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5.4 Electromotive Force and Ohm’s Law

o) G oith g dxily <ty dablal) 5 4il) 5.4

For the electric circuit shown in

Vo Al gl 300N e talate

the figure: if the battery's
electromotive force is (12V), the
resistance is (R=2.4Q),

| B Rl il 1) ;S L& Adual)
((V12) 4ol 43l 4l dndll
(R=2.4Q) Lo gliall g

what is the electric current
flowing through the circuit?

A 050l b adl Ll 5 La
v :

5.0A | 28.8 4

0.24 | 2.04

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 daluie dlu A2 12,0 V 3 (38 aladia o
O s 1000 km 45k 54.50 mm? & )
3.20x1073 Adlud) ye ghuial

fellodl) da glia La(a

L) 138 £ i La(b

?SJLQA@MQAUMY

1 Ay b ghab 5L
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A copper wire has radius » = 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?

gk gr = 0.0250 cm ok Chiai ailad dll
p=1.72x10-8 Q m 4 sill 4%a5liay3.00 m
0.400A 43 1,45 Jangg

SlluliRAa gliall La (a

lud) e AV A Sl 3l (38 L (b

tellual) JANE Al <l Jlaal) L (c

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?

pe Al 31450 V o8 32 (35 Ll 4 Uy
pskia Jaua 5 a3 Ladic iy 14 851 Lgloaar 55
3l (@8l g Ul 8 4ky 17,91 Q 4daglia
04y Ul 40801 da glial) dad La .12.68 VN

aliled mlla (pa Ui gl ¥

il 38 gl 5L
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When a battery is connected to a 100. Q 100 © 4daglia o gliay 4 ey Juua 6 oy Lasic
resistor, the current is 4.00 A. When the | 4l Jua i aly Lasic 4,00 A LN 304 ¢y o<
same battery is connected to a 400. Q ) 30 (985 400 Q¢ A glia o gliay Lgd
resistor, the current is 1.01 A. Find the 1.01 A
emf supplied by the battery and the A ) g8 g (A1) Ay gt dadlal) 3 g1 2o of
internal resistance of the battery. Al A3 al) da gliall g
6
Which of the following wires has the ¢ u8) 0 e (38 Al DY) (g

largest current flowing through it?

10 V 4 tas Juaial mm o_ké o] m 4 sh el dla
a 1 m long copper wire of diameter 1 mm connected to a 10-V battery

5V 4y lan Jaial).5 mm k8 90,5 m A sh ailad dlla
a 0.5-m long copper wire of diameter 0.5 mm connected to a 5-V battery

20 V 4 ban a2 mm ok8 52 m Al gh oulad dllu
a 2-m long copper wire of diameter 2 mm connected to a 20-V battery

5V 4 thy Jaia(),5 mm o ki gl m A sh oulad dlu
a 1 m long copper wire of diameter (0.5 mm connected to a 5-V battery

M) JS pue duadd HLl) gdaty
All the wires have the same current flowing through them

aSile plla (pa U guali ¥ 3 il 5 i ghad 58
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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):
M‘uicXk}a@d\%@ﬁ@ﬁd@éﬁ\éﬁjej&gé)w\j,\m By ABMal) glialini Mis
(<) S8l e y A sanall s Ly (1)

Complete the following table: 1Al Jgaad) Jasi -1
yie yanall gl - () J8A X Ao yanall S - (1) S8

8.0 8.0
6.0 6.0
;: 4.0 :: 40
! 2.0 20

0.0 - - 0.0 + T T T T +

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

AV(V) AV(Y)

GroupY| GroupX

(3} o — a9)) psllall g o5
Resistor type (ohmic - non-ohmic)
KYEN|] ‘j)é 8al K.AJM‘ Jlaia
The resistance with increasing potential difference
¢ 2V agall 38 s Ladic ej&dSLjGAJ\ﬁALA -2
What is the resistance of each resistor when the voltage difference is 2V?
Group Y y 4 saxal) Group X x 4s sanall

8

:JJA.MLJLAS@UJS\ Gils g il g W‘éﬁgﬁﬁw!hbg daa) ‘a@
Ahmed studied the relationship between voltage and current and the results
were as shown in the table:

AV(V) | I(mA) i)y Seragl 2 al (gl agtiall Ja
3 1 Is the resistor ohmic or non-ohmic?
6 3 Justify your answer
9 5
12 7

aSile plla (pa U guali ¥ 4 il 5 i ghad 58
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oA Joaadl A Ao gall iliil) o Juan g il g agadl (38 (o ABNad) Al N Al
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 g A jgaall o agall (508 (158 Guay Ll g agall (508 G ABNal) ALl ASpdd) o Jha 1Y
c ol ) gl 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

$5V 3¢l 38 (5% Latie p glhall daglia glaa La s (bl ae dly Liatiena 1Ll
Using the graph: What is the resistance of the resistor when the voltage difference is 5V?

Balall udi (ya A elbesy elbead) Jaieal 13) Sl g agad) (33 Co ABMal) e ) 1Al AN (il o (TG
Johll cinda (< g cadalial) Aaluca (i A1
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 lla (pa U guali ¥ 5 4l 5 i ghad 58




5.4 Electromotive Force and Ohm’s Law

o) G oith g dxily <ty dablal) 5 4il) 5.4

For the electric circuit shown in

Ay sl B e talatie)

the figure: if the battery's
electromotive force is (12V), the
resistance is (R=2.4Q),

2 & 598 cls 13) p S A Al
((V12) 4ol 43l 4l dndll
(R=2.4Q) Lo gliall g

what is the electric current
flowing through the circuit?

A %5 il B el Ll Badi L

5.0A | 28.8 4

0.24 | 2.04

\emp 212V
R=2.4

l::? .: ﬁ_ﬂ: ‘
' b= 577 5 ° K
2

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

dakaia daluie dlu A2 12,0 V 3 (38 aladia o
O s 1000 km 45k 54.50 mm? & )
3.20%107 Adld) ye ghaial)

fellodl) da glia La(a

3.20><10'3.A . . 2. AL bl 13a £ 5 La(b
a) What is the resistance of the wire? S —_— = T
b) What type of wire is this? L
120
AN=l2-0V @R R 2= 350]
A = 4— 50 mm D Lg\,_
b - 3-
[,: }OOO KW\ R P\ 2 L’c ’6
) -2 » Ale X &-5oXlo
L‘T’~3'2°X‘° /4- g: __.R = %—-}S 2 -
- - \Ooo x|o
,Q:u, | 9= 1. Fx158
=B — 5 oW ¢y, ) |
- (R
aSile plla (pa U guali ¥ 1 il 38 i ghat 518




A copper wire has radius » = 0.0250 c¢m,
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

3

sk g = 0.0250 cm o _kd chal sl Al
p=1.72x10-8  m % 5il) 433845 3.00 m
0.400A 4525 L5 Jasy

Sl RAa sliall La (a

fllod) e AV Al sl sgadl (2 L (b

Selluadl JRNIE b 3¢S Jlaall La (¢

difference, AV, across the wire? R a\\} a 5)1,
¢) What is the electric field, £, in the - L - A
wire? - D1
L ks
= 0-0950Cm - jJ -
L ©R=- 5 = 5
=2.00 =
° RS R- \-12 116 % x3-00 = 0 -6k
\P: ' '7‘27(‘0 i T(c— 0250 }k\o“l_):'-
/= 400A (o R-= é} M= LR
E:%\_/. AN ='o-400x 0.26 = @-\ogV
g — Mt lnd (OFEL SVA leado5 | o 3Ry /m
Ji—- ¥ E=J0Til” 4 E 3-o0 :

A ba‘f’tcry has a potential difference of
14.50 V when it is not connected in a
circuit. When a 17.91 € resistor is
connected across the battery, the potential
difference of the battery drops to 12.68 V.

pre Alla (514,50 V 0,8 g (58 g1 4, Uy
poia Jua g ol Ladie Al 4 50y Wela s
gl b b Ay el Aok 17.91 © 4laglia
945 ol 43080000 Aa gliall Aad La 12,68 V!

Yemt N

L= .
R+R1
5

What is‘ the internal resistance 02{]1_5 1268\ r_—:ﬂ_‘/sij__&
battery? ?\_ 1—_;!__(}'! a R \_-'i- %1 - R ?
B = T =t
\IB""P =14.50V ANz 12-638Y AV{ =\k-50 1268
R= 1391 AV _ 12.6% =~ 1-g2Y
+ AV = 12-6%V N - -Ti—, ) \ 741 .:e——--A\l': = 1—2‘1
Ri=1 R L= o FoTA R
: ' =2.5[In
o Vad AT e g Rieeat
aSile s pellia (e U gaai ¥ 2 Al 58 i ghad 5L

LR+ ?\L)

When a battery is connected to a 100. Q \

100 © 4la slia o glia; 4y Uy Jua g ol Lasic



- \%{% Vel = (R0

5
When a battery is connected to a 100. 100 £ 4aslha agliag 43 Uy Jias 55 2T Latic
resistor, the current is 4.00 A. When the A sl Jra 55 ol Lasic 4,00 A LN 325 ¢y 683
same battery is connected to a 400. Q LN Bad 0655 400 ¢ Ala glia p gl Lgaud
resistor, the current is 1.01 A. Find the 1.01 A
emf supplied by the battery and the Attt g5 8 g (A A4l g Aadial) 5 681 2
internal resistance of the battery. \ %w-? o Re B 4 Ul 403000 da glial g

R-toosL  L=H4ook R@Jf"iw\é“b
Roz oo bz ol G ) T(R4R))
'\/FA"P:‘! VW"E?- 4-00(100 +‘R,’Q :\-01@05*9\'9

2 |
\!E,iﬂlﬁ(looﬂ-%] boo + 4RI = Aok + Lol R

; . O
=lol(@osH-24) 4R —\-o\Ri :f{"f‘ -kos
\].gw.F—: 405\/ Q,l = Lﬂ__'_o..-- = \%4‘Q’
6 ‘bf —-\ .o\
Which of the following wires has the ﬁ'%’a RS 3R AN gi
largest current flowing through it?

10 V 4ty Jduala] mm o kg1 m Agh ulad il
a 1 m long copper wire of diameter 1 mm connected to a 10-V battery

5V gty Juaial),5 mm o_kd 50,5 m 4 sh eulad dla
a 0.5-m long copper wire of diameter 0.5 mm connected to a 5-V battery

Zﬂv%Jmﬁ@mebﬁJZmﬁjhwhjdh /
a 2-m long copper wire of diameter 2 mm connected to a 20-V battery

5V 4y oy Jusia(),5 mm kb g1 m 4 sh mlad die
a 1 m long copper wire of diameter 0.5 mm connected to a 5-V battery

i JS e Andd Ll glagy
All the wires have the same current flowing through them

L_ﬁ"—“k 1 PNewd 1r v >

pSile s pllia Ga Ligaads ¥ 3 Al 3 i phab 5L
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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):

JLEN o x Ae ganall cilian 4gd jha cs 2gad) (389 aslhe B lall Ll Badi Cy ABMal) sluaiind dis

Complete the following table:
Tu A=

() JSAl ey de ganal) cilian Lady ()

oy 1 AUl Jgaadt Jasi -1
Sup =

8.0

6.0

I(A)

4.0

]

) =

8.0

6.0

\
G- R= 15,

gt

et o
ozl :__ -
e _ 3.0

2.0 L ﬁ\] e 2N
G 50 - a0 50 R'Y\. 7R\b
Yo —/
Group Y AETKY o
> . | e — (pasl) gl £ 5
o %gajj}c- (9! 2 — ) psliadl £ 50
” g Resistor type (ohmic - non-ohmic)
| )\{} agalt (58 3Ly s A glial) ik
) The resistance with increasing potential difference

¢

Q_:Qae-.ﬂ! AR 58 e o glia JS Laglia jldia La -2

What is the resistance of eachresistor when the voltage difference is 2V?

Group Y y 45 saaal) Group X x 4 sanall <—
- -0 - -1

8\0?"— = -ﬂg—_z =T Q}:L\: 4 =\

Q“‘:— ] ¥ . _ll.-—'- = O-SQ Q —_— 2—0 \\ "Jﬁ‘_-
B 5 slepe

:JJJQJQLQSE.?UJJ'I g g Ll g agadi dﬁaﬁwlhbg N ?@
Ahmed studied the relationship between voltage and current and the results

were as shown in the table;

X ||‘:a_'3
AV [ I(mA) | R-A7]
3 1 000 S
6 3 DoooSL
9 i |R00 L
12 7 [\ HEA

NUZS R R, (Gl

Sla) s Sl b ol agl agliall (o
Is the resistor ohmic or non-ohmic?
Justify your answer
2 F \OY sl ps

Aol 5 i ghab 5L
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oA Joaadl A Ao gall iliil) o Juan g il g agadl (38 (o ABNad) Al N Al
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 g A jgaall o agall (508 (168 Guay Ll g agall (508 G ABNal) Al ASpd) o Jha 1Y
—_— c ol ) gl 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

L(mR)T

Z6
25

90 ) 2|

IS
|Q
5

| , = (V)
6 T 4 6 % lown > I
TS5V gl 3 (S Ladie o glial) Aaglia faba La s Sld) el Unstis 1100
Using the graph: What is the resistance of the resistor when the voltage difference is 5V?

=3 \ \
....................... ‘O covse °)Xl....... ...Q'-Jz_, X.tﬁ......u.....u. fersnoce comscoeese ..ﬁ..gt.c.o
......... A A BB R e
Balall (il (pa A) llowy el Jagiaad 13) Ll g agad) 58 G A anyf Al AL (udd o (B

Johall cinda (S g cadalial) Aalica (i A1
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. \

JL R =

|\ ——T I d:_g\ll\/L

aSile s lla (pa U guali ¥ 5 4l 5 i ghad 58



