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Explain the conventions used to determine the sign of potential differences around a single loop circuit containing several resistors and
5 |sources of emf given the assumed direction of current and the direction of analysis.
Analyze single loop circuits containing two sources of emf and circuit elements.
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13 | State Kirchhoff's junction rule: "The sum of the currents entering a junction must equal the sum of the currents leaving the junction” - Z CJ\_}) ‘_9
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Solve problems on multiloop circuits.,
- Recall that an ammeter is a device used to measure current and voltmeter is a device used to measure potential difference,




6.2 b lal) dasl o

s JSal 3 asasll 350000 3
S rlal) pasd abileze Sleglae &M
Sass 3l cgliall Ble sie aladl @

Vord —1 R,=o (o
Verd = ¢ R, - ¢

Ry pslal) 3 zaazl) ,Lal) aes s (a
Ry polal) 3 @aazl) ,Lad) aed 515 (b

polall 3 eaazl) Lol ae Juk (c
o LS Ry

Solve problems on multiloop circuits.
9 Apply Kirchhoff's loop rule to single loop circuits.

Express Kirchhoff's loop rule mathematically and apply in problem solving
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Solve problems on Wheatstone Bridge,
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Recallthat an ammeter is 2 device used to measure current and voltmeter s a device used to measure potentildifference
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Chose the correct answer for the following questions:

Q1: In the junction shown in the figure, which
equation correctly expresses the sum of the
currents?

A5 SYslaall T Sl 3 Al el 3 :Q1
Sohlall Gl ggamall ge oo Sin

Ay +ip+izg+ig+is+ig=0

B.ig—ip—i3—ig+is+ig=0

[D.iy+ip+i3+ig+is—ig=0

Q2: In the junctions shown in the figure, what
is the value of i?

i Ll dosd Lo ( Sadl § Ll Do)l (§:Q2

ldA

A.6A

C.2A

D.4A

Q3: When being used to measure current, an
ammeter should be connected in ...

olie o Of Cam Ol el delisiwl dis :Q3

®-

A. Series with the voltmeter

I prla g JIsd e A

B. Parallel with the voltmeter

sh lide go SloAll e B

D. Parallel with the circuit
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Q4: In the circuit shown, with the switch open
the capacitor is completely uncharged. The
switch is closed for a long time. The current
through the circuit is 0.2 A. Determine the
value of the unknown resistor.
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Q5: An ammeter has a resistance Ra and
requires a current of 1.0 mA for full-scale
deflection. If the shunt resistance needed to
produce a full-scale current of 12 A for the
same ammeter is 3.5 mQ. What is the
resistance of the ammeter, Ra?
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A.35Q

C.180Q

Q6: In the circuit shown, R1=5 Q, R,=10 Q,
and R3=15Q, and V4=10V, and V,=15 V. Using
Kirchhoff's loop and junction laws, determine

R1=5 Q, Of cuale 15] Sl (3 Lunall 3511 (3 :Q6
V=15 V ¢ V4=10 V ol 9 R3=15 Q, R,=10 Q,
8 dasd su> 9 Auoglly dall 39 xS 0336 pasanl

the currents iy, iz , where i; =0.091 A
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Q7: In the circuit shown, determine the(
charge on each capacitor when switch S has
been closed for a long time, where R1= 1 kQ,
Ry =2 kQ, C; = 1 pF, and G, = 2 pF.
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(G 129 =45
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A. q, =3.33 uC,q, = 6.66 uC
B.q, =133 uC,q, =333 uC

C.q, = 6.66 uC,q, = 133 uC

Q8: In the loop shown in the figure if we start
from point A, and move in clockwise
direction, which equation expresses the sum
of voltages through the loop?
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A iR, +Vi+iR,—Vo=0

B.—iR, +V, +iR, +V, =0

D.iR, +V, — iR, —V, =0
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Q9: During a physics demonstration, a fully

charged 98-uF capacitor is discharged

through a 125-Qresistor. How long will it take
for the capacitor to lose 75% of its initial

charge?
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C. 12 ms
B. 3.5 ms D. 6.6 ms
Aq!/bu.ab X 4
Q10: A 24-V battery is attached to a 3.0-mF | J!! 24 V bug> e :Q10
capacitor and a 100-ohm resistor. If the | 08 BJVT00 Q aieslas e,m;30rr@%.wm5~

X1

=it ke for the capacitor to reach a charge of

cagacitor is initially uncharged, how long will
50'mC?
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Q11: A 24-V battery is attached to a 3.0-mF | J!g! L%"Zx WV ladgr &5 4 > ey Q11
capacitor and a 100-ohm resistor. If the qul Q @isslie polis 5 3.0 mF iaw CaiSes
capacitor is initially uncharged, what is the Sl Gt Lo Oyt 1E Ll 3 S
charge on the capacitor 0.21 seconds after LUl 851l o g5 30 0.21 5 )90
the circuit is connected to the battery? _L
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A 21mC C.52 mC
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Q12: A 2-uF capacitor is connected in series
with a 1.2-MQ resistor and a 5-V battery for a
long time. What is the current in the resistor
1s after disconnecting the battery?

$3e e Jlsl e 2 pF. 4iam Q12
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in an RC circuit, how long would it take, in
multiples of time constant T, for the capacitor
to be 86% charged?

C. 2.50 uC
B. 1.25 pA D. 2.00 pC
Q13: Beginning with an uncharged capacitor | oo ¢ RC 8515 3 Og=de pé CitSe (3 Tsy :Q13

&> u&.«.‘l Gyranan (o3l Coll) CacladsS )edgll
€86% Ay dizd e

A t=1T

C.t=0571

D.t=41

Q14: The internal resistance of ideal ammeter
should be:
A. Infinite resistance

B. Very large resistance

0555 O el polaiia) A1) doglaedl Q14

| D. Very law resistance
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Q15: From the circuit shown in the figure,
what is the time constant of the circuit?
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A.9.0x10% s

B. 2.8x10% s

C.3.6x10%s

Q16: You have an RC circuit with the switch
initially open. When the switch is closed

3o base LI § 7orie rlraer RC 851 3 :Q16
Ja o3l WY il ALl el 0 ST el

which of the charge as a function of time plots ¢ CasSall (yoeds dulas
most accurately represents the charging of
the capacitor
Charge
Charge
Time Time
A C
Charge Charge
B Time D Time
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Q17: Use the data on the graph to find the | sl Gl euydl (3 dusall SULII passl :Q17
time constant of the RC circuit?
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1. Kirchhoff's junction rule is an example of ___. (RLf - w Uy”_)“) a\_}kg.- i_Q
A. conservation of ener; &\_&;\,«A A
: 8y - . \ \-- . ]
Po = NP

v B. conservation of charge
C. conservation of mass

D. conservation of potential

/
(FN) N S o Y L
2. Kirchhoff's loop rule is an example of __. ) > ) < '—*313
\/ A. conservation of energy 5.‘:, ‘_)@‘ ’é;> @i_;

B. conservation of charge
C. conservation of mass
D. conservation of potential
3. The diagram below represents currents in a

segment of an electric circuit. What is the
reading of ammeter A?

A 1A HEAN TR !j+7-‘¥'3—’4——\~—2—~0
J B. 2A 4 2A -

c. 3A L= 2 A ().>\J&5

D. 4A

4. The figure below shows a network of currents.
What is the current i?

A -3A d154 .
b aa 434 l+3+15 +5=-¢a
C. 13A .
. (- —23
v D. 23A " i L A

54 Z‘/ Lo 8




5. For the junction shown in the figure, which
equation correctly expresses the sum of the

currents?
+ I3 Tiz_
—
A el
+i4T th
A iy t+i,+iz+iys=0
B. i1—iy+iz+is=0

—i i Fiz—iy=0

o o

iy —ip—ig—ig =0

6. The single-loop circuit below has two
batteries and two resistors. What is the curren
through the 4 Q resistor?

v ST WA B G

v A 10A
B. 15A
C. 40A
D. 60A




7. Which of the following equations represent
the current [ in the circuit below.

I N
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a | b
NG
R2 R1
d c
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\A
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VoA l_R1+R2
B. =£1+£2
R, +R,
_ &8 &
¢ ISR R
1_£1+£2
" Ri—R;

8. Three resistors are connected across a batt

of unknown voltage as shown below.
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i=20A

“AAA
VWA~

R 20.0 Q

“AAA
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AR
VWA

——
i=40A

C

What value of R will produce the indicated
currents?

A 10Q
Vv B. 200
C. 40Q

D. 60Q

C\R <Gl I Gale

>\

—LI—R + 2R +2x20=0
—2R = e

R: 2.0 S

C\lﬁcdo\

V, Vo
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9. In the multiloop circuit shown in the figure,
V, =6.00V,V, =12.0V,R; = 10.0 2,and

R, = 12.0 2. What is the magnitude of current
i,?

: o % el C\\o C O\ 2N > )

R, z|ofy
oy —l2l,al2=0
v,=6V " .
Iy
OA ml) C . A
Vv, =12V Lo \
A. 0500 A
B. 0.750 A
J € 1.00A
D. 125A

hich of the circuits shown in the figure will —
unction properly? ~ - S AN
e I S8 2l ST

Vems

A 1 only

B.  3only

C. 2and4
/ D. 2,3and4

11. An ammeter can be used to measure C . - - — L-; .
different ranges of current by addinga ____ Q( ‘:j“j\ E&:’*”) Q“_p (O/O M&J . ,_)—:V“ j | O~ YU D J/J

resistor connected in with the ammeter. '
A, shunt series § _ J_gas \ @
V' B.  shunt parallel
C multiplier series
D multiplier parallel

12.1 RC circuit, € = 6 V,R = 2000 2 and R =* \ )
C= ZI::F : V\;:l;;ilils the time constant? o \l P 6 \/ R a ZO o OC-SL/ UC) C;i: v
= = = \%Aa¥
A 05s G\oﬁ\ — V\ ! \ -
B. 15s — D) — A0 Lc

C 20s Yy = RC_ — 2000 x4 x|6%5= 8 S

v D. 80s

13. In an RC circuit the time constant is the \ ~ o~ k
amount of time that it takes for the capacitor to R . — J»‘-é,o/ce
become charged to what percent? - ,C\’S\”) \ Q'/\N (ﬁs L 2 Lo
b Loe GOl asnd @ (¢
A 25% 3 A _— ./\_Ja_f C_G_)jv" g‘} ) k O_;:P ‘
B. 50% N = T :
el Oe
Vv o€ o 63%
D. 86%

Questions 14 and 15

Aresistor and a capacitor are connected in series C [ \ — !\ (R C
to an ideal battery of constant terminal voltage. : — ¥

-—

=s\ — — \-
14. At the moment contact is made with the :\'J NS \A\ 3'470‘_9) q\&;

battery, the voltage across the capacitor is . A M—




to an ideal battery of constant terminal voltage.

14. At the moment contact is made with the
battery, the voltage across the capacitor is

v A

B. half of the battery's terminal voltage

zero

C. equal to the battery's terminal voltage

greater than the battery's terminal

o voltage

15. At the moment contact is made with the
battery, the voltage across the resistor is .

Zero

B. half of the battery's terminal voltage

equal to the battery's terminal voltage

greater than the battery's terminal
voltage

Questions 16 and 17
In the circuit shown in the figure, the capacitor,
C, is initially uncharged.

\A A

L <
SR, R;

AAA

||
H—
‘/
1. Immediately after the switch is closed, __.
-

A. the current through R is zero

the current flowing through R, is
larger than that through R,

the current flowing through R; is
larger than that through R,

the current flowing through R; is the
same as that through R,

2. After the switch is closed for long time, .

A. the current through R is zero

the current flowing through R, is

. larger than that through R,

the current flowing through R; is

N larger than that through R,

v D

the current flowing through R; is the
same as that through R,

18. An RC circuit is built using a 1.0 MQ resistor,
an initially uncharged 20 pF capacitor, and a
battery with a terminal voltage of 5.0 V. Which
equation would be used to determine the charge
in coulombs on the plates of the capacitor as a
function of time?

v M: 100 x 1076(1 — e-t
B. g =100x1076(1 — et/20)
C.  g=100x107%(e"t/20)
D. g=(1-et/20)

19. At t = 0 the switch S is closed with the
capacitor uncharged. If C =50 pF, €=20V, and
R = 4.0 kQ, what is the charge on the capacitor

when I = 2.0 mA? s
AN I

A 360 uC

2o\
5,80 I 4pp aBL

L
SOL G i (e

DU goce L e

= Le

(//:

R=IMn C = ZOMF

Vorl.= =V

C{/Ct): 2 L )

Ty = Irax (! ~e 7
Tnax= C Verd
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R =4.0 K{), what is the charge on the capacitor

when I = 2.0 mA? s
N1
A 360 puC )
B. 400 UC ++Q ;_—
-
C. 480uC -mc T
V' D. 600puC
R

20. A capacitor C is charged to a potential V, and
placed in series with resistor R at time t =0.
What is the charge on the plates of the capacitor
attime t = RC?

A Q=cCV, g?
¢S Q:%
D. Q=CVee

21. A capacitor of capacitance C is connected in
series with a resistor R and a battery of emf €.
The graph below shows the charge g on the
capacitor approaching a value g,),,, with
increasing time t.

q

0
Which of the following expressions represent

qmax?

A R/CE

B. RC/€

C. €&/RC
v D ce

C=5o/F

Vev'\% = ZGV

(: ZYY\/L\

Ter) =7
L
- Soax (165 )
Z)KIZS: 20
ilea
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U= CVo &' =

w

C Vo
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e

CLmaX = C \/Q/V“\’\?

K= %

KL

o

t
>
t

e
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22. A 24V battery is connected to a switch, an
ammeter, a 6 Q resistor, a 1000 pF capacitor, and
a 12 Q resistor as shown below. The switch is
closed at time t = 0. What is the current
indicated by the ammeter a long time after the
switch is closed?

O

24V <

:’ 12Q
1000y
T
A 0A
B. 1A
vooc  2A
D. 4A

23. The capacitor C in the circuit below is
initially uncharged. The switch S is then closed.

L 1
s I

8= G

Which of the following best represents the
current i through the resistor R as a function of
time t?

57N

/b ; r /

The ammeter shown in figure below reads 2.00 A.

a. Find the current ;.

b. Find the current I,.
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