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Physics 104 Exam 1

Name :L)EL- 1D #

Section # TA Name

Fill in your name, student ID # (not your social security #), and
section # on the scantron sheet. Fill in the letters given for the
first 5 questions on the scantron sheet. These letters determine which
version of the test you took and are IMPORTANT to get right.

1. C
2. B
3. E
4. A
5. D

6. Two point charges, separated by 1.5 c¢m, have charges of +2.0 uC and -4.0
uC, respectively. Suppose you determine that 10 field lines radiate out
from the +2.0 uC charge. If so, what might be inferred about the -4.0 ucC
charge with respect to field lines?

@ 20 radiate in /0 F&EeHD M&ég F"ﬂéﬂj‘ +2, (?,#C

c. éorgz(ﬁiizeoiz i F’&O Lnes pﬁ?Waﬂ’iWMAL 7\0 f:\{&;}

d: 20 radiate out gME‘N(:"W) FJELO “,’;7'(26’%»—7‘7.{ ﬁﬁwm;“?m
e. 10 radiate out *—TD WM“G'E: "‘-n“é'ﬁ"‘& Q\O 2 “L/’(?/ﬂc

7. An electron with a charge of -1.6 x 10719 C is moving in an electric
field of 400 N/C. What force does the electron experience?

el
a. 2.3 x 10722 N F = &E = = heX0T W HOO = (Y™l
b. 1.9 x 10721 N :
@6.4 x 10717 N
d. 4.9 x 10717 N
e. 3.2 x 10717 N

8. You have a hollow metallic sphere with charge -5.0 pC and radius 5.0 cm.
You insert a +10 pC charge at the center of the sphere through a hole in
the surface. What charge now rests on the outer surface of the sphere?
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9. You wish to use a positively charged rod to charge a ball by induction.
Which statement is correct?

a. The ball must be an insulator that is connected temporarily to the
ground.
b. The ball is charged as the area of contact between the two increases.

@ The ball must be a conductor. T¥ ADD ¢t 12 TME RAe 6}/
. The charge on the ball will be positive. JNDV TN /M Musr B

e. The ball must be an insulator. Cﬁl\MUU'NE:D W QMEWGP

10. The beam of electrons that hits the screen of an oscilloscope is moved
up and down by:

a. the electron gun. Bew PASEET m,?g‘}%
(E) electrical charges on deflecting plates.
a phosphorescent coating. t:i(:&Mc’C F’&Lﬁ ’36'71»66«'\)

a. gravity. WME p&d{t““ﬁ »

e. electrical charges on the screen.

11. Two point charges of values +3.4 uC and +6.6 puC are separated by 0.10 m.
What is the electrical potential at the point midway between the two

point charges? (4 = 9 x 10% N-m2/C2) R
M=y = Q.05 M Misuay)

sy Vel kg 1

o 0.9 x 106 v 4 “i \/:—,—?—(@'%‘) -
+1.8 x 106 V 4 <

€. -1.8 x 106 Vv \/ = G0 x (244460070 = | &X(’O(’

o

#

12. An electron in a cathode ray tube is a;{?cqurated through a potential
difference of 5 kV. What kinetic energy does the electron gain in the

process? (ge = -1.6 x 10719% C)

| ececmens Tyuoks | VOLT = /eY

a. 1.6 x 10716 g | 4T
(Peox1w01e 5 S0 S heY = Sy/p3ey x e ‘T/ev
c. 1.6 x 10722 g .
4. 8.0 x 10722 g :gx/{)“':r
e. 4.0 x 10716 g

13. Two capacitors with capacitances of 1.0 and 0.5 uF, respectively, are
connected in parallel. The system is connected to a 100 V battery. What
electrical potential energy is stored in the 1.0 uF capacitor?

] ] 30T cAALTIAS
Y —— _
| T~ T WwAGED T? /ooy

=3
a. 1.7 x 10 J /oo
b. 7.5 x 103 J +—

@5.0 x 1073 J -7 ,_[

d. 10.0 x 1073 J

e. 2.5 x 1073 J Foa EhcH | EOE:‘._%‘CV?‘

Fon Lomf, EPE® 4 (1) (100)*
= Swo I
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14. In which case does an electric field do positive work on a charged
particle?

a. a positive charge completes one circular path around a statiogséy

positive charge. TYRAVEL/AD Pe@ensdciip e T2 Freed ~

b. a positive charge completes one elliptical path around a stationary

positive charge. No NET (HANGE IN PBITIonw - O . )'m HArg:

c. a positive charge is moved to a point of higher potential energy.

. . ey - T bo
d} a negative charge moves oppgsite to he directjon ©f the electric
(\) field. YES, H&2€ TE (HANGE 1S 0%65 g}/ Hve Freed . wome
e. a positiive charge moves opposite to the direction of the electric néab
field. Yot HIVE TP Lo woak AGANST THE Fréed }_@e
7ELL)

15. If ¢ = 36 puF, determine the equivalent capacitance for the combination
shown.
a. 36 uF ¢ € I
b. 32 uF 7 —_ T2€. _-.m,.l*l.“_?,
. 28 uF iy (9___——‘-‘,_,» ci 0l 287 2«
@ 24 uF ' \L ) -

e. 20 pF

ol T e ey RS
—c¢ ——ac w’i;\i/'wu,wﬁ; 1 =444 =2
® (_5 o-dt—_ u}, )= 2¢/3

16. If a 500 W heater carries a current of 4.0 A, what is the resistance of
the heating element?

31. P=I*R~= [.0)7R = Sv0 W
57 11.
c. 42. /2:%:3(,351

d. 85.
e. 62.

o NN W
telieli oot}

17. A 500 W heater carries a current of 4.0 amperes. How much does it cost
to operate the heater for 30 minutes if electrical energy costs 6 cents
per kW-hr?

a. 18.0 cents 5W0 W X 4 }‘,ﬂ.: 0)9 b»WX@fSHa? 0,23 kWH

=
b. 36.0 cents

5 pachny Gl 15k

e. 3.0 cents
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18. An electric clothes dryer draws 15 A at 220 V. If the clothes put into
the dryer have a mass of 7 kg when wet and 4 kg dry, how long does it
take to dry the clothes? (Assume all heat energy goes into vaporizing

water, L = 2.26 x 106 J/kg.)
vap I 37;;7 —

Bhy OF L VAP BEQ | B kg X 2. 20570

a. 20.0 min . - 7
o isemin o oeyyoby, P=IV z/5 x2e0= 3.3x0% W
( ;? . ‘ = v
d. 55.1 min ) o 2, 08k0% =
e. 26.4 min o, 75 X0 r.,._..,_. 2,05Y(03 s 50 S fmrm T 34,2 M/

3,2 ®p3 s

19. When you flip a switch te turn on a light, the delay before the light

turns on is determined by:

v AS Soun AS TXE
the speed of the electric field moving in the wire.” E i T™HE ’?ULE)
D

the density of electrons in the wire. CLELNIWAS NG 10/
c. the drift speed of the electrons in the wire. nE QUtE";M
d. the number of electron collisions per second in the wire.
e. none of these, since the light comes on instantly. Wé U%{?’ B¢y
A7 3

20. A platinum wire is utilized to determine. the melting point of indium.
The resistance of the platinum wire is 2 Q at 20°C and increases to

3.072 @ as the indium starts to melt. -Qplatinum = 3-92 x 1073/°C. What
is the melting temperature of indium? R - pL/A <P ‘@ - (O/
. Re °

a. 351°C @;Pc(’* &(T"?@)) -
G e R x(rrd = 320 s XTI 053%
2

———— W~

. 137°C o
. ° -— -~ N o - et -0 I - P B
e. 430°C T = 0;5_3(;/& : &’5'3‘/592%/0 3 2137%, To% 20%
21. Two resistors of values 6 Q and 12 Q are connected in parallel. This

combination in turn is connected in series with a 3 Q resistor and a 21
V battery. What is the cu&rent in the 6 Q resistor?

2| /
a. 12.0 A W Tl"u ~ % f‘TL_: ’,‘i Ry
b. 3.
@2. 3 -
/4, ,
e. 6

T

—— ! L'i 3
* ”'1 \Tﬂmm l
Qv

ARy

TUis ts A VOLTA6E Diyiner - “J/{L,H) OF Tee 21V APOAS
Acniss TrE /4.‘&.) ux;’_:/z\/ Aenvss Y.,

QWS 12 Y (s ACrosS T g Ay 1z fd RRSOLIS
Somutraesty, T = Vjp = 12V = QA
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22. Which resistor is in series with resistor A?

a. Ik
b. R * . g
o e G115 1S IN SEAlES |y rH
d) & -
@ néne of the above _ f;_,f”r‘ QQ M §0 /5 Rt{ .
—
~a—f [ ¥ peouce T 70 AN E”UIVALEn
e R % R; | SNHE NES SR TP SER
iR
Ry | 2 R3 THig #
NN\, "‘ —
23. What is the current throughthe 8 O resistor? l W
a. 1.0 A 'Q,_'
b. 0 54
1.5 A _ - _
@2.0;\ L *'LQ:IB
e. 3.0 A
e , LogP |t +1G ~ 4T _&rg = O
I.TV 409 LO0P 2 H§ -2k, - 8135 O
AN N\ 3 ™ ~—
| IF—= - N § SYBSTITVIE Fug vy 5 Lopp|

Ly
EE—-—%IZQ ¢}/ )6 “":f (I?"I';;B \H?:O
Ao 3 Ig\L é I+ 4T - 1213 = ©
| R 0 mudieey ¥ 3
| 44§ +12Ta= 36T5 T O
ADp TV toor 2 EQuATTON

1% -era~%I3:o

R

+hb +O *‘f‘Lngza
(0= L/L!i—g
:T»'“g = 1.5 A
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24. What is the equivalent resistance for these resistors? ’6
a. 2.3 0 ﬂ
b. 2.25 Q 2 ‘ﬂA}*‘"’
c. 3.0 Q p74
d,. 22 Q d "\
5.2 Q e L
‘ Ve 1 _f___i_\;' {-"37
60 10Q e ,
——AAA AN ~ (73 o
20 - /s
— AN —
NN N— ’2.
4Q & £l
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25. Two resistors of values 6 Q and 12 Q are connected in parallel. This
combination in turn is connected in series with a 3 Q resistor and a 21

V pbattery. What is the current in the 6 Q resistor?

a. 12.0 A

. 3.0RA . ,
é 208 Shwg AS 51"3;‘

d. 4.0 A

e. 6.0 A




