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Electric Circuits

1)  Which two arrangements of resistors shown below have the same resistance between the terminals?
v . *} AR
Rr=R,+ K2 Rr= Ri+R; 5 RT’(EHFE,[) 40 S (E*E
2.5¢ YL o Vi AN .
I 10 20 20 . i . 207
it. 20 ' 451
ML 1§ A
A) llandlll B) HNland IV C) landll and IV E) lland IV
45 \ X 5) Alamp, a voltmeterV, an ammeter A, and a battery with
[~y zero internal resistance are connected as shown below,
3 3 m.e.o.awe VezV, = V2
2) GV'.".‘ 0 (‘/ Ye meey
s :
A4y L,y v on )
O™ ¢ e
Lamp Yla
o’L i mp
In the circuit shown above, what is the value of the R, \
potential difference between points X and Y if the 6-volt meoduYe i
battety has no internal resistance? Connecting another lamp in parallel with the first as
+ R+ Res shown by the dashed lines would ‘;
A) 4V ® R 137
B) 1V "“; +2N A) decrease the ammeter reading Y R"
C) 3V £l increase the ammeter reading
D) 6V &\ Vr, G _ T @ Vi~ l,,K., C) produce no change in either meter reading
@ 2V . R &L 3 (N)(28) )af fjecreaset:‘he wﬂtme;ter rea;ing ) hocharac
v n
3) Onejoule of work is needed to move one cmjbmb of HeeteeE inEarnaalng
charge from one point to another with no change in 6) Awire of length L and radius r has a resistance R. What is
velocity. Which of the following is true between the two the resistance of a second wire made from the same
points? ¢ material that has a length L/2 and a radius /27
A) The electric field strength is one joule per electron. ee¥d 2R ~ P L. [ o) %) % "
The potential difference is one volt. kis W B) 4R R = 'H:" A prespe ol x T
C) The currentis one ampere. |+ %/, EL" C) R/2 (X %) /lf
D) The resistance isone ohm. ¢ - 1 D) R = ﬂ.li
E) The electric field strength is one newton per coulomb. E) R/4 I
4)  The operating effc|ency ofa0.5A A 120V v electric motor 7)  Acenrtain coffeepot draws 4.0 A of current when it is

that liftsa 9 kg mass against grawty at an average velocity
of 0.5 m/s is most nearly
—{y, g

operated on 120 V household lines. If electrical energy
costs 10 cents per kilowatt-hour, how much does it cost to

A.) 25% Py > mad (Y 19X-5) :;:er:t: zr: tcsoffeepotfoi?_rﬂj_rf,?
gy T Bmm WAV
g)) ii:: Pin = W= (L§)120V) = GOW Cg'b ';*.; z:::z P~V (u.xsw\:%ektsow
s ?‘f-'.‘f’t"""’ e ® W FE” ('q:ﬁw.hf
@ Cost = W) = .96 (10 canty)



8) A 30-ohm resistor and a 60-chm resistor are connected as  10)
shown below to a battery of emf 20 volts and internal

resistance r.
it LS
r

; % A”
(.L"réb
Y
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The diagrams below represent five incomplete circuits
composed of resistor R, all of equal resistance, and

E capacitors C, all of equal capacitance. A battery that can
be used to complete any of the circuits is available. Into
which circuit should the battery be connected to obtain the

greatest steady power dissipation?

, oM
B)

The current in the circuit is 0.8 ampere. What is the value

of r?

A) 0220
50

C) 16

D) 70Q

E) 45¢

@R-”R '}"r

WGRT Vr zw

= 25/7. C)
155 8L

1t

9) The five resistors shown below have the lengths and cross-

sectional areas indicated and are made of material with
the same resistivity. Which has the greatest resistance?

n et
«_2

(5 28

- &%

D) I __@'

)

—.|

O

R= A=

Jof

R nof ”
R L lEr D)
RT - R ¥ iﬂ ©
:3[2‘?.
———— @
R_&B
Ry > ZR
bty
nc o No T
+ZR
E__R I
b i
3 ik
| 13 bl
no fu,wx‘
™\
¥ -|
Ry (£+%) > Zf

JK 11

11) Animmersion heater of resistance R converts electrical

time tis

®

B)
C)

D)

(Y1 £)

2Rt
IRt2
IRt

IR2t
IR/t

W= AUg =

energy into thermal energy that is transferred to the liquid
in which the heater is immersed. If the current in the
heater is_l_, the thermal energy transferred to the liquid in

"€k

17



Net o ouglicate ’
12) The diagrams below represent five incomplete circuits
composed of resistor R, all of equal resistance, and
capacitors C, all of equal capacitance. A battery that can
be used to complete any of the circuits is available. Which
circuit will(retain stored energy)f the battery is connected
to it and then disconnected?
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14) The circuit shown below is made up of a variable resistor
and a battery with negligible intemal resistance.

15)

E in Copocitor
/‘{ [:i_':l no C
e G \
o YAV
%
[\ &, N
B) | _C,\)‘Q\o\,: _5,,0“& Il
e
e e ¢ e
Ko
A ne C
. o
b\bcog i e’
D) o“"(: gur
A
¢ R o
ey c,° «"Q o
® M

13) Two capacitors are connected in parallel as shown below.

G

—

[

What is the ratio of charge stored on C1 to the charge

stored on Co, when Cq = 1.5C? V = \/2 nl
i
A 1
B) 2/3
C) 9/4 Q= Cv
D) 4/9 ENF)
OF; S
*%

16)

A graph of the power P dissipated in the resistoras a
function of the current ! supplied by the battery is also
given above. What is the emf of the battery? L

(& 25v 1o\
B) 40V L- 1
C) 0.025V
D) 067V : A
E) 625V % )
CL\E T
% (-D @‘1'3 \ ¥ ;5
z Lg
3 ?\5‘[,
20 g M
S
@& | @Q\’( \,\ﬂv
Y =
The total equivalent resistance between points Xand Y in
the circuit shown above is
A) 5@
B) 7Q \I .
C) 40 \.\5 ,o" Y\
@)Dan @\‘5'( o Nx \1’6\[
8T gsn S
: r2 A ‘D
b W 5}
Lt
rMesa '’ G

wr—it

® V,-1,R,= (-5%(lon): 5V

In the circuit shown above, the value of r for which the

current | is 0.5 ampere is
A) 10@
B) 5@
C) 1@
D) O
20Q
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Questions 17 and 18 refer to the following: ® . . (-uf\f 20) The product 2 amperes x 2 volts x 2 seconds Is equal
33

to 1l -V - ¢
P G
SFrZu¥ B) 8 newtons- W in Joules
appl :  Ryp (< (©) sioues
100V 1 s i =g \ D) 8 ceuvlembs
e u E) 8 newton-amperes
T SuF I @ (.«ﬂ"\ Questions 21 and 22 refer to the following:
= L 12V S
17) The equivalent capacitance for this network is most nearly ” ™+ |= = ! -,
5 A) 10/7 pF
By ddyF 40 1008 ——10pF
C) 3/2pF
(B 7w AN —L
E) 7/3uF 60
18) The charge stored in the 5-microfarad capacitor is most T ——
nearl V ve | IC| as zZero
as ISOO o G \ Vi =V,= [0o internal resistance.
¥ l'l' .
B) 710 uC C V 21) What is the current in the 4 @ resistor while the switch S is
C) 1,100 uC Q- Xloo‘-’) Lpend, - Vr \2V | 1z
( SuF A) 12A -l
500 uC R  Y+Grld 20
E) 360uC = 500 /AC_. B) OA
06A
19) Inthe diagrams below, resistors R1 and Rp are shown in D) 3.0A
two different connections to the same source of emf e E) 2'0 A
that has no internal resistance. '
22) When the switch Sis closed and the 10 uF capacitoris
. s fully charged, what is the voltage across the capacitor?
— A} 60V Ve & Viaa,
. B) OV
Ry c) 120V R n = 6V
F = = G “’x lo s
Wy 3 AL ooy Via = LR = (G
('
e 6V
1 sk R 23) Which of the following will cause the electrical resistance
Sexies [ — \\,p’g of certain materials known as superconductors to
Commection COOmETHLR \e oy suddenly decrease to essentially zero?
?u‘& ‘d’l« )’f increasing the voltage applies to the material beyond
How does the power dissipated by the resistors in these a cer.taln threshok':l voliage .
two cases compare? 1. P fnm TT Cooling the material below a certain threshold
. : . temperature
)6) :t !5 tgrr‘eaterforfthi:fhnes conr:ectlon. C) Stretching the material to a wire of sufficiently small
is the same for connections. A
diameter
é Itis greater for the parallel connection. D) Increasing the pressure applies to the material
D) |Itis different for each connection, but one must know beyond a certain threshold pressure _
the values of R4 and R to know which is greater. E) Placing the material in a sufficiently large magnetic ‘\}AA
E) Itis different for each connection, but one must know field (_5
the value of ¢ to know which is greater. ’( \o\
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Questions 24 and 25 refer to the following: ( Lor ;‘)‘l a 24) The equivalent capacitance of the system of capacitors is

0] 3 A 12puF

en 8 (O B 43k

=t — == lj,.F Wi C) 6nF
iy 6 0\ W @ 3uF

E) 2/3uF

M3 A ARY
L "'" "—'"l |"" "I )A ’ \}{; \ )}f 25) What potential difference must be applied between points

20, e X and Y so that the charge on each plate of each capacitor

will have magnitude 6 microcoulombs?
"z_,., 'l!‘-"w ‘}”” A) 18V 11 PO 2= 0
The diagram above shows a system of six(2-microfarad B) 3V e L
capacitors. aad 6V V 2\
) - br‘lﬂC\
D) 9V Vi Vb:‘o.nc“ 4 b
E) 15V

Vhromc\\ c Q_mo-‘—\- = @ﬁg—.(ﬂv
Cbra.m‘-‘“' \f‘r

Questions 26 through 28 refer to the following:

929 12V 6_1|r 02s
-FI<|- X et
a.dd FAY 5"2"3‘“
A oy
150 Y R

In the circuit above, the emf's and the resistances have the values shown. The current / in the circuit is 2 amperes.
e —————.

@V =6V (+ ¥ + '3)
26) The resistancgﬂ. is i 29) The power dissipated in a wire carrying a constant electric
A 2@ @ R+ - Vr _ GV current | may be written as a function of /, the length £ of
B) 3@ T _I; T 3 the wire, the diameter d of the wire , and the resistivity p
o) 40 of the material in the wire. In this expression, the power
10 @ R:>Rq- Ri-Ra- Ry dissipated is directly proportional to which of the
F) 60 =3 -,3-,2-05 Tollowing? Y
o _ , A) dand p only R= L xo
27) The potential difference between points Xand Y is B) f.dandp -ﬁ' o
= L] [#)
A) 12.2V V‘ = \.K‘- (11'3)’ ’G C) donly \L
84V Ve bs 5:(z¥|.5§'«3 @Landponiy 2"/ 2
C) 10.8V 3 E) £only P:)A = |°R =
D) 12V
V s .(ﬂ —.3 - . V
E) 6.0V 12 8.4
28) How much energy is dissipated by the 1.5-ohm resistor in 2 L
1 80seconds? R P= | ( ke ) -
A) 1440 A
B) 720) 2
Q) 6J W=1"RE
360 = (2)*(1.5) o)

E}) 180)J



A battery or batteries connected to two parallel plates produce
the equipotential lines between the plates shown above.

Ne_o-d on 12 Pt

—
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30) Two capacitors initially uncharged are connected inseries  31) Which of the following configurations is most likely to
to a battery, as shown below. Q*L produce these equipotential lines?
% & \ »
Qs
/\’T— 3 N
i Ci=8yF
V= x
™ T oa=0KE v
What is the charge on the top plate of C1? 21 B)
Lo 1
A) BipC ®Cr=(c*e
B) G'ﬂ'G" - "L ' _L_ o 92 F - =
(c)) +18uc (3,u" api) N vV v
D) -18uC ay
F) +8tue ® Q= CrVy = (2uF X )
Questions 31 and 32 refer to the following: :
/\_/k_f}a'\ DV - LlV S
N
NK
- e
5 N —-I
- @D 4 D)
- J— / I
- ¥ v
-2¥ -V OV 1V N

\\
\I<""\

32) The force on an electron located on the O-volt potential N
line is G = E-q_ E . «5
A) 1N, directed to theTight)
F- V4

BN~

(C)) directed to the(fight, but its magnitude cannot be
determined without knowing the distance between
the lines

directed-to-thedeft; but its magnitude cannot be
determined without knowing the distance between
the lines

E) 1N, directed to-theleft

D)



Questions 33 and 34 refer to the following: 36)

Ry

In the circuit shown above, the battery supplies a constant
voltage V when the switch Sis closed. The value of the
capacitance is C, and the value of the resistances are R1 and
Ro.

33) Immediately after the switch is closed, the cumrent
supplied by the battery is C bare wire -o b\\ ?435

A) V(R1+R2)/RiR2 Rz
V/R1

C) zero \r= Y_‘l: = _\L

D) V/R2 Re R

E) V/(R1+R2)
34) Alongtime after the switch has been closed, the current

supplied by the battery is ‘ .
@) V/(R1+R2) C beoun wire?
R, + Ry in®Yes

B) V(R1+Ro)/R1R2

C) zero
D) V/Ra2 Iy = Ve . M
E) V/R1 Rr  Ri+Ry

35)

Wire of resistivity p and cross-sectional area A is formed
into an equilateral triangle of side b, as shown below.
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A variable resistor is connected across a constant voltage {‘3\0'(‘
source. Which of the following graphs represents the \f ()
power P dissipated by the resistor as a function of its /
resistance R?

- = = "ﬁ
pa. P,}J R !g ’
A)
\ bl
B R
o |
B)
R

P
D)
R

The resistance between two vertices of the triangle, X and llll_
Y,is el
A) 2 A/(pb) _ P L If the ammeter in the circuit above reads zero, what is the
B) 3pb/A R* _4‘ resistance R?
C) %pb/A A) 29 \4£~¢~\9 R&Mo of

(D)) % pt/a \0\ B) 150 R -+ Sams
E) 3 A/(pb) 0'(05 C) 5@

F D) 49
2% ag i WO ? 60
-1
A Y Lel &y By 3847
Rr>(a a) KAt ek ( e iy Ehp
| blngin /b ZT) "-‘\-Mo«t\ zbf) gue 28

co™

une™



b
2
3)
4
5)
)
n
8)
9
10)
11
12)
13)
14)
15)
18)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)

27}

29)
30)
1)
32)
3s)
34)
35)
38)

3T
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