Unit 5 Current  (48Lnd (Bglad)doglaally HLall duelsdl gl

and Resistance

116 AM Friday, January 24, 2025

5.1 Electric Current (b ¢S Uil 1

1

Which of the following statements is
true about the conventional current?

Ll Aty dssaia A < jlal) é\
¢ Ay

The same direction of movement of electrons

el g SN AS o ola) (gl

) A llad) sl ) o gl Rl (385
It flows from the positive terminal to the negative terminal outside the

battery

Ay g A o gl ) ) ) el (ya (8
It flows from the negative terminal to the positive terminal outside the

battery

Opposite to the direction of the electric field

A Jlaall slal e

2
A 10-ohm resistor has a constant CaBN )l s g s (100D) Lo )aia da glia
current. If 1200 C of charge flow Lad ¢ 3ilda 4 A 1200C W lake diad DA
through it in 4 minutes what is the value bl Ll laka
of the current?
3

How many electrons flow through a b8 g Ay ey e (305 ) il g ) 2 La
battery that delivers a current of 3.0 A £ 125 3241 3.0A
for 12 s?

4.0 x 10 | 4.8 x 10" 6.4 x 10" | 2.2 x 10%

aSile s gl (ha U gaui ¥ 1 4l 38 ghad 5L



A 3.5-A current is maintained in a
simple circuit with a total resistance of
1500 Q). What net charge passes
through any point in the circuit for two
minutes?

Lt Al S 8008 B e 3L5A (AligS LS

P& A0 AN sl Aaaa La, 15000 daglia

€ lida JMA 5 il B Ak

100C | 220C

420C | 700C

5

If the equation between charge and time is
- What is the correct q ) = 5t + 3t

expression of the current (i)?

@ el Adadd) ddle cuils 1)
.CI(t) = 5t2 + 3t
(0) s Sl maal) jadll Le

i=10t+ 3 i =10t + 3t
i =5t + 3t .58 31°
1= T + T
6
Which one is equivalent to ampere? | [ T WA
14 = C/s 14=C.s
14 = C/s* 1A = C.s?
7

Which is correct to find the electric
charge at t ?

Aaail) Gluad daaia 4001 cil@dlal) g\
¢ £ (a o Batae Akl e Ay <)

t
q=jidt
0

t
[
0

t
quizdt
0
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A metal wire through which an electric
current passes, the intensity of which

changes with time, according to the equation:

i(t) = 5t2 — 4t
The current is measured in amps and the
time is measured in seconds
Calculate the amount of electric charge that
passes during the time from t=1s to t=4s?

Qo Al T G g Ay o 38 el
sadalaal) e Gy )

i(t) = 5t2 - 4‘t
5 Gl g ¥l ) (uldy i
e e sl ) Al gl ASa ) iaia qual
t=ds ) t=1s {4l 301 3l JNA dlad) (1
"

9
A battery (500mAh) . (500mAh) Y GgiSady
What does this value represent? a8 1) 13 Jiay 13l
Jalasi g Ay S Adda Jalasi g Ay S dda
0.5C 1800 C
Jalat g Al gS L Jalad g Al S L

0.54 1800 A

10

A rechargeable battery is rated

at (3.0mAh). What is the total

charge in Coulombs unit (C) of the

battery can deliver when fully charged?
(mAh means milliampere-hour)

.(3.0mAh) Jaxa; Jaxi (ALl A8 & sy

p3gd (e Al (C) pstssll Ban gy A<l Aiaid) La

falslly 4 gadia () 4S5 Ladie W b 65 4y
(Aol el Al a5 mAh)

1.6 C 3.0C
3.6C 10.8C
alile s gl (pa U guui ¥ 3 4l 5ub i ghat 5L




11

A typical rechargeable AA battery is
rated at (700mAh). How long can this
battery provide a current of 100 pA ?

. (700mAh) Yo «gisa 4ty
LA 4 ) 03¢t (S (1 A 3 Baal) La
(100 pA) Naay S g3

7 min

7S

7000 h

7000s

12

If the equation between charge in mC and
time is q ;) = 61> + 2t
What is the current (i) in (mA) at (t=2.5s)?

a sl oS Abally Lall) Bdle cils 1)

qq = 6% + 2t R Ol
il Baa g (7) (Alogsd) Ll Badi ba
9(t=2.55) L sl

42 mA

32 mA

9 mA

18 mA

13

If the relationship of electric charge in
coulombs and time in seconds is

q = xt? + 2t
The electric current was SmA at t=2s
What is the magnitude and unit of
measurement for x?

Crall g ool oSIly il ygsl) i) dBMle cuils 1)
q = xt* + 2t A Sl

t=2s ¥ie SmA Al Ll oS

X Qal an g9 )aka L

alile s mlla (o Ligadi ¥

4 4l b gha 3L




14

A nurse wants to administer 80 pg of
dexamethasone to the heel of an injured
soccer player. If she uses an iontophoresis
device that applies a current of 0.14 mA,
how long does the administration of the
dose take? Assume that the instrument has
an application rate of 650 pg/C and that
the current flows at a constant rate

(4 80 pg stbe) clda jaal) gaa) 3y 5
Jlaall adil) § S eV s 8 ¢ g Ll
a3 gl J Y Sl Caaadiiad 13
0.14 mA ey IS

fhaal gde o slae) Lgd aiiay il 3aal) Lad
650 o0 s Jana Lgd BN o (i b
@l Jaray g2y L i pg/C

15

How many protons are in the beam
traveling close to the speed of light in the
Tevatron at Fermilab, which is carrying 11
mA of current around the 6.3 km
circumference of the main Tevatron ring?

Ay At Al dajad) 8 ciligh g sl dae aS
b O AR Jara (A o gudal) Ao puu (e Ay B
Jsa Ll (el mA Jeady oBla b ida

i ) 09 A Allal 6,3 kmAl gh L

alile s mlla (o U guudi Y
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5.2 Current Density kil 43U< 52

1
What is the current density in an o b il o 935 9al¥) (e el (B ) 48U La
aluminum wire having a radius of 1.00 € (2.0mA) 4 8 daxyy (1.0cm)
cm and carrying a current of 2.0mA?
64 A/m> | 0.644/m? | 6.4A4/m> | 2.04/m?>
2

Which of the following is not true for

LN ABUSY Apailly Lagaua (gl MY ¢ g
£(i) (Ao Sy (§) Ahoes

current density (j) and current (i)?

1 Unit of current density equal to Ampere per Meter
J=4 e JSd el (g e LN ABUS (uliB Bas g

i=|7J.dAd

Unit of current density equal to Ampere per Meter square
fan e Js asal (g glad JLil) A2US (ul® 3aa g

3

Two wires 1 and 2 are with cross-sectional
areas A, 3A respectively. If the two wires are
carrying the same current, what is true about
the surface current density in the wires?

5 Aleghia dalua 2 91 (Phaga ol
Ll cpsladl A e 1) i Al e 3A
AU Al e (AY) G gl cAd

onSladll S adaad) il Sl

_1 _1
]2_511 ]2—511

J2 =91 J2=3]1

Two wires 1 and 2 are with radius R, 3R
respectively. If the two wires are carrying the
same current, what is true about

the surface current density in the wires?

3 Rlagu ki Liain g1 (Puasa (sl

Ol Cpsladl (B e 13 i AN e 3R

AU dpilly raaia AV (pa o) cAd
fonslad) B Akl Al jest Ll

1 1 J2=9] J2=3]
]2=§]1 ]2=§]1 2 ! 2 !
alile s gl (pa U guui ¥ 6 4l 5ub i ghat 5L
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Two wires made of two different materials
having the same current density.
The same current passes through them
when...

Oudl Lagd (pdlidg cptidla (e Ole gan Gl

. il ddus
...... Ladie Ll (el Lags pau

) adaial) daluia (i Lagd (555

Juhall (i Lagd 0168

(gl Jaall (il Lagde (Guday

sl @8 ol Lagale (Gakay

6

A copper wire has a diameter dc. = 0.0500
cm, is 3.00 m long, the copper wire is
attached to an equal length of aluminum
wire with a diameter ds = 0.0100 cm. A
current of 0.400 A flows through the
copperwire.

What is the ratio of the current densities
in the two wires, Jcu/Ja1?

dsb dey = 0.0500 cm o ké (pulad dllu
O ey aladl) dllad) S 55 253,00 m
dar=0.0100 o_kd g 4udi Jgall 4l N..,.'\A‘ﬂ
ALl L3 0.400 A o8 LS 85 cm
)

STculJar ¢Sl By jll) BUS A La

i = 0400 A
de, = 0.0500 cm

ds = 0.0100 cm

) e & .
_l_ o e \ poaad ¥ oo Sl

( [ )
ks v
f
TL—L = 3.00 m—»L—J, = 3.00 m*J

alile s mlla (o U guuli Y
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7

A current of 0.123 mA flows in a silver wire
whose cross-sectional

area is 0.923 mm?..

Find the current density in the wire
assuming that the current is

uniform

Adadl) o dllu 40,123 mA 45ad LS @8y
0.923 mmz ga.b}.“ Azkaia Aalca e
Jl,.\ﬂ‘ O\ &J& ) gé Jgﬁ‘ P .4;3\

aliiia

In the following figure if conductors A
and B are connected respectively to a
battery

Which of the following relationships is
true regarding the electric current and
current density in the two conductors?

B SA Oalasall Jua s & 13) Jildall JSif
4y ey L;J‘Jm UJ"

(b gl Ll Aty daaia 400 clBMal)
fnlea gall A Ll ddlS

Adasall | ( A
[
B dase R
\ )
ip=ip ) Ja>Jp ip=ip ; Ja=1Ip
gy =1p ) Ja<Jp g <lp ) Ja=1Is
alile s gl (pa U guui ¥ 8 4l 5ub i ghat 5L




5.3Resistivity and Resistance

dagliall g e il dagliall 5.3

16

Which of the following is equivalent to
siemens?

S Jlasead) B g A M Cpa 6

1s—1A2 15_1V2
v A

15—1“1 1s—1V
% A

17

Two cylindrical wires, 1 and 2, made of the
same material, have the same resistance. If
the length of wire 2 is twice that of wire 1
what is the ratio of their cross-sectional
areas, A1 and A4,?

Balall (e ile giuand 91 ¢l ghand sl
AL J gl (LS 13), g da gliall Lagd g cLgouadti
1 i) Joha i)

341 Lagia U8 (o al) el Aalina A Lad
4,

Ai/Ar =4 | Ai/A2=0.25 AAd2=2|  AJA2=0.5

18

Ohm’s Law states that the potential
difference across a device is equal to

Le Jlga e ) B8 O (Ao gl C1sild ey
X

Sl Aaglia 8 g e gl e (Baial) L)
the current flowing through the device times the resistance of the device.

Sl daslia o Laguda Jlgall e (ghiall Ll
the current flowing through the device divided by the resistance of the device.

el e ghaiall Ll e daguda Jlgad) da glia
the resistance of the device divided by the current flowing through the device

Il e adiall Aaliaa b Lyg e gl e i) il
the current flowing through the device times the cross-sectional area of the device.

the current flowing through the device times the length of the device.

el dsh B s caa gl e ghiall Ll

alile s mlla (o U guudi Y
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A conductor wire of length L and resistance

R, if the wire is stretched so that its length
is doubled without changing its volume
His resistance is...

ﬁeﬁ‘:\!,RﬁAJGAJL“Jh‘JMJA&M
Cdaaa s ol 099 dd gl el sy Sl

e Qo Allaglia )0

0.5R | 4R

3R

2R |

20

If the radius of a conductor wire is

gk Cili ga cinall Juaga b Ciual cieLs 1)

doubled with its length constant, thenits | ...l Ala glia ()18
resistance is............
ciladaf day )l 314 33 carall a)a

21

A copper wire of length (100m) and cross-
sectional area (3.31mm?).

Calculate its resistance
(The resistivity of copper1.72 x 10-3Q.m)

dakita daliag (100mM) A sh ulad i
diaglia ), (3.31mm?)
(1.72 X 10780, m (uaill 4 gil) 4a gliall)

0.75 Q | 1.25Q

0.520Q | 0.25 Q)

alile s mlla (o Ligadi ¥
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A cylindrical aluminium wire is (32m)
long and has a resistance of (0.20Q).If
the resistivity of aluminium is
(2.82 x1078Q.m).

What is the radius of the wire?
(Hint: Area of the circleis A = rr?)

dlagliag (32m) Ash A shul p giall dlu
.(0.20Q)
(2.82 x10780. m) e 53 4l glia cils 13}
Sl b Ciual La

(A=mr? gsds dalua : gl

0.198m

1.2x103m

0.436m

5.12 x 10 3m

23

A nichrome wire of length (1m) and cross-
sectional area (1 X 10-°m?). When it is
connected to a voltage difference (2V) an
electric current (4A) passes through it,
calculate the resistivity of nichrome.

dakie daluag (1m) Adsh a9 Sl ca el
> GOk Jagi Latie | (1 X 107°m?)
) ¢ (44) Fhsgs S s (20)
- ps Al e i) A gl

3.0x1077Q.m

1.0x1077Q.m

8.0x1077Q.m

5.0x1077Q.m

alile s mlla (o Ligadi ¥
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A conducting wire with conductance

of (0.9S). What is the conductivity(G)

of another wire of the same material
and of the same length, but the radius of
its cross section is 3 times the radius of
the cross section of the first wire?

L .(0.9S) oldhe Jua s 53 Ju g el
ol (s AT dld (G) drasill )tk

Jhad Gt (€1 J ghall (s 4l g akal)

€0 5Y) cllud) e jhd Ciual JUial 3 Ankita

2.78 | 8.15

0.15 | 0.35

25
Which of the following statements ¢ Lliagall o gadaii 400N < jlad) o
applies to conductivity?
Lj@\gﬁhéjm Q1 Lguld 3aa g
Q.11 lgud 33n, (Q.m) "1 ud 3aa,
26

What is the resistance of a copper wire
diameter d = of length /=10.9 m and
1.30 mm? The resistivity of copper is
1.72 X100 Q m

ooklg/=10.9 m Ash oulad s daglia L
1.30 mm
1.72 X107 Q m (ubaill e gil) da glial) 4L

aSile s zlua cra U geali Y
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Two conductors are made of the same
material and have the same length L.
Conductor A is a hollow tube with inside
diameter 2.00 mm and outside diameter
3.00 mm; conductor B is a solid wire
with radius Rs. What value of Rz is
required for the two conductors

to have the same resistance measured
between their ends?

(B Ol sbeaia g g alal) (s Ol lua (s 5o
skl i g gl 8 B ke A Juagall L Jshall
¢3.00 mm (> A0 o jkd 92 00 mm A5
L. Rp o kd cikal Cranas dlus 2 5 Le B Jua gal
da gliall agd (5983 Cpslacn gall s 81 3 0 PR 4
Plagad jha (h Ansial) Lgu

!

2.00 mm) 3.00 mm
| . T
A o sl
i
v
| L
B Josl)

28

A rectangular wafer of pure silicon, with
resistivity p = 2300 Q m,

measures 2.00 cm by 3.00 cm by 0.0100
cm. Find the maximum resistance

of this rectangular wafer between any
two faces

\ga s ¢ A1 (sSibanal (pa Alpliane 2305,
$2.00 cm Ll p = 2300 Q m 4 5

.0.0100 cm.s3.00 cm
T = X

alile s mlla (o U guudi Y
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A copper wire that is 1.00 m long and 0.500 o_ké Ciaig] 00 m Ak oulad dlu
has a radius of 0.500 mm is stretched to 2531 L 2,00 m A gh e 00345 S mm
a length of 2.00 m. What is the fractional ZEUN AR/R S 3 30a (b A glial) & Eualal
change in resistance, AR/R, as the wire is felld) aadi o
stretched? A 2 gaial¥) (1 £ slaa dld AR/R Al L
What is AR/R for a wire of the same Plgdd Al ) Ma)
initial dimensions made of aluminum?

30

An aluminum wire (32 m) length and its | <lS 13 3 4hagliag (32m) 4 sk psuigall i
resistance is 3 Q, if the specific resistance | 2.82 X 10780.m a5 554 Lo 5il) 4a gliall
of aluminum is 2.82 X 107802.m Sl b Cdual La
What is the radius of the wire?

alile s lla ¢ya U guui Y 14 il 348 i gl 3LIE
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The resistivity of a conductor is p =1.00
x10%° Q m. If a cylindrical wire is made
of this conductor, with a cross-sectional
area of 1.00 x10° m?,

what should the length of the wire be for
its resistance to be 10.0 Q?

& 13.0 =1.00-10° Q m L Jua g 4a glia 2L
Al ils g (Juagall 138 e A ghand s gia
1.00-10° m? (a2l Aakia

0 10.0 W 38 daglia (38 o3 L) J gl Lad

32

Two cylindrical wires of identical length
are made of copper and aluminum. If
they carry the same current and have
the same potential difference across
their length, what is the ratio of their
radii?

OAOLGM\’MJJH\LA@JOQS\\?&M‘Q&M
Aadd L) La@.)dé.ﬁ ‘3‘ ,eyﬂ‘}f\\g cladl)
Ko L Lagal st e A 2 3 6 i

aSile s zlua cra U geali Y
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An electric field of 200 V/m is applied
between the two ends of a cylindrical
conductor with a radius of 0.3 cm, and
an electric current of 3.0 A passes
through it. Calculate the resistivity of

the conductor?

(2B O3 200V/m 0 ))48a (il 4 Jlae (Bl
S 4 et 0.3cm okl cial ) ghul Jua ga
f0ha gall 4o 5ill da gliall uua) 3.0A (Al gS

34

Three cylindrical wires, as shown in the
figure, are made of copper and are
connected to the same potential
difference

Rank the wires by:

* Its resistance

* The electric current passing through it

Ao glaa JSAll daga sa LaS A glaadf eMladf
sl (@8 (il Lglua o a3 couladl) G
s LYY G

aglia o

L Ul Al il o

L

(a)

alile s mlla (o U guudi Y
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5.4 Electromotive Force and Ohm’s Law

ol G gi8 g Auily gt} dadlal) 3 8 5.4

35
For the electric circuit shown in Vet Al g 3 a1l e lalalie
the figure: if the battery's 2 B gl cuils 1) 1Sl A ddal)
electromotive force is (12V), the «(V12) g Uaall 4ily gt dadial)
resistance is (R=2.4Q), (R=2.4Q) 4agiall g
what is the electric current W 1A B jlall Ll Badi La
flowing through the circuit?
5.0 A | 28.84 0.24 | 2.04
36

A potential difference of 12.0 V is
applied across a wire of cross-sectional
area 4.50 mm’* and length 1000. km. The
current passing through the wire is
3.20x10° A

a) What is the resistance of the wire?

b) What type of wire is this?

dakaia Aol dlu 12,0 V 32 G4 aladia
JE Ay 1000 km A sh34.50 mm? a0l
3.20x1073 Adld) ye (ghsial

fellod) 4a glia La(a

fellud) 138 £ 53 La(b

alile mlla (e U gauli Y
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A copper wire has radius r = 0.0250 cm,
is 3.00 m long, has resistivity p =
1.72x10-8 2 m, and carries a current of
0.400 A.

a) What is the resistance, R, of the wire?
b) What is the electric potential
difference, AV, across the wire?

¢) What is the electric field, E, in the

wire?

Ashgr = 0.0250 cm o kd chal ol dl
p=1.72x10-8 Q m 4 sill 4iagliag 3.00 m
0.400A 45a& | LS Jasgg

Sl RAL gliall L (a

Lol e AVl <Y 3 38 L (b

felled) JRE AL <Y Jlaal) L (c

38

A battery has a potential difference of
14.50 V when it is not connected in a
circuit. When a 17.91 Q resistor is
connected across the battery, the potential
difference of the battery drops to 12.68 V.
What is the internal resistance of the
battery?

pie Al 314,50 V o8 3 (38 Ll 4y sy
pokia Jra gl o5 Latic Al 108 B iy Lglna 55
sl (@8 A el Aok 17.91 Q 4daglda
045 Uall 41801 da gliall dad La 112,68 V)

aSile s zlua cra U geali Y
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When a battery is connected to a 100. Q
resistor, the current is 4.00 A. When the
same battery is connected to a 400. 2
resistor, the current is 1.01 A. Find the
emf supplied by the battery and the
internal resistance of the battery.

100 Q 4a glia  glia; 4y jUa; Juua 58 ol Ladis
4 el Jua 58 oty Ladis 4,00 A L 30k ¢y oS
Sl B ¢y 65 400 Qe Aaglia p gliay Lguids
1.01 A

A5 Ual) g g (Al Ay gl dadlal) 5 gY) 2 f
%JM Z\AASM.“ 3-43@\3

40

Which of the following wires has the
largest current flowing through it?

¢ il o e (aday 4001 LY

10 V 4 bay Juaia] mm ok8 51 m 4 sh milad Al
a 1 m long copper wire of diameter 1 mm connected to a 10-V battery

5V ey Jaia).5 mm okdg0.5 m 4 sh oulad el
a 0.5-m long copper wire of diameter (0.5 mm connected to a 5-V battery

20 V 4ty Juaia mm o ki 2 m Al sh oulad dlla
a 2-m long copper wire of diameter 2 mm connected to a 20-V battery

5V 4y dawm Juaia0.5 mm okd g1 m 4 sh ulad el
a 1 m long copper wire of diameter 0.5 mm connected to a 5-V battery

All the wires have the same current flowing through them

Ml I8 i Al L gday

alile s mlla (o U guudi Y
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When investigating the relationship between the current passing through a resistor
and the potential difference between its two ends, group x obtained the form (a)
while group y obtained the form (b):
JSA o x de ganall cilian 43 jh s 3gadl (385 aglia B Jlall L Bad G ABaY) slualtin dic
() J8A oy Ae ganal) clliaa Laly ()

Complete the following table: 1l Jgaad) Jasi -1
Vac yanal :_._-(_)".i._' ‘\“"")"‘-""‘: :_;_( )_,S..._.‘

8.0 4 8.0
6.0 A 6.0
g 4.0 A g 40
! 2.0 i 2.0

0.0 - - - - - 0.0 + T T T T T

0.0 10 20 30 40 5.0 0.0 1.0 2.0 3.0 4.0 5.0

AV(Y) AV(V)

GroupY | GroupX

(3 o — oa5)) psliall £ 53
Resistor type (ohmic - non-ohmic)
gl 58 5L 3y Aa glaal) ke
The resistance with increasing potential difference
¢ 2V ¢l (38 (oS Ladie aglia JS daglia jlada La -2
What is the resistance of each resistor when the voltage difference is 2V?
Group Y y 4s ganall Group X x 4s gaaall

42

sty LS ilill) il g Ll g g (38 (o ABDMal) A )y aa] ol
Ahmed studied the relationship between voltage and current and the results
were as shown in the table:

AV(V) | I(mA) ida) ) Casl s ol cagl agall Ja
3 1 Is the resistor ohmic or non-ohmic?
6 3 Justify your answer
9 5
12 7

aSile s gl (ha U goui ¥ 20 il 3d i ghab 5B
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;élﬂ‘dgd@i\@&mb}d\ @C\mui& MJJ&\Jw\dﬁwﬁM\h‘quieﬁ
Ahmed studied the relationship between voltage and current and the results
were as shown in the table:

AV (V) 0 2 4 6 8§ 10] 12

I(mA) 0 5| 10| 15| 20| 25| 30
Sl B gaall o agal) (38 ¢ Guny LN g gl (58 G A8 AL A e Jia 1Y
c ol sl e

Draw on a graphic grid the relationship between potential difference and current,
such that the potential difference is on the horizontal axis and the current is on the
vertical axis

TS5V 3l @8 S Ladie a gliall daglia e La s (Alad) a2l Lantiona 1Ll
Using the graph: What is the resistance of the resistor when the voltage difference is 5V?

Balall (i (pa ) lleny ellead) Jand 130 Sl g 2gad) (38 o Bl ) sl ASuB) pas o NS
Johall cinda (<1 g cadaiiall daboca i 41
On the same graphic grid: Draw the relationship between the potential difference
and the current if the wire is replaced with another wire of the same material that
has the same cross-sectional area but twice the length.

aSile s gl (ha U gaui ¥ 21 il 5d i ghab 5L




5.5 Resistors in Series

A o Slagiall Jua g 5.5

1
Which of the following ' Apuilly dagaia A1 clBMal) (o
is true for the two ¢ el gall JSA) A (e gliall
resistors in the given
figure?
R{ >R, R{ =R,
W yaak (Say Y R, <R,
2
According to the figure, v, QL) aie JCal) e e
when a third resistor is il sl o A5 La gl
added in series to the | S Gl ga gal) (yiia gliall
two resistors connected R A
in series. : Jhall il 3ad e |y 1ila
What happens to the AAA- 5l o
the electric current R,
passing through the
circuit?
Increase Decrease
ala Ju
Becomes infinity Stays the same
Aaill) Sles Y sy 9 LS Sy
3
The figure shows two resistors i OOy (e glia JSAY yelay
connected to a battery. o (Ri=3Ry) <uils 13) ¢y Uy
If (Ri=3Ry), te ¢ R, daglial) e L
what is the resistance R;? Ry 1
M-

10.0Q

20.0Q

30.0Q

40.0Q

alile s mlla (o Uguudi Y
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In the circuit shown in the R,—20 (JSAY & Al 31l A
figure, ' JLal lasa La
what is the current flowing 40V o (@iall L St
through the resistor (Rz)? ¢ (Rz)pstaall
5A 8A
20A 40A

Three identical resistors, R, R>, and

R3, are wired together as shown in the
figure. An electric current is flowing
through the three resistors. The current
through R

Ry Ailaia cila glia ESG Jua gi i
AN A aea oA LS aRs 9R) §
laglia EDA PR g8 AL S LS
Ry D& 3siall L) 5 glewy

R, R>

R;

—AM—AAA—AAM—

is the same as the current through R; and Rs.

R3 sRi Y& 3hsial) Audi L)

is a third of the current through R; and Rs.

R3 3Ry Y& 3aial) L) &

is twice the sum of the current through R; and Rs.

R3 5Ry DA @sial L) Civa

Ry 5 RiA (3aial) L) Cilandal A3M3

is three times the current through R; and R;.

aSile s zlua e U geali Y
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6

Two cylinders are made of the same
material and are of equal length as
shown. The cylinders are connected to a
battery with voltage Vy as shown. If the
voltage drop across resistor R is
0.810Vyp, what is the ratio of the radii
ri/r; of the two cylinders?

(B Ol ghaatia g Balal) Ll (e (s glan (L) glau]
4 ey il ghald) Jua i aly ud ga sa LaS J ghall

agadl Rl S 13) ud ga 9d LS V), g
chual Ll Lad <0.810V), g5l Ry dagliall e

r1/rz Ol shaady) b

1.10 1.29 2.06 3.31

A battery has an internal resistance of
1.3 Q and a voltage of 48.0 V. Is a load
of 15.0 Q is connected to the battery,
what is the current supplied by the

Ja 48.0V 2425 1.3Q 4diis daglia gt &y
L Le dg el 15,0 Q 01484 a glia Jiaa g o
4y taal) 02935 5

battery
2.94 A | 37.0A 2.63 A | 3.20A
aSile s plla (e Ligadi ¥ 24 43 58 i glad 5L




A battery has an internal resistance of
1.3 Q and a voltage of 48 V. What is the
load resistance which causes the voltage
to drop to 45.4 V?

1.3Q0 L a8 4dala daglia o 4 jlasl) (5 gial
o) 355 AN Aagliall ke La 48V (S M
¢ 45.4V ) gal) GEL

22.7 | 0.587

1.37 | 2.63

9

What is voltage across the 8 Q resistor?

¢80 aglall s gl (38 e la

4Q

82
12V

10

In the diagram below the current in the
3 Q resistor is 4 A. The potential
difference between points A and B must
be

K30 KAJGA.“ g_il okl colia g.i'l,yn euj\ gé
By A Ohiill G agadl (38 068 O e 4A

A 3Q 2Q B

-« N —AW—38

aSile s zlua e U geali Y
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5.6 Resistors in Parallel ¢l si Jo Slaglial) Juass 5.6

1
You make a parallel connection between two psRal) ¢ g 35l o (e glia Juma gy a oS
resistors, resistor A having a very large daglia AIB o gliall g Ian B S da glia AIA
resistance and resistor B having a very small 03g] ABISal) daglilall ¢ gSiu I B i
resistance. The equivalent resistance for this ds ganall
combination will be
. Apgiall daglia (e Jal8y JB . Apgiall daglia ca o8y uS)
slightly less than the resistance of resistor A. slightly greater than the resistance of
resistor A
. Bagliall daglia (pa Jully S B astiall daglia (o July JB)
slightly greater than the resistance of resistor B slightly less than the resistance of
resistor B
2
For the circuit shown in the figure, Vit A5 13) (il gl B Al e Jalais)
if another resistor with equal i Mia (udi A1 AT pglia Juass
resistance was connected with R in asliall pa g 35l Ao A glial)
parallel .R
what happens to the magnitude of Gaial) LAl ke o kg il
the current flowing through the A~ 4y ) A
battery? R
Becomes half Becomes twice
Ade (S L inal sy ade (Sl lia ruay
Becomes four times Stays the same
e S La JUiaf day )l sy ale s las Ay
3
What is the equivalent resistance of . Bl & AdlSal) daglial) jlaka La

Ry =240Q,R, =4002,R; =162 ?| | . Ry = 240,R, = 400, R; =

the circuit shown if ) R , s O caale 13 (AL Aaia gal)
160

560 | 61Q | 10Q | 7170

aSile s gl (ha U goui ¥ 26 il 3d i ghab 5B




The equivalent resistance of the
circuit shown if R,, = 2.30 .
If R, =402 and R; =161,

what is the resistance of R;?

G gal) 30l (B ABUSA) A glial
Roq = 2.30 ¢ skud Jily
R; =3R; = 400 : ol cale 1))

160

WA

'Ry LJ&AJ‘&AL&

4.1Q

11Q | 2.9Q

When a 125-V emf is placed across two
resistors in series, a current of 5.00 A is
present in each of the resistors. When the
same emf is placed across the same two
resistors in parallel, the current through
the emf is 25.0 A. What is the resistance of

the larger of the two resistors?

Ml e (paglia ga 125V ian Jua gl dis
sl i Jua g8 2 g (e gllall (B SA LS e
saaad) (o S e o318 Ao (e glBall udi 2a

. 25A
¢ SY) dagliall daglia laka La

26.7Q | 18.1Q

6.91Q

2.89Q

aSile s zlua cya U geali ¥
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6

Which combination of resistors has the

highest equivalent resistance ?

Ad1a A glia S AL A il glial) (ha i 5 (o
Q

1
?R

Vemf
T RS RS R
)

Vemf R

(b)

\ d \ All are the same

7

A resistor of unknown resistance and a
35.0-Q resistor are connected across a
120. V emf device in such a way that an
11.0 A current flows. What is the value
of the unknown resistance?

&5 a glia g da gliall Jgga 0 glia Jaua 6 o

120 V 4l ¢S dadla 368 Slgas 35,0 Q 4la gl
J1.0 A ASad LS (334 rand 48

4] ggaall da glial) dasd La

aSile s zlua cya U geali ¥
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8

As more identical resistors, R, are added to the cila gliall (pa & al) i) LalS
circuit shown in the figure, the resistance (JSA) (2 Adpall B Al | RAG Uaial)
between points 4 and B will i guiB 94 (pialil) (A glial) (U0
aal Jas A 3
Stay the same decrease increase
9
series with Three light bulbs are connected in | (53!l o 43 g peabian & Jua 6 &l
a battery that delivers a constant potential s Ladie Vems Wl aga (38 il 4y ey
difference Vemt. When a wire is connected LS 2 A sl plaall dla Jua g
across light bulb 2 as shown in the figure, light b8 (JSad) (8 Cpisa
bulbs 1 and 3 g3 51 O Sl Gpaluaall
AL Joa 35 Jib LIS LaS ik p gy (jlincay
burn just as brightly as they did before the wire was connected

a lud) Juua 58 J8 Lage sha (1 S g sl (g

1 \ burn more brightly than they did before the wire was connected
e Aol S 55 I Lags sha o JB £ sl (i

Vems burn less brightly than they did before the wire was connected
go out Qb
10
Which of the following is an incorrect flasaa pe 40Ul c el o)
statement?

g Mgl to Abuaia 43 g 58 5 g e (gRaial) Ll ¢S
The currents through electronic devices connected in series are equal.

Lasbedia (g3 gl o Aluaia 4y g S 8 gl e (gaial) agall (58 (158
The potential drops across electronic devices connected in parallel are equal.

s o laglia Jua i die ual) dagliall e LAY ca 3 jall (3005
More current flows across the smaller resistance when two resistors
are connected in parallel.

A o sl e st 2 ) da sial) s L (a3l By
More current flows across the smaller resistance when two resistors are connected
in series

aSile s gl (ha U goui ¥ 29 il 3d i ghab 5B




11

Two identical light bulbs are connected to a
battery. Will the light bulbs be brighter if they

are connected in series or in parallel?

Ofdalia (i g paluas Jua g o
Cialuaall plid) ¢ o Ja e &y
ol (il o Lagluagi a3 1)) o gl S
?ijbﬂ‘ UJG

12

For the connections shown in the figure,

determine the current #; in terms of the total

current i and R; and R»

(JAN 3 Kl i sl ) il
SR s igiﬁ\ Jbal AVay sl sas
R:

13

A wire of length L, diameter d,
resistance R is made of material with
resistivity p. If I take the wire and cut it
into five equal pieces and then put those

Edhw&MR&J&JdaJﬁjLﬂﬁ&u
Ciad ) dladad g L) @3R3 p da glia i
S5l Ao adall) el Cuaida g o Ay gluaiia adad

Lad (/5 Al sh Ady lacad) (udly aaf g ella o 638

pieces in parallel to make one single A glia A
thick wire L/S in length, what will be its
resistance?
R/5 | R/25 R 5R
aSile s plla (e Ligadi ¥ 30 43 58 i glad 5L
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A multiclade wire consists of a zinc core O A (e b (e 0 8 cilihal) daeia dllu
of radius 1.00 mm surrounded by a ASan (pulad daky blaa] 00 mmo ké cial
copper sheath of thickness 1.00 mm. O JAL 4 5il) da gliall £151.00 mm
The resistivity of zinc is p = 5.964 X10-8 p=5.964 x10°Q m
Q m. What is the resistance of a 10.0 m 10.0 m Ll sh dlludl 138 (e Ao daglia La
long strand of this wire?

15

3l bl aud oy o 51 o a8 (g e A Uans Al sgS B (B laslia Jua sl o
Ol ol gand) Jash Ay Ul g cpaa gliall il Sl
Two resistors were connected in an electrical circuit to a battery in series and then
in parallel, and the current and voltage values of the resistors and the battery were
measured. Complete the following two tables

Table2 2 Jy)
AV(V) 1(A) el Table 1 1 Jgsdl

Element AV(V) 1(A) eaiad)
45V R4 Element

1.5A R, 3.0V R,

45V 4 gl 0.5A R,
battery 45V 4
da sil) 43, sk battery
Connection Jaa gil) 48y 4
type Connection
type

aSile s gl (ha U goui ¥ 31 il 3d i ghab 5B




Circuits in series and parallel ¢ sl s gl Jo 4 pa il g

44

2 O cuale 1) 3 JSANG Ao gall B ilal) B
Ry = 62,R, = 40Q,R; = 80Q,R, = 40, R = 20,V ;s = 12V

B_ylall Aidl<al) dagliall -1
Find the equivalent resistance

R3 asliall & Jlall Ll -2

The current in R3

Ry = 1002,i3 = 0.4 A

alile s lla ¢ya U gaudi Y 32 4l 5 i ghat 5L
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The circuit shown in Figure has four
resistors and a battery with Venr = 149V.
The values of the four resistors are
R:1=17.0 Q, R;=51.0 Q, R3; =114.0 Q,
and R4 =55.0 Q.

What is the magnitude of the potential

drop across R;?

ol JSAN b dauin gall 4l gl 3 0l Cpanats
2 gV eme = 149 V 3 4 Uy g Cila glia

R @fi\ il glaal)

R;=114.0Q 3R, =51.0 Q s R =17.0 Q
Rs=55.0Q

SRy psliall e agad) (alEAS) laka La

R5
A 'A o
A~
R, %
Rl% 3124
1l
7||+
V,

46

What is the currentin the 10.0 Q
resistor in the circuit in the figure?

CUSA b daa gall dsily g 5411 £10.0 Q

10.0 2

If

60.0 V= 20.0 ©2 20.0 2

aSile s zlua cra U geali Y
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What is the equivalent resistance of
the five resistors in the circuit in the
figure?

g.sa oadd) Cila gliall Ai8lSall da glaal) dasd La
S8 B dauln gall Aily ¢Sl 3 _dal)

50.0 2 10.0
A~
600V — 40.0 © 20.0 2
30.0

48

What is the current in the circuit
shown in the figure when

the switch is

(a) open and

(b) closed?

Laic JSAN1 8 Ao gal) 50001 3 Ll La
oS

fla gida lidall (a

flalea gudall (b

?3.00 Q0 §S.OO Q

_~

?3.00 Q ?1.00 Q

240V —=

aliley mlla (e U gaui Y
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For the circuit shown in the figure, Jead A dana gal) 3 pilall ) dpadlly
R1=6.00 Q, R>=6.00 Q, R; =2.00 €2, R1=6.00 Q, R,=6.00 2, R3 =2.00 Q,
R4=4.00 Q, RS =3.00 €2, and the potential R+~=4.00 Q, RS =3.00 Q
difference is 12.0 V. 12.0 Vidy 3¢l 8
a) What is the equivalent resistance for the 5 _lall A8l dea gl La (a
circuit? ¢ N4 i v

b) What is the current through Rs? (.zg i): &?ﬂaﬁ“ l: 22
¢) What is the potential drop across R3? k :

alile s plla ¢y Ugaui Y 35 4l 5 i ghat 5L
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In the circuit shown in the figure
R:1=3.00 Q, R, =6.00 2, R3 =20.0 €2,
and Vemr=12.0 V

a) Determine a value for

the equivalent resistance.

JSAN A Al 300 B
Ri=3.00 Q, R:=6.00 Q, R; =20.0 Q,
Vemi=12.0V
ABLCal) da glial) dagd das (a
& LAeRs e (xiall Ll j)i8a quual (b

b) Calculate the magnitude 3ilall g 8
of the current flowing
through R3 on the top
branch of the circuit (marked
with a vertical arrow).
R, l R,
L L
R, Vot R,
I
Rl Rl
o
RZ R2
aliles plla o Ui ¥ 36 43l 58 ghab 51
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A battery with }'=1.500 V is connected
to three resistors as shown in the figure.
a) Find the potential drop

across each resistor.

b) Find the current in each

M= 1.500 V g & s Juasi o
WSS (A (a9 LaS cilaglia
a9 S (B sgall (Rlis 2l (a
polia Js 2 Ll aa gl (b

resistor
R, = 4.00 O
R, =200 Q ?Ra =
V = 1.500 v_l_ 6.00 €2

52

In the following circuit, Find R3?

¢ R3 dagliall j)aha Le 1 JSENG Ao gall B ilal)

AAAAAA
vvvvvvv

AAAAAAA
vvvvvv

aliley mlla (e U gaui Y
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In the following circuit

s JSANL daa gall 50al) 2

12
©

L mamwwwW—
| R =5Q

Al Al g <l) Aablal) B g8 ) -1
Calculate the electromotive force of the battery

T R,=15Q R, =10Q

Find the current in R3

Vems = 26.4V i3 = 1.444

‘R; ?JM\@JM\ ol sadi e 22

54

In the following circuit

¢ AN dauda gall 300 A

R, =5Q

A8lSal) da gliall o -1
Calculate the equivalent resistance

What is the ammeter reading ? ¢ Jia¥) 3518 L -2

aSile s zlua cra U geali Y
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<5
(1A) e 3o 4 cillS 13) 2 JSEI dauda gall 5 il B
In the following circuit , If the ammeter reading is 1A
2 el by 54l Zad)al) 3 481 cansa) -1

i i Rs = 3Q Calculate the electromotive force of the battery

G
<3 G G.
oz S$ =3
R 3 .3 3
g 2> e
= 2 4

|, n

I’ T

34
Find the current i ¢ ol ylatale 22

Vems =214V, i=2.4A4

alile s plla ¢y Ugaui Y 39 4l 5 i ghat 5L
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(16V) sisailgll) 31 B9 (2A) sima¥) el B 0 Caale 13) 1 JL&IL daula gal) 3L} B
In the following circuit, If the ammeter reading is 1A and the voltmeter reading is 16 V

Find R3 'R3 ?JM\ Jatala -1

R,=10Q R,=30Q

R;

T I |
l | fR1 pg@all e agall (alddd) jlaka e -2

! Find the potential drop across R;
S
In the circuit shown in the figure: D a3 JSAl) 8 dau gal) B0 B
calculate: 481l da glaal) -1
1- Equivalent resistance 6.0Q ast8all A& Ll Ll 2

2- The current passing through the
resistor is 6.0€2

alile s lla ¢ya U gaudi Y 40 4l 5 i ghat 5L
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Slhd) mid die e Bel 8 La 1 JSEIL dauia gal) 3 Il
In the circuit shown in the figure: What is the reading of the ammeter when

the switch is opened?

0.20A

0.40A

0.80 A

1.20 A

59

¢ sisal JS Bl B laka L 1JSAll Ao gal) 5000 2
In the circuit shown in the figure: What is the reading value of each

ammeter?

O

12V == 60 3n

aSile s el (pa U gaui ¥
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Sogtia JS Aok (i agal) (G4 Ll Jhaka La 1 JSAN) (B dauda gall B i) (8
In the following circuit Find the current and the potential difference across each resistor

R, =400

gRl =200 0
V= 1500 V5

MA—

61

In the following circuit

s JSANL dauda gall 30l B

dA%Y;
| 6.0Q A
12V ,\(\/\ 4.0Q
' | I }_ 120
AN AN
3.0Q 5.00

A<l da glBall o) -1
Calculate the equivalent resistance

Find the current in the resistor 5.0 Q  €5.0 Q asdall A jlal) Ll jlaiala -2

aSile s zlua cra U geali Y
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sk Ukl 5 2,0A sisa¥) Bpl 8 cillS 1Y) 3 JSAN B Ao gal) 5 ilal) B
¢ plda) 31 g jiaY) Bl @ laka L
In the circuit shown in the figure: If the ammeter reading is 2.0A and the switch is
open ,What is the ammeter reading after closing the switch?

15Q
d 60Q
onﬁ}

63

Al ALY oo Gl Jiiall i) e Taldie

B_ilall Asdlal) da gliall camal -1

8.002

12v

¢ Y Bel jila -2

g lidall c:ﬁ ey el 8 8 Gl -3

aSile s gl (ha U goui ¥ 43 44 38 ghad 5L
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A piece of copper wire is used to form a
circular loop of radius10.0 cm. The wire
has a cross-sectional area of 10.0 mm?2.
Points A and B are 90.0° apart, as shown
in the figure. Find the resistance

between points 4 and B.

4 i1 dala piial s @l (e Aadad aladi o
@) phaial) daluiag 10.0 cm W kd ciiai
490 nB 94 Gkl 3.5.10.0 mm? lall
a2 gh JSEN B Cpaa b LaS claguiany e 90.0°
BA Claiil) s da glial)

B
e

At

aSile s zlua cra U geali Y
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5.7 Energy and Power in Electric Circuits

Al gl il gal) 8 B adl) g A8k 5.7

65

You are given two identical batteries
and two pieces of wire. The red wire has
a higher resistance than the black wire.
You place the red wire across the
terminals of one battery and the black
wire across the terminals of the other

battery. Which wire gets hotter?

daglia cllaal) (o ¢jlindad g GliBlata Uy Uy claa
Caad g 3 gl M\Ljﬁhmuﬁﬁi saal) el
Cual) san) (ol sand) Aol Jua sy
Sled) (s s A &y Ul sk 2 g elluad) g
U i S rmay

66

Two conductors of the same length and
radius are connected to the same emf
device. If the resistance of one is twice
that of the other, to which conductor is
more power delivered?

il g Jghall (A (i glaucia (b ga i o5 a3
il 1) Auali Auily o Sl) dadial) 5 i) jleay Jadl)
Cralia gall ‘513 LAY LJ&AMLAA.\Ai;\.AJ&

LAY i BRI, 035 s

aSile s zlua cra U geali Y
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If the current through a resistor is , 4 Jalaay aglia B jLall L) 3313
increased by a factor of 4, ¢ agliall b Basuall 3 a8l pati (A
how does this affect the power
dissipated?
It decreases by a factor of 4. It decreases by a factor of 8.
4 Jdlaay Ji 8 Jalaay Ja8
It increases by a factor of 4. It increases by a factor of 16.
4 Jalzay 2la 3 16 Jalaay 2l 3
68
A copper wire of diameter 2 mm carries | 12A SbuS U5 Jas 2mm e kd adas el
12 A of current . Assuming the resistivity ouladll 4o gl da glial) o) caale 13)
of copper of 1.7 x 10 Q.m, the power (1.7 x 107302.m)
dissipated in 2 m length of the wire is Al e 2m Jsb (A Badsall B Al Gua)
1.23W 0.98W
1.44 W 1.56 W

aSile s gl (ha U gaui ¥ 46 Ll 5 i ghad 5L
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A 100 W light bulb is connected in e Ja s [OOW 4558 AL 368 ~luas
series to a source of emf 100 V A8l _eSll Axdlall 45 8 Haas ae I il
find the resistance of the light bulb ? 100V
Srladll daglia laie 2n f

R =1000
70
In the shown cicuit : Vs O Caale 13) dauda gal) B il B
If : R1 = ZRZ " =
find -1 R . R, =2R;
P2 (B Bansal) 5 a8l ¢ Al L
e ¢ ﬂw‘g&td\
Py
1 4 1 s
4 1 2 1
47 4l 38 i ghad 5L
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In the shown cicuit : Cuale 13) dauda gall 3_dlAl) A
If : R1 = ZRZ : 0‘
find = o . R, = Zsz
P2 Vemt = R, R, < dadsal) 5 a8l (s Asadl) La
¢ P1 Coa glial)
Py
1 4 1 2
4 1 2 1

72

A hair dryer consumes 1600. W of power
and operates at 110 V.

a) Will the hair dryer trip a circuit
breaker designed to interrupt the

circuit if the current exceeds 15.0 A?

b) What is the resistance of the hair dryer
when it is operating?

Jary g 8 a8 (a1600 W nd Chiae Mgty
110V 3¢
o) el Judy w5 Cinn p ghss JA (2
oLl Selad Sl gﬁ 8l adadl aaiaal)
15.0 A
falads o U add) Cddae daglia La (b

alile s mlla (o Uigaadi ¥
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How much money will a homeowner owe
an electric company if he turns on a
100.00 W incandescent light bulb and
leaves it on for an entire year? (Assume
that the cost of electricity is
$0.12000/kWh and that the light bulb
lasts that long.)

The same amount of light can be
provided by a 26.000 W compact
fluorescent light bulb. What would it cost
the homeowner to leave one of those on
for a year?

£l Sl AS i oald Cu cialia a 3h Jlal) (e aS
'3 s 2 e (A 9 e iy ol 13

2 i) $0alS ale 5aal “plias 4S 5i5100.00 W
0.12000 (s g 5L g 4RSS ¢

o3 pliaa JB 8 Fluaall "Gl JAED/KWh
(Ball

26.000 33 a5 st rluas il o (S
(s ALY (¢ oS oS Lgaud 5 gulal) AsaSWY

Baal pliaa 13gS | laan & 5 13) J ) ualia
??b

74

Suppose an AAA battery is able to supply
625 mAh before its potential drops below
1.50 V. How long will it be able to supply
power to a 5.00 W bulb before the
potential drops below 1.50 V ?

2625 mAh 3 Ao S BAAA 4 o (a8
4 el ¢y g8 A Baal) 1,50 V o6 g Jasa
J ABUILS 00 W 3tk rluca 155 Lo LA 5 a0
£1.50 V & g paldal)

alile s mlla (o U guudi Y
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A circuit consists of a copper wire of 10.0 b oulad dla o 5 50 (g ginl
length 10.0 m and radius1.00 mm Waga 4y lay Juaia] .00 mm 2 ké ciaigm
connected to a 10.0-V battery. An 4 b o gaia ) (e s Juua 65 23.10.0 V
aluminum wire of length 5.00 m is 8RN e day g Wi 4 )l 5.00 m
connected to the same battery and Togial¥) el jhab Ciual La Acid
dissipates the same amount of power.

What is the radius of the aluminum wire?

76
A 12.0 V battery with an internal Ri = 4130100 g5a gl8a12,0 V 4ty Jua gi o
resistance Ri=4.00 Q is attached across | 5% bl a4l R 43aglia A JA a5liad,00 O
an external resistor of resistance R. Find polal) Al g 3 (e
the maximum power that can be
delivered to the resistor

aSile s gl (ha U goui ¥ 50 il 3d i ghab 5B
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All three light bulbs in the circuit shown
in the figure are identical. Which of the
three shines the brightest?

Al gl 30l A ABSEY A gl ruluaal)
grbaal) i AbiUaia LS JSEY) A Ao gall
o gl ST IS 5 ey A5G

@—@ A B
S S C All three are
FT equally bright

78

All the six light bulbs in the circuit
shown in the figure are identical. Which
ordering correctly expresses the relative
brightness of the bulbs?

(Hint: The more current flowing

through a light bulb, the brighter it is!)

Al gl 3Nl A ddd) A gual) glaal)
4,53'“ gﬁﬂ\h_&&h%d&&\gﬁm}d\
Cw\dﬂ&ééﬁ.d\ JLl) 80 5 Lals, Adaada

A=B>C=D>E=F

A=B=E=F>C=D

C=D>A=B=E=F

A=B=C=D=E=F

79

Which of the arrangements of three
identical light bulbs shown in the figure
draws the most current from the battery?

DAY Ay gl alaal) cilas i (e ol
DLl At v JSAd) gﬁ daia gall A8 Uaal)
fag el (e SV

@ .
® 3
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C

All are the same
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Which of the arrangements of three
identical light bulbs shown in the figure has

Al 4 pudal) grsleaal) el 5 (a6
Ao gl A3 JSid) (B Ao gald) AdUaial)

the highest resistance? ¢ e
&% N
@ @9 ® A

A Uy A Uas A5 U
A B (-

. e ;

All are the same
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Three identical light bulbs are connected
as shown in the figure. Initially the switch
is closed. When the switch is opened (as
shown in the figure), bulb C goes off.
What happens to bulbs A and B?

reasa b LaS Alaie AbUaia 4 g prabiae A5G
Ladie Lalia Uidal) ¢ 98 4yl B JSdl) b
(& A e oa LaS) a gida LA (685

.C gleadl Akl

B sAGauaall diiay )i

Ao shas BB gluaal) uas g e shu ASIA gluadll uay
Bulb A gets brighter, and bulb B gets dimmer.

Both bulbs A

1o sha JSIB A (sabuaal) S sy
and B get brighter.

Both bulbs A

o shu BB A Cpaluaall 3S zuay
and B get dimmer.

le s JiSIB zluaall a9 (e shu BIA luadl puay
Bulb A gets dimmer, and bulb B gets brighter
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All three light bulbs in the circuit shown in
the figure are identical. Which of the three
shines the brightest?

Al gl 3Nl A ABSEY Ay gl rulaal)
gbaal) i AbiUaia LS JSEY) A Ao gall
e gl ST ISy g ey A5G

AU

A B
C All three are
equally bright
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All three light bulbs in the circuit shown in
the figure are identical. Which of the three
shines the brightest?

Al gl 3l A ABDAY Ay gl puliaal)
gaal) i AbiUaia LglS JSEY) A Ao gall
fle gl SiS) JSd oy A

Ay ,lay A B
@ C All three are
A b ¢ equally bright
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Rank the brightness of the six identical
light bulbs in the circuit in the figure.

&&M\M‘@M‘@HW\&WHSJ
Clan JS ddalaa ¢Say JSA) (B dauda gal) 3 il

Each light bulb may be treated as an R glia 4 3ilatia o gliaS i gua
identical resistor with resistance R
3
(&P
V== S
(&P
@D :
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