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6.1 Kirchhoff’s Rules

g S Ligild 6.1

6.2 Single-Loop Circuits

dalal) doala) duily S i) 93 6.2

1
Kirchhoff’s junction rule is an example |  ........... S JUia Al gl g S 3208
of
Conservation of energy Conservation of mass
d3Ual) Jads o 6ild 4y Jada o 5ild
Conservation of charge Conservation of potential
ddaal) Bia () gild agal) ada ¢ ¢il8
2
What is the ammeter aA A Salial) JSil) 8 jisaY) Be) B La
reading in the figure ¢
shown ? 2A
1A
2A
14 3A
2A 4A
3
What is the current i in —_ B sl k) ke L
the figure shown ? - 3A § Juldal) Jsid)
. Y
54 :
—3A 3A
134 234
aSiled plua ¢ Ui guati Y 1 il b i ghat 5LB




For the junction shown in (JS&) (A daud gal) Alia gl) Q,A
the figure, which equation ; . I £ gana Ciial Adalaa )
correctly expresses the 5| |n falua gl vie aasa JSdy
sum of the currents ? >
i J h
il_i2+i3+i4=0 il_iz_i3_i4=0
5
4Q
L ) .
What is the current in the JOC I FRYX (g i | KT P Y
circuit? : . 3 )
203 = 9V
Il
N |
15V
1.04 4.0A
1.54 6.04
6
Which of the following Vi o,

equations represent the
current in the shown

GOS8 oad AUl e aleal) (e ‘55
5003 i e k)

circuit? Sdaud gal)
d %l ¢
Vi

Vi-V V-V

RI_RZ RI_RZ

I_V1_V2 I_Vz—V1

" R, +R, " R, +R,

pSie 3 (elua oo Ui ¥ 2 Ay 3 gl 58
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A 12.0 V battery with internal resistance
Ri=0.200 Q is charged by a battery
charger that is capable of delivering a
current of magnitude i = 6.00 A.

What is the minimum emf the battery
charger must supply to be able to
charge the battery?

A da glia 139120 V baga 4l s
28 & Uy GaléuRi = 0.200 Q W ks

0= 6.00 As ke L Juagi o

& ) Cald o caan duily ¢S dadla 5 68 JBi La
) (i (e (Sl W g5

8

Kirchhoff’s Junction Rule states that

\ O Ao bl G g S () 98 Lals

,\Jimgghugoigﬁs\)iuqéi&a\ggim QI g ) £ ganal)
The algebraic sum of the currents at any junction in a circuit must be zero.

Joka @3@0‘*3)\;@%&&@4@#’ <l il (o pal) & ganall
The algebraic sum of the potential changes around any closed loop

in a circuit must be zero.

LAl g Ll ity CBiSa g gliag B934 BN (B L)
the current in a circuit with a resistor and a capacitor varies exponentially

with time

Ao g dagliall Q paa U Bk (8 daag dda Ala g i LY
the current at a junction is given by the product of the resistance and the

capacitance

dadd) g da glial) o pua il (ke (0 daan ddma Ala g die Ll BaL 3 galdd) (a3l
the time for the current development at a junction is given by the product of

the resistance and the capacitance

aliled mlla (o Uigaaii ¥
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Kirchhoff’s Loop Rule states that ‘

O o agall digds (gl yaly

Sk (g g &) ag ALalS B i Al Jga il Ll (g pad) £ gannall
The algebraic sum of the currents around a complete circuit loop must be

Zero

S ‘53Lugoigﬁ34al55jhuhdpau3&d\ £ sa2a
the resistances around a complete circuit loop must sum to zero

e (5 g O o ALalS 3 08 ABla J ga Al g <)) dndial) 3 6A1) jalaa £ gana
the sources of emf around a complete circuit loop must sum to zero

e (A ) (S O g ALalS B0 ddla Jga gl (3908 £ gana
The sum of the potential differences around a complete circuit loop must be

greater than zero

e (g g (o) g ALalS 3 i Al Jga 3¢l (3908 £ gana
the potential differences around a complete circuit loop must sum to zero

10

Two resistors, R, and R,, are connected in
series across a potential difference, AV%.
Express the potential drop across each
resistor individually, in

terms of these quantities.

GA s A o (uasaR; 3Ry Claglia
potia JS oo 3l palidd) (e e AV,
,QQAS.“ X7 K.N.\,a daa u.b
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11

Three resistors are connected across a
battery as shown in the figure. What
values of R and Vemr will produce the
indicated currents?

A LS gl A b oo Al ga cilaglia &30
O s G Ve SR Viah L JSAY) (B uida ga
Slgad) JLall ) L)

i=200A
—
AN A
WA~ WA~

R 20.0 2

<
<
1

12

The single-loop circuit shown in the
figure has Vemf,; =16V, Vemf,, =10V,
and R1 = 24Q. The current flowing in
the circuit is 0.16 A.

What is the resistance R,?

868 JSa) B Ao gal) Adlal) Aoala) 3 Al
W Jlaia dily 4

M agday Vemf,;= 16V Vemf,, = 10V
S8 Bl 8 gaaial) Ll jlaka RT =240
0.16 A
SR, daglial) j)ada la

\AJ
1l
5
<

<
R, <
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aliled mlla (o Uigaaii ¥

When analyzing loops in electric O o) il gl il gal) 8 cililald) Julas ¢ L)
circuits, which of the following dualald) C JLES dandlly Zuaua ddlil) cilia) idy)
assumptions is correct for the Tagad) @l iy
conventions used to determine the sign
of potential changes?
Element | Direction | Potential Element | Direction | Potential
of Change of Change
Analysis Analysis
R Same as -iR R Same as +iR
current current
R Opposite +iR R Opposite -iIR
to current to current
Vems Same as +Vemr Vems Same as +Vemr
emf emf
Vems Opposite -Vemst Vems Opposite -Vemt
to emf to emf
Element | Direction | Potential Element | Direction | Potential
of Change of Change
Analysis Analysis
R Same as -iR R Same as +iR
current current
R Opposite +iR R Opposite -iR
to current to current
Vemst Same as -Vemt Vemt Same as -Vemst
emf emf
Vemt Opposite 22 Ve Vems Opposite +Vems
to emf to emf
Al 5d Cd ghah 318




6.1 Kirchhoff’s Rules

g S Ligild 6.1

6.2 Single-Loop Circuits

dalal) doala) duily S i) 93 6.2

Kirchhoff’s junction rule is an example

of

ooooooooooo

A5 i Al gl G g Sac B

Conservation of energy
d3Ual) Jads o 6ild

Conservation of mass
4y Jada o 5ild

Conse ion of charge
diail) Bda (o gild

Conservation of potential

agal) s 0 gilé

2
What is the ammeter aA A Salial) JSil) 8 jisaY) Be) B La
reading in the figure ¢
shown ? 2A .\.9_-‘-3_’-}- -l =2 3+ I=o
. =T I=- +2A
Xﬁﬁ \\\ B
2A
14 3A
Q4 ) 44
K|
What is the current iin —_ B sl k) ke L
the figure shown ? o - 3A § Juldal) Jsid)
| 4 \S5+3+5 yL=0
R [=—23R
5A . L= 23A
7
—3A 3A
134 23A
plilea mllua (4 Liguati ¥ 1 Asily b ghal 5L




For the junction shown in (JS& g,s daua gal) dla gl qa
the figure, which equation ‘ T <l k) gsana aali ddalaa (5
correctly expresses the i, |12 filla 3.“ die zaawa JSdy
sum of the currents ? [ <— +L ol +L3 + L!\. s
:;T I
hobhiztie=90 i1 —ip—izg—is =0
5
40
What is the current in the o Ahogsd olall jlada La
circuit? = . €3l
M’ \\B*ql T -15 49 -\-,‘\‘I +2l =0
L= T o+g | : Te1A
)
M\lx\&&-— \ A 15V QSL.,,” <_(Cs E-
1.04 4.0A
1.54 6.04
6
Which of the following Vi "~ (
equations represent the . g ' G5 e ) el (s
current in the shown ! L 3 il ",a gt )
circuit? - s NN NS §daua gal)
. .| Ir——
' I\}lz* R\-\-Rz
add V,—V
14 1 2 § = 2 1
R, —R; Ri—R;
_ Vi—-Va _ V-V,
" R, +R, " Ry +R,
aSiled pllua o U guati ¥ 2 Al 3b i gl 53




A 12.0 V battery with internal resistance Al daglia 139120 V g 4ty ciiad
Ri =0.200 Q is charged by a battery A8 Ay Uy GaliuRi = 0.200 © W )i
charger that is capable of delivering a 4=16.00 Ao )8 Ll Jua g e
current of magnitude i = 6.00 A. Al Caldi e g daily ¢S dadla 368 S8 La
What is the minimum emf the battery 4 Mad) (i (e (Sl W b g5
charger must supply to be able to

charge the battery?

b +\fQ, _IR "\t'L =0
vI-€A ;A\ \PL_ € vo-2 —-\2 =0

S
R, 3:_— 0-20-

- - \rez !3'2.\]

8

r A -
Kirchhoff’s Junction Rule states that | O Ao QLill G gl a0 o8 ey

JAa gg@dig@giﬁb@i&a\g gi.ﬁc Q\J@E&M\ L
The algebraic sum of the currents at any junction in a circuit must be zero.

S g ghew O o B ila 8 Allia ABla (o) Jga agad) <l il g juadl £ ganall
The algebraic sum of the potential changes around any closed loop
in a circuit must be zero.

(Al g Ll ity CBiSa g gliag B934 BN (B L)
the current in a circuit with a resistor and a capacitor varies exponentially
with time

o) g dagliall Q puaa gL Bk 8 ddag dda Ala g i LY
the current at a junction is given by the product of the resistance and the
capacitance

o) g da glial) o pua il (ke (0 daan ddma Ala g die Ll Bal s galdd) (a3l
the time for the current development at a junction is given by the product of
the resistance and the capacitance

aSile s plua pa U gaui Y 3 il 3 i ghad L8
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Kirchhoff’s Loop Rule states that | O o Qeall i gl B 5 Lals

Sk g g Of i ALalS B ila Alla g @l LAl (5 puaTT € sanall
The algebraic sum of the currents around a complete circuit loop must be
Zero

Jda ‘53Lugoigﬁ34al55jhuhdpau3&d\ £ sa2a
the resistances around a complete circuit loop must sum to zero

a5 g O o ALalS 3 08 ABla J ga Al gS)) dndial) 3 6A1) jalaa £ gana
the sources of emf around a complete circuit loop must sum to zero

Aea (A ) (S O g ALalS B0 ddla Jga gl (398 £ gana
The sum of the potential differences around a complete circuit loop must be
greater than zero

1ok g g O i ALals 3,13 dila g gl Gk £ gara
the potential differences around a complete circuit loop must sum to zero

V‘

10

Two resistors, R, and R,, are connected in

AR o A o (agaR; Ry Claglia

series across a potential difference, AV%s.
Express the potential drop across each
resistor individually, in

terms of these quantities.

potBa JS e gl palidd) (o e AV
.QQAS.“ X7 K.N.\,a daa u.b

R 7z
N\ J%V‘ — RQ(’/: R‘ + R?_
A e AVo
Cw _
- - . \J“:— RR\'\RL
G-I R, . AR,
< R,+Re
A\fo 27_

TR,

-~ -

LNz

-+ ;['7'
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Three resistors are connected across a
battery as shown in the figure. What
values of R and Vems will produce the
indicated currents?

9 Las 4ty A b Alua ga Cila glia 30
O s Gl Ve SR Viash La  JSa) (A uida ga
Tlgad) Jldiall i lal)

(1N

V,

i=200A
o T ey

AR
R 200 12

d .

Vi
i=300A

)

Fecdt

+2 R +2xze —3R =0

obed a

—i-\lm*. —=k =0

Sl M- soiE)
Vo = i (R¥20) = (R
Verd =2 (R¥29)

S——

(&)
Od>

20
2R +lo=3R = R=kox

\
Neod = 3= R0 120
EALR @D~

R,: DIOSL

L)y
N, - 2% = xho
Uwﬂ( < \2a\

12

The single-loop circuit shown in the
figure has Vemf,; =16V, Vemf, =10V,
and R1 = 24€2. The current flowing in
the circuit is 0.16 A.

What is the resistance R,?

598 JSAl) B Ao gall ABlal) 4uala) B slal
L laia Auily g

iy agiay Vemf,;= 16V Vemf,, = 10V
S8 Bl A gdxiall Ll laie R1 =240
0.16 A
SR, daglial) j)aka La

R; =T
L6 — 24 xolb —016R —10 =0
Rlié: Q_L"-ﬂ* =f+)vwnl.,:"0v
| Pz, =13-52
Ve =16V
pliled plla ¢ya U gaali Y 5 Al 3ad (i glad 5LI
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When analyzing loops in electric
circuits, which of the following
assumptions is correct for the
conventions used to determine the sign

O ol il gl i pal) 8 clalad) Julas L)
dualald) C JLES daudlly s Al cil) dY)

T tagad) sl

of potential changes?
Element | Direction | Potential Element | Direction | Potential
of Change of Change
Analysis Analysis
R ( Sam} as @ R Same as +iR
L/ _cnrrent current
V , R { Opposite. ) (FR) R Opposite -iR
/ to current to current
Vemt Same)as +Vems Vems Same as +Vems
o -

Vems Opposite ) Vemr)
to e

Vems Opposite

to emf

"Vemf

Element | Direction | Potential

Element | Direction | P

otential

aSiled pelua (pa U geal ¥

of Change of Change
Analysis Analysis
R Same as -iIR R Same as +iR
current current
R Opposite +iR R Opposite -iR
to current to current
Vems Same as <Vems Vems Same as ~Vemt
emf emf
Vemr Opposite +Vems Vemt Opposite +Vemt
to emf to emf
Ay 58 (i glad 3L




