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Grade 12 Advance term 2 Unit 5: Current and Resistance
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Grade 12 Advance term 2 Unit 5: Current and Resistance
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5.4 Electromotive Force and Ohm’s Law

29l GsiB s Al ¢Sl dadla) 5 68 5.4

For the electric circuit shown in

V.. Al gl 300l e Jalaie

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

i B gl S 13} 3 JSaY) B Adyaal)
((V12) & Maald 450 gt dadlal)
(R=2.4Q)) 4 gliall g

what is the electric current
flowing through the circuit?

Il B jlall Ll Badi La

5.0 4 | 28.8 4

0.2 4 | 2.0 A

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
3.20x107° A

a) What is the resistance of the wire?

b) What type of wire is this?

dadaia dablwe i 112,00 V 34 (38 aladin o
il s 1000 km A sk 94.50 mm? < ad)
3.20x103 Adlll ye zhaial)

IV ;\.AJG.A La(a

el 138 g 5 La(b
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A copper wire has radius r = 0.0250 cm,
is 3.00 m long, has resistivity p =
1.72x10-8 © 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?

4 shgr = 0.0250 cm o k8 Chual pulad dllu
p=1.72x10-8 Q m 4 sill Aiaglias3.00 m
0.400A 453 )L Janyg

SlLlIRAL glial) La (2

fellad) e AVl gsl) 42 38 L (b

fellud) JANE b4 Jaall 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?

ae Al 314,50 V o8 3 (58 Lt 4
agkha (gl Ladie iy g 5 il Lgluaar 55
3l (Gh b cdg ) B 4k 17,91 Q 4ldeglia
04 sl 4daal) da glial) dad La L1268 V!
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When a battery is connected to a 100. Q 100 © 4iaglia pgliag 4y s Jua 6 o Ladic
resistor, the current is 4.00 A. When the 4 el Jua gl Al Ladic 4,00 A L B0 ¢ o<
same battery is connected to a 400. Q Ll B0 ()9S5 400 Q¢ Ada glia o gliay Lgud
resistor, the current is 1.01 A. Find the 1.01 A
emf supplied by the battery and the A ) gt A g (Al Aty jgSl) Andlal) 3 g8l an of
internal resistance of the battery. 4 ! 41011 da glial g
6
Which of the following wires has the ¢ uSh i o e (3B AUl LYY )

largest current flowing through it?

10 V 4 s Juaia] mm o kb 91 m A sh pulas dliu
a 1 m long copper wire of diameter 1 mm connected to a 10-V battery

5V & tay Juaia).5 mm o_kd50.5 m gk ulas dlu
a 0.5-m long copper wire of diameter 0.5 mm connected to a 5-V battery

20 V 43 My Juale2 mm ok 52 m 4 sh oulad i
a 2-m long copper wire of diameter 2 mm connected to a 20-V battery

5V 4 ey Jaia).5 mm okd g1 m Agh oulad dllu
a 1 m long copper wire of diameter 0.5 mm connected to a 5-V battery

DY) JS e Al L) g8
All the wires have the same current flowing through them

alile s plla (pa U sl ¥ 3 Al 38 i ghat 518
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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 e x e ganall cilian 48 jha cp gl (38 aglia A jlall Ll Bad (A8l plualin dic
() S8l e y A ganal ciliaa Laiy ()

Complete the following table: 1N Jgaad) Jasi -1
yac r_x_._ el ) JSi) X A )‘_-;‘_ :__. ( 1) JLEN

8.0 8.0
6.0 6.0
2 & s
' 20 20

00 + - - 00 + .2 T T T T

0.0 10 20 3.0 4.0 5.0 0.0 10 20 3.0 4.0 5.0

AV(V) AV(V)

GroupY| GroupX

(9 5 — agl) poliall £ o8
Resistor type (ohmic - non-ohmic)
KYEN|] d)é 8al ;\.AJM\ Jlada
The resistance with increasing potential difference
€2V gl @8 5% Ladie aglia (S daglia jlaia L -2
What is the resistance of each resistor when the voltage difference is 2V?
Group Y y 4= gaaal) Group X x 4 gaxal)

8
s gall Las @uﬂ\ il g il g agad) d)é O A8l Kub.\,‘ daal e@
Ahmed studied the relationship between voltage and current and the results
were as shown in the table:

AV(V) | I(mA) i) 0 Seeasl o ol (ol psliall o
3 1 Is the resistor ohmic or non-ohmic?
6 3 Justify your answer
9 5
12 7

alile s plla (pa U sl ¥ 4 Al 38 i ghat 518
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A Jgaad) 8 A gall il o Juan g Ll g agad) (38 C ABad) Aud jay 2aaf o8
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
Sy A gaal) o agad) (38 (168 g Ll g gl (38 G ABMad) Axild) AN o e iYL
c el gl o

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

C5V gl b (158 Ladic aglial) daglia jlala La 1 (Abnl) aca sl Liatiesa 1L
Using the graph: What is the resistance of the resistor when the voltage difference is SV?

Balal) (i (pa AT el ellaad) Jaina) 13) g agad) (8 o AN a1 sl Al o o <0
Johll Cind (Sl g cadalall dabica udi 4
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.

alile s plla (pa U sl ¥ 5 Al 38 i ghat 518




5.4 Electromotive Force and Ohm’s Law

29l GsiB s Al ¢Sl dadla) 5 68 5.4

For the electric circuit shown in

Al et B lal) e Jalaic)

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

598 cilS 13) Sl b Adpall
((V12) & Maald 450 gt dadlal)
(R=2.4Q) 4 gl g
Il B jlall Ll Badi La

what is the electric current
flowing through the circuit?

5.0 4 | 28.8 4 0.2 4 | 2.0 A
70
Vo <12V o A 2 _goh
R-2-4n R 2
t<v?

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
3.20x107° A

a) What is the resistance of the wire?

b) What type of wire is this?

dadaia dablwe i 112,00 V 34 (38 aladin o
il s 1000 km A sk 94.50 mm? < ad)
3.20x103 Adlll ye zhaial)
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A copper wire has radius r = 0.0250 cm,
is 3.00 m long, has resistivity p =
1.72x10-8 ©Q 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?

4 gh g = 0.0250 cm ok huad ulad dllu
p=1.72x10-8 Q m 4= sili 4lagliag 3,00 m
0.400A 458 1S Jaagg

?MR:LAJ&AH L (a

Sl e AV Al S 3l 38 L (b

cld) di'l.JEg.ﬂ:UsS.U Jlaall La (¢

¢) What is the electric field, E, in the >, Aw > J L
wire? -~ K
\ =0-02500Um @ R = _SL = i
E A B

L- 2.00m -0 e DR .4
F=\F- x\gg_n_w ® T(\lo—c'z,go x\s )t
(= 0. 400 A R~ = B=GR
© E-= AV AV =0 400 vo-26 <0leSV
- E- &‘305_:0.035 \J/m
4

A battery 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.

pie A (214,50 V 038 g (38 Ll 4y
pskia Jaua gl Latic iy 54 5 il Lgbua 58
sl 2 b A ) (A )y 17,91 QO 4da glia
0d ol 08001 da gliall daf La 12,68 VI

What is the internal resistance of the ~ A\/=12-68 \/ V4. SoN
battery? PE3qV ¥ 2
R=1F4l | AN =263V Ao b8
o | 41— v us  =pe
| Vo sl TR AN o AN
i= £ Ri=1 | dasgl |
— L
L= - = W50 12-63 o7}t
R 3R A Ri=2si%
R{ - 2 ’5 "" L !
aSile s ullua (ha U guuls ¥ 2 A3 3 Ca kb 3LB

92 M‘
(R-\-R\

When a battery is connected to a 100. Q

Nord. = L(R+RY)

\IQNWQ-:Qt *Lg:‘t
5

| 100 Q 4tagtie agliay iy ey Jua i AL Ladic



o Nend S N (i Vewd, = LR 1R
o R+Ri WL‘ - ) Vord <Nt « LR

5
When a battery is connected to a 100. Q 100 © 4ha glia o gliay & lay Juua 63 oy Lasic
resistor, the current is 4.00 A. When the 4 ) Sua g oy Ladie 4,00 A il 30k ¢y 6<s
same battery is connected to a 400. Q Ll Badi (5585 400 Q¢ 43aglia o glhay Lguadi
resistor, the current is 1.01 A. Find the 1.01 A
emf supplied by the battery and the A Ut LB g (A Al gl Anblall 5 6B aa ol
internal resistance of the battery. A a4 05 0a) Aa gliall g

R=loo L ,:F 4 A SIML \oqﬁﬂ —> SR \I'e,’MJF
R.= Lgo - ls= ol A | \\) some R
- \IWVP‘ = 4 (R -\-RD

vl
VW:LE(IOOH'SZD \pr = & (Voo & RY= \'Ol(‘fOO*RD
-l.01(%oot) 3D} oo + YR _ Uoll +1-0\ RS

4R: — 1.o\Ri = lob - Loo
\/%P: 405\/' . __bol—Yoo _ o
%= -\-34
L _\.ol
6
Which of the following wires has the ¢ 581 i o e (B A0l LU 6

largest current flowing through it?
10 V & lay Juaia] mm ok g1 m 4Adsh s dlle
2 1 m long copper wire of diameter 1 mm connected to a 10-V battery
5V 4ty Juaia).5 mm oskdg).5 m gk ulas dlu
a 0.5-m long copper wire of diameter 0.5 mm connected to a 5-V battery
20 V 4 b Juaia2 mim k852 m 4l sh st dlla
a 2-m long copper wire of diameter 2 mm connected to a 20-V battery
5V 4ty Jaia).5 mm dskd sl m Algh ulas dl
a 1 m long copper wire of diameter (0.5 mm connected to a 5-V battery
) IS e Al L) (305
All the wires have the same current flowing through them
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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"u-b x&&wﬂ&lﬁ;@ﬁ%d@ldﬁjejﬁagﬁJwﬁJwi Bad (yn ABMal) elialiu die
() J3dll e y Ao parall il Ll (1)

Comple\t‘{e the following table: v A Jgaadl Jasi -1
Vs —-.._m_.: S () JEE) Y AC )AM. :__ - J Jezh
6.0 4 6.0 . E \
Z a0 - < a0 / L 80?&\’
0.0 = ks ; v 0.0 + r - - v -
0.0 1.0 :{Pt'\j 30 4.0 5.0 0.0 1.0 ‘:\.-l:‘) 3.0 4.0 5.0 2\‘: S\O'?
GroupY| GroupX R
. . = 3';) aslial) £ o
hZwme —ehmic L oo
C e Resistor type (ochmic - non-ohmic)
: agadl (g Bl 3 Aagliall jlaka
NCreasl
g +M s - { The resistance with increasing potential difference
R- g‘g\q T2V gl 38 (S Ladle aglia JS daglia jlaia L -2
What is the resistance of each resistor when the voltage difference is 2V?
Group Y y 45 gaaall Group X x 4s saaall =
bo-o _ 2 slope = =% ="}
gope = “To=% e
p_ - - o.sa R- - \&
T sEYt 8 S v

s gaadls Lag C..':lﬁﬁ'p GuilS g il g agali (jJé Ot ABMat) Al Ay daa ﬁ’&
Ahmed studied the relationship between voltage and current and the results
were as shown in the table:

x]o"'3>
AV @A) | R- AL ) ila) 5 Sl i ol sl p el O
3 1 000 @ Is the resistor ohmic or non-ohmic?
6 3 D000

Justify your answer

9 [Qoo SL

5
12 7 1714

Non o(\'\ml\ c

3 7K

194

L omd AV OWe el a\j(edg\a ?@Qoﬁ'wwt]
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s Al Jgaadl A Ao gal) iliil) Jo Juaa g Ll g agad) 68 Cn Al A oy daal A8
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 s 30
il g AR ) gaalt o agadl 58 G g LN g agad) (3 Cu A8Vl Al ASpld) e (e 1Y
i qu'l‘)-“ 25l 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

ymA

20
25
20 '.

0]

(5 ;
Jo
&

| YN
S 2 4 6 8 o \2 - (

T5V 3l @8 S Lesic p gliall Aaglia ke ba ; Al ae ll Liatian ;L8

Using the graph: What is_the resistance of the resistor when the voltage difference is 5vV?

.................. E'{‘OPG‘.: Q ?}—_DO)X “’_3;2~&5|0._3.R__k.?4@.@ﬂ_

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Balal) (pudi a A by tboal) Jasiand 13) Ll g sgadt (38 Cm A8 anasf AL AN Gl o oG
Johall cinia (Sl g s adaiall Aalose (udi 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 samsé% rial that
has the same cross-sectional area but twice the length.
o, To N 1, 0 ..
I _\J_A_:l s 8\0?&5,_1{
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