo 10ms i g‘f/m ,g_ -
~EHE
lfé%(? ) 2 - 0693 720 .

1= 2-264 o 2 _j‘;%@‘gw 065 1017 uq £36C ~C=21 T F.

1) A certain capacitor, in series with a 720 Q resistor, is being charged. At the end of 10 ms its
charge is half the finai value. The capacitance is ahout: :

Al | 8.6 uF
B) |14pfF
@) _120uF 210 - 20 AL
D)y | 7.2uF
E) | 10pF

2) Determine the potential difference, VB Vs, in the circult segment shown when | = 2.0 mA and

=& 57 .
29 Q=504C - 15 27 BEMPE 15 <\,
g b AIE
3 Al _1-40V a 15kQ .
+ o - !
B) [+40V . A7 | - il AAAA—— s B
i) [+20V ' B
Dy |-20v 13V 20uF
E) 10V Vb “90 = Vg\ SN Vb .qu: 29 V
3} Aproton {mass = 1.67 x10% kg, q = 1.6 x 107 () is accelerated to a speed of 2.0 x 10° m/s and
then moves perpendicularly to a uniform magnetic field with B = 1.6 T. What is the radius of
. L g
the resulting circular path? Cf,VB m“ — R %ﬁ_ é’%{ 0.073. D72 pre =15 ram.
108
/a) T13.0mm .
| B) | 16.0mm
C) 120.3mm
D) | 24.0mm
E} 19.0mm
}a..%,ﬂ ‘?‘g—c—’ﬁ!é- 4) A conductor of radius r, length L and resistivity 0 has rasistance R. What is the new resistance if
A ftis stretched to 2 times its original length? /7x L /2 R R=27?7 Le=2b )
) e L
2 A [R/16 .
Bl | R/a
F _z.g;;éb € _|R -

A QY 4R a7
RPN (-0 I i 17 D2
R-L AL, BVRvSES, /g A

'ﬂg 5) A 4.0 mF capacitor initially charged to 50 V and a 6.0 mF capamtor charged to 30V are
2 connected to each other with the positive plate of each connected to the negative plate of the

other. What is the final charge on the 6.0 mF capacitor?

- A} |1 20mC
B} |80mC
c) l10mce
iP) [12mC
) |230m¢e . ———
_D.02,4000 == ww ¢, (=%
g q /"(Oza/ ++l-_+- - .
Vo : a.cy.
_a%w?%ﬁ 9.9, %’%C L |
-3 -2 7‘?;(79 .-ﬁ(jm \/"* '"“:,ga s O@E"gz — @Q
610 @ 62-2.) = %‘72 ??/ C? S L W g

LBy >
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6) At what rate is thermal energy gemerated in the 15 Q
resistor when =9V
A ] 0.20 Watt <
B) | 0.30 Watt
C) [0.10watt . S . |
D} | 0.26 Watt ,
- 1{E)) | 0.60 watt @H Ve % @.;fﬁ_ﬁ:@ %75»(3 A [
B g

L=t + iy 32%151;-20';2_
PR v 3= 15130@3-1)
> RV N i .
;}%- - PA 2= 15049300 P-4

e

7) Determine the equivaleni capacitance of the combinaiion shown when'_C =48uF,

LS S B 8
A 3000 e = SEw
‘:@q( ¥ P
. @)? 32 pfF ) ,
CHEz LR — == k%
D} [36uF ; = e
q’ b L.
E 38 - . T i
e Y L
8} A certain paraliel plate capacitor Is filled with a dielectric material with k=2.8 and a dielectric _
strength dgig_MV/m, the area of each plate is 0.63 m% the capacitor will be ableto withstanda e
potential difference of 4.0 kV. The capacitance of this capacitoris : C,_L(g&,q -
A} | 7.0<10°F = 2.5 810 kg 83 \/= ECQ
(BY [7.0x10%F R23: 077 | a0k
€} 114x10°F '
D) |2.5x10° F 4 .
E) | 5.1x10% F A=2.92!

9} The current density in a cylindrical wire of radius R varies with radial distance ras J=cr, where ¢

.. lsaconstant. The current in the wireis: T e fpda
=\ e dmcdi
A) | 2enR? - N~
B) | 2¢mR? 24T V-
C) | enR%2 '
OB ome 7o
E} |cnmR? : L3

10) How many electrons pass through a 20 Q resistor in 1 min if there is a potential drop of 30 voits

across it? @ I,%%—
A) | 5.6x10% .
(B)/ | 5.6x107 el
C) | 9.4x10% T
D} 1.1xlf}: Mo Q
£) | 3.8x10 T

VoR 4 Q-7
{ ' '
v 0 3 | VIR A= %ﬁ
L
ﬂ“’-"*" @ CD::’ q[?
4 n= 40

7.4



#. 11} A straight wire of length 2L is bent into the shape shown. A magnetic field B 1o the nght acting

on it. The nat magnetlc force on the wire is: _, L[B - Jees i
A) | IBLinto the page c ’
B) | /BL out of the page ' =i Q co 535 |
C) | 1.4 1BLout of the page L. '
D) | 1.7/8Lout of the page E; = g B S
) | zero ﬁ - ,/gcos Ny Leindd”

12) At one instant an electron Is moving in the x-y plane, the components of its velocity being v, =
5x10° m/s and vy = 3x10° m/s. A magnetic field of 0.8 T is in the posnt;ve x direction. At that
instant the magnitude of the magnetic force on the electronis: }_’_; QV; B

2 _
Al 0 =B B Tl O8]

B) |2.6x107"N L "\’ /s
IC) [3.8x10™N . T f < XJ
B} |6.4x 107N | ‘ el

E) 1.0x 10N :

% 13) The diagram shows a straight wire carrying a current out of the page. The wire is between the
poles of a permanent magnet. The direction of the magnetic force exerted on the wire is:

- . - - - X -
:

. 4
% SN
T s v
C) | A
D} | =
1E v

b T

14} You are facing a loop of wire which carries a clockwise current of 3.0 A and which surrounds an
area of radius 0‘1 m. The magnetic dipole moment of the loop is:

. - - . - . J/:;-.‘ _b‘.ﬁ e e
A) 3. OOAm", into the page .
3.00 A.m?, out of the page P
, @ 0.08 A.m?, into the page | % )
D} | 0.09 A.m*out of the page ) T
---------- -E) HOs7-Am front fefttoright - < ——— = o m e ey ‘--,r/’/)-“%m—-—g}}-ww?“~—~-~~—~“~~*""
A -
= 13T (0™

15} An isolated conducting sphere whose radius R i 5 cm has a cnarge g = 1.25 uC. The potenti ial
energy stored in the electric field of this charged conductor is .

Al i 0
(€D [0.14]
C) 14ml
D} [2.8)
£ |28
1Fi e VSE
S &75{) 55 " U. I o {”%
109 Ix 4 A O\ V=
4 (22507 o
2c 2x Ve g




0.4 2 Jm o,
T

16) The electron density in copper is 8.49%10%% electrons/m>. When a 1.00 A current i presentina = % xl)
copper wire with a 0.40 cm? cross-secticn, the electron drift vetocity, inm/fs, is

A [ 1.84 % 10 | i=ndig
(B) [ 1.84x10° fonedy
C) |1.84. | _

D) |5.43x10° , Vg = —
£) [543x10° nen;

17} A parallel plate capacitor of capacitance C; was fully charged to a potentiaf V, and charge Qo
when connected to a battery, It is then disconnected from the battery and the plates are pulled
apart to ‘twice the plate separation witheut discharging them. After being putled, the
magnitude of the charge on the plates and the potential difference between the plates are

Al | Q2 Vv
B} QO; VO /2 X
(;) 2Q01 VD )(

ABD [ Gy 2V, o
E) 2QD: ZVD ><

S S

3" N

3 -
-~ -~
_ G« 26
\/::v‘;_:: G}, =" T2 t))(c
=2
s



physics 132 BIRZEIT UNIVERSITY

second Hour Exam summer, 2014 Time: 80 minutes

plegse read these instructions and remarks before starting the exam.

o Write your nams and student number in the above box.
e The exam consists of 17 multiple choice problems, answer all of them.
+ Mark the correct answers of the muiltiple choice problems on the answer sheet.

e Turn in the whole exam sheets. ,
o Select the section you are registered in by inserting a v mark beside the section

\:il Sec ‘ Instructor : Time

LI et it et

1 Ghassan Abbas MTWR 09:30-10:50
P2 Wafaa Khater MTWR 12:50-01:50
| 4713 Ghassan Abhas ' NMTWR 08:00-09:20
l 4| Aziz Shawabkeh MTWR 12:50-01:50

Some useful formulae and constants:

Answer Shael:

BN e oo il

E % e e e EE




//h/{ certain capacitor, in series with a 720 © resistor,
charge is half the finat value. The capacitance is about

i Determine the poten‘c%al diffarence, Vs = Var in the circuil segment shown when'1 =72,0 mA and

| Z
RV
o9 BEQ
RIS B AN s B
oV,

5% 20uF %WJM i1 Ko =Y

' %/A proton (mass = 1.67 «10% kg, q=1.6% 107 C) is accelerated to 3 speed of 2.0 % 1G° m/s and
perpendicuiarly to a uniform magnetic field with B =1.6T. Wha};is the radius of v

then moves 0}2’ =
the resulting circular ath? . 270 — wel o -~ -
¢ p < Ay s = ?.;ES
A SR
Prase e
G [205mm gr oS A3 M
D) | 24.0mm ' -
19.0mm ' Y , f\%x 30 )
W‘/:f: \ ) “ "“?;_: A ~
( y conductor of radius f, jength Land resistivity p has resistancg . Whﬁl’tj; the new resistance if .
AN it s stretched to 2 times Its original length? S i b3
bl ——7{ g 7 e
, ; A
a) | R/16 I
P § g E
By [/ e
A e IR - N
d > MWWM ‘
[ D@u,l}ﬁ .
(TSI = P
v E
= ) : e B s
A 4§d_ngE,ca‘paci’tor initially charged 10 500 and a 6.0 _mF capacitor charged to 30V are

nnected to the negative plate of the

w1

h the positive plate of each ¢o
| charge on the 6.0 mF capacitor? o e s
’ Lo .a«- \}\ %

connected to each other wit
other. What is the fina




2
> IS
g ' \‘Q T \ g i
1 P /V U = % =53 1 -lo
\ W €1 /K f[/ 7 T ﬁ
¢ ; —r
. \—_—m/"’\
o C {208
: - S C“L
At what rate is thermal energy generated in the 15 Q NN
47" resistor when £=9V ‘ - ﬁ}' i
A) | 0.20 Watt : g -T g 150 apa
B) | 0.30 Watt ‘ A . :
¢) |0.10 Watt - T '
D) |0.26 Watt . a
[E]) | 0.60 Watt LR, oK =L fry
. - 13 (1‘3 7D (A',&J
%Determlne the equivalent capacitance of the combination shown when fﬂ 48pF N
' ‘\_,) C G 2 - O'L}
SR
A) |30 pF - f’s'% l ]
(B | 32 pF . . % &
C) | 34uF Al s 7
| 36 HF o e 2 \
F) |38uF y \
E B B ZC,
E’w Ve

%
)/?f/A certah\qpara!!eE plate capacitor is filled with a dae%ectnc material w;th@nd a dielectric %

J A strength of 18MV/m, the areg of each plate is 0.63 m?; the capacitor will be able to withstand a £,
P potential difference 0f 4.0 kT ‘ he capacitance of this c::pacmb /Lwc

=

e jE e [AL T7.0x10°F | | s ” »
ff"\/{" 7BYD | 7.0x10° F ' - B At
O~ C) | 14x10°F ' : (4 * 3
oy [25x10%F ﬁ“”)/ 1
ML 7 L
= "9‘7/0 = AoYAo ® ' C.@kf/ /«z(,
0 }9, The current density in a cyitndnca! wire of rad s R var:es Wit rad|ai distance r asj cr, Iv‘were c ’
S is a constant. The currentin the wire is: ../f > e g)(/\r- }/\ vy o1
A) [ 2cnR’
B) | 2enk’
) | cnRY/2
- __kbY/ | 2cnRY/3
e o R —————ECEEE T

%c}w many electrons pass through a Z,O,KLI:ESISwr in 1 min if there is a potential drop of 30 volts

across it? (/ L& . — . (’
i{/i.(.\,\” (: - ";‘\
A} | 5.6x10" . N L \] 2
(B} | 5.6x10% >0 z
7] | 9.4x107 3 N
D) | 1.1x10% | Lz &
E) | 3.8%10%

i =N 2
ey 4G ’ ﬂ:\ ey
Q{@ f\’\‘ff\.@h@ &1 T bt

! VS \ ‘
5. ?’3% o = C%}@ s G
{

g 4o K10
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S _ L
11) A straight wire of length 21 is bent into the shape shown. A magnetic field B to the right acting
on it. The net magnetic force on the wire is: ﬁ

A} | iBLinto the page
B) | /BL out of the page
C) i 1.4/BLoutof the page

%} 1.7 IBL out of the page
Zero

12) At one instant an electron is moving in the x-y plane, the components of its velocity being v, = %’

:if“ \ 5x10° m/s and v, = 3x10° m/s. A magnetic field of 0.8 Tis in the positive x direction. At that
\ instant the magnitude of the magnetic force on the electron is: X
S>—5FAL |0
o 2 B) |26x10°"N
D TCA T T ex 100 N
D) |64x107"N
E) |1.0x10°%N
Y /""‘\
: \ 13) The diagram shows a straight wire carrying a current out of the page. The wire is between the
\ . . == .
poles of a permanent magnet. The direction of th%wﬂwm
G / P s )
LoembBY | 5 ! =
C) ﬂ T
D} |~
F} 1 ¢
‘o
14) You are facing a loop of wire which carries a clockwise current of 3.0 A and which surrounds an -
area of radius 0.1 m. The magnetic dipole moment of the loop is: oo fi - e Ad /UE ‘
E:\ kJ"; '
Al | 3.00 A.m’, into the page
B) 3.00 A.m?, out of the page A ( N [9)% (\J'
CC}) | 0.09 Am’, into the page ‘ N
D) | 0.09 Am°outofthepage 4
e e | B) -1 0A7.A M from lefttoright Moo A MR
N P
15) An isolated condugting sphere whose radius & Is 5 ¢m has a charge g =1.25 uC The potential -
energy stored ‘in the electric field of this charged conductor is PR RO T ®
Al |0 _
CHD | 014
¢ ji4mi
B} | 2.8J
£) |28
! 2
T < I =3
Ty T B, = o
b1 /7 . o 2.C .. ‘I
A
s 9 (Y 1 h < - » 1y W0
Ti:g [\)i fi f> \ ‘? c‘;;\ -[O - 1o‘£t'{ \ﬁ
1IN t — L
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