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Chapter (1)

Electrostatic

Introduction
This chapter talks about electrostatic, where it can be observed, how we obtain it,
how to detect it, what force exists between it and some other details.
doddoll
Caas)l s dgade Juams caS dgitasde (Ses ol (Sl 4L, e Srusey Juadl! 1da
(3 Juoladl ansg auass 0931 (Y dgin 055 (@)1 893l (plo lgie

Common Observations
v The paper attracted towards a plastic material such as a comb when the comb
Is rubbed by hair

il aSUs s Jadeed! Jio ASiodl Bale JI 8 piuall (3) o)l iliolad wilds!
v' the water drops are attracted towards the comb after rubbing it with hair
ML: asdo e Lindl owb ¢l u‘.&:u\
v The balloon sticks to the wall after rubbing the balloon with a piece of wool
Cg0 dabaty 09II &l g szl 09I Bliasl
v’ Hair is attracted to a balloon after rubbing the balloon with a piece of wool
Sgsall oo dalady 09Il s day O] Haidl Olizsl

NOTE:
All these observations occur because the rubbed object will be getting electrostatic
charges.

+» Feeling a slight electric shock when touching a metal object after walking on
carpets

NOTE:
This observation occurs due to the discharge of electrostatic which generated by
walking on carpets

Sl e ! Ul L8>V doe s 8 gl ! LSl 450,gSI1 liowad! 30385 Couw 0950 142
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The atom has three types of charges:
1- Electrons (e): negative charged (e-)
2- Protons (p): positively charged (p+)
3- Neutrons (n): which are free of charge (neutral)

tolioedd] o $lg3T M 8yl ellias

doeid) Al 1lig ASIY
il duzgo 1 Ugig !
Proton ' doid! dolaie Qﬁﬁg t 39,5 gl

NOTE:
> If the number of electrons equals the number of protons The atom called
(natural atoms).

(ligig mll due Solun wlig AUV sue 0950 dolaial! 8y

> If the number of electrons of an atom decreases as a result of releasing some
of them to the outside of the atom, then the atom transfers to a (positive ion).

(uby"gjd‘ OR dde d:‘)i ubjj&]}” .)J..C) C)ngJ\ SRVL) \.Sl 90 Q}_g\ L;‘ dJalaiall 5).:\]\ dj-’u-’

> If the number of electrons of an atom increases as a result of gain electrons
from some other atoms, then the atom converts to a (negative ion).

.(C)Uy"gﬂ\ OR .).A.CJ\ST g ASIYI dde) 09,/ S| 13] 90 090! S dolazal 8ydJ| d}:uu

?

® Q202274m
Answer the following question:
When is an atom electrically neutral?
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Activity (1): Like charges repel each other and unlike charges attract each other.

Tools:

1) Two identical rods of solid rubber.

2) Two identical rods of glass.

3) Two pieces of cloth, one wool and the other silk.
4) Strings of cotton and holders

=Jalil) < gal
Lalaall (pe (piililaia yiinkad (1
gl (e (ililaie (iadad (2
(e Laalaal Bkl (e (iaad (3
oAl e GAY 5 i geall
Ol 5 phadll (e Lt (4
Steps:
First
» Hang the two rubber rods horizontally by two strings using the holders.
» Rub each of the rods individually with the wool. (they will be negatively charged).
» Leave the two rods hanging freely. We see that they repel each other.

(Al Al i) o guall (go dadad daia) 9o 3 hie JSS Lagie JS el 3>

» Hang the two glass rods horizontally by two strings using the holders.

» Rub each of the rods individually with the silk. (Each of them will be positively
charged).

» Leave the two rods hanging freely. We see that they repel each other.

Galall g da gadl) dlass) 9o (J88) pia o zla ) (Bl (3lad 3>
(G gal) Aind uuiS8) yjall (e Aadal Ao g 3 j80e JS5 Legie JS el 3>
i el Leguany (e Laa il LBl dy s Gl (Ll & 35 3>
» Hang a rod of glass and a rod of rubber horizontally.
» Rub the glass rod with silk. It will get a positive charge.
» Rub the rubber rod with wool. It will get a negative charge.
» Leave the two rods hanging freely, they will attract each other.

88l o 5 Jallaall  mla 1) (3las (3la

(s sall Ain8lL (pni) o jall dadad Al 53 rla 1) el

(Ao sal) Lin iy (paiid) 5y jal) dadad ddans) 5y Jallaal) el

Conclusion anl) lLagaany aa Lagadlad Jaadl oy jay (iilas gLl & i
o Different electrical charges attract each other.

o Similar electrical charges repel each other.
Cand) Lpnny g il Adlia ) Al <) cliaill o
Canil) Lgumny o AUE Agliial) 400 ,eS)) a3l o
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The following information is important to know
» The charge of proton inside the nucleus of an atom is positive, and it is value equal
to the charge of the electron ( 1.6 x 107° Coulomb ).

( 1.6 X 10712 Coulomb) ¢s st (o8 5 (s 55l Al j)aka (5 gl oy 5 A1V Aind lada
> One Coulomb is equivalent to charge of ( 6.25 x 1018 ) electron.
(6.25 X 1018 ) dind (5 sbus atins a1 5l o510
» Coulomb is the measurement unit of electric charge.
Al (b sas 5 98 2o sl S

» Coulomb is a large unit. It is commonly used parts are:
Nano Coulomb ( 1nC = 107° €), Micro Coulomb ( 1x C = 107° C).

1235 13 2 350 (ol 5m 5 0 51 S0
(1pC=107°C)edsS 585 (InC = 1077 C ) a8 U

» The charge of any charge body is equal to the multiple of an electron charge.
s SIV) nd ot daaia Clicliae (5 sbad () sanfia ana 5] daad )

the body charge

Number of electron =
the electron charge

® Q2019 3r 8m/ The losing a charge from a conducted body which is isolated and

neutrally charged equal (1.6 x 10~°C). Calculate the number of electrons that
was lost from this body.

Answer/
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9

® Q2019 3R 4m
Fill the blanks with the term that completes each statement:

The similar charges each other and different
charges each other.

?

® Q20231R2m
Fill the blanks with the term that completes each statement:
The unit measurement of electric charge is and is
equivalent to the charge of electrons.

?

® Q2022 1R 3m
Choose the correct answer:

One coulomb charge is equivalent to the charge of a number of
electrons equal to:
(1.6x10°1 electrons, 1.6x10!8 electrons, 6.25x10!® electrons)

There are three methods of charging bodies with Electrostatic, which are the
following:
1) Charging by Rubbing.
2) Charging by contact.
3) Charging by induction
oA 9 CAISLad) Al S kel Cadd (55k GG dlilia
(Al 43 5k a5 (1
o sill 48 Hhay 02l (2
(Gl 48 jhay (23 (3
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1) Charging by Rubbing:
When a balloon is rubbed by a piece of wool, there will be positive charges on the
wool (as it loses some of its electrons) At the same time the balloon will be
negatively charged (as it gains some electrons). I iyl gyl

OMaS drl) Bguall e dizgo A8LygS Glids Wl Bguw Bguall (o dabaiy gl <S5 1)
(L9 A OLudS) Ax) ddlis Olioeds O P andSog (L AU
2) Charging by contact
Hang two balls of balm marrow with two insulated strings from the same point. One
of them positively charged and the other free of charge. Leave them touch each
other. You will see that the two balls repel each other. This shows that the second
ball which was not charged has now gained some of the charges of the first ball by
coming into contact.

abaill 43y oy cadd)
a0 Ay &5 galia Laalaal Bas) g ddadi (he A e Bale (g Jad Ao oo laadid) g A5 (e 0 S 3le
138 5 ¢ mmll Lpaany (AU (3 KU () Jaa D g el a8 LagS il o i gndia gt 5 AV
bl gl e I8 KU e clinn il (amy i€ B sanfia pual) Al KN ) Cudy
3) Charging by induction

a) The metal surface ball which is neutrally charged and isolated. O
A s Jaa s Ll oS dlalatia dainea 3 S
-
b) Make the negatively charged rod of rubber close to the ball, then tF

negative charge of the rod will repel the negative charge and attrac | 5"%" 0

the positive charge. , _
) clia &l 1A cAia il Al Jaladl) (he (3les Leia o i 8

Lo i ol A gall lin Bl 5 3Ll e AL o gus 3SH JA o

c) Connect a metal ball to the earth by wires, Keep the charged rod cl ="
to the ball. We observe that the positive charges have lost to the e:
JUE) Taa D ey B Sl oliy ae BLLYL (2 V15 SN Juas
LY MR (e YY) ) L) catalil)
d) Disconnect the ball connection to the earth and keeping the rod clc
the ball. We see that the bounded charge remains at their location

Lend se & )35 Y A gall colinsll Baa D (3l ol aa m )WL 3 _SU Jlai) adais

e) Move the rod away from the ball. You will find that the bounded O
charges distributed evenly on the external surface of the ball.

5 S0 el o g 5% dun el cilianl o Baa el Gl a3
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NOTE:
> When we charge an object by contact, the body gets a charge similar to the
source charge. N L s s ) Byl o

> When we charge an object by induction, the body gets a charge different from

the source charge. el A Al R ¢ yatial) sl i€y il syl sl e

Electroscope
An electroscope: is an electrical apparatus used in electrostatic experiments.

ALl 400 jeSI) et 8 Jaation Jlea s 1 Al S Calisl)
The electroscope is used for the following purposes:

1) To detect an electrical charge on any surface.
2) To determine know the kind of electrical charge on any charged body.

Al (zal e B aadiig Sl Sl Gl
el el le Al S Ainll g 533 el (2
The electroscope consists of: \_ y
Lid of rubber ) == Metal disc
1- Arod made of metals. o |\

2- metal disc (or metal ball) linked to | ic;?a?sf
the upper part of the rod. \ ‘ ”
3- Two thin leaves of gold or aluminum \ / ))
joined to the lower part of the rod. . {,;‘/ > 4
4- A box made of glass or metal or wood e th 'gnollzaves ‘@t B B of
witnhari. el glass

with a glass window.
5- Alid made of cork or rubber at the upper part of the box to separate the rod
and the two leaves from the box.
roe O5Sh (Al yeS) LS
Joa g0 Bl (1
ALl Jels Juaia Jara g f (2
Glad) Jiuds Aaia o saial¥) o)l e (i ) i 55 (3
=) Gsia (4
Jia gall Bl 5 (3 gaiall G Jaady Jaldaall (e 2l (5
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Activity (2): Charging an electroscope by touching (conducting)

Tools:

1) Electroscope.
sl &l ﬁ\
e ales ¢ @

2) plastic comb.

Steps:
o rub the comb with a hair
o Let the comb touch the disc of the electroscope which is electrically neutral
o You will observe that the two leaves of the electroscope will ) gl

Ol Aot GLESY 5y il BaX -

Conclusion:
When the charged comb rubbed the electroscope’s disc which was neutral, the
leaves of the electroscope separate due to the repelling force between them. This is
because the leaves gained similar charges
Y|
O sl iYLl (6 8 dais CBLASH) (8 )5 2ol AL jeSl GLISH (B ) gadie Jadia (uedly Ledie
Glis Sl e 4nadd t).'d\
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Activity (3): Charging an electroscope by induction

Tools:
1) Electroscope.
2) glass rod.

) a piece of silk.

Zh A /@@

Steps:

a) Rub the glass rod with silk, then make it close to the electroscope
which is electrically neutral. We see that the aluminum leaf and the metal rod of
the electroscope repels each other.

b) Connect the electroscope’s disc to the earth, keeping the charged glass rod near
the electroscope’s disc observe that the leaf of the electroscope will be close to the
metal rod of electroscope

c) Now disconnect the electroscope’s disc from the earth and keeping the charged
glass rod close to the electroscope’s disc. You will observe that the leaf will remain
touching the rod.

d) Now move the glass rod from the electroscope. You will see that the aluminum leaf
and the electroscope’s rod repel

Conclusion:

When the charged glass rod gets close to the electroscope’s disc which was neutral,
the leaves of the electroscope separate due to the repelling force between them. This
Is because the remaining charges which were bounded will be distributed on the
electroscope disc, the rod and the leaf.

9|Page
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e Q2019 R2 4m+2018 1R 5m
What are uses of (Electroscope)?
Answer/

® QZOZZ 1R 4m

Fill in the blanks with the term that completes each statement:

The electroscope charging by two methods and

Q2023 1R 2m

Choose the correct answer:

What happens to the two positively charged leaves of electroscope if a
positively charged body gets closer to the electroscope disc?

(the two leaves will get closer, the two leaves will get apart further, the two
leaves will be neutral).

?

® Q2014 1R 4m
Answer the following question: What happens to the charge of a

negatively charged object when it is connected
Answer/

10| Page
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Application of Electrostatic
ASLll Al S Culiyalas

Electrostats are used in the following: s Lot ASSLL) 400 jeSI) el
1) Sprayer A3l (1
2) photocopying machines. Flatinl) 5 3eal (2
3) In contact lenses daadll il (3
4) cosmetic materials. Jaanill 3l 5e (4

Application of Electrostatic
Sprayer is a device used in painting any conducting body such as a car, chair
and so on.... The nozzle of the sprayer will be connected to the positive pole of
electricity source. This makes all the drops of painting which come out of the
spray positively charged. As a result, they separate from each other. The
conducted bodies which you want to paint, will be connected to the negative
poles of the source of electricity. In this way, the drops of painting will be
attracted to the surface of that body, making the painting evenly distributed on
the surface

ol 313 jall Aa b Joa 8 A& L S B ld) Jia Alia sal) sl ) daal aadiiy Sl sa 313 4l
Aoa ga Rindy 35 gadia I3 pall Aa g8 (e Aa AT goall G jlad aaea Jaag 138 5 (AU eI jaaall s sl
Ddaall bl cubadly Jaa g3 453U 3l jall Joa sl i) | AN (6 88 iy (amll) Lgany (e 2e Lyl
Jras Las aual) mlas e 2l lia Bl ) Gl (6 g Ao gall gall @l jlad 38 Hhall 23gy AL 5eS))
gl o g sluilly ¢ 5 5a ¢ Dall

— .
J

- = S e
=g =
E/- > e | i =
e l-,_ — -
»
e == 4 - r - 4
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Different Materials according to its Electric Conductivity
Materials are classified in respect to their abilities to electrically conduct the
following:

Conductors: /

o It has plenty of negative electrical charges /
o The electrons weakly connect to the nucleu: / =
o The electrons move freely through it 5
o Such as: copper, silver and aluminum. }f %
Ol gall
(s s V) ALl A0 5eS)) cliadd) (a3 485 Lpdl o
3) gl Jalii )Y ddumca iy S
LeBa 4y jan ol a5 ySIY)
Insulator: pssial¥) dadll Lulaill (i o

o It doesn’t have plenty of negative electrical charges
o The electrons strongly connect to the nucleus

o The electrons move cannot freely through it

o Such as: glass, wool and rubber.

SR
B (s SV Adls 4l 5eS Clas S Y o
515y oL Y1 4y 58 <l 56N
LeIDa 4 geuny (3aa) & i ¥ iy SN o
Coulombs law Ll 5 b gall zla 3l i o
The electrical force between two electrical charges is direct proportion to the product
of the values of their charges and indirect proportion to the square of the distance
between them. Mathematical formula for Coulombs law given by:

Adlusall a3 y0 ao LisSe g iiall) G pia Jals e b jla Cunli® cpiiad o 5 68l 43 e (ab ol £ () 4l
AUl MLy dary g Legin
q1 X g2

F=K=—

12|Page

Jwl 084 :3Uwil



el 4o Chapter one
buwgiell AWI Electrostatic

Example: A positive electric point charge (+4 x 10~° C)is located at a distance of
(0.06 m) from another point of electric positive charge of the value

(+9 x 107°C), Calculate the magnitude of:
1- the force in which the first charge acts on the second charge. What is its kind?

2- The force in which the second charge acts on the first charge. What is its kind?

Solution:
N X m?
g1 =+4x107°C, q,=4+9%x107°C, r=0.06m, k=9x10° oz
F =?

1) F12 be the force in which the second charge influences on the first charge.

P k CI1CI2

(+4 x107?) x (+9 x 1079)

F,, =9 x 10°
g2 (0.06)2

s 9x4x9x10T979°
L2 36 X 10~*

F]_z = 9 X 10_5N

2) F21 (Home Work)

13|Page
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9

Q2014 1r 10m/ TWO-point charges one of them (4x10® C) and the other
(9%10°® C) the repelling force between them 90 N. Calculate the distance
between them. k = 9 x 10° (N.m2)/C?

Answer/

14| Page
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[
Q2019 R2 10m

Two-point charges (+6p.c) and (+2c) the repelling force between them
12x10! N. Calculate the distance between them. k = 9x10° (N.m?)/C?

Answer/

15|Page
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The electrical field:

The electrical field at any point in the space is known to be the electrical force for
the unit charge which acts on a small positive test charge (q) located at that point,
The value of the electric field can be found from the following relationship:

iy Gy eladll 8 s ) 3l eS)) Jlaal

ALEl) Gl A gunga (g ) R pa B ysis Gy sl ind 8 553 pal) Ainl) saa 5l ddly 4S5 580

Electric force F

Electric field (E) = =
ectric field (E) The value of test charge q

The electric field of positive charge The electric field of negative charge

WNZ ye v
ZISIOSZ

The electric field of two similar charges The electric field of two different charges

16| Page
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Regular electric field

The Regular electric field generated between
two plain metal boards and parallel which

are both equally charged in value but

different in type, the lines in this field will be
parallel with each other, equal-distance
between them and perpendicular to the boards.

dis il cisgo el EEUR N N (TP ON |

haa (py sl Cpfiandly (4 sadia () sle (O e Gaiiaza Cpa gl (gl gl alatiall L e SU) Jlaall
OS5 5 A g Ay Lgaiazy o 22 5 Lgudamy ae 4 ) 5o Jlaal) 128 Jaghas (Sl ¢ i) 8 (piliag
O sll) e 400 gae

Example: A positive point electric charge of (+2 x 107°C)located at a point in an
electric field. It was acted by a force (4 x 107°N). What is the electrical field at that
point?
Solution:
F=4%x10"°N, gq=+2x10"%C
F
E=—
q
_4x107°N
- 2x107°C
E=2x10"N/C

?

e Q2019 2r sm/Answer the following question:
What is the electric field? What is the mathematical relationship through

which the electric field can be calculated?
Answer/

17| Page
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® Q202275m/Give the reason: If you hold a rod of copper by hand at one of
its ends, and rubbed it by wool or fur and close it to small pieces of

paper, you will observe small pieces do not attract towards the rod.
Answer/

?

o Q2019 1R 5m
Draw the regular electric field between two parallel metal plates.

Q2014 2r sm/ Draw a diagram explaining the lines of the electric fields
between two similar point charges.

18| Page
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Solution of the question of chapter (1)

1) An atom is neutral if:
a) Its contents do not carry any charge.
b) Number of electrons equals to the number of protons.
c) Number of electrons is greater than number of protons.
d) Number of electrons is equal to the number of neutrons.

2) Body becomes positively charged if some of its atom have:
a) Number of electrons greater than the number of protons.
b) Number of electrons less than the number of protons.
c) Number of neutrons in the nucleus is greater than the number of electrons.
d) Number of protons in the nucleus is greater than the number of neutrons

3) When losing a charge (1.6 x 10~°C) from a conducted body which is isolated
and neutrally charged, then the number of electrons that was lost from this body
will equal

a) 108 electrons
b) 101 electrons
c) 10° electrons
d) 1012 electrons.

4) The distance between two positive point charges is (10 cm). If one of the
charges is replaced by a negative with the same value, then the value of force
between them will be:

a) Zero.

b) Less than before.

c) Greater than before.
d) Does not change.

19| Page
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5) Two-point charges (q;, g, ), one of them is positive and the other one is negative.
When the distance between them was (3cm), the attracting force was. If the
distance becomes longer up to (6cm) then the force between them will be equal
to:

a)F,=-F, b)F,=2F ¢)F,=4F @) K=k

6) Walking on a woolen carpet then touching a metal body such as a door handle,
you usually feel a minor electric shock. This is due to the loss of electric charge
between the fingers and the metal body. The reason for this is that, electric
charges are:

a) Generated by your body. b) Generated by the carpet. C) Generated by the metal.

d) Generated as a result of friction between your feet and the carpet

7) The charge of a body (A) is (+2u C)and the body (B) has a charge (+6u C), then
the mutual electric force between the two bodies (A and B) is:
a) 3Fyp = —Fgg  b) Fyp = +Fpy
C) Fap = —Fpy d) Fup = —3Fp4

8) When a positively charged body gets closer to the electroscope disc with two
positively charged leaves, this will lead to:

a) The leaves will get apart further. b) The leaves will get closer.

c) The leaves will get identified (close gap). d) Nothing changes.

9) When a negatively charged body approached the neutral electroscope’s disc

which is connected to earth:

a) The leaves open as a result of negative charges on the leaves.

b) The leaves open as a result of positive charges on the leaves.

c) Nothing changes on the leaves in spite of positive
electric charge appear on its disc.

d) Nothing changes on the leaves in spite of negative electric charge appear on
its disc.

20| Page
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Q/ Give reason for the following:

1) Fuel trails (lorries with fuel) are supplied with metal chains at the back of
the trailer touching the ground.

Answer/

To discharge electrostatic charges generated from the friction of the oil with the
walls of the tank and accumulated at the outer surface of the tank and on the
chassis of the car, which may cause a disaster when an electrical discharge occurs.

rebaadl (e A8 jially 30 oyt o 58 5H Sl e Aol ALl Aty 5o ilin 2l 4y i
(S @d G gaa die A IS a8 Lae 3 bl JSaa e 5 o) AT s A

2) Any positively or negatively charged body would be neutralized if it was
connected to earth.

Answer/

Because the earth is a large store to exhaust the electrical charges which move
easily to and from the earth, so any charged object is connected to the earth, it is
known as grounded. Then its charges will be neutralized.

coa)Y) (g (e A pgy Ja5 A A0 el Dl il iy poall S () e e 3 oke )Y OY
Alalaie afind (5585 a3 g y3e 4l Cym g YL Sl 5 (g sadie pun g 8 Gl

3) The two negatively charged leaves of the electroscope will get apart further
if a negatively charged body gets close to its disc.
Answer/
Because the electrons of the charged body repel the electrons of the electroscope
disk and push them away to their farthest location, which is on the two leaves, so
the separation of the two leaves increases.

O anf ) Ty Lgmdai g 3L 56 SI) LSS (a8 il g S0 2yl () gadiall ) s 5 550 ()Y
OB ) sl Juadi¥) 20 38 (08 5l e oa g 1]

Q3/ Explain how the electroscope can be positively charged by using:
A) A positively charged glass rod.

Answer/

By using contact method (make the glass rod in contact with the disc of
electroscope)

B) A negatively charged rubber rod.

Answer/

By using induction method (make the rubber rod close to the disc of the
electroscope)

21| Page
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Q4/ List the types of the charging methods by electrostatic?
Answer/
There are three methods of charging bodies with Electrostatic, which are the
following:
a) Charging by Rubbing.
b) Charging by contact.
c) Charging by induction.

Q-5 You have used a glass rod which has Q= e
been rubbed with silk (positive charge)
and a metal insulated neutral ball as

in the diagram (a,b,c,).

1) Do the electrical charges transfer in the cases (a,b,c)? Explain the method
of transferring charges (if any).
Answer/
a) The charges do not move because there is no connection with any external
source.
b) The ball acquires a negative charge due to its contact with the ground.
c) Some positive charges will be flow to the ball surface, because attraction force
between different charge.

2) Determine the kind of electric charges which appear in each case.
Answer/

a) The surface of the ball opposite the rod shows a negative charge and another
surface of the ball from the second side shows a positive charge and the ball
Is still neutral.

b) The surface of the ball opposite the rod shows a negative charge and another
surface of the ball from the second side shows a positive charge and the
charge of ball will be negative.

c) The ball is positively charged.

3) What happens in the positive charge on the glass rod in each of the three
cases.
Answer/
a) does not change.
b) does not change.
c) The charge of rod will be decrease because part of it moves to the surface of
the ball

22| Page
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Q-6 Student wanted to charge of an electroscope which is neutralized by
using the method of induction so he approached a glass rod which is
positively charged and touched the electroscope’s disc with his finger while
the glass rod was still close to the disc. Then he removed the rod away from
the disc. Subsequently, the student found that the leaves are closed. What is
your explanation for this?

Answer/

Because the student moved the rod before moving his finger therefore the addition
charges discharged to earth.

Q-7 Write type of the charge in Figures below
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Problems

Q1/ The repelled force of two identical point electric charges is (9 x 1077N) when
the distance between them is (10 cm). Calculate the charge of each one.
Solution:

2

N Xm
q.=?,9, =2 ,F=9%x10""N,k = 9 x 10° ,r=10x10"%2m

CZ
q192 Fr?
il rz a Tk
,  Frz  9x1077 x (10 x 107%)?
=7 T 9 x 10°

_9x 1077 x 100 x 10~*
= 9 x 109

2

q

g% = 100 x 10777%79 = 100 x 10720 = 10718 ¢2
qg=310"18 C

g=10"°C
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Q2/ Two-point charges both positive are (3 x 1072 €) and the distance between
them is (5 cm). Calculate the repelling force between them.
Solution:

2

N Xm
g1=¢q, =3%x107°C,F =?,k =9 x 10° r=5x10"2m

CZ

q192
s

F=k

_9x109x3x10—9x3x10—9_ 81 x 107°

(5 x 1072)2 ~ 25x 104
81 x 107°*4
= = =3.24x 107> N

F =324 x107°N

Q3/ An electric charge of (+3u C) located at a point P in an electric field the
electrical field was (4 x 10 N/C). Calculate the influenced electric force.
Solution:

q=3x10"°C, F=?, E=4x10°N/C

E=— - F=EXx(q
q
F =4x10°x3x107°
F=12N
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CHAPTER (2)

MAGNETISM
Introduction

This chapter talks about the magnetic in general, the uses of magnets, the
difference among the magnetic properties of materials (diamagnetic, paramagnetic,
and ferromagnetic), Describe the shape of magnetic field lines and Compare
between the two ways of magnetism, rubbing and induction methods.

Slgall dubslizall jasbasdl s Gyall ¢ puboliall el ¢ uabliaall e Eims Jaaill lia
o929 wrbolikall Jlomall boglas S Gy ( dabolikos adl] cmuboliiahldl cdputboliiolyl )
ol b g Ul Ay lay Wil uablisall e (8,4

The uses of magnets
Magnets are used in:

The generators, Electric engines, Televisions, sound recording devices, printer
machine, navigating compasses (the pointer of the compass is a small permanent
magnet which can rotate freely in a horizontal plane around the vertical axis).

d>Mall WMo 93 colasllall (o guall Mxwns 0933001 (A5, gSIl (58 ccul) gl Lg oo Ul | e
(ke J38La Hee Jg> (B S (§ Dy Ohglll diSlay pio (2515 puablide (2 Aol 80))

P

® Q2019 3R 4m+2014 1R 4m

What does it mean? The needle of the compass
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Magnetic Materials
Materials can be classified according to its Magnetic properties for three types:

1l O I decurbo o)l Lpyailias Cus 0 3l g0l und
1- Diamagnetism
They are the materials which weakly repel with the strong magnets.
Such as: Bismuth, antimony, copper, silicon and silver.
donnhalizcblall o) gall
Camaa Al (o 8l Guidaliaall aa AT 3 ga (o8
Aucadll 5 ¢ sSalad) cpaladll ¢ saiiV) sa 3 1 Jia
2- Paramagnetism
They are the materials which are weakly attracted by strong magnets.
Such as aluminum, calcium, sodium and titanium

dsnalizal ) 3l gal)
Lo Lilas (g il (ualinall ae adlai o) 0 o2
. “'Ugﬂ\ ) | ¢a g <l « 1ialY) - Jia
3- Ferromagnetism s sl ol cp i

They are the materials which attracted by ordinary magnets. They have high
magnetization capability.

Such as: iron, steel, nickel, cobalt i
Agusglalin 5 5l 3 5ol

QL)S]\J dS.\.\S\ d‘){jﬂ\ cJ,gJ;l\ d.m

9

e Q20192R4m

What does it mean? Paramagnetism.
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® Q2022 1R 6m+2018 2R 5m
What are differences between the following?

Diamagnetism and Paramagnetism materials.

9

e Q20231r5m/Compare between the following?

Ferromagnetism and Diamagnetism materials.

Q2022 T 2m
Fill the blanks with the term that completes each statement:
Materials that are weakly repel with the strong magnet are
called and materials that are attracted by ordinary
magnets are called

28| Page
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Magnetic poles
1- Magnetic poles :are the areas at which the magnetic forces are strongest.

503 Lo plach dpugloliaall 558l jlude Ladic 0550 &1 Gblall (p dubliaall CUadY
2- Magnetic poles do not exist individually, but exist as equal pairs in quantity but
different in type (north pole and south pole).
dalizes Hlaiell dgludie zlojl Ui dzgs Jy e S dzr g3 O S Y drsgloliaall Cla3Y)
(G ady Jlods cdad) g9l

3- If a piece of the magnet is divided into small pieces, you will find each piece
will have two magnetic poles which are the north and south poles.

Otelad il dadad S OF s daode O Logog B ol 848 wdad B (J) uabliioll alad 15

9

® Q20122R3m
What does it mean? Magnetic Poles.

o Qo01s2r5m/ Choose the correct answer:
When a magnet bar is divided into small pieces: (We get small non
magnetized pieces, each piece will have two magnetic poles, one north
and one south, each piece will have only one magnetic pole either
north or south)
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o Q2019 2R 4m+2014 1R 4m
State the characteristics of the following: Magnetic poles.
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Activity (1): Attracting and repelling forces between the magnetic 66Ies.

5

Tools:
1- Two magnetic bars. 2- String. 3- Clips. 4- Holder.
s o Laddl el gal

Jol>-4 O -3 bes -2 ublad ge 0Bl -1
Steps:

1- Hang the magnetic bar by string and a clip and the holder freely. You will observe
that the magnetic bar is taking the direction of (North - South) geographically.

Loz 8l)lgas daety b likall BLdl O a5 Joloally CNISII cdagsdl Aanl gy (qudoliiall Ll 3l
@izl (gl — Jlosdl)
2- Hold another magnetic bar by hand and get the north pole of the magnet bar which
is in your hand close to the north pole of the hanging bar (we will see they repel
each other).
(oand) bogians o 013U Lagsl 125D Bgus) Blaall uboliiol) Jlotd!
3- Let the south pole close to the bar in your hand close to the south pole of the free
magnetic hanging bar (we will see they repel each other again)

laadl Guablizall g izl Al o 03 Al Sguanll Guablidell 3 gl Cdadll Jazs
(C2nd) Loginms o OL3LL Lagil 12D B gus)
4- |et the north pole of the bar in your hand close to the south pole of the hanging
bar (we will see they will attract each other).

Gaall Guabliaall 3 giad! o)l e oy b Jgamsall Guadolisal) Jlosdl Casl] Jazs
(oard! Lagrans o OL3lats Logil 1aoM L)

Conclusion:

Similar magnetic poles repel each other, while the different ones attract to each
other.

2@[.1.2.1.‘»)“
O3l dalisead] dwdo liiad) OUadYI Lo 9L dgoladed) duwb liaall GUasY)
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Magnetic field
Magnetic field is the space which surrounds the magnet in which the effect of the
magnet would be observed.

Aubolisall 59l 81 4 elay (slly Guaboliaall Lo S el 9 & quubolisiall Jloxal!

The properties of magnetic field lines
closed lines (invisible) heading from the north pole to the south one and completing
its circle inside the bar.

6393 Aeag b lizall )l (3 gioll daill g8 Jlatdl (il (po daeil ddye pe Ao boglas
Al

\./\

Magnetic field lines of a bar magnet

Magnetic field lines Magnetic field lines
between unlike poles between like poles
(b) © @)

9

® Q20182rR5m

Answer the following:
What is the magnetic field? What are the characteristics of magnetic
field lines?
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Activity (2): Determining the magnetic field lines using iron filing

Tools:
1- Magnetic bar. 2- a glass board. 3- iron filings.
: bladdl @lgol
Ll Baly -3 el ooz -2 pmblawdl e Bl -1
Steps:

- Put the glass board on the magnetic bar at a horizontal level.

- Sprinkle the iron filing over the glass board and gently tip on the

board.
cabaly gl 555 o8 23l gl (B3 dodonll Bolyy A -

S I =
CGE RS oy
}‘. :“\;t ) f#%_.
SO P
R A3 > s
:—ri.‘*‘ e e
=== Tl 13
= e e
e W
e : 3

\
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e

e
P
;7/";

/
g

W
3
S
(/44

>R .—-‘:;:6;;’/ Ak SR
SSE T IR ISR

K
3
ML
P
g
~
F
r/ )
\‘s
3\
i

Conclusion:
The iron filings have taken the shape of lines which represent the
magnetic field lines around the magnetic bar.
Icl."«.'«l.w)’\
Bl Jg> (guablinall Jlxall bglas a3 bglasl sda bghas [Sio (i dudsdl 83l
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?on17 3R 10m

Explain an activity which enables you to see the lines of magnetic fields
by using iron filing of a straight magnetic bar.
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Activity (3): Magnetic field can pass through the human body
Tools:
1- Paper clips made of steel. 2- Powerful magnet. : L Ol
(S90 uablsne -2 .3V il (e de giuan §)y9 wilinie -1
Steps:

- Put the magnetic bar on your hand.
By 399 dboliiall Bludl gus -
- Put your palm on a collection of paper clips
Byl Sl (0 degarme e by dol) i -
- Raise your hand above a large number of paper
clips will be attracted towards your palm

@9l e (o S dde Ol s YN I Buy (oS psys -
Ly S d>ly U codsxdl

Conclusion:
The magnetic field can penetrate through the human body.
:Gw_w)’\
9 Ol g M- 3] diSay (uaboliiall Jlmoll

[ )
Q2019 3R 12m

Explain in activity the magnetic field can pass through the human body.
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Activity (4): Magnetic field penetrates through piece of carton

Tools:
1- Magnetic bar. 2- Piece of carton. 3- Set of nails.
: blad) @lgol
lun degazo -3 O8I zgl -2 L uabliaadl (1o Bl -1
Steps:
- Hold the magnetic bar vertically by hand.

dla il Logele duwabolisadl Bl o

- Put some nails on the piece of carton. P

)

197

- Hold the piece of carton by the other hand !
and put it on the upper pole of the magnet. ~

il 393 lgaias o 6391 Al 551 dadad Jas
- Move the magnet bar underneath the carton in a circular or linear path.
ol 398 Lgasas o5 65591 all 095801 dxkad Jasss
- You will see the nails move wherever you move the magnet.
aSua ) L)l it oS (MeYL jrolunall O LoD g

Conclusion:
the magnetic field can penetrate through different materials such as a piece carton,

2@%)’\
O8Il (pe dadad IS yo Sladl S  puadoliaad| Jlead
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9

@ Q2015738m

Explain in activity the magnetic field can pass through a piece of carton.
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Activity (5): Magnetic field penetrates through glass and water.

Tools:
1- Magnetic bar. 2- Aglass cylinder 3- Water 4- Set of nails.

: bladl @lgol

oluodl (o degaxe -4 slo -3 Cb-)J\u.ocu\}IawT -2 publisadl e Qe -1
Steps:
- Put some nails inside a glass cylinder.

Auzr ) Dlglawdl S35 polinadl auzd -
- Then add some water inside the cylinder.

P Wi (lal!

- Get one of the poles of the magnetic bar ’“'":u“ : ,_‘_l‘
close to the wall of the cylinder. ' "Ad] h

BISCERV - VoM VEIN |L§LWJ|(9LL9. *»ngjs.s = "

.2\3‘5@;}“ d30 sladl pam Chund 08 - L sl il
4

w

T L

- You will find that the nails are attracted to the nearest pole of the magnetic

2l [PPSR I 53] s ] e ioliaall O s -

- Move the magnetic the pole of the bar around the cylinder. You will find the
nails are moving following the path in which the magnetic pole moves.

Slaadl Guding Ll 5,55 puelenedl 0l o> 1 laudl Jgo Bludd (quabolisedl uadll Sy -
Ao Uil Blud) aSIud s

Conclusion:
the magnetic field can penetrate through different materials such a glass and water.

2@[.1.2.1.‘»)“
sledly Ll Dlglaael IS po Saddl diSlos o liad| Jloxal!
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Methods of materials magnetization:
We can get temporary or permanent magnets in two ways:
1- Rubbing method (permanent magnet)

A piece of steel, such as a needle,
can be become a needle magnetic

by rubbing it by one of the poles. = = G- -
The magnet must be moved over, S0 - aits > sl - D
the steel needle in one direction and —

in a slow motion. The generated magnetic pole at the end of the rubbed part of
the needle will always have the opposite pole to the magnet pole used in
rubbing

(513 Luabolika) Il iyl -1
i)l Gy Cong uiblise (glad usb S elldg (dblsd! Byl JUe) Vg daked dlaias o
Ay Bhe Wilpen ),ST9 diday dSy5u9 Jadd U9 oLl 3Y5all 8] (393 dunbolinall Bludl (guuloliaal|
gl 5,Y Ul dga Bylgs (3 Wgiall uboliioll i) Lugboliss 39 9all 8y3) s dekanll opo slgyl
" " A b lisiall Cdail) Ao e g Ladls 060

2- Induction method:
a) Magnetizing by approach (permanent magnet)
When a material of Ferromagnetic is

placed near a material which is not - ~ ¢l .
magnetized (such as a nail) inside — /

a powerful magnetic field or the nail - ’—

will gain magnetism by induction. The

nail will have two magnetic poles and

the end of the nail which is close to the magnet will gain magnet opposite to
the magnetic bar.

51593 (gublise Jloxe U215 (sl (30 Hlowns Jio) datinn g dpunboliseg b 8ol gy dic
Sy B sl ¢ ptdolially ddondl oo 2 ol g A2 (50 (§95 Luabolike e oyl
dad) e Cdad ST Bgun (b liaadl (o doyall Hlowadl &ilgig Olualolian Olulad

Lgie sl uidolisall
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2- Induction method:

b) Magnetizing by direct electric current (temporary magnet)
Rolled a wire around the nail and the ends of the wire connect them to a

battery with a proper voltage. ELECTROMAGNET
We then get a magnet which is
Called an Electromagnet. I .

copyright spottybanana.com 2008

LSl oo lisall (o) (uaolisia

The power of the electromagnet depends on:
1- The amount of direct electric current in the electric circuit.
2- The number of rolled wires in the coil around the piece of steel.
3- The quality of the material required to magnetism.

tke dead 3LygSI) uadoliaall 849
5,511 (§ ol Ll e -1
3V gall dalad Jg> clludl Ola) sue -2
coboliae I Lgbg=ed olyall 8olall £95 -3

Magnets lose their magnetism in two ways:
a) Hammering strongly.
b) Powerful heat.
isskas Atpublise ulolisell iy
sall Gkl (a
ol psead! (b
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?

e Q20192R 4m
Fill in the blanks with the term that complete each statement:
We can get temporary or permanent magnets in two ways,
and method.

?

® Q2019 1R 5m+2012 2R 5m
Choose the correct answer:

Permanent magnets are made of the following material
(Copper, Soft iron, Steel, Aluminum).

P

e Q0181rR5m
Explain how to magnetize ferromagnetic materials by approach?

P

e Q20141R5m
Is it possible? Explain that.
Magnetizing a piece of steel using a direct current.
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9

e Q20221rR6m

List the factors on which the power of the electromagnet depends?

Q2022 75m

Define the following: Magnetic protector.

Answer/

Magnetic protector: is a ferromagnetic material using in protect
devices from external magnetic effects such as in watches. They are
also used to keep the magnetic property of magnets, preventing the
loss of magnetism throughout a period of time.

Lpaunibolizall LS o 832 dolacd Jamiand daaaloliing pd 85 (& :dawuboliial| Adadlll

B gll 59 a0 Lol Jlg) oy dedlll Jaslaadl Jaasg (L'_'JLCL«MJS) dusyll
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Solution of the question of chapter (2)

1- A magnetic compass is used the draw the lines of a magnetic field around a certain
magnet because the needle of the compass is:

a) A small permanent magnet which can rotate freely in horizontal plane around a
vertical pointed axis.

b) An electric magnet loses it magnetism after certain period of time once the electric
source is cut off.

c) Made of copper.

d) A permanent magnet with a “U” shape.

1- A magnetic compass is used the draw the lines of a magnetic field around a certain
magnet because the needle of the compass is:

a) A small permanent magnet which can rotate freely in horizontal plane around a
vertical pointed axis.

b) An electric magnet loses it magnetism after certain period of time once the electric
source is cut off.

c) Made of copper.

d) A permanent magnet with a “U” shape.

3- A small magnetic compass placed between the two poles of permanent magnet in
the shape of “U” as illustrated in the diagram.

Which of the following directions will it take the right direction which the needle can
take inside the magnetic field?

f o ‘\\‘ z‘/.’_' 3 ‘R\\
\ | w(-)s
\\_ / Xkl F
s
a) b) ) d)

4-Different materials are classified according to their magnetic properties:
a) Diamagnetic.

b) Paramagnetic.

c) Ferromagnetic.

d) Diamagnetic, Paramagnetic and Ferromagnetic.
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5- Magnetic field is represented by lines that characterized by being:
a) Unclosed.

b) moving from the north pole to the south pole outside the magnet.
c) Cross between them.

d) Visible.

6- when a magnet bar is cut into small pieces:

a) We get small non-magnetized pieces.

b) Each piece will have only one magnetic pole either north or south.

c) Each piece will have four magnetic poles, two north poles and two south poles.
d) Each piece will have two magnetic poles, one north and one south.

Q2/ Explain, why the magnets are used on the wardrobe and fridge doors?
Answer/
In order to close the wardrobe and fridge automatically and very well.
g\g_q;“
s aSah IS5 5 Laleli cula Sl 5 il 3l Gl g le Jal o

Q3/ If you were given three identical bars which were aluminum, iron and a

permanent magnet explain how you can distinguish one from the other?

Answer/

- Put tree bars together with them, we observed that two bars attracted to each
other they are iron and magnet, but third bar was not attracted to them it is
aluminum.

- Put one of the two attracted bars at horizontal level and near another bar to
meddle of the first what do you observe?

- If the bars attracted, then the first horizontal bar is iron and other is magnet. If
the bars do not attract, then the first horizontal bar is magnet and other is iron.
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Q4/ Draw a diagram explaining the lines of magnetic fields for the following
diagrams:

v .
> o N LG
. | ;o o | f

L - L

| P S| T
. / -

— A
- .
M — N e
N —

Q-5 Explain an activity which enables you to see the lines of magnetic fields by
using iron filing of a straight magnetic bar.

45| Page

Jwl aSa :3Uwil



Chapter three el juo

C"_‘) Electric Current bwgioll AJWI

CHAPTER (3)
ELECTRIC CURRENT

Introduction

This chapter talks about Electric Charge Movements, distinguishing between the
electronic current and conventional current, explain what the electric resistance
means, listed the factors which the resistance value of conductor depends on, write
Ohm’s law in a physical symbol, conclude the favorite way to connect the devices at
home and some other detalils.

cc}&h‘p)ﬂ iy dﬁfﬁ}" L) (o ren «dSymiadl AL S Wiliseid] e Gidsiy Juadll i
Gl Jolgadl sday cdedlyy dijey diman psl 0938 e an 400,81 Aagliall Sguaiall o 7y
all 3 &8t 8503 L) Aliaiall Bilall i bioge fngli ke Lo (iB3

The electric source generators are:
1- electric generators. 2- batteries.  3- solar cells.

12,60 ,¢S1 83Uall U g5 ol
Awaidl IS -3 obladl -2 480, wldgddl -1

NOTE:
Electrostatic charges do not produce work

Mt it Y aiSlud! 450,81 ol

9

e Q20143r4m
could the electrostatics to produce work?
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The electric current
The electric current: the total electric charges passing through the cross section of a
conductor during a certain time.

quantity of charge  q

Electric current (1) = ,
time t

o3 B> § o gall gasiall a2 A1 45L5gSI ol il o 9 1 3b,eSI L
NOTE:

: . . g coulomb
v The electric current is measured in the unit (

) it is called Ampere (A)

second
v' Amper (A): represents the passing of one Coulomb of electric charges through a

conducted section during one second.

(A) W ey sma¥l ey ( :’i—f ) Bas g sy (Sl sesSD LAl Vv
aal 5 4l DA Jua 5o adaie (8 Al 5eSI) i3l (ed )5 a5l 58 (3305 iy 1) v
Ex: Electric charges passing through a cross-section of a conductor of (1.2 C) each
minute, calculate the amount of current flowing in the conductor?
Answer/ q=12C, t=1minx60=60s, [=?

Quantity of charge (q)
Time (t)

Electric current (I) =

I = C—OOZA
 60s

Ex: If the amount of current flowing in a conductor is equal to (0.4A), calculate the
amount of charge that passes through a section of the conductor through:

a) 2s  Db) 4 minutes

Answer/
a) b)
I =0.4A4, t=2s, q=7? [ =044, t=4min XxX60=240s, q =7
q I=g - qgq=IXt
I=? - qg=Ixt t
q = 0.4 x 240
q=04x2
q=96C
q=08C
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: 2012 2R 5m
@

Answer the following question:
Electric charges passing through a cross-section of a conductor of (1.2 C)
per (30) second, calculate the amount of current flowing in the conductor?

o Q0193r12m

What is the amount of current which flows through a cross section in a
conductor which electrical charges of (9 uC) in time (3 us) passing
through.

2022 1R 4m

@
What does it mean? Ampere

Answer the following question:

What do we mean by the amount of electric current through a conducted
section equal (3A)?

Answer/

That means the electric charge of (3C) crosses through a cross section of
this wire in one second (s).

Jwl o081 :3lwil
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There are two types of electric current:

1- Electronic current: It is the current produced when the electrons move from the
negative pole towards the positive pole (The direction of electronic current is
opposite to the direction of the electric field (E)).

(3Ll Jlaall ool (uSe 39SV Ll ol 09S0)

2- Conventional current: the conventional current will have direction from the
positive pole towards the negative pole (The direction of the conventional current
is the same direction as the electric field (E)).

o JI ol I ez gall cdadll e da sl 0550 G 9o 1 2DMapd! Hld!
(GBSl Jlomall ol puiiy (Mo 5Ll oloxsl 0950)

Electronic current

+ . ° o

®—eo o ®W

Conventional current

?

ol Q2014 1R 2m

what does it mean? conventional current.
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Cx

NOTE:
v" The electric current may be resulted from the movement of positive ions and the

negative ions inside the acidic electrolytic solutions.
v The electric current through the connection wires is produced by the movement

of electrons only
v The electric current is traced by the movement of positive ions and electrons in

ionized gas inside florescent lamps.

aadg 7SI Jdloeall J5-1 3Ll g9 A gadl biga)l Ay oy Ll $lyeSI HLtl 0950 43 v/
lagd Uy AIY) 8> oy g6 o gid! I3l I3 JLyeSII Ll v/

& 97 sall pliall Osudl e (3 ©Ug ASIYlg dzgall WU dS)> Ablugy 3LyeSIl Ll Cludy v/
NUROINE-] va,a.n

» The current leaving an electric battery is a direct current and it has a constant

amount and direction (regarded as Ideal)

o3Vl Hludell ol 0950 4L yeSIl )l (e el Ll
(Wi usy)

A
£
2

alternating

BVAY

» The current from the simple generators is direct current and it has a constant

Voltage

Negative

d

=

direction and variable amount
(not regarded as ideal)

oYl ol 09Se Jaruddl dLygSUl Wgall (e olsdl Ll
(Wle da V) el siiag

» If the current was variable in amount and direction during a period of time it is

called an alternating current (AC)
F

o el IS olilg yladedl psse HL! O 13)
(AC) gliaall HLall 0 -t
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The electric circuit:

A simple electric circuit consists of a lamp,
connection wires, key, battery, with a proper ._
voltmeter. oSl Jos 2y TE i

Tlias (Juoss Il czluas cpo Il daud) 450,501 8,511 o

Apaalin Lgzglalyd dllas | f
v When the key of circuit is “open” ) v
the electrons don’t move through the ety s
connected wires and through the lamp. (9) Jsan

Then the lamp is off.

IS 2y g SN Uz g Y Mgrae" 8,511 - like 090 s
e zluadll O 1 T luasdly MY

v" When the key of circuit is “closed”
the electrons will keep moving through
the connected wires and through the lamp.
Then the lamp will glow

(10y gca

SNV IM3 5 g AU Blio™ 8,511 zlae 090 beie
ZR gk luadll 050 1 .Tadlly

24 $e = remad |

?

® 2023 1R 4m

What does it mean? Electric circuit
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Measuring electric current

The Ammeter: is used to measure the amount

of electric current in the electric circuit

(millimeter is used to measure the small electric current)

ez Analoll) 450,gSIN 851N (3 Gludadl (3byeSII HLl Hlade (olid) Al g Joaiug 1A
(Bl S Gl pudsig

The following points should be taken into account when the ammeter is used
in order to measure the electric current.

3L Lo Blelie (599 520l (0 AsbygSUI 8,311 (3 (3L Sl oled) el gz ol e
1- Connecting the Ammeter in series with the device or the circuit.
B30l ol Sle=dl ae Jlgl e Nl Jasy

2- The resistance of the ammeter will be very small as related to the resistance of
the circuit.

B3l dsglia an A3)laalls Badse 3955 O s snad! doglie

3- The positive side of the Ammeter will be connected to the positive pole of the
battery and the negative side of the Ammeter to the negative side of the
battery.

Ll 43l Ly Loy (dyUlagll) Buesai) Czgall o] po eIl Slgn) gl CBylall by
(dyladl) Buuaid) CILl Cdadll dg= (e

9

® Q2014 2r5m

What is the practical benefit of: Ammeter?
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Activity (1): Measuring the electric current by using the ammeter

Tools:
Ammeter, wires, electric lamp, battery, variable resistor, electric key.

s o Laddl el gal
Steps: (byeS Tlide Biio doglie cdyyllay ((3LyeS luas cJmoss Il il g

= Connect the Ammeter, the electric lamp, electric key, battery and the variable
Resistor at the highest value by the connection wires with each other in series.

L) dod el e 8 psiall dnglially yyladly zliaally 3byeSdl Zluaslls Aasdl jle oo JS Jasys
Jlsidl e lgtany ao Jauo gl ST daulsy

= Close the circuit key, then see the light glows and the pointer of the Ammeter
deviates, referring to the flow of electric current in the circle, Record the reading.

3 G LS Clewdl df edin AuaYl Slar 3o Blimily lumoll ags LoD 8,510 zlide 45
.59!)_5.]\ cu.\.sb L}’L“' ‘5J3|H\J\

= Change the amount of the resistance (using the Rheostat), then the circuit current
will change we obtain a new reading in the ammeter.

Faod Baod 85,3 e Juamid 8,51l HUS aaid deglie Hlude pad

= We repeat this procedure and, in each case, we get a new value of the current flow

in the circuit.
BSIl (§ Oludall HLall wdz Hlide e Juams By S 39 Adaall 5,S5 o

Conclusion:

The reading of the Ammeter will alter with the alteration of the value of the current
flow in the electrical circuit which always refers to the amount of current flow in the
circuit.

e g1 Lesls s (20 45b,gSI1 8511 (§ Coludadl 5Ll e pai 35 Ased Belyd iz bl
B3Il @ oludall HLal
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9 Q2019 28 10m

® Explain by activity measuring the electric current in circuit had a lamp
by using the ammeter.
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The electric Potential Difference:

The amount of potential difference between two points inside the electrical field
determines the amount of electrical current flow between them, the direction of
electrical current flow will be from the point with higher electric potential to the point
with lower electric potential.

oo 3,8 dgzdl il dlaaill 31 A (3b,0SI dgzndl el dniidl oo (3L56S31 5Ll ol ool

Voltmeter: is used to measure the amount of electric potential difference between
any two points in the electrical circuit. (millivolt-meter is used to measure the small
electric potential difference)

QLyeSIl agl 358 (wbid) pasitu Sler 90 ikl gall
(M iuall gl 3,8 (el pusituy dualgall )

When a voltmeter is used to measure the electrical potential difference, it is
important to be aware of the following:

AL b &3320 533 2801 (30 GLyeSIl gl 358 pubd & Sisolal 9l jlez Jlasial s
1- Connecting the voltmeter in parallel with the device or the circuit.
3301 91 3lell o (S5l e salalgill Loy
2- The resistance of the voltmeter will be very high as related to the resistance of
the circuit.
B3Il daglie ae d3)laelly B S 0555 Ol Lz suelal gall doglie
3- The positive side of the voltmeter will be connected to the positive pole of the

battery and the negative side of the voltmeter to the negative side of the
battery.

a4yl Loy ey (dyyladl) Buuail] Cargall Cdadll ao fradal gl jlgd o gall Cykall Jas
(ladl) Bapaid) Ll Cladll dgr (o LI
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Activity (2): Measuring the potential difference between two points in the electric
circuit using a Voltmeter

Tools:

Voltmeter, wires, electric lamp, battery, electrical key. ]
1bladdl algol

. 3byeS Tluas ey (3L eS Tluan cdmoss DMl ¢ funlalgall jlg=>
Steps:
= Using the electric wires, we connect the electric lamp and the key between the
two poles of the battery. Then we connect the Voltmeter in parallel with the lamp.

Fealadgall Slaz dasys o3 edyplad! glad oy zldally 3beS)! lunall Juosil) ISkl dlaulsy Loy
Tenlaiiies
» Look at the deviation of the pointer of Voltmeter showing that there is electric
potential difference between the two sides of the lamp.

Thoaadl @b o0 (LS Sezx B3 2929 dl ndes Sralal gl jlgr S50 Byl 1o

Conclusion:

The reading of the Voltmeter represents potential difference between the two sides of
the lamp.

?

® Q2022 1R 6m

L«.,a.AJ\ @J.bu-u.x.@:eﬂ djs)\.x.a.nwmla.]}a.]\ Bslyd Cl’iﬁ.«u)’l

What are the differences between the following? Ammeter and Voltmeter
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Electric resistance
Electric resistance is the impedance caused by the resistor of the electric current

passing through it, its unit is Ohm (Q).
9T B gy lisy IS HLedl HLal) elladl Lgaig (&1 BLeYl  p 1dagliall

NOTE:
* The electric resistance is measured directly by using the Ohmmeter.

g 5l ol 450,401 dagliall

There are two types of resistances
v' Constant resistance: the amount of resistance is constant and can be

observed by the colors of the rings on its surface.
dogliell glaww (e Lgledl ikl NS o didyan ey ol dngliedl i ldde :dnl) deliol
v' Variable resistance (Rheostat): is a variable resistor which used to change the
current in a circuit.

8,511 (§ )Ll Hldde i) pusind Hladell e daglie ((liuwgyll) 8 paiell doliod!

o Q20221R6m

What are the differences between the following? Ammeter and Voltmeter
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Ohm’s Law:
The scientist Ohm formulated the relationship between the electric potential difference
and the current which passes through the resistor as follows:

145Y) A8l pgliall IS Cludedl Hladly (3UyeSI! dgzd! (338 oo A8l pol @l $lio ud) 1pgl 0313

potential dif ference (V)

Resistance (R) = current (I)

Ohm: The resistance of conductor with potential difference between its two sides is
one volt and the amount of the current passing through it is one ampere.

19 _psel M Hladl 5Ll Hlding .ty Ualgd dudyb oo dgzedl (3,8 Juoge daglie 1agYl

9

e Q20181R5m
What is the practical benefit of an ohmmeter?

9

e Q202275m
Define the following: Ohm
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Activity (3): Measuring a small electric resistance by using an Ammeter and
Voltmeter

Tools:
Ammeter (A), Wires, Voltmeter (V), battery, electric key, small resistor.

-Jaldil) ¢ ga
Steps: bt o glia ¢l jeS b oy g ¢ Jiralal b cJaa s Bl ¢ V) Slea
= Connect the electric system as in Figure. &
(The Ammeter is connected in series and b ale de
voltmeter in parallel) = e &

(31591 e Aralalgily Qg e Aued) Jasy5) KL guab o S slyyaSUl 5,500 Jasy

= Close the electric circuit and write down the reading of the Ammeter and the
Voltmeter.

Saalalgally Faad) Bs1y8 Jomud @3 8,511 Lo (3la

= Divide the Voltmeter reading by the Ammeter reading value.

This will give us the value of resistance by Ohm’s Law:

V(v
R(Q)=—I ((A))

e9l 095l s dagliall jlude e sz fnadl Bel8 Hliie (e siralalgall 8ol ldie @i
Conclusion:

We can Measure a small electric resistance by using an Ammeter and Voltmeter, we
can also measure the value of electrical resistance by using the “Ohmmeter”

e (uld (Sess Aralalgally Al Jloaiwl Hlaioll 8 s 45bygS daglie wld (Sey 1zt
FuagY ilgz Jlomiwl clldg 8lee ddyhas 45L,gSI1 dnglisall
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The Factors on which the Conductor Resistance Depends
1- Temperature: The resistance of some material varies with variation of the
temperature which that material is exposed to:
— The pure conducting materials will increase in resistance with increase in the
temperature (copper is an example).
— Materials such as carbon will have less electrical resistance as the
temperature rises.
— There are other materials with constant resistance regardless of the
temperature (such as Manganic and Constantan)
) p2a35 @ Byl drys VS Slgall Gans doglie i iy 1Byl dryd
ool Jo Lghly> oy £k e giaglie o135 duiall Ao gall Slgells -
Byl Aoy B &5L,eS)l gieglie J&5 oy 09801 Jin Slge drg3 -
(Ol oSy BRI ) Lghilym dmyd il Logo Luoys il Lgioglin (55 (5y3 Slga Sy -

2- Conductor length: the conductor resistance is directly proportion with its length
(5. Jrosall dsb o byl Canslils o gall daglie i Juogall Jobo

3- The area of the cross section of the conductor: the conductor resistance is
inversely proportion with its cross-section area

(Roc 1/A). @2yl ahaiall dlus go LuSe anlill Juogoll daglie 1022l aladell d>Lins

4- Type of material: The electric resistance differs according to the type of the
material when the other factors remain the same. As an example, the resistance
of a wire of silver is less than the resistance of a wire of iron which equals in
length and the cross section at the same temperature.

Laall e elaw doglie Jle .53 Jolgal) gl Baladl $93 OIS 450, dogliall Caliss
gy 31yl domys Wisg (o2 yal datally Jolall d gluns dodsdl oo s daglie (yo yaual

9

® Q2022 T4m+2014 1R 4m
List the Factors on which the Conductor Resistance Depends.
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Activity (4): The relationship between the resistance of a material and its length

Steps:

= Connect a practical electric
circuit containing Ammeter, battery,
lamp, wire and the electric key.

Il ol (30585 Tloran (S B3l (0 Eginan) Juoge Ellus dolay 1oLiddl Cilgal
. 3byeS zlae dloge Bl (po (nSusls (Juno g5

= Place the two clips between the two ends of the cable. We see that the lamp glows.
We record the reading of the ammeter.

sl 853 Jomudy lnaod] s LasMig MY §4b o cnSenlall i

= Moving the two clips on the cable gradually close to each other. To make the length
of the cable is shorter.

& Joriwall el Jgbo pisai)) Lzens Lagaans 5o clld! e nSaolall £y
= We observe that the lamp glows more and the reading of the ammeter increases.
Al B9l 3 Anedl BB (3 (2005 5L)lg Zluand g3 (§ (2 2L Jgua La>D

Conclusion:
The resistance (R) varies directly with the length (L) when the factors remain
unchanged.

(31 Jolgal gy (L) dab an byl bl (R ) Juogoll doglin 1z bsduwdl
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Activity (5): The relationship between the resistance of a conductor and the area of
its cross section.
Tools:

Battery, two cables of (nickel chrome), electric lamp, ammeter, connection wires, two
clips of conducting material, electric key.

Sanls dios3 el Al ¢ 31aS e ¢3S Sl B5lo (3) cbioge (xSihan eyl 1oLl lgol
GbreS e dloge 83 0
Steps: :
= Connect a practical electrical circuit in series
Containing ammeter, battery, lamp and a cable
made of nickel chrome.

£9yS JSdl oo dlg Wllang Zluanlly dyladly Auedl (S g ooyl ddlgie ddas 450 ,gS 831> Loy

= Place the two clips between the two ends of the cable and record the reading of
the ammeter.
S Bely8 ol g mluasdl zagd Lasdig elludl §,b o oSiulal! aas
= Take the two identical cables (nickel chrome) .
and join them together to make them one thick
cable with a cross section of (2A).

s e Jramid dly s glazmiy anes Logadybo anyig (29,5 JSill o) bbbzl Sl dss
(2A) S5l (o532l dalaiin dLuvo Jadke

= Place the two clips between the two ends of the two cables (at the two ends of the
thick cable).
(Landa)l el @55 o) oShad! 35k o0 Saolall auas

= Observe the reading of the ammeter will increase, due to the decreases of
resistance when we duplicate the cross-section area of the wires

o2yl gaiiall d>lue daclian Jis degliall obaid doud )l 8613 sbajl LoD
Conclusion:
The resistance is inversely proportion with its cross-section area
(R < 1/A) when the other factors remain the same.

(653 Jslgall gy (90ya)l aladell dluns go LenSe (awlill Juogall daglie 17z L)l
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Methods of connecting the electric resistors

350,680 Sloglaall oy 3,

Series connection

Parallel connection

Total current: It = L =1,

Total current:  Il;ppqr = L1 + 1

Total potential difference:
Viota = V1 + V5

Total potential difference:
Viotas = V1 =13

: . The equivalent resistance:
The equivalent resistance: 1 1 1
eq 1+ Ry Req R, 'R,

Compare between connecting of lamps in parallel and in series:

v' Connecting lamps in series
o When one of the lamps is faulty or disconnected, the other lamps will be off.
o There is only one path for the electric charge movement through the electric
circuit.
dl¥ e zobadl by v
el Jlsdl e gan s dbgyyall 6539 malias)l gz 0B alias)l d> g8y gl e wis o
48U ,gS31 8,311 UM AL ,gSUl bl Sy U9 Gme dr g ©

v' Connecting lamps in parallel

o When one of the lamps is off or remove, the other lamps will not be affected.
o There are other paths through which the electric charge can flow.

Sl Je mrbasll by v
Azbgio (5 G)ledl e dae dbgyall (65391 zubianll ez 018 zolias)l T a8) of Clas wie o
A5LygSI1 451, 8511 I 4Ly gSUl ol sl Ao oyl Bk drg o

® Q2019 2r am+2014 2r 5m/ State the characteristics of the following:
Connecting lamps in series.
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EX: In the nearby diagram, there are three resistances (R1=6Q, R>=9Q, R3=18Q). The

equivalent resistance for them is connected AN

to an electric potential difference of 18V. Calculate: "
1- The amount of equivalent resistance. 2l AAA—
2- The current flow in each resistance. o " —3"
3- The total current flow in the circuit. A,

R3

Solution/ R1 =60, R2=9Q, R3=18Q, V; =18V

1)
1 1+1+1 1+1+1
Ry Ri R, R; 6 9 18
1 3+2+1 6 1
R, 18 18 3
R.q = 30
2)
VT=V1=V2=V3=18V
v, 18
11:—=—=
R, 6
I_V2_18_2A
"R, 9
: V3_18_1A
3T Ry, 18
3)
IT=11+12+I3=3+2+1=6A
or
r=ar-2-1
T R 9
64| Page
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Q2014 1r 12m/Three resistances (4Q, Q, 3Q) Connected in series with each other. The
equivalent resistance for them is connected to a potential difference of (18V), then
electric current of (2A) flow in the circuit. Calculate:

1. The amount unknown resistance (R).

2. The potential difference for each resistance.

SO|UtI0n /Rl = 4Q, RZ =?,R3 = BQ, Vtotal = 18V, I = ZA, Vl :?,Vz :?,V3 =/
1)

V,
Req _ t(}tal
18V
Req =77 =%

Req = R1 + Ry + R
R, :Req — Ry —R;3
R, =90 — 40 — 3Q
R, = 20
2)
lLiotar =11 = 1, = I3 = 2 A & Since the connection is in series
Vi=I1 XR  =2A%X40 =8V
V,=1,XR, =2AX2=4V

Vs = I3 X Ry = 24 X 3Q = 6V
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Short Circuit
Short circuit: It is connected a thick conducting wire to two ends of one of the lamps,
we see that this lamp will be turned off.

aoxr bl JI el (6358 i B piue dinglie Lads el layy P doglio L”gjlo e 18 arll 8,510
Sl 831 o Lo 1Ay doglial| palaiid Jadall el (§ Ol

NOTE:

Avoid connecting the Ammeter directly with the source (without any extra load in the
circuit) because that would cause damage to the ammeter and the battery (if the
source has high power). The reason is that it exposed by a short circuit and causes
a very high current flow

beo dyladl Caliy 4ali J] 952 1ia 0Y 8511 § Jam 3929 e 0 yduaall go Bl Auedl Jay s
BRE-IN] L";L;;)Lf.'s)gj.c, lgie gt Bmad 8,515 ] Lo yad clldg ddle §)u8 93 Huuasll o813
Connecting Electric Cells
v' Connecting electric cells in parallel
o all the positive poles will be connected together and all the negative poles will
also be connected together.
o The special characteristic of connecting cells in parallel is to supply higher
electric current.
o the total voltages will be equal to the voltage (emf) for the one cell.

t J13l e W Jayy v/
Cormgall ailly AW Adsl) (Ll Cadl o asyy Jo¥1 A Corgall il o
Jle dgz 355 35 JIsdl e Wl by olias 00 0
BN G dbgaye duls S dgz B8 Eoame ol S (&)3a))) dgal B3 ©

9

® Q20192ram+2014 2R 5sm/ State the characteristics of the following:
Connecting lamps in parallel.
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Connecting Electric Cells
v' Connecting Electric Cells in series

o the positive pole of the first cell will be connected with the negative pole of the
second cell. The positive pole of the second cell will be connected to the negative
pole of the third cell and so on.

o The characteristics of connecting electric cells in series is to supply higher
voltage

o the total voltages will be equal to the sum of voltages for the cells which are
connected in the series.

® Q2019 2R 4m+2014 2R 5m
State the characteristics of the following:

Connecting lamps in series.
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Solution of the question of chapter (3)

1- Increasing the number of connected resistances which are connected in parallel
between the two poles of a battery in an electric circuit, then one of the statements
will be correct:

a) The total potential difference will decrease across each resistance.
b) The current flow will increase in all resistance.

c) The equivalent resistance will decrease.

d) The total potential difference will increase through each resistance.

2- Increasing the number of resistances which are connected in series in an electric
circuit containing a battery:

a) The amount of potential difference will be same each resistance.

b) The amount of potential difference will increase of equivalent resistance.

c) The amount of current flow will be equal in all resistance.
The equivalent resistance will decrease

3- Which one of the following =
circuits in regarded as correct g —
when used to measure small [
resistance by connecting an

Ammeter and Voltmeter. = — — s
Look at the indicated figure: : D Z 1 ®

4- The electric current flow (I,) in resistance (R) in the electric circuit diagram given
below equals:
a) 0.1A .

b) 2A i
C) 2.1A ow 2A >
d) 1.9A .

4- If the reading of the Ammeter connected to the circuit in the diagram is (6A) the
reading of the Voltmeter in this circuit equals:

a) 6V o
b) 12V miot
c) 18V FO wae
d) 3V N

68| Page MJ&.‘
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6- One of these is the unit for measuring the electric resistance:

A Volt Coulomb
5SS b) 2 C) Volt X Ampere d) e
Volt Ampere

second

7- Electric resistance for a conductor cable does not depend on:
a) Cable’s diameter.
b) Length of the cable.
c) The type of material of the cable.

d) The electric current flow in the cable.

8- The batteries in the following electric circuit are identical. Explain in which one the

T"‘*' [ ]

plastla ruler

lamp glow sharper:

d)

9- The electric lamps in a circuit are identical. Which of the lamps glow weaker?

J . - -
1 1 - |

thick wirc’_-|
[£]

(D] (C] (4]

10- In this diagram a thick cable has been connected to the sides of the second lamp
(between the points c, b):

a) The second light will be off with the resistance (R) R R, ‘

increasing the flow of the first light of resistance (R). " "

b) The second lamp is off (Resistance R) will increase Y
the glow of the second lamp with resistance R. 3
c) No difference in the glow of the tow lamps R1 or R2.
d) Both of the lamps they will be off R1 and R2.
69| Page

Jwl 091 :5Uw



: Chapter three cUjuo
C ) Electric Current bwgioll &I

Q2 / To measure the electric current flow in a circuit/circle, an Ammeter is required. Is
the Ammeter connected in series or in parallel in this circuit? Explain.
Answer/
The Ammeter must be connected in series, to allow all the electric charge pass in the
part where the Ammeter is located.
HEIPE 3]
eI UM 59,00l B3Iy sl SIS (3 &laiadl limid) gunn goead Jlsil e Al Slez Loy
oo bogoyall
Q3/ Why is the preferable to connect the lamps and the other equipment in the
electric circuit in the house in parallel?
Answer/ The reason is:

o All the lamps will get the same electric potential difference.
o When one of the lamps is off or remove, the other lamps will not be affected.
o There are other paths through which the electric charge can flow.

HEIPE A]

SEISVACEVE SIRUI P SR VE ¥ ROEN N F VE e

dzbgio (B0 G)lsdl e dae dbgyall (65391 ubianll gz 01 zobas)l dl a8) ol Clac wie o
450 ,4S 8,511 I AL 4081 lisesd) dSym) oyl Bus d> g3 o
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Problems

)

P-1 What is the amount of current which flows through a cross section in a
conductor which electrical charges of (9 uC) in time (3 us) passing through.

Solution/

P-2 By observing the diagram, calculate:
1. The amount of equivalent resistance for all
the resistances which are connected in

the electric circuit.

q=9uC, t=3us

Electric current =

Quantity of charge

Time
9ucC
=172 _.

t 3us

= R1=3Q

= AVAVAY,

R2=6Q)

3 R3=9Q A)
+|1=
=11 A I

2. The amount of potential difference at the two ends of each of the resistance

3. The amount of current which flows in each resistance.

Solution/

1)

2) ~The connection is parallel

1 1 1 1 1 1 6+4+3+2
B e SR T T
1
Req—HQ

~ Vi =V =V3 =Vigtar

18
VTzReqXIT=HX11=18V:V1=V2=V3=18V

v, 18
11=R—1 ?=6A
v, 18
IZ:R_Z ?=3A
vV, 18
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P-3 The two resistances (R, 2Q)) Connected in series with each other, then they
were connected to the two ends of a source of electric potential difference (12V),
then electric current of (2A) flow in the circuit.

Calculate the amount:
1. The unknown resistance.
2. The potential difference for each resistance.

SOlUtIOﬂ/ Rl =? Q, Vtotal =12 V, I = ZA, RZ = ZQ, Vl :?, VZ =7

1-
s Veota _ 12V _
i I 2A
Req =Ry + R,
Ry = Req — R,
Ry = 60 — 2Q
Ry =40
2.
liota1 =11 = I, = 2 A & Since the connection is in series
Vi =1; X Ry = 2A X 4()
v, =8V
V, =1, X R, =2A X 2Q
vV, =4V
72|Page

Jwl o081 :3lwil



el jio Chapter four |
buwgiall AWl Battery -

CHAPTER (4)
BATTERY & ELECTROMOTIVE

Introduction

This chapter talks about the simple cell, explain how it works, Contents of dry cells,
explain why the amount of voltage for the charger source is bigger somehow than the
amount of battery electromotive force and the types of cells.

sand dgdl e 098 G dlgibgin dglos 44 claruddl L1 e Juaddl I Gus
U1 1939 daylUanl) 45L,gSIl dadlull B9all jluda cpo 553U of diaylas 4ST oy>-Ladl

The Battery

It is the source of producing energy
by the chemical reaction, it's made
from an electrical cell, one or more
cells, each cell contains chemical
materials and other contents which
enable the cell to produce electric current

Py

Battery
IS AT 9l Bulg dds ope dyladl (99SE59 Al codle o)l dlawl gy d8Uall a4l jluan (& 1dlall
b8 58 Z5) e Aedsdl 053 (5,3 ligiomag AolasS (S5 Ll s

9

® Q20193R4m

State the basic function of: Batteries.
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Activity (1): How does a battery made with lemon work

Tools:
Mille-ammeter, nail, piece of copper, lemon, wires for connection.
s o Laddl el gal
d.:v,o}: 1Y cub.«ob UjAJJ 4.:..> cwb:ﬂ\ OR dalnd 4)M 4J\J.AT uLo

Steps:
» Fix separately the nail and the piece [ szomv]s
of copper inside the lemon < ’—JR
» The copper will act as a positive "\ P
electric pole, and the galvanized nail
will act as a negative electric pole thus,
generating a potential difference between the two poles.
» Join the wires from these two poles to the two ends of Mille-ammeter.
» We see that the pointer moves.
1O glasll

09l (§ oulodl (3o Anady slaall yoyis >
8 e B0 g5 U1 6352 eIl 3 i jloceally Cr o JeS (aiS ol oy >
(AsoI! o) 3 Stl) oliie 5 JI S5 (Shaws csladll Jiogi >

coobBall_ige (Bl Lalysl sl

Conclusion
When the pointer moves, we conclude that electric current flows in the external circuit

as a result of releasing electrons from the nail towards the copper under the influence
of acid solution.

4.79.,\.: &ﬁ)l.é;” 5J5|JJ| Lg L}b)GS)L,S gM\ ul.c Vs UJAj U”L.‘-Q-AJ‘J‘*’}“ db:u\ LYY TE :va‘
(bl g2 dgmin g0l Jgloeadl 5L Hlowwad! opo @lig ASIYI @D
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Activity (2): Converting Chemical Energy to Electric

Tools:
A plate of copper and zinc, glass container sulphuric acid, Galvano meter and wires.

-Jaldl) < gal

Steps:
» Place both the copper and zinc plates
inside the glass container filled with o o
sulphuric acid diluted.
» Join the two plates with wires to the
two ends of the Galvanometer sulphuric acid diluted
» The pointer of the Galvanometer will move as a result of flowing an electric current
in the circuit.
» This system is called a simple electric cell.
1O glasell

REEIN FOW AU IR ENPT NN Tl sleg U215 o) Bdly peloidl liswine puad >
Sregilalsdl ez @b I Jogs S prizaiall duas >

S50 8 ébj.gs)l» Old! e DY ¢ Ao gl &go Byl LoD 3

dlasud! 4L gSUl ddsd! ol jlgadl o (g0 >

Conclusion

An electric potential difference will be generated between the two plates as about one
volt. As a result, sufficient energy is generated allowing electric current flow when
connected to an external circuit.

) Aol iy -Ualgd Jlg> Hdds JbyeS dgzr §% nwddan)l riesduall (o Ui izl
A 8510 Lgay die JLyeS )W Dbl rad 40K d3Us w4
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Classification of Batteries:
Batteries can be classified into three typed:
1- Primary Batteries 2- Secondary Battery 3- Fuel Battery

11931 M I bylad) el
2589)1 dyllay -3 &gil6 dyyllay -2 Aol dyyllay -1
Primary Batteries
s Simple cells stop working and be expired if ones of its chemical components are
consumed.
*» They cannot be charged, so they need to be replaced.
« An example of this type is the simple Galvano cell and dry cell (carbon- zinc).

dd g &yl

L@J@j&d\@@g&” .)\3.0.” df i‘M@-uu\..\:ul.ngm ijwyd cM\ bM\ o
L@.m ua.l:u.” g/.lb.u‘..U cL@.Wu Sal.cluiw)’ o
.(MJB—Q&a)S) 48| ddsdlg daiwad! ASLaI) Azl Jio o

9

o Q018r14m/ Choose the right statement for the following:
The simple Galvano cell is:

(Primary battery, Secondary battery, Fuel battery)

o Q2019r22m/ Choose the right statement for the following:
The simple Galvano cell is:

(Primary battery, Secondary battery, Fuel battery, Rechargeable battery)
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Dry cell (carbon- zinc) o
It consists of a vessel of zinc as a negative pole,
A bar of carbon inside as a positive pole

which is surrounded by electrolyte paste

(Made of ammonium chloride, zinc chloride,
water, manganese dioxide and carbon powder).
As a result of chemical reaction, a potential
difference generates between the two ends of

the cell by (1.5 V), then the electric current

flows when the two ends of the cell are connected
by proper external resistance, (Carbon- zinc) cells
have many uses such as torches, generating electric pulse units for remote controls,
cameras and electric children’s toys.

Insulation

Zinc electrode

Carbon
electrode

MnO,, carbon,
NH,CI, H,0

dors 09981 o dgas dlawg § cedlo (S Joms (o)l (e sleg (o 0555 A3l yladl
deaSol 3L slally eyl U999 0959081 Uy olS o 1955) dnind g ASY) Doy Jolone (g (S
oyl Al 3510 o g d iz JuasS S e Aoy (Oo5B0) Ggmeanes pssensiial

G Bl I Joriad cowlin (25 Jozo lgudybo Loy e (3L5gS )L by e (V1L.5)

" U ey ol AT ey 8 (Sl B3] agobell A gall LS

9

® Q2019 1R 5m+2014 1R 4m+2014 2R 3m

What are the basic components of? Dry cell.
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The Galvano cell

The Galvano cell consist of two halves’ cells.

In each one there is a metal board sank

inside. 45

One of the boards is zinc (Zn) and the other ! Na,SO, |
One is copper (Cu). |

Zinc Copper
Each board sinks inside one of its salts gl : 8- e
solutions (ZnSOg4) and the copper board sinks -
in (CuSOa).
The atoms of the metal inside the cell leaves B, C
the electrons on the board and get into the e cuso, g

solution as positive ions.

Accumulation of electrons on the zinc board (negative pole) will be greater than
the accumulation on the copper board (positive pole). This system was named
according to its first inventor Danial. So, it is called Danial cell

g eyl e Lot ¢ an 9d Lk By IS (G e il (s oo L3AISII Al 0935
T8)9 eyl GlaS Jshons (3 yei eyl 290 4ol Y Jghone (3 Lagie S oy -l (30
Gl dd e Joloeall Y539 zolll Lo @by ASIVI 55 Guaadl D3 . liupS Jokoes (3 yaiy ool
29 e WesSl3 e ST 090 (ULl ) eyl zgd (e lig ASIVI @155 0] il dr go
JUS1S A A3l el onid JLS1S 991 sl munls (o pladdl g (G godl dadll) (ol

® Quo1s2r sm/Answer the following question:

What are the components of simple Galvano cell? And how it works?
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Secondary Battery

This is a kind of electric battery which can be recharged

the chemicals material inside it reacts, and then the chemical energy stored in the

battery will be converted into electric energy.

% To recharge it an electric current is needed to flow in the opposite direction to the
discharge current in order to convert the electric energy to chemical energy which
will be stored inside the battery.

< Examples are the car batteries, and (ion-lithium) batteries which are used in
electronic device such as computers.

X/
°e

X/
L X4

LI dyyladl

Lo dale] oSr «dsbgSIl lyladl e 95 (2

4,5056S 3o J] b Bg3eall A3luasS! dBUall Jgonind Lgsiosd () A5 arSl slgall Jelics
A8l Jogmd clidg doyaill Hlad (uSlaell olmidl (§ (3LygS LS Hle] Cllay i 8oLy
oyl (§ 0355 AbluaS 35U ] LlyeS))

(Blnll) Jin &39SIV 54291 3 Joniasd 1 (ol O50l) Al bl Ayl 1 s

X/ X/
° L X4

X3

S

Car Batteries
These kinds of batteries can be recharged. It is used to Switch on the engine of the
car. the car battery of six cells which are connected in series will supply twelve volts
(12V), when the battery is fully charged. The lead battery consists of lead boards
(Pb) facing boards lead dioxide boards (PbO2), where all of them sink in the solution
of (H2 SO4)
8 baad! oyl
dyllad Byld) o Juid ey e Jand Lot B3le] oSy (1 &L, lylad] (0 £55 (B
ool A5 0585 i (V12) ass Jlgill s lgwany gn dbgase WIS (6) oo d3sSall 8yl
Jslxa 3 Hgesn LMy pobioyll wuSol Zl9ll ae dblite olio)l 19l oo poliol Ayl LSH59
Lo Sl sl

o Q2018 1r 5m/ Fill in the blanks with the term that complete each statement:

A car battery of (12 V) is consists of six cells connected to each other
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Charging Battery

1) Connect the battery to the source of direct
current (join the positive pole of the source
with the positive pole of the battery, and AR

. . : 14 '

the negative with negative). &3

2) The external source must be slightly Higher &
than the electromotive force amount (emf)
of the car battery.

3) Remove the plastic covers of the battery during the process of charging to get rid
of the gases that would be generated as a result of chemical reactions inside the

battery.

Battery charger

ryladl i
gl Chadll o (L) jdaal) Cargall Cdadll uad) et HIS Hduaes dyladl by (1
(Al ao Ildl adlly dyyal)
450,eSI dndlull 48l Hlade oy Judis ST > Ladl suuasdl ddalgd Hlade 090 O e (2
Ayladl
Bulgiodl Wil (e palsall Lyladl s ddas U3l (§ dylad) 4! 4haeYl 2355 (3
ehsls Juas I A5 eS| e i) Al

Maintaining the car batteries
1. Avoid extracting high current from the car battery for long period of time.
2. The level of the acid solution (electrolyte) must be slightly higher than the level of

the battery plates.
3. The battery should not be left for long time without usage.

:5,)[.-.‘-“‘“!‘ aJ‘)Ua.u Ll
bl 53 Bl Bl 0 oS s i 1

Ldloriwl e (po dbgh 8ue) dusolodl dyylladl )5 pue .3

o Q2019 1r5m /Draw only a diagram of the process of charging a car battery.
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Components of the lithium-ion battery
1- A solid cover especially designed to resist high pressure and the heat
which generated inside the battery.

2- The cover contains three thin layers wrapped in a spiral way:
a) The positive pole, (of oxide lithium cobalt)
b) Insulation, (of plastic material), allowing the ions to pass through.
c) Negative pole, (made of carbon).

3- The three layers are sunk in electrolyte solution (mostly Ether).

Aoyladl J31s 8l grall 8ylysdl dyag dassall Jesiy e &I -1

1 Jied gLl odag (olg) i ddgale dad) il & B e dlslio M| Sgizw -2
(poeieddl CILgS Sl p0) o gall Lal (a
LI 9500l U g zraed (il 83 ¢y0) J3lal (b
(058 (30 Egiuan) LIl clatll (c

Y 52 A2V 9 Glg S Jslome § Bygaie AL LA 0555 -3

9 Q2018 2r sm/Answer the following question:
® How to maintaining the car batteries?

.: Q2019 2r 2m /Answer by (True) or (False) and correct the wrong statements
without changing underline words:

¢ In (lithium —ion) batteries, the insulation boards between its two
poles will allow ions to pass through it.

8l|Page
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e Q/ The difference between the battery (ion - lithium) and dry cell

Dry Battery (dry cell) Lithium-ion Battery
Primary battery Secondary battery
Al 4 Uay 45 4y
It Can’t be recharged It can be recharged
leind sale) S Y Lt sale ) (Say

It has insulator that separates the

. ositive pole from the negative
It doesn’t have insulator P P 8

Wte sabe led i gl) kel Ozie;:u}c 3l L]
bl
Dry medium (electrolyte paste). Electrolyte liquid medium.
il o gl Jils Lo 5 L]
You lose (20%) of its charge in a Lose only (5%) of its charge in
month when it is not used. month if it is not used.
Dt A Lgtind e () i e A Lgtiad e () i

9 Q2012 2r sm/Compare between the following:
[

The primary battery and the secondary battery in terms of the type of
chemical medium included in each.
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Fuel Battery

< This is a cell which is able to generate

an electric current depending on fuel

( chemical material) which is supplied

by external sources.
< This kind of battery does not stop working, as long as it is fed by fuel.
< For example, hydrogen fuel batteries.

399901 dyllay
o 347 S (A0S lge) 25891 (e Lolaiel (JUygSIl Hlall adgs e 8,008 dds (29 .1
(S oas
25853L jgaed dis Hlpatuls Jasd (RS lglgnbo LY .2
(gl 989 dyllas (Jle .3

Hydrogen fuel batteries

1- Hydrogen fuel cells convert the chemical energy to electric energy.

2- During the operation, the hydrogen and oxygen gases which are obtained from
the atmosphere will be converted to water and electric energy

3- The fuel battery consists of thin boards. Each cell generates electric potential
difference of (1V). linked to each other in series.

4- Fuel batteries are used in many modern applications such as computers,
operating modern cars.

59391 duylay Cljres
45LygS Bl ) A8l S dBUall g5 e Joad (nrgyiegd! 2589 &ds O -1
slo JI 921 (3o 393 Ll cnamasSoYI 5Ly (g yindd) S g o 398901 Al o <l -2
A5bygS Bl
BB T os Ble (p ogdg)) Byl 0] -3
ol Je pandl lpang dbgiyeg la=l
CJL.S)-AJD Gl Juaid L% g dbasdl laudaill U“J}Sé 3984l 4{)&2) lasind -4
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The properties of hydrogen fuel batteries
1- It does not contaminate the environment.
2- Hydrogen technology does not contain dangerous factors. It safe to use.
3- It has a very high working efficiency.
4- It lasts very long compared to the other kinds of batteries.

39991 doyllay oo
el Lol eByghas (gud yud (o9 ydagd L gliSS -2
e ddle Lehaid 8:aS -3
Obladl 3L e B)laadl i bgb pee -4

?on1z 2r am/ Choose the right statement from the following:

Hydrogen fuel cells convert:
(the electric energy to chemical energy, the chemical energy to electric
energy, the electric energy to light energy)

® Q0132rsm/What are the properties of Hydrogen Fuel Battery? And what
its uses?
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Electromotive force (emf)
It is the electric potential difference between the negative and positive poles for any
battery when the electric circuit is opened, given by:
Lodie dylay T argoll Cdailly ALl Cdaddl o 3LyeSIl gl (3,8 (1450 ,SU) dabdlll 8 gall
(A8l Jaady cdogitie d5l,gSUl 8,511 O6SS
Work (w)

Electromotive Force (emf) = m

Ex: An amount of electric charges (g) has flowed (10C) through a battery. The
battery gained energy (W) of (20J). Calculate the electromotive force (emf), i.e., the
energy gained by one coulomb.

Solution: g =10C, W = 20/

20
=—=2Volt

W
emf—q 10

Q2022 1r sm/An amount of electric charges (2.5C) has flowed through a battery with
electromotive force (1.5V). Calculate the amount of energy spent on a moving
charge.

Solution:  emf = 1.5V, g = 2.5C

714
emfzg - W=emf -q=15%x25=3.75]
Q2023 1r 10m/An amount of electric charges has flowed (20C) through a

e battery. The battery gained energy of (60J). Calculate the electromotive
force (emf). i.e., the energy gained by one coulomb.
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QUESTIONS OF CHAPTER FOUR

Q1/ Choose the correct statements for the following:

1.The unit of electromotive force (emf) is volt (V) and equals:
a) AIC
b) J/IC
c) C/s
d) C/J

2.The simple Galvano cell is:
a) Primary battery
b) Secondary battery
c) Fuel battery
d) Rechargeable battery

3.A car battery of (12 V) is consists of six cells connected to each other
a) All in series
b) All in parallel
c) Three cells in parallel and three cells in series

d) Two cells in series and four cells in parallel

4. In (lithium-ion) batteries, the insulation boards between its two poles will carry out:
a) Allow ions to pass through it
b) Allow electrolyte solution to pass through it
c) Allow the ions and electrolyte solution to pass through it

d) Dose not allow any of the above to flow

5.When charging a car battery, the amount of:
a) Source voltage must be slightly greater than the electromotive force (emf) for
the battery
b) Source voltage must be less than the electromotive force (emf) for the battery
c) The source voltage equals (emf) for the battery
d) The source voltage is much greater than emf for the battery

6.Hydrogen Fuel Cell converts:
a) Electric energy to chemical energy
b) Chemical energy to electrical energy
c) Light energy to chemical energy
d) Electrical energy to light energy
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Q-2 what is a secondary battery? Give an example.

Answer/

This is a kind of electric battery which can be recharged, to recharge it an electric
current is needed to flow in the opposite direction to the discharge current, examples
are the car batteries, and (ion-lithium) batteries.

Q-3 what is the type of energy stored in a secondary battery?

Answer/

the electric energy in a secondary battery stored as chemical energy inside the
battery.

Q-4 Explain by diagram the process of charging a car battery.
Answer/

Battery charger

Q-5 what procedures are needed in order to maintain the car battery?
Answer/
Maintaining the car batteries

1. Avoid extracting high current from the car battery for long period of time.

2. The level of the acid solution (electrolyte) must be slightly higher than the level of
the battery plates.

3. The battery should not be left for long time without usage.

Q-6 List four pieces of devices in which a dry battery is used.
Answer/

(Carbon- zinc) cells have many uses such as torches, generating
electric pulse units for remote controls, cameras and electric children’s

toys.
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Q-8 what are the contents of
a) Dry battery
Answer/

It consists of a vessel of zinc as a negative pole, A bar of carbon inside as a positive
pole which is surrounded by electrolyte paste (Made of ammonium chloride, zinc
chloride, water, manganese dioxide and carbon powder).

b) Lithium-ion battery
Answer/
1) A solid cover especially designed to resist high pressure and the heat which
generated inside the battery.
2) The cover contains three thin layers wrapped in a spiral way:
a- The positive pole, (of oxide lithium cobalt)
b- Insulation, (of plastic material), allowing the ions to pass through.
c- Negative pole, (made of carbon).
3) The three layers are sunk in electrolyte solution (mostly Ether).

PROBLEMS

Q1/ Calculate the amount of work spent on a moving charge of (2€) in an
electrical circuit containing a battery with electromotive force(emf) (1.5V).

Solution/ q=2C, emf=15V, w=7?

w
emf:E - w=emfxq=2x%x15=3]

Q2/ The electromotive force (emf) for a battery (12V) and the amount of
work supplied by the battery in order to move a charge (q) (120 J). Calculate
the amount of moving charge (q).

Solution/ q =7, emf=12V, w=120]

w 120

= =10C
emf 12

f w
emf=— - =
q q
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CHAPTER (B)
ENERGY & POWER

Introduction
This chapter talks about Electric power, electrical energy and how to calculate it,

Electricity in our houses, explaining importance of earthen the electric devices with
metal cover. showing importance of rationalizing of using electric energy.

doudoll

g Wig0 @ sbygSIl gl Sy Al gSI1 A8Uall (d8L,gSI) 8)ddll (e Gty Jradll Lin
430,481 AUl Jlaaiesl @ Ao Al dradl oy e dbaodl COMAN 3 430,601 B3g=Y) (o)l Ao

Electrical Power
The consumed electrical power: is the amount of energy which is consumed or used

by an electrical device in a unit of time is given by
ool 89 (§ Gyl Slezell Lyaiiian ol LgSdginw (oI dBUall jlude (o 1dSUgiuall 45L,¢SII 8)uall

Energy (E)
time (t)

Power (P) =

NOTE:
> Power is measured in units (Joule / second) and is called Watt

blg (£859 (436 \ J9=) Bi>gy julas 8yaall

> As the power consumption of a lamp increases, the amount of light produced
increases.

ety (@) s guall A4S 835 ez luand) ASUgiuell 8)03 B31) LS
Electrical Power
Electrical Power: equals the current multiply and Electric Potential Difference, it's

given by:
- 3Ly agzll 3389 LS Ll Lo Juol> (148l gl 8yua)l

Power (P) = current (1) X Potential dif ference (V)

P=1xV or P=I*XR or P=V?/R
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Example:

In the nearby diagram, an electrical heater operated by (220 V), resistance of its
heating bars (one of three bars is 88Q) Calculate:

1- Power consumed by one of the heating wires.
2- Current flow in one of the heating wires.
Solution/ P =220V, R = 88(Q,

vZ  (220)2 48400

1-P == = 550 W
R 88 88

2- [=-=2"=254
R 88

Q2019 2r am/Electric device consumed energy (18000 J) in (5 minutes). Calculate the
power consumed.

Solution/ E = 18000/, T = 5min = 300 seconds

P_E_ 18000 J _ .
" T 300 seconds e

9 Q2014 1r 12m/ An electric lamp operated by (12V) and its power
® (24 w) calculate:

1. The current flowed in this device.

2. The electric energy consumed during (2 hours).

9 |Page
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Electrical energy and how to calculate it
Electrical energy depends on the amount electrical power of device. According to
relationship:

{2l o 5lgl) AL, gSI1 Byl e daiad &5 ygS)) 3Ll

Electric energy (E) = Power (P) X time (t)
NOTE:

> Energy is measured in units of ( Joule ).
(Jgzl) Bamgo Lwlas 45Ul

> We can calculate the cost of electricity used by operating a device for a certain
period time:

I 3o a3l oo Bed B4Vl (3 ASUgienall 5L 5gSU1 A8l ARk ol LiSKa
Cost = Energy (E) X unit price of unit Energy (u.p)

Cost = Power (P) X time(t) X unit price of Energy (u.p)

Example:
A hair dryer with power (1500W) used for (20 minutes). Calculate
the amount of electric energy consumed by the hair dryer.

Solution/ P = 1500 W, E =?, t = 20 min = 1200s
E =P xt=1500x 1200 = 1800000 J = 1800 KJ

Example:

An electric teapot uses potential difference of (220V), an electric
current of (10A) flows. Calculate:

1- The teapot’s power.

2- The electric energy consumed during (20s).

Solution/ V =220V, I =104, P =?, t=20s, E =?
1- P=1XxV =10x220=2200W

2- E=Pxt=2200x20=144000] =44K]
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Example:
If you can use electric vacuum cleaner for 30 minutes consuming power of 1000W
and the price if a unit is (100 x dinar/ (kW-h)). What the price that you should pay?

Solution/
P = 1000W = 1KW, t = 30s = 0.5h, unit price = 100

dinar
KW-—h

st =?

)

Cost = Power (P) X time(t) X unit price of Energy (u.p)
dinar

KW —h = 50 Dinars

Cost = 1KW %X 0.5 h x 100

9 Q2019 18 10m/An electric boiler consumes power of (2000W). It
worked for (45 minutes). What is the cost of consumed
energy if the price of 1(kWh) is 100 Dinars?
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Electricity in our houses
Electricity in our houses consist of two wires:
> The first wire (L) has a potential difference of (220 V) and is called the live wire

(hot). (L) (2 Sl oy (220 ) (S9lua 0g (L) S el

> The second wire (N) is called the neutral wire (cold) it has low potential
difference, because it is earthed.

.02 dlal s (bly dez 358 4 (HWI ) dalaxall elhadb (s (N) U1 el

Earthed circuits

» The earthed wire (E): It is connected to earth. It is used for the safety (safety
wire). If any fault happens in the electric circuit or if the live wire touches the
metal cover of any electric device, this will lead to a large amount of current to
flow from the live wire to the earth through the earthed wire. This will make the
shock less dangerous.
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» Plug with fuse: the electric plug consists of the live wire (L), the neutral wire (N),
the earthed wire (E) and the fuse. It is used to avoid an electric shock.
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» Fuse: is made of a metal wire, connected in series with the live wire before the
current enter the device If the current is more than that limit, then this metal wire
will hot and melt, then the electric current will cut off
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» Disconnect device (Cut Over device): It is an electric device disconnects the
electric current automatically in case the current flow exceeds that which was
planned.
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e Q20192ram/ What are uses of (Earthed wire)?

® Q2014 1r 4m/Give the reason of the following:
The fuse is connected to the electrical circuit of the house in
series with the live wire before providing the electric device
with electric energy.
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Avoiding an electric shock

We can avoid the electric shock by using the earth wire is normally thick, but its
resistance against electricity is very weak, less than the human's resistance.
Therefore, the current flows in the wire but it doesn't flow in the human body.
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To protect yourself from danger you must be careful and follow the following
safety procedures.
1- Do not touch anybody who is exposed to an electric shock, except when the
person is isolated from electricity.
2- Avoid putting any metal body with hand into the plugs
(nail or un insolated wire).
3- Do not leave wires without insulation.
4- Avoid to let your body connect between the live wire and neutral one or between
the live wire and earth
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e Q20231r5m/Give the reason of the following:

A bird can stand on alive wire which has very high power
without being shocked.

Answer:

Because resistance of bird body (between the bird legs) is very large
(big) compare to the resistance of these part of wire. So that the
current flows in the wire and doesn’t flow in the bird body.
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QUESTIONS OF CHAPTER FOUR

Q1/ Choose the correct statements for the following:

1. The fuse must be connected
a) In series with the live wire

b) In series with the neutral wire
c) With the earthed wire

d) In parallel with the live wire

2. (kwW-h) is a unit of:
a) Power

b) Potential difference
c) Resistance

d) Electric energy

3.0ne of the following is not a unit of electric power:
a)J

b) Watt

C)AxYV

d)Jxs

4. An electric teapot uses (1200 W) If the current which flows in the teapot is (5A),
what

Is the voltage which the system works on:

a) 60V

b) 20 V

c) 240V

d) 600 V

5.Electrical device consumes energy (18000J) in five minutes. The rate of power
consumed is:

a) 360 Watt

b) 180 Watt

c) 30 Watt

d) 60 Watt
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Q2/ Give the reason of the following:

1. The fuseis connected to the electrical circuit of the house in series with the
live wire before providing the electric device with electric energy.

Answer:

The Fuse is connected in series with the live wire before the current enter the device
If the current is more than that limit, then this metal wire will hot and melt, then the
electric current will cut off

2. Electric device will be earthed, especially the ones with metal covers.
Answer:

To protect the usage from the electric shock when a damage happened in the
device.

3. A bird can stand on a live wire which has very high power without being
shocked

Answer:

Because resistance of bird body (between the bird legs) is very large (big) compare
to the resistance of these part of wire. So that the current flows in the wire and
doesn’t flow in the bird body.

Q-3 Is the fuse connected in parallel or in series in the electric circuit

of the required device that you want it to be safe? Why?

Answer:

Fuse is connected in series with the live wire before the current enter the device If
the current is more than that limit, then this metal wire will hot and melt, then the
electric current will cut off
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PROBLEMS
P-1/ The near figure represents an electrical +|| -
circuit containing a lamp (L), a voltmeter, ||

and an ammeter. If you know that the voltmeter
reading is (3 V) and the ammeter reading is (0.5 A}
calculate the amount:
1. The resistance of the lamp. 1y
2. The power of the lamp. .

Solution/I =054, V=3V, R=? P=7? c

1- r=1==-8
1 0.5

2- P=IXV =0.5x%x3=1.5watt

P-2/ Two resistances (180 2 and 90 2) are connected to each other in parallel. The
set is connected to a source with a potential difference (36 V). Calculate:

a) The current which flows in each resistance

b) The consumed power in each resistance by two different methods

c) Compare between the two quantities of consumed power in each resistance. What

can you conclude?

Solution/ R, = 1800, R, =900, V=36V, [ =2, P, =2, P, =?

a) [ =4="2=024, L=—=2=044
R, 180 R, 90
b)
1- P, = I, X V = 36 x 0.2 = 7.2 Watt,
P, =1, xV = 36 x 0.4 = 144 Watt

2- P, = (I;)* xR, = (0.2)? x 180 = 7.2 Watt,
P, = (I,)* xR, =(0.4)> x 90 = 14.4 Watt,
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P-3/ A lamp has the following properties (24 W), (21 V). Calculate in (kW-h) the
consumed energy during a time period of (10 hours)
Solution/ P = 24 Watt = 0,024 KW , V=24V, t =10h, E =7

E=Pxt=0.024 x 10 = 024 (KW =Hh)

P-4/ An electric boiler consumes power of (2kW). It worked for (6 hours).
What is the cost of consumed energy if the price of 1 (kWh) is 100 Dinars?

KW-—h
Dinars

Solution/ P =2 KW, t = 6 h, unit price = 100

, cost =7

COST = P X t X unit price = 2 X 6 X 100 = 1200 Dinars
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