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Direct Current Circuits - 2023- 2024 -SECOND TRIMESTER - (A) 12 PHYSICS |

For circuits containing multiple sources of s guilila oo o (g giad daily gl 5 il cils 1))

en_lf. ( smgle-‘loop and mgltlloop circuits (g U gy i L 0 ol LS ¢ 2y 58 joluane
with emf devices and resistors ) that cannot

be reduced to simple circuits containing gl b Jal
parallel or series . This chapter explains how L g S U gil8
to analyze these kinds of circuits using G 138 e 3 g€t J ) ¢ gTEY (1)
Kirchhoff’s rules . ] ;U;J-“ R,
1) Kirchhoff’s Junction Rule N P - )
’(I‘lze sum of the currents e "’S!jhm‘ g &Z’?:"A
entering a junction must . . W e ch‘Aau s
equal the sum of the 2. k=0 . S HER U
currents leaving the : o Al Bl ke S -
junction . | Al g
- bzlilsed on the law of conservation of | s o gadi st G Geiall (2)
charge .

: sanall oS o a1 ARl (438
(2) Kirchhoff's Loop Rule > Vemt =) IR - 5l Adla B agall (39,40 (5 sl
The potential difference s oS 5.5

d aco lets ol it ¢ U""‘(ﬁ}‘-‘-":’(aﬁ’-“
a:((:l;:roa mpiete Circuit 100p must sum Bt CJJ-\ﬁ ujp ".'.. dalat) Bastd -

- The loop rule . Al

Conventions Used to Determine the Sign of Potential Changes
is based on Around a Single-Loop Circuit Containing Several Resistors and
the law of Sources of emf
conservation dal\) 4.:.‘1:.\ o).ﬂ._\ J}; _L:.;I\ u_}\)‘_x_: q\)b..\ L\A_‘! Aaxdteall u\...a\ﬂ\\
4-‘.“.)).55.“ ‘\.’.E\Lh aj.fﬂ\ J\.ZL.AA S \_:L:j\_ul\ w CL)L:.“ _‘.C k;"j_‘;.)
Element | Direction of Analysis Potential Change
_)..‘:'_u_“ al;::‘)“ _u_xl\ ).uu

Same as current iR
R il ol pud e

Opposite to current
R il alasil e
Same as emf
emf oladil jed

Opposite to emf
emf olail ysSe

loop loop
i l
Vemt A=

R R T
i

of nergy.

AV=—=iR | AV=+iR | AV=+V,s
@) (b) © @

Sign convention for potential changes in analyzing loops
Juls cl8) agd) ol s dwld:) ol )LaY] ailsl aa)

(0507438910 ) cxall — il b Juald alliae [1] (0556148911 ) crbissl — (un jal shes



| Direct Current Circuits - 2023-2024 -SECOND TRIMESTER - (A ) 12 - PHYSICS

(1) sl

Appl){ Kirchhoff's junction rule to finq the il ool g ylie dargl 9 Aol CBgdiyS g3l Gab
electric current tlowing through the wire (4) (s =2) () Wl b Lol

e (3=2A),(2=3A),.(i1=6A)
(i7=6A),(2=3A),(iz=2A) 3 L2 ».( 11

For the junction shown in the figure , ) - oglaal) JSal b A gal Aagl

which equation correctly expresses . I |
q YRS E3ana (5 ganua JSdn gl () Aslaal) |

the sum of the currents ?

O h+ia+i+i=0 (Ol - +iz+is=0

O -ii+ih+i-is=0 |O i ~d2-ia~is=0

s =

O i+i=-i3=-i4=0

(3) Jlsdl

" The junction shown in the figure (irz =4 A) (iRe=4A). soaall JSall & daia gal) Alagl)
(is=2A), (ire=5A)and( is=6A) (iRs=6A)3(ire=5A)59 (im=2A)3
Calculate the current in (R; ) .. ¢ aalad) s g (Ry) pg@all (& jlall Ll 30 cawal
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(4) s
Apply Kirchhoff's loop rule to find the L Adloel) BgdiS 098 3ubo
electric current flowing through the circuit Byl 9 ladl HLadl Buds dmgl

R:=11Q

(5) sl

Apply Kirchhoff's loop rule to find (R; =?) l] (R2=7) d>glg ddloell B9 yuS O 3ubo

Ri=6Q R>=?
MW AW
=054
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(6) )

The single-loop circuit shown in the figure — |[&=31s 833 yalomall JSadI (b Ao gall Ailoell Lal>t 85140
has ( Vemt1 =6 V) , ( Vemi2 =12 V) (Vemt;z =12V ) 9 ( Vemtyt = 6V ) Lyldde d5LyeS
(Ri=24Q)and (R;=12 Q). A(Rp=12Q) 3 (R1=24 Q) Hupsliag
What is the current flowing in the circuit ? C Bl A el Ll Bad cus)

R:=12Q

(7) Jsuddl

In the circuit shown in the figure. (Vi=6 V) || Jolzall JKadl (8 doeis goll olidadl Souaio 8y51WI 3
and (V2=12V),(R1=10Q ) and #wpglie g (V2=12V) 3 (Vi=6V)
(Re=120Q) A(R=12Q)3(R1=10Q)
Calculate the current (é7)and (i2) . (i2) 9 (d1) HLdl Bl Cawus!

=7 R:=12Q
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(8) Jsdl

Three resistors are connected across < 29bmedl SN (8 donp gall UUW;C}:& 'itiﬁ‘l
a battery as shown in the figure. s@dile ="

. .(R) daglaall yludo I-1
1- Calculate the resistance ( R) Bt ogrie s A
2- Calculate ( Vemt ) . (Vemt) dylad) 460,81 dadlull 850l Cuus! -2

’ chf =120V

(9) Jlsad

Three resistors (R1=10 Q),(R:=20Q) (D Ao gall AL ygSI1 B3T3 bl e Talaie!

and (R3 =30 Q) are connected in a multiloop t b les el glomedl JSLEIN (B AL S 8,511

circuit as s.hown in the figurc.e S/ . p9lia JS' (B Hledl HLedl Bl Gl -1

1- D.etermm.e the currents (1), ( Z2 ), and {521 ) polia 5 (3 Bakeall ABUall Ju (ansl -2
(73 ) flowing through ( Ry ), ( Rz ), and &
( R3 ) respectively .

2- Determine the amount of power dissipated Ri=10Q

in the three resistors VNV Ty

1
V=9V

( 0550170511 ) = T O e
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(10) Js~d

In the circuit shown in the figure, - 29bmadl SIS donb gl A5L5gSU1 BySIWI (B
(F1=150V),(F2=2.50V) Oleglaadl g (V2=25V) s (V1=1.50V)
(Rl=4.09)and(R2=5-OQ) -(R2=5-OQ)3(R1=4.09)

Calculate the magnitude of the current . =

. ) . R Ri1)¢ Ladt HLad! Bl s
(71 ) flowing through Resistor ( Ry ) and (Ra)s (Ri)oe o ell) \

the current ( iz ) flowing through R1=4Q
Resistor ( R2) ?

(11) Jisuad)
The circuit shown in the figure . (2 Ao gall 4L ygSU1 B3I (B ULl e Talase!
1- Calculate the magnitudes of the Currents NETIEINIIY -S4 PR PSR JL R
(71), (12), and ( i3 ) flowing through the b s ol
bulbs. Indicate the correct directions of gluae J5 (P Wl Ll 8l ] -1
current flow on the diagram . C(B) 3 (A) osyladl e J58)ud Cowl -2
2- Calculate the power ( Pa ) and ( P )
supplied by battery A and by battery B.

(0556148911 ) (sl — Cpun jal slas
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(12) Jaadt

& dmid gall dLygSUl B3I (B wlibudl s Taless!
R s Gl yglomall JREII (B 5L ygSU1 BSIWI

The circuit shown in the figure .
1- Determine the currents ( #1) , ( & ), and

( I3 ) flowing through ( Ry ), ( Rz), and p9lie JS (2 slell Sl Bl ccass! -1
( Rs ) respectively .

2- What 1s the power dissipated in the (5 Q) I
Resistor ? VA it !

. |

Ri=3Q i p,_]

(582) pstiedl B B3uel (8ydill) A8l Jums el -2

(13) Jlisuadt

Three resistors (Ri=30Q),(R2=40 Q) 29tmall S (8 doep gall Al ygSUl By5101 (B
and (R3=20Q),( Vem;1 =12V ), and

L ¥ 9 (Vemi2=16 V) 5(Vem;1 =12 V)

( Vems2 =16 V ) are connected in a multiloop (R1 =30 Q) clogliall 5 &y doglie

circuit as shown in the figure . (R3=20Q)s (R:=400)

1- Determine the currents ( #1) , ( &2 ), and polia S (B sledl Hledl Buds sl -1

(#3) flowing through ( R1), (Rz) , and (Rz2) poliadl (Byb o szl (olassl Hlie Cas! -2

( R3 ) respectively .

2- Find the magnitude of the potential drop Vi=12V  R;=30Q
across (Rz) . ’ | <
i1
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(14) Jisad

The circuit shown in the figure . (& Ao gall dlygSUl 8,511 (B Wbl e Talse!
1- Determine the currents (i1) ,(Z2), and (i) . Pgles cql -« Sl (2 A30ygS) Bysiull
2- In the previous circuit if the resistors are - polde S (P Wl Ll Bl el -1

replaced by bulbs with the same Resistance|| ~ Gelas Slogliall daud 313 Al 831 (3 -2
of the replaced the resistors . - Vidaall dagliall dasd Jolal zluas S5 doglie

Which of the three shines the brightest ? gl ST mabas gl

(15) Judl

The circuit shown in the figure . 9loeall JSCad1 (B AU ygSJ1 B3I (B bl e Tolais!
Determine the ammeter reading . o el Belyd |
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(16) Jsd

For the circuit shown in the figure .
What is the magnitude of the current flowing
through resistors Ry and R; ?

gale (1 UL g ygloxadl B3I e Tolossl
. (Rz)J(R1)63W|L§§Jw|JW|5&ZL¢.u>|

The Wheatstone bridge is
a particular circuit used to
measure unknown
resistances

The circuit diagram of

a Wheatstone bridge is
shown in Figure .This
circuit consists of three
known resistances ( Ry, R3)
and a variable resistor (Rv)
as well as an unknown
resistance Ru.

A source of emf, V, is
connected across junctions
a and c¢. A sensitive
ammeter 1s connected
between junctions b and d .

The Wheatstone Bridge

1 R3

The Wheatstone bridge is used to determine
Ru by varying Rv until the ammeter between
b and d shows no current flowing. When the
ammeter reads zero, the bridge is said to be

R R=RR

balanced , the unknown resistance R,, can be calculated

Gy g8 aid

. A ggaal) cila glaal)

G glaall JSE & g 5
( Ri, R;) 4aglea cilaglia

Al 9 (Ry) i pglla g

Ol dad (bl andion Gulea
Jaa 9 (b d) oikagl G
(V) Al ) d=dil) 5 gall
(cya)ofilagl e
c(Ru) dsgapslia g

aslall dad ity s Lplee 43y 4k
. S 5l A Bada g (Ry)
1 hua Jial) 5e 8 ¢ ¢S Ladic g

OSay 9 (4 i) Ad 3 gla 8 plaill) o) Uiy
. (Ry) gl agliall jlaia cilbua

(0507438910 ) O — cilay b Juald Alljae

[9]

(0556148911 ) (bl — s jai dlas
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(17) JNaedl

Determine the unknown resistance Ru in clagliall g . O giadg Blaid muag glaall JSad)
the Wheatstone bridge shown in Figure the (R3=110.0 Q) s (R;=100.0 Q)
known resistances are Ry = 100.0 £ and
R3=110.0 Q , and Rv=15.63 Q . when the
current through the ammeter is zero ( The
bridge is balanced ) .

(Ry=1563Q) 9
géJLgﬂ‘sﬂo‘g.SﬁLa.\lc ( Ru)e‘gﬁd\)\ﬁngm\
o (A3 5kl ) ke yinaY)

Ry=14.2Q

(18) Jaudl

A Wheatstone bridge is constructed using achiall aliiia 2 g S dlla aladialy O giedi g 5 ki Jas o
a(L=1.0 m) long Nichrome wire ( the purple WSy Jua i dalida (L=1.0m ) sk (ac)
line in the figure ) with a conducting contact (R1=100.0 Q) pslia puag, ) Joha o 3Y 53N
that can slide along the wire. A resistor e Jsga (Rx) AT aglia 93 ki ils s e
(R1 =100 Q) is placed on one side of the LAY ilal)
Bridge and another resistor ( Rx ) of unknown Be) B cuilsh o g i) dllu Job o Jua gil) Adadi S ja
resistance is placed on the other side. .(L1=25.0 Cm) &S Ladie 1iea yindy)
The contact 1s moved along the Nichrome . (Rx) Msgaall dagliall j)a8a o)

wire and it is found that the ammeter reading

is ( zero ) for ( L1 =25 ¢m ) . Knowing that
the wire has a uniform cross section
throughout its length determine the unknown
resistance ( Rx ) .

Rx =300 Q

(0507438910 ) ) — iy 4 Juald alllae (0556148911 ) (sl — (pus jal slas
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Voltmeter i gdll
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= A W 2 |
4 E i N Bt = =
y AIMATArce anmm \ir
N | -d lod N e ] S B
TRAIREE RN &Y i B FLA

Used to measure current difference measure potential
RGN Ol Bk uld 3l (3,8 puld

Wired

wired in a circuit in series wired in parallel with the component

Jaagil) A Ao Juag Slsill o ag
ammeters are designed to have as low Voltmeters are designed to have
a resistance as possible usually on the as high a resistance as possible,
order of |  so they do not have an usually on the order of 10 MQ
: appreciable effect on the currents they | (107 ), so they have a negligible eftect
Resistance — on the potential differences they are
A3l daglaal) B L e S Y ia) Taa B i ) measyring. ’
Al 31k oo (AulgSh 5l daglia (AegBall S e S Y s ) daa B s
)5 o Adla g lan §piia daglia & Adle aa 123 5 S A glila ddlia) (51 5k (8

Al

)
VWA= N
The circuit R: VAN
4l ygst) Byl % R: A R
<> R1
InV M d
| i

In practice, measurements of current and potential difference are made with a digital multimeter
that can switch between functioning as an ammeter and functioning as a voltmeter. It displays
the results with a numerical digital display, which includes the sign of the potential difference
or current. Most digital multimeters can also measure the resistance of a circuit component that
is, they can function as an ohmmeter. The digital multimeter performs this task by applying
a known potential difference and measuring the resulting current. This test is useful for
determining circuit continuity and the status of fuses, as well as measuring the resistance of
resistors . )

A 9 (Soailh g yialS padiad ) agal) (558 g Ll Bad (L lgiSay Cua Dbl Jiaasilal) § gl aadiud Llla

Al g Bl (B pais (o daglia (ulA) S gl Jlgas aadind Las

(0507438910 ) Ol — clay jb Juald Alljae [11] (0556148911 ) bl — (s pai sl
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(19) Jisa

To extend the useful range of an ammeter Sl G3zme pglie Juog yinal Jos (Soko augid
a shunt resistor ( Rshune ) 18 placed in parallel dagliadl OB 13] L yual )l (e (Rshunt)
with the ammeter as shown in the figure . . (Ria) B yiwadU duds-ul
[f the internal resistance of the ammeter is (Rja) aed o) da3HUI HLei! 15350 Aaglie Carus!
determine the resistance that theshunt resistor S wagi 9 (Ria=1.0Q) &l dinglio

has to have to extend the useful range of the Wi a3 hls el (1.0 A ) 92 duld aie
ammete by a factor ( V) . Then calculate the —— . -

resistance the shunt resistor has to have to allow
an ammeter with an internal resistance of (1.0 £2) Ammeter i
and a maximum range of ( 1.0 A ) to measure e AVA A A A

currents up to ( 100 A ) . What fraction of the R
total 100 A current flows through the ammeter WA
and what fraction flows through the shunt Reshumi

resistor ?

(20) Jipad

To extend the useful range of a voltmeter an Rieries ) 2U2! pglie Juog . sineid g9 Jos (Sdo auwgi)
additional resistor ( R ) series is placed in series || co613] . JSadl (3 midge 98 WS yuail galb (JIgil e
with the voltmeter as shown in the figure. If the daglie dux=d . ( Ri,v ) yiwed gall A1 dogliall
internal resistance of the voltmeter is ( Riv ) Jos 5ok ausagt) A1 gl e CBlas)l pgliall
determine the resistance that the added series doglie o o5 . (N )—DJ"J.BA Jolaas yiaadd g1
resistor has to have to extend the useful range of JORIINY Cw L1 JIgill e Bladll aglial

the vol.tmeter by a fac;tor ( N) Then calculate Sos Sk (oS 9 ( 1.0 MO ) &ul11 dtaglia
the resistance the series resistor has to have to ©

allow a voltmeter with an internal resistance of - (100 V) J] J4as dgr B9y oebids (1.0 V) 52 43

( 1.0 MQ ) and a maximum range of ( 1.0 V') to Voltmeter sl g
measure potential differences upto 100 V).
What fraction of the total ( 100 V') potential

drop occurs across the voltmeter, and what O A A AAA
fraction of that drop occurs across the added

. | Rseries
series resistor .

e o
R

-

(0556148911 ) (b 53l — Cyun yal Slaa
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(21) i3l
As shown in the figure, a (6.0 V) battery is used (6.0 V) ag=et (S By s dylay Holomadl JS2II (B
to produce a current through two identical o 5 daglie Gaaglie yue HUS dd gt puseiud
resistors (R) each having a resistance of dioglie (DMIM) (o3 yiwewido jlg= 9 ( 100 kQ )
(100 k) . A digital multimeter (DMM) is used p9liadl Byl 0 dgzdl 358 Gl (10 MQ ) &l
to measure the potential difference across the i . ¥l
first resistor . DMMs typically have an internal Vo ) crcdaisd! ¢ 6.3 |
q . . Oidaddl opo Wl 3 s>
resistance of (10 M) . Determine the potential { Vee) e )9. -

differences ( Vap ) (the potential difference
between points @ and b which is the difference
the DMM measures) and ( V3. ) (the potential
difference between points b and ¢, which is the

difference across the second resistor).Nominally >
( Vab = Ve ), but this may not be the case here. —— \O
How can this measurement error be reduced? T

R=100KQ R=100KQ

(22) 95

Find the equivalent resistance for the JSEd (B doeib gall 8510 dsda) dagliell uxgl
Circuit in the figure . BYICON]

................................................................................................. VAN VAN
R R

............................................................................................. R
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) = . 0 ] il Y & \ ! = 1
) S TP SuE- s =2I{" W ad
Rl nrciire RGO ) Sa
NS s A bl & o b AR -

An RC circuit contains a resistor of resistance R 4iaglia aglia 9 C Alrw iiSa (o (988 RC 3600
R and a capacitor of capacitance C

g ! AiSal) il
Charging a Capacitor s Al o e e Ny
1- the switch is open and the capacitor is I IR 9 Qe S GFRag " -1
uncharged and the current is equal zero .(1) L(1J84) sha
2- When the switch is closed current begins to e ) 81 8« A AL SRR T v
tlow in the circuit, building up opposite e & pSl Ay Gl S e T e -2
charges on the plates oftl.le capacitor (2) (2 J8d) Ciisal)
3- thus creating a potential ditference A} across ; . i W
the capacitor . o doaslon e G2 3
4- When the capacitor is fully charged no more Lo s Ll 3ad J8 g add) ddes ) et

current flows in the circuit. The potential
difference across the plates is then equal to
the voltage provided by the source of emf. | | (3 Je&) 5 ilall 3 Ll asedy g Ay jUaall agal) (38

30 glua LSl sgal) (58 (0o Aaldl) Ales Jlais) nic 4

C =0 C i C i=0
&+ + +| +
=— AV = -Vem Ré =—=AV#0, R =——AV=0 R%
S S S
Vemf © 3 Js&l)

t(s)

current flowing through the charge on the capacitor as
resistor as a function of time a fanctienot time

Gadl) g NS o gliall B L crasl) ga A1V S Aind

1(s)

The time constant, T. is given by T = RC. T= RC Bl ey T oial culdl
In an RC circuit, the charge (¢ ) as A nl

~ s -~ S P ) a% . EX S i s o A3 3 o) oy N
a function of time for a charging capacitor e Akl (a3l g Ad1XS g Al 09 RC Bl 2
with capacitance B C A

Cis given by : (I(t)= cCV f(l_ e—{RC}) = q “(1_ e_{-%}) + A8NalL

|
f

5ilal) & el Ll B

The current flowing i(t) = Vemf e_{R_’C} _ l. e_{_’;_:
in the circuit : max

7— :R(‘ qmax - C V;mf

(0507438910 ) Cradl — g b Juald Alllae [14] (0556148911 ) 8ol — s ai Slas
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where Fenr is the voltage supplied by the source dad)al) 3 g8l juaa oday 1 gl A Vg G
of emf and R is the resistance of the resistor. | . psliall daglia R g Asily sl

= | — *
at r=90 e_{ | =0 Laic
current in circuit is o) = Imax = Vemt/R L) = Imax = Vemt/R J5 058
and capacitor charge q@) =0 qo) =0 i) diad

at =oo L t=o0 e
the current is zero o) =0 [0)=0 Dia L e
and q©0) = Qmax = C Vemf q(t) = Qinax = C Vemf Bl & .-.J

. Dlsghargmg a Capacntor _ | SRS i
1-consider a circuit containing only a resistor .. . e e
R 4taglia aglia o (5 giad 5 yila dlia o)) (a 85 -1

R and a fully charged capacitor C obtained 4 ) ) =
by moving the switch in (1) from position 1 s gldall ey ad sie Jalslly ¢ gaidia C Adew CiliSa

to position 2. (1) I (1d8a)) . (2) gl ) (1) gagh
2- The charge on the capacitor before the el A max oot lal a8 G Aiai )
switch is moved is §max. In this case current ? BCA Aiadi § 50 a5 B s ghaia AMAY)
will flow in the circuit until the capacitoris | ‘( 2 Jeall ), s
completely discharged (2) ‘ )

%a

1 L f |-
VL . | Vemf

emf 2) ' (1)
The capacitor is charged with

the switch in position 1
e cl.‘\.é.d\ O9S Ladie audy Laial)

2
°

The capacitor is discharged
with the switch in position 2.
O5S Ladie Atind § ) CEial) | S

2 peag dis rlidall &9

3- In an RC circuit the charge ¢ as a function | B il za ajag q dha il S RC 5hla ‘_,A 3
of time for a discharging capacitor with 2 Adlaally C Al (53] CifiCal) Adad f 50 Agles
capacitance C is given by :

4o =4.,, (8—{ %_})

where ¢ max is the size of the charge on the Al gl e gl o Dadll laka Gmax S

ca‘pac1tor .plates at =0 and R is the esistance L asiall daglie A R 5. £=0 058 Latic
of the resistor .

(0507438910 ) Ol — cilay s Juald Alljae (0556148911 ) sl — Cyun yai 2las
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at r=90

current in circuit is o) = Imax = Vemt/R
and capacitor charge q@) =0

I 0) = Imax = Vemf/R = @max/RC I3 (9%
) = gmax = C Vemf &i€al) diak X

at =0

the current is zero ) =0
and capacitor charge (o) =0

o

=0 t=o0 laie

DLua Ll ¢e8y
o) = Oiicall Ly

[)=0

the product of the resistance and the
capacitance is defined as the time constant

of an RC circuit (T=RC ).
after an amount of time equal to the time

constant, the capacitor will have been
charged to 63% of its maximum value.

Thus, an RC circuit can be characterized
by specifying the time constant.

A large time constant means that it takes
a long time to charge the capacitor;

a small time constant means that it takes
a short time to charge the capacitor.

Bl e ) il dad) g da glBal) @y LS iy
. (T=RC) g9« sRC

G ¢ gSmn (a3l il (g ghoay Cpa 3l (o laBa a2y
LA Gk dad bl e 63 Y (Al day B KA
cullll Laaty RC 8l pailad cia g oSas Sl

Py

(A AN G 3 a3 Gl )aa () 6% Ladie
c o) dgles Aokl

KA U e Al colil) k¢ g% Ladie
Lol Alas B U g (3 iy

An uncharged capacitor
(C=14.9 pF), a resistor

(R =24.3 kQ), anda battery
(V'=25.7 V) are connected in
series, as shown in the figure.
What is the charge on the
Capacitor at = 0.3621s after
the switch is closed?

(C=14.9 pF) 43w ¢ sadia & i
Ao g (R = 24.3 kQ) 4aglia aglia g
e Oehaia (V=257 V) Ly

L JSal A raga sh LaS gl

O Ladie (el dind j)a8a La

¢ gldal) 3oy (1= 0.3621s)

A 2.42x10° C B 1.66x10%C

C 1.15x105C D 7.94x10°C

(24)

Which of the following will reduce the time
constant in an RC circuit ?

increasing the dielectric constant of the
capacitor

adding an additional 20 m of wire between the
capacitor and the resistor

increasing the voltage of the battery

adding an additional resistor in parallel with
the first resistor

¢ RC 8515 (3 gl ol Yl (b e (S

CCall il eI el i BaL )

egM\jdﬂM\QﬁZO n]ﬁjhgﬁba\«ﬂlu;\ﬁha\

Ayl g By

S aglial) aa g3l g o Jaaga AL a glia ABL)

(0507438910 ) Cad) — a8 Juald Alllae

[16] (0556148911 ) sbissl — yun jai slan
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(25) Jsud

A 1.0 mF capacitor is fully charged and a 100 Q

resistor is connected across the capacitor .

How long will it take to remove 99 % of the
charge stored in the capacitor ?

dra Jpaga 9 1.0 mF A Jalsll ¢ gandia iiSa
. 100 O Aaglia da glia
A JAal) Al (1 99% i (3 s (a3 (e S

(26) J el

A 15.19 mF capacitor is fully charged using
a battery that supplies Vems= 131.1 V. The
battery is disconnected, and a 616.5 £ resistor
is connected across the capacitor .

What current will be flowing through the
resistor after 3.871 s ?

A Uy Al g3 JalSlily g gaidie 15,19 mF Al i
2239, Vemr= 131.1 V W laka 4l 1< dadla 5 68 Al g
616.5 Q 4iaglia agla Juagi g4y Uaddl Juad a5 clld
OYA Ll Ll 5 canaad | I e CEESA) g
.3.871 s ou1a8a (s g e dag Aa glial)

(27) J st

A 19.79 mF capacitor is fully charged using
a battery. The battery is disconnected, and

a 693.5 Q resistor is connected across the
capacitor. The current flowing through the
resistor after 6.615 s is 0.1203 A .

What is the emf supplied by the battery ?

A Uy Aol g3 JalSly (g gadia 19,79 mF Al iiSa
Ll o iiKall 20 693.5 Q0 4Ataglia aglia Juay
20301203 A dagliall JSA jlall Ll fad s 1))
d281al) 5 gal) ,ldia cawal |, 6,615 s 008 Cpa) ga

A ) Ll g A Ay <)

(0507438910 ) Cx) — sy jb Juald Alllae

(0556148911 ) sl — s yai las

[17]
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(28) J\ sl
I

In the circuit shown in the
tigure , a 10.0 pF capacitor is
charged by a 9.0 V battery
with the two-way switch kept
in position X for a long time .
Then the switch is suddenly
flicked to position Y.

What current flows through the
40.0 Q resistor

position Y?

i

T\

10.0 pF ”
40.0 ()

X Y

+ p—

9.0V

2- 1.00 ms after the switch moves to position Y?

|- immediately after the switch moves to

gl S 8 Ao gal) 3l A
10.0 pF 4nw M) Ciial) oy
Ladie 9,0 V g & sty Aol 92
Aia 8 A8l X gl die Udall ey
L Alygh

Y gl A glddl pag pal s
astiall & jlall Ll 508 caceal

: i 40.0 Q

VY pash ) pldal) el et dkaat

Y zagh A g hdal) dijad e 1.00 ms o9 e 222 -2

Initially, switches Sy and S; in
the circuit shown in the figure
are open and the capacitor has

a charge of 100 mC. About how
long will it take after switch Sy
is closed for the charge on the
capacitor to drop to 5.0 mC ?

(29) J) sl
1L

S S,

S
r"‘-“'“-/- e e

|
== 10.0 mF

% 2002

-AAA-—

100 2 300 Q2

O gila Sy 9 Sy olalidal) duilad) 8
100 mC ESall i Jaza S 1)
Adlad Caual S C\:M\ éb Ay

. 5.0 mC
L Sl U cya 3l La
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(1) Jaal

Kirchhoff’s Junction Rule states that : s O e il (Adagll ) Gigd S ¢ il8 aly

The algebraic sum of the currents at any junction in a circuit must be zero
1oha (s gbow Of i 5 dla 8 Alag (o die il JLall (g jual) B ganall

The algebraic sum of the potential changes around any closed loop in a circuit must be zero
O 1 g s 0 g 803 8 il 51 m g2l 830 5 ol 8 panal

The current in a circuit with a resistor and a capacitor varies exponentially with time.

a3l a Laaf iy (i g o gliay A g3 30 5008 B L)
The current at a junction is given by the product of the resistance and the capacitance.
Aol g dagliall co i il (33 sk (08 daay Adpna Alia g aic Ll
The time for the current development at a junction is given by the product of the resistance and
O | the capacitance Ard) g daglall o U (G sh 8 daag Asa Alua g Als L) B350 5y paldd) (a3l

7 7 (2) Jal
Which of the following has the same unit as 4l gl Aadlal) 5 g8 Ban g Ao (5 giag L Laa o B
the electromotive force (emf) ? ¢ Lgud
O Current L S O Eiectric potehtial et gsll gl
O  Electric field  Sbigsh Jiaadl O | Electric power 4l <)) 5 aal)

3 ' None of the above G Laa g Y

(3) Sl

Two resistors (R; = 3.0 Q) and - (R1=3.0Q) olglia 3
(R2=15.0 Q) are connected in 2 . i

series with a battery and an gl S e— N ga vl ‘( R:=5.0Q) s
ammeter as shown in the figure | .3*’ LS fizal g 4y L_sj‘.ﬁm T
The battery supplies R, % ® R glaad) oA g{@b&ﬂ
( Vems= 8.0 V ) and the (Vemt=8.0 V) 4 lal)
ammeter has the 1‘esist_ance ‘ S daglia 4L g
(Ra=1.09Q). What is the Vllf ‘  (Ra=1.00)
current measured by the Ca ¢ el Aagly (521 il Aad Le

ammeter ?

O 0.500 A O 0.750 A

0O 0.889 A
g 150A

0 1.00 A

[19] (0556148911 ) gl — crus yad San

(0507438910 ) Ciadl — cilagy b Juaald Alljae
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(4) Jaa)
Kirchhoff’s Loop Rule states that : s Ol Ao () ) BN g S ¢y I8 Laly

the algebraic sum of the currents around a complete circuit loop must be zero
;b.ia.aLﬁj@dit,\*ihlﬁ'&j\d&;dp&b@ﬂLgﬁ;l\&}o.}d\

the resistances around a complete circuit loop must sum to zero.

(B3 L_;Jhag@ig*hal&iﬁh&hdp&hg@! £ saa

the sources of emf around a complete circuit loop must sum to zero.

I (5 gbas () g ALalS 3 yila Adla J gan Ay gl Aadlal) 5 9811 jalian £ gasa

the sum of the potential differences around a complete circuit loop must be greater than zero

O | i cre s 0188 o cang ALl 55000 Ala J g 2gad) (55,8 £ gara

the potential differences around a complete circuit loop must sum to zero

e s gl Of g ALalS B 300 Al g 2gal) (598 £ gara

Which of the following statements are true ?

1. An ideal ammeter should have infinite
resistance. DL Ay A i) daglia oS o g (1)

2. An ideal ammeter should have zero T A ) Laglia 058 o iy (2)

s dania A ) jlall ‘_5\

resistance.
3. An ideal voltmeter should have infinite LAY ) it gl Aa glia 1685 o g (3)
resistance. . 4 . .
. 8 A yiail g8l) A glia 7 oSa
4. An 1deal voltmeter should have zero e uall el ol Aaglia 0685 O e (4)
resistance.
O 1and3 0 2and 4
(3/2and3 In 1 and 4

(6) Laa)

In the circuit shown in the ¢ Byglaall Al ,es Bl b
figure . when the current . .

5 lal) Ll Bad culs 1)
through the ammeter is @ I !

Zero . V4 . b (golud i)
Which of the following ¢ maia LY

(0507438910 ) Ol — oy b Juald Alliae [20] (0556148911 ) sl — s yad dlaa
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(7) Jaa)
Amter works with an indicator and has < 9 (60 Q) dagliadd g ey Jary sinal
resistance ( 60 Q ) and maximum value for
range ( 1.0 mA ) To use ammeter to measure . ‘ ' N )
more intense current requires we Ao gliay yiaal) Jua g qullaly pu) 50k AT Lo Gl

connect amiter with re?latively small NPT S SN
resistance in parallel with the ammeter. . \ YR
What's the maximum value of current can Adua g af 1) Ll (Say L) B0l e ol La

be measured if it is connected in " 3 1.1 45
£(5.0x 107 Q) 4agiay g ) 5l
parallel with resistance (5.0 x 10> Q) ? ( ) $J 58 e

Sl asdind | (1,0 mA ) 4l gl dad

O 12A Ol12A

0 2.0 mA ‘O120A

(8) S

Which of the circuits shown in the figure will “; JSG Jary ¢ B glaall JISEY) A i) 9l (e (s
not function properly ? :

O/Jand M O Land M
() JandL O L

(9) J3)

An uncharged capacitor C = 14 O ((FT A s 125
= 14, A () gadia S LSa
(C=14.9 pF), a resistor i ( HE)

(R =24.3 kQ), anda battery ke (R = 2‘}'3 k) S sfgresiie s |
(V'=25.7V) are connected in : e _(V= 25.7V) kg
series, as shown in the figure. L JSEl) A miaga ob Las ) )
What is the charge on the capacitor ' GO9S Ladie CHiCal) A )aa La
at ¢ = 0.3621s after the switch is Y- l‘l, Ty ¢ pldall 3l (7= 0.36215)
closed?

(]! 548x10°C | 7.94x105C | j 1.15%°10°C 0] 1.66x10 C [ 2.42x104C

(0507438910 ) ) — il 4 Juald allae [21] (0556148911 ) (B sl — Cpun i Slas
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(10) ad)

To discharge a capacitor in an RC circuit very (o e Adandi g i (pria ) dad) g A glial) o La
quickly, what should the values of the resistance b de yuu RC 51
and the capacitance be ?

| Both should be as large as possible .

i L S LRI G o As
& Resistance should be as large as possible, and capacitance as small as possible.

OSas b JBl Anad) g (Sa L i A slial) (385 O o

Resistance should be as small as possible, and capacitance as large as possible.
0 o il a3 : p geasp

OSas La oS Asad) 5 Sy La JB1 dua gliall ) 585 0 g
0 Both should be as small as possible

OSa La JB1 Laa LIS () 85 (o o

Lo i) i
In the circuit shown in the figure, the | —  ~ 2 S | A A daa gal) B laN B
capacitor, C, is initially uncharged. I *' us T : .
. N . : < ~Udal) gl ddaal | dglald) ') 92uda

Immediately after the switch is %I{I Rg§ == C c S Pl
closed . | | Q

LA i vl M

o

\%

the current flowing through R\ is zero

IS g Ry dagliall e (ghuiall Ll

the current flowing through Ry is larger than that through R>.
Ry pgdal) oo (g8aiall Uil a puS) Ry pgliall ge (ghaiall Ll oo
the current flowing through R: is larger than that through R; .
R; pgl8all ye (@haiall JLill (e S Ry aglall e (gdaiall Ll ¢y
the current flowing through Ry is the same as that through R; .
Ry psliall e Gal) Ll (e ligls Ry pstiall e 8siall sl 08

(12) ks

In the circuit shown in the figure, the | ————1— CULall | JSAl) A Ao gall B ilall &
capacitor, C, is initially uncharged.
Immediately after the switch is
closed .

2 Al gl Apia § 5 438 aay g (3l3a

the current tlowing through R; is zero

1Ja gl Ry Aagliall ye (3haiall Ll

the current flowing through R, is larger than that through R; .
Ry pstiall juo (g8uiall JLill (e S Ry pgliall o (g8aiall SLAN (oS
the current flowing through R; is larger than that through R; .
R; aglall o (g8aiall JL Ga S Ry agliall e (ghaial) HLall ¢
the current tlowing through R; is the same as that through R .
Ry pslall e (38aiall JLal (e bgbaa Ry pyliall pe (gaiall Ll ¢ oS

(0507438910 ) el — cay jb Juald Al [22] (0556148911 ) skl — s jal dlas




| Direct Current Circuits - 2023-2024 -SECOND TRIMESTER - (A)12 - PHYSICS |

(13) Lsal
A resistor and a capacitor are connected in series.| 03 iSa Juag 1) L g o (Vsmaga s g aglia
If a‘ segond identica} capacitorﬁs connected i}1 el il o ¢ g B0 B il e 4l Jilas
series in the same circuit, the time constant for the!| = PR .
circuit will : : gl

Decrease Increase ' stay the same
gD g | u] ,
. AR L (05 ¥) 9 LS B

(14) JLasl

A resistor and a capacitor are connected in series. Al aglia Juagld), Mgl o oY g ga iiSa g aglia
If a second identical resistor is connected in series|| a3l eyl b ¢ Lewdi 5 5040 & gl Ao Al Jilaa
in the same circuit, the timeconstant for the circuit . Bt
will :

Decrease Increase 0 stay the same
Ja SR LA , (o35 ) ob LS S

(15) J3s)
A circuit consists of a source of emf, a resistor, || 3 psla g dailiygSl) Aadlal) 5g8l jhaa (pa O SIS By

and a capacitor, all connected in series. | Jalslls ¢ygadia wiiSal) . Mgl o Abuaia e
The capacitor is fully charged. How much current || ) - o

is flowing through it ? DA garial) Ll lada L

. = T either (a) nor (b)

= V/R 0 :ZL.IO J neit ._ (

d il | iua (b) 3i (a) O s Cread
(16) JL3a) :

Which of the following will reduce the time ¢ RC 5_ild 8 a3l il Miaa L Laa o
constant in an RC circuit ? T i )

increasing the dielectric constant of the capacitor

Al il sl Jad) i 3aL )

adding an additional 20 m of wire between the capacitor and the resistor
agliall g CEiSall G 20 m Mgk Al dllu AdL)

increasing the voltage of the battery
A )l aga a5

adding an additional resistor in parallel with the first resistor
Js¥) agliall ga I o Juaga Al aglia AL

none of the above

(o Laa o i Y

(17) J&5s)

How long will it take, as a multiple of the time RC 312 & Sl g8 ot Al dpa 3l 5_dll La
constant T for the capacitor in an RC circuit to be L8 cad Asadil) rad T (A culill cicliaas
98% charged? 98%

00 97 0 091 7 90+ g 47 g 0981

(0507438910 ) ol — clagp Jalb e [ 23] (0556148911 ) (il — Cyus jai Slaa



