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5.3Resistivity and Resistance

da gliall g s gil) dagliall 5.3

1
Which of the following is equivalent to €S Jhasad) 332 g A A (e g
siemens?
1A% 1V2 1A 1V
== - 15 = — 15 = —
18 v 18 1 Vv A
2

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, A; and A4,?

Balal) (e (e a2 91 ¢l ghand G\SLas
Sl Jgda (S 13), Lot da glial) Lagd g clguudl
1 Al J g i)

3A1 Lagha S8 (i o) pallal) Aalesa dpesi Lab
A,

A/A, =4 | A1/, =0.25 A4, =2]  AJA, =05

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

La Sl o 2 38 O o ag) 0 sl pal
TR .

el A gl B Ly s Sl e gl il
the current flowing through the device times the resistance of the device.

) Aaglia o L gudia Jlgad) e (gaiall L)
the current flowing through the device divided by the resistance of the device.

) e el Ll e daguda Slgad) daglia
the resistance of the device divided by the current flowing through the device

Sl el i) Aaleaa Uy pina gl e il 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.

Sl db 8 Lig s Slgad) e (giiall Ll

aSiled plua ¢ U goai ¥
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4

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...

A a0 1Y) ) R Adagliag [ 4dgh Jua ge dlu
L daaa s Ol 099 Al gh e Ll duag Sl
eee Qe da gl

0.5R | 4R

2R | 3R

5

If the radius of a conductor wire is

gh Cld g cinall Juaga kb ciual Cie L 1)

doubled with its length constant, thenits| ... dlia glia (b
resistance is............
& A i il 2
il day ) 314 53 ciaall 33 3

6

A copper wire of length (100m) and cross-
sectional area (3. 31mm?).

Calculate its resistance
(The resistivity of copper1.72 x 10~2Q.m)

dakaia dalua g (100mM) 4 sl ouln el
dlaglia Gueal. (3.31mm?)
(1.72 X 10780, m (ulaill de gil) da glial))

0.75Q | 1.250Q

0.52 0 | 0.25 0

aliled mlua (pa Uiguadi ¥
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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 x10~80.m).

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

Qiagliag (32m) 4sh A shal a giall dlu
.(0.200)
A(2.82 x10780. m) 4 i) Al glia cuils 1)
Selliad) ol Chal la

(A =mr? sguds il dalua ;gaali)

0.198m

1.2 X1073m

0.436m

5.12 X 1073m

8

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.

dakite dalwag (1m) Agh a8l Ga dlla
> @0k dagi Latie . (1 X 107°m?)
Guan) ¢ (44) S U 4 4 (2V)
. pouSsill e gil) da glial)

3.0x1077Q.m

1.0X1077Q.m

8.0x1077Q.m

5.0X1077Q.m

aSiled plua ¢ U goai ¥
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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) s.)48a Jua g 93 Jua ga el
ol (e Al ALl (G) Ja i) J1aia

kb Ciual (81 Jglal) (il 41 g Balal)

UV il pdaia o Ciual Jliaf 3 dakaia

2.7S ] 8.1S

0.15 ] 0.3S

10
Which of the following statements S idagal) o gadali AU < jlad)
applies to conductivity?
da glial) G glha (5 glasd Q71 gl Baa g
Q.m™! gl saag (Q.m) "1 Ll aa g
11

What is the resistance of a copper wire
diameter d = of length /=10.9 m and
1.30 mm? The resistivity of copper is
1.72X10°* Q m

thﬁJ[: 10.9 mﬂjhwucﬂhaag&u
1.30 mm
1.72 X10°® © m (ubaill e o) 4 glial) L

aliled mlua (pa Uiguadi ¥

4 Ay 3 i g 58




12

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?

(o Ol gbuia g g Balal) (1a (e gluaa (Dl 34
s ok L gaa gdil (o Bule A Juagall L Jghal)
¢3.00 mm > A 8 4kd 92 00 mm A
La.Rp o ki Ciual cuanas dlu (8 3 Le B Juagall
da glial) pgd (9831 Cpaless pall Lo b1 5 2 JSUIR dnsl
Tlagad sh O dnaiial) Lgad

! !

2.00 mm

—

13

A rectangular wafer of pure silicon, with
resistivity p = 2300 2 m,

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

Lgia glia ¢ Al ¢ gSalanad) (1o Alihiions 4818,
$2.00 cm Rl g p =2300 Q m 4 sl
.0.0100 ¢cm.33.00 cm

@) O Adudainal) 4318 1) 03¢ 4 glia ] 2o g

of this rectangular wafer between any MRS
two faces
alile s plla pa Uigeadi ¥ 5 daily 5 ghad 5L
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A copper wire that is 1.00 m long and
has a radius of 0.500 mm is stretched to
a length of 2.00 m. What is the fractional
change in resistance, AR/R, as the wire is
stretched?

What is AR/R for a wire of the same
initial dimensions made of aluminum?

0.500 o ké Ciaig].00 m 4k ol i
2341 L 2.00 m A gh uad 80345 SSmm
2N AR/R oS 5 1500 (b dea fial) i i)
Téllead) LAl oo

Al a gaialY) (e & gisaa dlld AR/R daail) La
g At gY1 alay)

15

An aluminum wire (32 m) length and its
resistance is 3 €, if the specific resistance
of aluminum is 2.82 X 10~202.m

What is the radius of the wire?

CuilS 13) 30 Aaglia g (32m) Al sh a s gall il
2.82 X 10780, m a5 5aB Lo 5l) da glial)
Sl o Cinal La

aSiled plua ¢ U goai ¥
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The resistivity of a conductor is p =1.00
x10~° © 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 2?

#5130 = 1.00-105 © m L Jua3a A3 glia {1
daloia Cuils g (Juagal) 138 (o (Al gl dlu aia
1.00-10°5 m? (a2l dakia

S0 10.0 L 38 daglia (38 o) ALl Joh Lad

17

Two cylindrical wires of identical length
are made of copper and aluminum. If
they carry the same current and have

OAOLDMJMJ\?H‘MO\#[’;M‘Q&M
MJ\:\SJ\LA@.)GQAE 1) ,e\g;\.'\.a\g.w\\gwl;m
s L cLagul e e Aaakd 3¢l 58 padia

the same potential difference across Tlagukd dual
their length, what is the ratio of their
radii?

aSile s mlla (e Uigeai Y p il 38 glad 3LI8
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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?

b G2 200V/m 2 )28a (Al S Jae (Gakai
M A sas 0.3cm okl Ciual ) gl Jua ga
S gall e gil) da glial) caa) 3.0A s

19

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

e gan JSAIL i ga sh LS Ai) glacd Dl B0
24d) b (udls Ll g8 5 ¢l (a
s LYY

aglia o

L kel ALt Ll e

aliled mlua (pa Uiguadi ¥
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5.3Resistivity and Resistance

da glial) g dss gil) dagliall 5.3

1
Which of the following is equivalent to 1S Jiased) bas g (A M G s
siemens?
1A% 1v? 14 _ 1V
15:T 15=T IS—V 1S_A
-\
G=--". 0= 10 —ANNT - AC[V:s
AN \ =\C.N"-S
2

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

Balal) (e e giuaad 91 <Ol shaud (lSla
L) Jgha S 1), g da glial) Lagd g cLguundti
1 Slud) Jgh canua)

A1 Lagra O ) el Aalina Ao Lk

areas, A; and A4,? ‘A,
A/, =4 | Ai/A; =0.25 A4 =2| AJA,=05
?*G“-"-’“ .9(»4:.3" (—-—;J’\L\ G
L?_.:S?.Ll( Lo=2al L!"—\LD %:T
R\ - R’L \
0 0 - Ll - — = O- (S
Fhe . Il TA == .~ T2
A ) A W * -~ AN , 1D
3 R = = AV=1K
Ohm’s Law states that the potential L g s 3l @8 Ol e agl 08 Gals
difference across a device is equal to § Shet

i) &aglia (B g i Slgad) e (ghaiall il
the current flowing through the device times the resistance of the device.

Sl daglia Ao Lagudia gl e sdaiall L)
the current flowing through the device divided by the resistance of the device.

Sl e bl Jall o daguda gl da glia
the resistance of the device divided by the current flowing through the device

el gl il aleaa 8 g puaa Sl e (S ST
the current flowing through the device times the cross-sectional area of the device.

T dsk A g paa Sl e (shall Ll

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

PSJLGJch.aQ.aUMY i @lﬂxﬂ;ﬂ}hﬁib’é




4

A conductor wire of length L and resistance

R, if the wire is stretched so that its length

Adi 23 13) | R 4%a gl Ja ga
L daaa i O G 9a @ gl cis Lt Fuay Sllud)

is doubled without changing its volume - Py FPgH
His resistance is...
0.5R | 4R 2R | 3R

T o A

g S (WA

-

If the radius of a conductor wire is

W gh @i ga cinall Jua ga kb Chual cie L 1)

doubled with its length constant, thenits|  .ocereneee. e glia i
resistance is............
g A i halli Jid
wilaa) dag ) 304 3 winall 3)a 5
_\_\L Pes LL
4 S =

TYyr*1*

6

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

Calculate its resistance
(The resistivity of copper1.72 x 10~2Q.m)

dakia dalua g (100m) Agh uilas Al
diaglia ). (3.31mm?)
(1.72 X 10780 m oulaill e o) da gliall)

0.75 9 | 1.25Q 0.52 0 | 0.25Q
L<loom 6 . R _ L
A=3.31xlo M ] A :
R0 g R4 (Fexlo s XYoo 4 5z
S=1Fexle S } 2-2\¥\o”

aSile 3 gllua (ha U guali ¥ 2 Ay 5 i ghad 33




A cylindrical aluminium wire is (32m)
long and has a resistance of (0.20Q).If
the resistivity of aluminium is
(2.82 x10~%Q.m).

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

diagliag (32m) Ash ) ghul a gaiall
.(0.2090)
(2.82 x10780. m) 4 i) Al glia cuils 1)
Slled) Jhad Ciial La

(A=mr? s’ il dalua 1paali)

0.198m 1.2x103m
0.436m 5.12 X 1073m
| -2 o R. JLb
2=-0.20.0 LRI R <
J K163 -y 0-20 = GED S
:2’32 “ (7,
=7

-8 LkK[o™® w32

-3
= \-Lxlo

=

A xo-26

8

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.

dakaia dalia g (1m) b g8l Ga dllu
3> G@ok Jagi Laie | (1 X 107°m?)
Gl ¢ (44) Fhss M4 s (2V)
a3 Sl A gll) da glial)

3.0x10°7Q.m

1.0x1077Q.m

8.0x1077Q.m

5.0x1077Q.m

[= 4k
J=it

L=|m R: A\]
A:‘X|56m2 L
NV =2V _

asile s th.ao.aUMY

Ay 3 gl L6



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) o)d8a Jua g 53 Jua ga b
i (34 AT e (G) sl e
Tl Chuai (S () ghal) (gl Al g 53kl

UV Al adaia el Chal JUiaf 3 dakaia

L, 9.5 ol Gids

QoM Gies
2.75 1 8.15 | 0.15 | /&35
-G - i=\ = ,8.1_'_..- G:
G]’Oqs ‘;3.,:?:\/ R A’ “?L
2:?‘ 1T e
G, ___‘(_l__ -2 :""\_'i."'
G'-y i r’:b G"' <
G‘L: %\g
10 0’

Which of the following statements
applies to conductivity?

il gall o gaaii AU < jlad)

da glial) o glla (g gl

Q71 Ll Baa g

X
X

Q.m™ 1 el daa g

(Q. m)_l Lguilid Baa

11

What is the resistance of a copper wire
diameter d = of length /=10.9 m and
1.30 mm? The resistivity of copper is
1.72X10° Q m

== 91.30 mm
1.72 X10® © m p«laill e gil) da glial) AL

0]}
R:?. R: 5 L :’J_Tj_r—r;,
L:IO-QM L y A =
.d,_l_‘é‘i.xw:é";ﬂo m \Fexlo x 103
= "o = 2 Q/_:

y: j'?zx'a.o‘jl'm

aliled mlla (o U g ¥
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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

E '}.IJLu;IAJLG.u:a.; salall (3 Ole sheaa (Plua ga
8 k8 L gaa il (8 B A Juagall. L J skl
¢3.00 mm (e k842 00 mm A1)
La.Rp ok Lial cuanas dlu (2 3 LB Juasall
4 glial) agd (o83 (plia gall Ly Al #URs dasd
Tlagatb (o Al el

et ] Gy —— 25k (ples

between their ends? 9 jé}\ <73
Ky Gl Gl
l..,.;n.g u:ml....,. RA = R%
| A J-i-.1| E f j-)L B 5 L
ih:! , Ap. A
A’ﬁ/ L: AB 2
2 _
i -0 ) <=F %
z g - 1 1,:__ A2
(64507~ % TB=\5 (6™ ibe |12y
13

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

Lgha skia ¢ All) ¢y gSalanad) (oo Aliaiana 480
$2.00 cm Wil g p =2300 Q m 4 il
.0.0100 cm$3.00 cm

@) O Addatinal) 4318 1) 23¢1 da glia 8] 3 )

AR

of this rectangular wafer between any UM
two faces i N1 L=3W. i,
e = Q Xo-olXloy

j - 9300 Stm TR - ..‘.j./-—@ A

12300 % 2X\0°

2-jc ale’ S

R -

2 xo -0\

¥,y

-

aliled mlua (o Uguudi ¥

Ay 3 i gl 5L
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A copper wire that is 1.00 m long and
has a radius of 0.500 mm is stretched to
a length of 2.00 m. What is the fractional
change in resistance, AR/R, as the wire is
stretched?

What is AR/R for a wire of the same
initial dimensions made of aluminum?

0.500 k8 Ciais].00 m Ash sl dlu
243 L 2.00 m A gh ruad s03al S mm
ZUN AR/R S 5 ) g (B da glial) 8 Cialal)
Telld) waad oo

$sial¥) Ja £ sisaa dllad AR/R dseall) La
&M (RS Slgeuadi A g Sa )

Ll':l-OO\M' L1z 2-0om

=0 -Goomy™ RL:\R

(d‘mrg%)eigfuf,ﬁ
Ql: L}RLI.T RQ{ L ,r

A?\ 5 R_'L—R"‘ - L\'R-_‘R = 5
Sl ; W
15

An aluminum wire (32 m) length and its
resistance is 3 €2, if the specific resistance
of aluminum is 2.82 X 10°2Q2.m

What is the radius of the wire?

CailS 13) (3O 4la glia g (32m) A sh p i gall L
2.82 X 107802.m a5 s dc g} da glial)
Slud) ad Cinal La

L —22m 0. 2

Rezno = ...

8 x32

J-2.82x153a m P

= = ,_W (_L

=1 =
= Y= 24 xlo” T

asile s gl e L guali ¥ 6 Ay 5 i ghab 318
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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

#5130 = 1.00-10-5(Q m)w Jua ga L glia {Lss
Al CilS 5 (Jua sall TR (a () glandd Al piaa
1.00:10° m? (a2l Aakaia

£ 10.0 W a8 daglia giay M) dld) Jgha Lab

its resistance to be 10.0 QQ?
-5
F=\xlo " m %

> />

-

A < 1x19°80%% Aleo = g
L =92 jo = &
Q_joa \Xlo™
" L=\ w
17

Two cylindrical wires of identical length
are made of copper and aluminum. If
they carry the same current and have

mgm,sm,md;mmyggpmiom
Al L) Laga (385 13) 2 gaia 1Y) g (uladl)
Ao Lad lagalgh e Al agall (32 aadlinl g

the same potential difference across Q Gudd AV QD) Tlagu ki il
their length, what is the ratio of their L MJ )
radii? L (e
3 1 B Ss 28211582
r(&ut w1 !&l; =
AL Veu
R Cw= Q A',(. (=
Y,C,u SC\A
Jou! I o
G e ) . C.?A'l
-+~ % T v = —
The AT ¢, [TXFENGE %
- N 2-82%\678
ey
pliles s (o Liguati ¥ AL \rz-z;vx 1075 128 uilizd g 513
\texls

rCu
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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?

Aok G2 200V/m 2 )a8a (Al S Jae (Gakai
JE A sas 0.3¢cm okl Ciual ) gl Jua ga
Sdha gall due gil) da gliall amia) 3.0A Al gs

E:QOO\I/M E = N\ = _l“_,

_1 j= I i A
Y=0-2%X0 v J
=320k D209 L 1-8Rxi6
L= 3

W (o-211a%) "~

19

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

e gian JSAIL i ga g LaS A) gl Dl EDE
24d) b (el Ll g8 5 ¢l (a
s LY Gy

aglia o

L Jlall Alugsh Ll o

® (8) (c) j L

R -'@5\" Rb; \S) |-5 L - \-6 JL Rc: - 2
A A SR L
T :® il:/ RC,:'—'% ,?L
A L A

L

R\o >R0.: RC— ’ Ke U XA

Ly < Lo =lc 2 AN riad

plilea mlla (ha Uiguaii ¥ 8 T




