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6.1 Kirchhoff’s Rules

> a study circuits containing multiple

sources of emf.
> There are single-loop and multiloop
circuits with emf devices and resistors that

cannot be reduced to simple circuits

Oa ST e (g giat il Al 2Kl il gall il 5o

S jecta

33 5 e Colilal) Baaaa g Adlal) dnlad 4000 4eS i) 93 aa i
ddasuy il 50 ) ledasadi (Say Y e lia 5 emf 3 jealo
el il dluluia o &) ) gle Cay o (g giad

containing parallel or series connections. So, (el B (il 8 aladial
we resort to the use of new laws called i gudi S 35 8
Kirchhoff’s Rules

Kirchhoff’s Junction rule Adua glf (438

A junction is a place in a circuit where three
or more wires are connected to each other.
Each connection between two junctionsin a
circuit is called a branch

A branch can contain any number of different
circuit elements and the wires between them,
each branch can have a current flowing, and
this current is the sameLgv%yyﬁIE%re inthe
branch

Kirchhoff’s Junction Rule: The sum of the
currents entering a junction must equal the

sum of the currents leaving the junction.

dhayﬁntlu;a}'lﬂ'lcbjulﬂn‘}b (&)&ﬂ'l)cln'uﬂ'l
o Juall JS  Gandll Lganyy SIS i Dl 5
£ b oanny 501 i (el

BJihhyljnL}am%gi‘}ctJﬂiggﬁoioﬂq
b U 0183 of Sy iy S, Aalis

gl 8 Oa S aanai g Ll 1 g ¢ santa

Jadi Gl il ¢ sana a5l ) Y1 53
Ao plall il )Ll £ sane (g sl i Adati Ala 5 )
(Al Jasa) Leia
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signal is positive) and the currents coming

out of the connection) are negative

Rule is expressed mathematically as

According to Kirchhoff’s Junction Rule, in this
case

i1=i2+i3

The currents entering the connection (its Gl 5 (R go LU Alia gl Jans Al <l Ll

(4 ) oyl o i el

S Ll 3ol g ) a4

Al o3a 8 (g S Alia g saclal i

n
Zlk=11_12_13=0

k=1

For the junction shown in the figure, which || ~. o (<5 ;i dlilas ol (JSED L8 g all @ lalsill

equation correctly expresses the sum of th

G & sane 02

currents
Bl . . . .
A i1+ih+i3+iz=0 h=h+i3+13=0
C '—l.1+l.1+l.3—l.4:0 D f1—f2—f3—i4:0
' Luay Bani Ata Page | 2 0505369567 |
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2

Kirchhoff's junction rule is an example of

0938 5 JI B9 053 pm

A SN Jaas> B dBla)l Jaas>
conservation of mass conservation of energy
disedidl taas D i ) .
C | conservation A5yl 4 aas
of charge |conservat|on of momuntun‘

The diagram below represents currents in a
segment of an electric circuit. What is the
reading of ammeter A?

Ay eS8 Al (g g o cl il ol ) an ) iy

i) Bel B o L

3A 4A B
A 1A 2A
2A D
- —— C 3A 4A
2A
4
A small combination is connected as shown Oe dS A LAY Ayl dla i 3
in the image. Find the valags/afdiand I2? h s b
2A 4 A B = =
: A =2 A T=1A li1=1A I>p=5A
I1
C 11=5A h=2A D l1=5A L=4A
3A "2
| LuayBaniAta ~ Page[3 . 0505369567 |
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5

' By the opposite shape of the joint,
find theamount of current strength of is

i g cilia gl ) laall JSAT NS e
i3‘)\_wﬁ“ b

I3

Kirchhoff’s loop rule
> A loop in a circuit is any set of
connected wires and circuit elements
forming a closed path.
You can move through any loop in a circuit in
either a clockwise or a counterclockwise
direction.

Kirchhoff’'s Loop Rule then states: The
potential difference around a complete
circuit loop must sum to zero.

i g S Als Sacld

Aliaiall MUY (e de gana g oo Bl A ARl
Ailaa 1 jlse S A5 0000 yealic

olail L) 5l Lo dils of Dla &l il Sli€ay
delull o Jie olail e i deludl (o jlie

el 38l g nall g ganall 0% Of aag dala) ) il
1 jina (6 sl (4ilia 5 yilo) dala 8

m
Closed loop: Z
j=1

Luay

n
Vemf,j o Z IkRk =0
k=1

Kirchhoff’s Loop Rule is simply a
consequence of the law of
conservation of energy.

The voltage drop across each
component in the circuit depends on
the assumed direction of the current

and the direction of the analysis

LRI AT SO PR TP HEG Sk >
dallall Il o) 5ilal
b Se 0 e deall (i adiny >

d;\.\;j.“ b&'u JLJSH uan&a]‘ ogyll ‘__‘J.C BJE'I.JH
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1

Mathematical formula for Kirchhoff's QN B g S 0 gSla) Ao o dssall
second law

xI=0 Zvemf=ZIR

(¢ _ Zvemf = IR D Zvemf = Esz

Conventions Used to Determine the Sign of Potential Changes
Around a Single-Loop Circuit Containing Several Resistors and
Sources of emf
4glal) '@.4_;_‘_‘,",_;,1 3)}.1; J}_:._ A4 ] \_:1)_51_: ;_ﬂ)l__,j‘_l '-:.\-\"\I. At L,l__h1_)j§‘3r\

Element | Direction of Analysis Potential Change
aaiall slaalyl ..&.;1‘ adl e
Same as current ,
R ) o) (i - iR (a)
Opposite to current +i
R | "l olasl Lo i (b)
: Same as emf _,
‘emf emf olad) i * Vems (c)
74 Opposite to emf B
emf omnf sladl s emf (d)
loop loop loop loop
L ua A)I
Vems Lo = b
i

AV==IiR AV=+iR AV=+Vur AV==Voms
(a) (b) (c) (d)

Sign convention for potential changes in analyzing loops
Julé L8] agd) el pins awld) ol ey cilal )

! Luay Bani Ata Page | 5 0505369567 J
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6.2 Single-Loop Circuits ~ A&lall 4alaf 4l g8 Jilga 6.2

-In the single-loop circuit, there are no Sl ¢ ladalad aa g3 Y cdalal) dplal s yilall 8
junctions, and so the entire circuit consists | JS (8 4mii s Sl sl ¢ 58 ¢ LeleShs lall ) S5
of a single branch. The current is the same Adlsl A plsa

everywhere in the loop.
(abeda) JUall duw e dima e o ddlal) awi-
(Ailae dila) ddaail) o ) 2 gad g 5aa)  Adadh (ye fad

-We call the loop with certain symbols, for
example (abcda) We start from one point

and return to the same point (Closed loop)

-We apply Kirchhoff's law in this loo E owe b R il

PPy P dalall ol (8 (gl S () B8 suhaie
-We choose to assume the direction of the ‘
ol e f Aol G lie oladl Lo Ll oladl Hlias-
current clockwise or counterclockwise selallicy i

-If the current is its positive direction, then
geimaa Ul iV (s s gall ol ga Ul QIS 1) -

negative the correct direction of the SAY olaiyl

the assumptionis correct and if it is

conventional current is in the other

direction
uay Ata ;3 fa K -
-We limit all the electimoti¥e forces in the ARl oo A Sl Aol b O s
A slie J< agally o sagll
loop and the voltage drop to each
resistance - N
gl g S () 518 aasiui-

We use Kirchhoff's law for voltage.

ZVemf—ZAVRZO

' Luay Bani Ata Page | 6 0505369567 |
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equation is true

Refer to the circuit which oh the following

glomadl JSEL e 90 9 LS (o glieg doylay (e 851 9SG

€ dowone 45 CYola]l ‘gi

A

Vems = —iRy + iR, =0 B

Vemf = +iRy + iRy = 0

C

Vems = —iRy —iR; = 0

D

+Vem,f — iRl — iRz =0

The single-loop circuit

(b dauda gal) Ay Aalaf 5 il

: : R R
Shown m the flgure the Wz Wl JL‘-“ JL“I:I” A ¢ JJ‘A..AII dml
magnitude of flowing 60 40 _— g un 3
current in the circuit is s (1 _“2 .A ) 0 A
(i=2A) C— C— Aaily Sl Axaialf 3 gl aa)

; = Vemf,2 iy &
Calculate electromotive s 24.V o o (Vemgz ) 4550 4 )
fDrce ( I/eu]f,z )‘? = 2 A
|

A| 4V B| 24V
C| 12V D| 48V

in the circuit

For the circuit below what is the current flows

¢ J9baall KL b 90 98 WS caiyllan caeglin Juogs @3

BN pe g3uiall (3L yeSI 5Ll o

Luay Ata
P —————————————————————
| o L 1l
I € 1 A
%1.59 C 0.33A D 7 1A
450
VAN I
' Luay Bani Ata Page |7 0505369567 |
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|
The single-loop circuit dasia gall ABlaY) s 5 yilall
shown in the figure has JI&:/\ \/IV{\Z/‘ dadla s gh glaall JS 8
( Vemza=24 V) and in S Vemta=24 V) Al jes
( Vems2=12 V) and astia g (Vemsz =12V ) 8
E‘IRZ - . ﬂ ) Tl.le CI.J'H.ent ::Vemf,l Vemf,Z_- RESEES 'I.\'I‘f (‘Rz " 49) &‘“j
owing in the circuit is 24V 12V 3l A k) Ll
(i=2A). .(i=2A)
What is the resistance . (R2) 4agliall jlada caca)
( R ) 2 |
Al 6Q Bl 2
C| 4Q D| 8Q
5

The single-loop circuit shown in the figure
has (Vemy=12V)and (R=10 Q). the
current flowing in the circuitis (i =0.15A).

Wi s (o agall B Aty ) slaal) JSE 3
daglia (V2) 4 oty e Jualia (Vemta=12V)
@ Sl Ll sl il 13ls (R=10 Q) 4 ¢S

What is ( Vemfy2 ) b o el Bt sl (= 0,15 A) Aalidll
AU A jUa i
i
R ;: ( \
0 it
i %
........................... Luay Ata.....
Luay Bani Ata Page | 8 0505369567 J
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6.3 Multiloop Circuits ~ <lalad) 3adada duily ¢S yilga 3.3

v" Analyzing multiloop circuits requires U gila Gakad e 2 Y ilile Bae (g a3 Al 5 il
both Kirchhoff’s Loop Rule and ool JOX
Kirchhoff’s Junction Rule

v Label each closed episode and be Bl (oS % ke A, (08 Rl
closed

v Determination of points of DLl Ca gl 5oS (538 sl 5 CO3a gl dalad ana

connections and application of the
Kirchhoff Law of Current

L_iJLni: UASI: J'l aclull i.'_lJLa.c. Q\J@.ﬂ olg:iil ua’l‘)'.'m'l
v Assuming the direction of the currents = ie Ll

clockwise or counterclockwis

1
In the circuit shown in R3 (ot Aauda gall B i)
the figure . VWA . oskaall Jsa)
The current through the 180 Q ?JM'I qi JLA-“ Jl:‘ﬁ‘ S
resister ( Rs ) is equal : —_ _ . ssu (R
10V Rzgﬁog 15V P (Rs)
Ry

VWA

34 Q
A 0.043 A B 1.5 A
C| 043 A Luay Ata D| 0.086 A

' Luay Bani Ata Page |9 0505369567 J
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2

From the circuit shown in the figure. SN 3 Aain gall 3300 eSH 3 300 JMA (e

Determine the ammeter reading TR
iy Be) 58

In the circuit shown in the figure (Vi=6V ) || bl JSN b daia gall cilalall soaeia 30000
and (V2=12V),(R1=10Q)and
(R2=12Q))

Calculate the current (i1) and (i2) (i2) 5 (1) LG sadi sl (R2=12Q)

3(R1=10Q) 5(V2=12V) s(Vi=6V)

i'\ R>

' Luay Bani Ata Page | 10 0505369567
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4
In the circuit shown in the 'll JSA 8 Aol gall B A 8
figure . i . oskaall
Thf: current thrgugh the 2.0 0 astiall & Ll JLall sad
resister ( 2 £ ) is equal : i i s EZQ)
. nto SE
WWA—@)——
(A) 2.3 A 1.SA 1 I3
1.0Q Al
ww—I|
[
A 1.9 A B 3.8 A
C| 47 A D| 1L1A
5

In the circuit shown in the figure, (R1=15Q||Ry=15Q ) (R2 =19 JS& & daia sall 3 00011 3
(R2=19Q),(R:=20Q), ( Vemn=9V),

and ( Vemf,2 = 18 V) . Using Kirchhoff’s Loop
and Junction Rules,Determine the currents || (R;) > Gaxiall (i3 )y (in), (i2), <o) aa

(i1),(i2),and (i3 )flowing through ( Ry . . o i
), (Rz2), and ( Rs )respectively, in the o 4 el olat) b ¢ Ml (e (Re)s (R2) 5

(Vemf,2=18V) (R3=200)(Vemf'1=9\j )

direction indicated in the figure oA
v h Ai,
............................................................ ' 4 .
S g ;» 3
I3
....................................................................... I h
I o 1
V e
........................... Luay. Ata........... emf | emf.2

| Luay Bani Ata Page | 11 0505369567 J
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5
In the circuit shown in the figure, Va= 1.5V, | V2a=5V ¢ V=15V Sl ddaia sl s plall 3
Vo=5V,R1=4.0Q,and R, =5.0 Q. Whati . " "
: * e iy il el R1=4.0Q,and R,=5.00
the magnitude of the current, is, flowing
through resistor R1? TRy aslaal Joa savidl
[.H b C
R,
oy Vo R é
f' @ d
Luay Ata

0505369567 J
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6

When analyzing loops in electric circuits, which
of the following assumptions is correct for the
conventions used to determine the sign of

potential changes

AT S 5 o il (s ale
zaaa AUl &l HLal e (g
deadl 58 (4 @l el Clual

Element Direction of Analysis Potential Change
R Same as current -iR
i R Opposite to current +iR
N stici Same as emf =N stz
Vst Opposite to emf =V it
Element Direction of Analysis Potential Change
R Same as current +iR
B R Opposite to current -iR
Ysiv Same as emf =Vasi
Vemv Opposite to emf +Vemv
Element Direction of Analysis Potential Change
R Same as current -iR
. R Opposite to current +iR
Mariy Same as emf +Vemy
¥ (- Opposite to emf =V amw
Element gy Ata Direction of Analysis Potential Change
. R Same as current +iR
R Opposite to current - iR
Wemiv Same as emf -Vt
Ve iy Opposite to emf . S
Luay Bani Ata Page | 13

0505369567
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J

The Wheatstone bridge

- The Wheatstone bridge is a particular

circuit used to measure unknown resistances

-consists of three known resistances, Ri, Rs,
and a variable resistor, Ry. unknown

G e "“93)1:55

T

Ru ¢ 45 e ¢ dagliay Ry paie

resistance, Ry

-Source of Vemf,, is connected across
junctions @ and ¢

-A sensitive ammeter (a device used to
measure current, is connected between

junctions b and d

-When the ammeter reads zero the bridge is
said to be balanced

-By applying the Kirchhoff law’s, we come up
with

Luay Ata

csadlagl e L‘1"“3“‘\femf.JJ'““"“

b e Ul il aasiin Slea) pubuadl Ll Qi
d sb el gy alua i

43 ) sla b yhaiall ) Q&) e HLAN a1 8 Levic

ot Lo ol o 53 ¢ i € 58 Gl DA 30

Luay Bani Ata
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The opposite figure shows Wheatstone (R1=100Q gy g hid Jiliall JCA uda g

br|dge (Rl = 100(!., R3= 1100, RV - 15.630 ) e\’&“'“ J'I-'I:i.ﬂ E ll RV = 15.639) ‘RS — 1109
Calculate the resistor amount Ry .when the
Lt puad) O 6% Ladie Ry

bridge balanced

)
g4
Q.
~

R, R,
c
[
2

Show that when the current through the OB ¢ shua (g ghun i) Ll ¢ 68 Ladie 4S)
ammeter is zero, the equivalent resistance g_,' y gy g Bl gﬂ e gliall ABLEAY) A gLiall
for the resistors in the Wheatstone bridge in .
Figure is given by: . rABSally pdaas (SO

MR R R R,
Luay At

R R
~ (Ri+Ry)(Rs+Ry) /IH/ \L< ] ~(Ri+Ry)(Rs+Ry)
b\L\f@/ﬁ/‘f VFI[™ Ri+R+Rs+R,

0505369567
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)
3
In the circuit shown in the figure if you know Bl B CullS 1) (JSAN) b dauda gall B i) B
that the reading of galvanometer is zero i 5 suds _jia gililal
Ry =4.Q R:=6.Q
L &/
AV=6V
|
Find the amount of resistor Rs...................c.cvevceievieieciiescvveieev s eenens . R A sliall 48 2a )
The ameter Reading ....... SiaaY) 518
=
In the circuit shown in the ¢ B glaal ;‘e_,\_, el Bl A |
figure . when the current, ay Ata R, R bl Ll Bad el 13
through the ammeter is 4 : J
Zero . ® V= - bha gyl i)
Which of the following ¢ awa 4y L;T
true : R, R;
R R
Al R :__IXRB pl| R, =—xR,
S Ky 3 1y
R ' R
g R2:—4><R1 D R2:_4XR3
| R, el R,

Luay Bani Ata Page | 16 0505369567 |
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6.4 Ammeters and Voltmeters il gdll g il 5 g

Ammeter

Voltmeter

Definition

iy il

A device used to measure current
Dbl sl Ll andtiy lea

A device used to measure potential
difference

agall (38 (ulil andiiy Jlea

How to connect
it to the circuit

Must be wired in a circuit in
series.

a voltmeter must be wired in parallel
@ sl les il dlua 55 &4

Ja 5ill 45y )l il e pilally dya 5 o)
ammeters are designed to have as | Voltmeters are desighed to have as
Internal low a resistance on the order of | high a resistance on the order of
resistance 10 10MQ
adalall atia glia 10 S daly 5 jpra 10MQ N Jeai g 508
0.01-02 Ammeter
Circuit @ Ll
Ra " Voltmeter
VVV 10.00 £} 320\!
s 0 + P 10k0
AT‘UIJ‘)GS'“ bJJLﬂI’ E 20V Rg 10.00 Q2
T= 10.00 0

Its composition
a8 )3

e

resistance connected with a small
resistance in parallel
IahlmL B_{'{\,"}‘

o

Ri

AR T IR PP P PR LIS PR
Sl

resistance connected with a large
resistance in parallel

To be the ameter resistance very small, connect with
the ammeter in parallel, a very small resistance is
called Rshunt (current divider)

g gt Tan 8 e eV A slia 0S5 S
st Tan 3 ythum da lia (g 351 Sl o s
da glie Janil (il ¢(g 3ns) ( Rshunt)
DL el i Y Gy fan 5 ke i)

(’ = Ishunt + ’r‘) and ( AVshunt = 8V

et Ala 0ol A SEalIR) Ca 3L

Y, i

Ishun; 13_3_1}\313*
I ~
+
f Ri

Luay Bani Ata
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7

1
Which of the following circuits will function rena JS8y Jartivs 0N il g} Ga 1
properly?

T

c ® D
A
R;
g" 7
O
Il
+11=
V“r‘l‘ll
2
For the circuit shown in the figure, Which of the ol il gill e (ol JSB A Aiaall A3l 1S3 5 0 S
voltmeters (X, Y, Z) will have a zero reading? UM o) 05 (XY i)

WED A X B Y
ol

Lday AtaC I z D X AND Z

'Luay Bani Ata Page | 18 0505369567 |
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3
Two resistors, R1 =3.00 Q and R, =5.00 Q, Ghaie ¢ R2=5.00 Q 53Ry = 3.00  ¢Ole lae
are connected in series with a battery with Ohtie s Ve = 8.00 V pe &y 5l e
Vems= 8.00 V and an ammeter with Ra . S
Q, as shown in the figure. What is the )b qemse s LS Ry =1.00 go 400 i )Ll
current measured by the ammeter? LS LAl uliie Aol g Galdy 3N LAl 58 L
A B
0.500 A 0.750 A
Gl 0.889 A D 1.00 A
4
As shown in the figure, a (6.0 V) battery is (6.0 V)3l 88,8 i &y Uy ) glaval) JSAI) S8
used to produce a current through two lgia IS da glia (e glia yse L Al gl addids
identical resistors (R) each having a " 4
Alagla (DMM Hadila g 5(100 kO
resistance of (100 kQ ) . A digital multimeter ? .(D Y ) i } )
(DMM) is used to measure the potential potiall Ak G gl (38 Gubdl (10 MO )Adalal
difference across the first resistor. DMMs (Vab ) Ohidl G dgalt (358 an) I oY)
typically have an internal resistance of (10 (Vab = Vi) %20 @b
MQ). Determine the potential differences (
Vab ) (the potential difference between
points a and b which is the difference the
DMM measures) and ( Vbc ) (the potential -
difference between points b and ¢, which is R=100 k0 :E Z % Ri=10 M0
the difference across the second V=60V - 1
. . . ‘i/ DMM
resistor).Nominally ( VEelg}y%b but this
may not be the case here. How can this R=100k0 ::E
measurement error be reduced ¢

| Luay Bani Ata Page | 19 0505369567 |
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RC Hlga 1 6.5

Raie slia o glia 5 Calnws CaiSa (pe ST RCB 0

6.5 RC Circuits

An RC circuit contains a resistor of resistance
R and a capacitor of capacitance C

Charging a Capacitor ‘ L)
1- the switch is open, and the capacitor is oty Sl y 0 sadia e WA 7 gida Flidall -]
uncharged and the current is equal zero. (1) (1 .J85) yia

2- When the switch is closed current begins
to flow in the circuit, building up opposite
charges on the plates of the capacitor (2)

3- thus creating a potential difference AV
across the capacitor.

4- When the capacitor is fully charged no
more current flows in the circuit. The
potential difference across the plates is then
equal to the voltage provided by the source

Clia Bl S0 53y saailly il fay -Vl sle aie D
(2 .J80) Sl s ) e

g Ly ol 3 Sl (o 5 (g g (A A5 -3
T il 8 Jily ol dglae )yl
il agall (558 )5S Al dalae JLiSH 2ie -4

3l (8 il anaiy g 4y jUaall gl (3l luse

of emf
A A
—e —AN—— o e AW A g Deckryy i
R e [ R '
B 5 /
| . ) + q “
:::— ""g'llll Ce= :::—- "(:.‘I'EIT 7 ) L ::q j L — II//'_ Il
v | {
e f m I|
I 1
l T & 2 TC & -‘ T [ ys ',] M. |I
tlg OITEILII;a}l circuit Q) {Iﬁmrﬁ} ]r,npar,lmr (3) Disc lar{h;l;;] Lananlmr Il o it
<Is “ M 'I)s | 'l [ E b |
; e : : i [ —
The capacitor is charged with The capacitor is discharged = =
the switch in position A with the switch in position B.

charge on
the capacitor

as a function
of time

current flowing

through the
resistor as

a function of time = .| \

......

IR pgliall B Ll - \\m
Oa ) g Al Oadll g Adls N
| Luay Bani Ata Page | 20 0505369567 J
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7

Charging a Capacitor Cadd) dales DA
A8l la ) ety
the time constant, T, is given by 1T =RC ? o el
In an RC circuit, the charge . ‘ ) ,
(q) as a function of time for a charging S el el e A1 g 4—‘;3:“ 0585 RCE I 8
capacitor capacitance C is given by Al (i C e
= —t/RC _
q“}_CVem:' (] - ) - qm(l_ p—!/T )
where, T1=RC
Gmax = CVemf
i dm _ Vet
max RC R
and the current is given by " Akl (hay Ll
o _q = val' -t/RC - _t/T
“dr‘[ R ]" =l €

where Vs 1s the voltage supplied by the source
of emf and R 1s the resistance of the resistor.

at7= 0, the current in the circuit is Vemf/R
and qe =0 [ 7 max ]

and at 7= o0 the current is zero and () = (m

Zad) ) 5 5il) sdaa 030 ) gl (A Ve 53
. psthall Laglia R g Ay 40
qe =0 A Lady Vemt/R Sl ()38 1 = 0 Ladie
[ 7 max]

Q0 = Qm S Diady Hiea L3 G581 = o0 Lasie

Luay Ata
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Discharging a Capacitor
1-consider a circuit containing only a resistor
R and a fully charged capacitor C obtained
by moving the switch 1n( 3 )from position( A )
to position (B ).

2- The charge on the capacitor before the
switch 1s moved 15 gmax. In this case current
will flow 1n the circuit until the capacitor 1s
completely discharged Fig (3)

3-In an RC circuit the charge ¢ as a function
of time for a discharging capacitor with

iiSal lm&pmm

R 43aglia aglia o (5 gia3 5 ila Ua o ki -]
@leﬁgm‘ﬁsgh&gophc Aln iiSa g
(3J84)) . (B) &= (A () pas)

a:\h@.‘]mnx(’hcmiﬂ!ﬁ;&ﬁmuuaﬁ-z
ISl Adad foil a5l B LS ahaien AT
(3Js) L
A (el ga 1S q sl (S5 RC 5502 2 -3
 Alaally C Alr oA RS dadh &y 40 Ales

capacitance C 1s given by : e v=RC ¢ -
where, T=RC. . Vit 4 = qmax € qmax = CVes * Tmax = R
Guax = CVeng * 035 =—p
and the current iis given by: | i =~ I%It’"”m' =- imaxe——[/" Al any Ll g

where gmax 15 the charge on the capacitor plates
atr = 0 and R 1s the resistance of the resistor

at =0, the current in the circuit is 'fmax
and @ = qy,

and at =0 the currentis zero and =0

) a9 e gl o Dall) J)aka (A gpax S
casidl dagia AR 5. 1= 0 08 Ladie
Q) = Qm AL ‘—L'lh:-lj-jmax M G r =0 Laaie

qe) = A diady b LI 098 1= o0 Ladie

V| —aiSall eI gt RC s,aqa‘_,:a,.anq,wm‘:.mm,.:nul
o)
m
£ Ot Aules S
§ 8;}; _:ﬁ-a.l.:..l.%.-: Wasnt gl e AL eSI LA Ful P V=N - ISP W PV [ RENA
g’ o™ At/ e
% e i()=—=lmx € " doy=4_(1- e
L )
ofrir 271 31+.T y Bta 6t el ddes JOUS
Melr 27 37 4 STL AT
. . -t/ ot 3
i) ==l € q@ = gmax € o
é 03 !' 1..1|lll.ﬂ-.:4 [ischarngng PN i
3 05i -c.uu::hl - — | ¥ -
8 AN 333 — 8" Guax = Clegt « T=RC ¢« &
e = de Ve
S ; il R
[ ISl Al S Ll it
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1

An RC circuit consisting of a (12.0V)

battery The charge of 6.0 x 10 and

the capacitor as a function of time is

given by :

q(t)=6.0x10"4(1—e!/01)

What is the capacitance of the

capacitor in this circuit

A 5.0x10° F B 6.0 x105F

C 7.2x10 5 F D 6.0 x10*F

2

An uncharged capacitor i C=14.9 UF) At (s 9adia 1 LilSa
(C =14.9 pF), a resistor ~ -( -91E) v .)F .
(R =24.3 k), anda battery WA= 243 KR
(V'=25.7 V) are connected 1n RS . e o ‘-”":":" _(V.= 25.7V) Wi
series, as shown in the figure. i L G5l (Al ga g LS ol
What 1s the charge on the capacitor . G983 Ladie CiliCall Adadi ke la
at = 0.3621s after the switch is v ¢ gldal) §& 2y (1= 0.36215)
closed? .
Al 548x10°C | B! 7.94x10°C | (C|115x10°C |D| 1.66x10*C | E! 2.42x10° C

A 1.0 mF capacitor 1s ful‘&I g%r:gezféi and a 100 Q

resistor 1s connected across the capacitor . . 100 £ 4da gkia 4 glia
How long will it take to remove 99 % of the 4538l L) (30 0006 o) (3 iSagen (a3 (34 oS
charge stored in the capacitor ? ¢ i) L

4aa Jsags 31.0 mF Adnw JalSll ¢ saudia CiliSa

(_Luay Bani Ata

0505369567 )




N

' Direct Current Circuits - 2023-2024 - SECOND TRIMESTER - (12ADV) - PHYSICS J

4

in the same circuit, the timeconstant for the circuit
will :

A resistor and a capacitor are connected in series. || Al aglia Juag 13, Mgl o (Y 50 50 iiSa g aglia
If a second 1dentical resistor 1s connected in series a0 Bl B ¢ Lgandd 00 B 153 e 4) Jlaa

: ol

A Decrease B Increase C stay the same
Jiy a3 (229 Y) 5h LaS iy

How long will 1t take, as a multiple of the time

constant T for the capacitor in an RC circuit to be
98% charged?

RC 5 5il3 8 CiliSall g8 aday A 430301 5 500 L
Oad A () Juad T el Sl dielaas

¢ 9805 Wi

Al9T B/09T Cl9%T D 41 E 0981
6
Switch
Which one of the following expressions o G G Jia A @)yl ()
represents the time constant T y R 3 T ) ddde
inan RC circuit? aviar T ¢ RC oA
i -
A T '—R? B = —-CR- & T = —’C?‘— Dl 7= RC
Luay Ata
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