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QUESTIONS

Q1 Choose the correct statement in each of the following
1- An atom is neutral if:

a. Its’ contents do not carry any charge.

b. Number of electrons equal the number of protons.

¢. Number of electrons is greater than the number of protons.
d. Number of electrons equal the number of neutrons.
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2- An atom become positively charged if son of its:
a- Number of electrons is greater than the number of protons.
b- Number of electrons is less than the number of protons.
c- Number of neutrons in nucleus is greater than the number of electrons.
d- Number of protons in nucleus is greater than the number of neutrons
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3- When losing a charge of (1.6 x10~° C) from a conducted body which
is isolated and neutrally charged, then the number of electrons that
was loss from this body will equal:

a- 102 electrons . b- 1019 electrons.

c- 10°electrons. d- 10%2electrons
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charge of body

Number of electrons =
f charge of electron

1.6 x 107°

Number of electrons = Tex10-5 = 1079%19 = 10%%lectrons
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4- The distance between two points charges is 10cm. if one of the
charges replaced by a negative with the same value, then the force
between them will be:

a- Zero. b- Less than before.

c- Greater than before. d- Does not change.
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5- Two points charge (g1, g2) one of them is positive and the other one
is negative. When the distance between them was (3cm) the attracting
force was (F1). If the distance becomes longer (6¢cm) then the force (F2)

between them will be:
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a-F2=1/2F1 b-F2=2F1

r=3cm

c-F2=4F1 d-F2=1/4 F1 ,
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6- Walking on a woolen carpet then touching a metal body such as a
door handle, you usually fell 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 result of friction between your feet and the carpet.
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7- The charge of a body A is (+2uC) and the body B has a charge
(+6uC) the electric force between the bodies A and B is:

a- 3FAB = _FBA
b- FAB = +FBA
- Fyp = —Fpy
d- FAB = _3FBA
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8- When the positively charged body gets closer to the to the
electroscope disk 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- Nothings changes
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9- When a negatively charged body approached the neutral
electroscope’s disc which is connected to earth:

a- The leaves open as result of negative charges on the leaves

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

C- Nothings changes in spite of positive electric charge on the disc.

d- Nothings changes in spite of negative electric charge on the leaves.
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Q2 Explain the following : 3t L Jk

(1) Fuel carries (lorries with fuel) are supplied with metal chains at the
tail of the carrier touching the ground

P> To discharge static electrical charges resulting from fuel friction
with the tank walls and collected at the outside of the fuel carrier to
the ground, to avoid an electric shock to ignite the vehicle.

02 a3l g5 § Ainn Jusdlawy 3531 B Sl 5425 (1)

awd! Wis daezxially Oyl Olydors Jadidl S (e Bl giadl A5L ygSIl Cilioeddl o palseld /7
A4Sl YUY (§355 45l 03l g5 i) 33U gy 9 Ol gyl

2) Any positively or negatively charged body will neutralize if it was
connected to earth

P> Because the earth is a large reservoir for charges, if the body is a
positive charge, it receives electrons from the earth. And if its charge is
negative, it loses its to the ground.
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3) The two negatively charged leaves of the electroscope will get apart
further if a negatively charged body close to disk

P> That is because the electron charge body repel with electroscope disk

charge far apart to the leaves will get further
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Q3 Explain how the electroscope can be positively charged using:
(a) A positively charged glass rod. (b) A negatively charged rubber rod.

P> (a)charging by contact:-
Tools: electroscope, glass rod, piece of silk.

Steps: 1- Rub the glass rod with silk, it will get a positive charge.

2- We make the glass rod touching the disk of electroscope, note two leaves
repel with them.

Conclusion: The two leaves were moving away from each other, indicating that
the electroscope was charged with a positive charge.

P> (b) charging by induction
Tools: electroscope, rubber rod , wool piece.

Steps: 1- Rub the rubber rod with the wool piece (the leg shows a negative
charge).

2 - Close the rubber rod from the disk of electroscope. You will see that the two
leaves repel with them.

3. Connect the disk with the ground by wire (or placing the finger on the disc)
with the rubber leg held close to electroscope.

4 - Disconnect of the electroscope from the ground and then move the rubber
rod, we notice the two leaves will be repel.

Conclusion: The two leaves were moving away from each other, indicating
that the electroscope was charged with a positive charge.
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Q4 What are the charging methods?
Charging by :- 1-Rubbing  2-Contact 3- Induction

Q5 You have used a glass rod which has been rubbed with silk
(positive charge) and a metal insulated ball as in the diagram
(a ,b ,c). Do the electrical charges transfer in the cases (a, b, c)?
Explain the method of transferring charges (if any). Determine the
kind of electric charges which appear in each case. What happens in
the positive charge on the glass rod in each of the three cases?
S
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> 1- (Figure C) some electrons travel from the surface of the sphere to the rod
by contact, so the rod’s charge decreases.

2 -(Figure A) the surface of the sphere opposite to the rod showing a negative
charge and the surface of the sphere on the other side showing a positive charge

(Figure B) The surface of the sphere opposite to the rod shows a negative
charge and the free electrons from the ground equaled positive charge to the ball.
(Fig. C) The ball is charged with a positive charge

3- (Figure A) does not change, (Figure B) does not change ,(Figure C) the rod’s
charge decreases.
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Q6 A student wanted to charge an electroscope which is neutralized
using the method of induction so he approached a glass rod which is
positively charged and touched the electroscope’s disk fingers while
the glass rod was still close to the disk. Then he removes the rod away
from the disk. Subsequently, the student found that the leaves are
closed. Explain this.

P> Because the student moved the rod before moving his finger
therefore the addition charges discharged to earth.
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Q7:- Write type of the charge in figures below?
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PROBLEMS J ¥ Juadll Jilosa

P-1 Two-point identical electric charge has repelled the force between
them (9X107N) when the distance between them was 10 cm. Calculate
the charge of each one of them.
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qZ=Fr

k
, 9x1077x107?
q =

9 x 10°

q°=10772"? = ¢* =107 = q=10""C=1nC

P-2 Two-point charges both positive identified of (3X107C)
and the distance between them (5cm). calculate the repelling
force between them
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3x1072%x3x10°

F=9x10°
Ix10 (5 x 1072)2

F_9><3><3><109><10-‘-’><10-9
N 25 x 104

F=3.24x1022"%% =324 x107%** =3.24 x 10°5N
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P-3 An electric charge of +3uC located at a point P in an electric filed.

The electrical filed was 4x10°N/C. calculate the acted electric force.
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P> 2019 first role :Two electrical point charge (+2uc) and (-5uc) and the distance

between them is (3cm). calculate the attracting force between them
k=9%x10°N.m?/C’
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P> 2019 second role: Two-point charge (+6uc) and (+2uc) the repelling them
12x107'N. calculate the distance between them. k=9x10°N.m?/C?

P> 2019 third role: The losing a charge from a conducted body which is isolated
and neutrally charged equal (1.6x10°c) calculate the number of electrons that was

lost from this body
Homeworks

:- Two identical Charges , If the repelling force between them ( 9 X 10‘5N)
distance between them ( 10cm ) calculate the charge for each one ?

@:- Two point charges (q; = +6pc , qp = +2puc) The distance between them
(30cm) calculate 1-the electric force 2- Electric field which generate q;

@:- Two point charges ( q; = +2pc ,q; = —5uc) and the distance the between them
( 3mm) calculate the electric force .

m;- Two identical charge (10~ %c ) find electric force if the distance
between them ( 10cm)

@ :- Two identical charge the repelling force between them ( 10N) and the distance
between them ( 6cm ) find the charge for each one.

m : Two identical charges ( 10nc) and the electric Force between them (9 X 1077N)
find the distance between them ?

:- Two positive charges ( q; = 6uc, q; =?) , the electric Force (1.2N) and the
distance between them ( 10cm ) calculate q, ?

IMAGINATION

, IS MORE IMPORTANT

=4 o THAN KNOWLEDGE.
% KNOWLEDGE IS LIMITED.

IMAGINATION
ENCIRCLES THE WORLD.

=y ALBERT EINSTEIN
Insplratlonal

. Quotes=
\ k
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Q-1 Choose the right statement for the following:

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.
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2-pemanent magnets are made of the following materials:
a- Copper. b- Aluminium. c- Iron. d- Steel.
ol JWSY -1 Bale (e aiual dueslll Jailaall, 2
Neall g

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.
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sl st dle ) 5 00 U calhias .:5_'\.” L"P"a'“ alal¥ - aa -";_J\:d‘ Slalasyl e (o) slhal JASUEd)

. Llaalt
gl LAY - d i
e 1
= (§) (=
T — s N
(d) (c) (o) (a)
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4-Different materials are classified according to their magnetic
properties :

a- Diamagnetic. b- Paramagnetic

c- Ferromagnetic d- Diamagnetic ,Paramagnetic and Ferromagnetic

zouall HLisY! - I deudoliaed! ol g5 lad Sl gell Caiuai-4
Ao Uiin g 19 ¢ dpuiboliialyb ¢ dpuubolizabils o

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
b Cais bglase Jiey gwabliael! Jlxell:5
Adlie a2
b owblad s g Cadll JI il Cdadll oo xS, b
an ae ablil, ¢
dsye. d

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.

i adad JI dutbolise Bl audad dis 6

daisen A& Bpiue plad e Jua>d.a

Qo b o) Jlot (B Lol usly (quboliie (dad gio dalad 5 cllial.b
Ologiz Olady Olled Olad dpubolins ladl Ayl lgio dakad S ellial.c
Qo 3l Jlads ladds| andolise (aadad Lgine dakad (S elliad .d

Q2 Explain why the magnets are used on the wardrobe and fridge
doors?
Because the wardrobe and fridge made of ferromagnetic materials
therefore its will be attract with the magnet.
§ ANy uwdledl bl Oledl 8 JlaminwdU daidho Jasliall O9S5 OLYI oo S § /Jhe Yo
(@1l ABl> e asad U duubolisog 0 Ble (po gl Mg uadlell bz At oY
pEb By Ll 9o I QxS § dailie
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Q3: If you were given three identical bars which were aluminium, iron
and a permanent magnet explain how you can distinguish one from
the other

1- 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 aluminium.

2- 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

AWWIg dad> 5,319 pguill Lol loled dgaliscie Addas Ol M el JasT o)t ¥
Ly e lgho B9l 463 O Shies LS by 60310 pubolie

Lol uboliaadly el Lo Ol po QUS| Odlatiss (andl lgaans o M Ol 35,1/
b liaall 3t o 459 psiall 943

Q3 o OB 31 Bludl LBy dayaiin (o iyisy (281 S L3l Ol ydludl usT aui, ¥
LY 3 0550 quablinall Cdadll Y ubliedl 48 (331 GLU (o olinyd I BLLI

)  bliie (881 Blully ol $3 gl BLIG L3l s o 1319

Q4:- Draw a diagram explaining the lines of magnetic fields for the
following diagrams:

T e Bar magnet .~

Two Unlike Poles Together Attract -

. AL + ra bt R
v, e \ v R o & @
v Yy v ;
< i > - S
= * Horseshoe magnet -/ ---<
2 B N
Two Like Poles Together Repel AV
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Think :- What is the purpose of connecting the electric cells (batteries) in

f”i?? 1- parallel 2-Series

3- Mix ?

cells in series

cells in parallel

1-In this kind of connection cells
, the positive pole of the first
cell will be connected with
negative pole of the second cell
and the positive of the second
cell with negative of the third
cell and so on

1- In this kindof connection cells all
the positive poles will be connected
togather and all negative poles will

also be connected togather

2 -To supply higher voltage
(large emf) This is a result of

adding the voltage of the cells.
(Vt=V1+V2+V3 ....... )

2- The total voltage is equal to the
voltage for the one cell equal

(Vt:V1:V2:V3 ....... )

3- The total electric current is
equal to the electric current for
the one cell

3 - To supply electric current . This
is a result of adding the currrent of

the cells.
lt = Il + IZ + 13

Questions of chapter Three
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Q1/ Choose the correct statement for the following:

1-The characteristics of connecting lamps in parallel are

a- When one lamp is off other lamps will remain on
b- All lamps are directly connected to the battery
c- There are many paths through which the current can flow
d- All the above
= g e dbgayell mabas pasbas o1
s Y g Joad (5 6y 0B zmaball ds clikil wis -3
aplladl §éke Jay zabasll S -b
Wl sl (e ASH Hla-c
oo Gaw o S-d

2- Increasing the number of connected resistance which are connected
in parallel between the two poles of a battery in an electric circuit, then
one of the statement 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.
AL ygS 8515 (§ Aylay (glad (o gl s puamy an A g3 yell Cilegliadl dds 8oL is-2
-+ Ao 4391 Shleadl ! 08
daglie JS s (3lpgSUl dgendl 33 yludie Jio-a
Ologlaell o @ Q.JL«.'\.A” Ll ylde 3. b
‘;b).@SM VLS |‘_§_,§J|J.5.4Jig:au__\l3a!| B )
daglia 5 1e de gozmal] LBKII daglial! jlude Jio. ¢

LGOS dogliall pe JSUI 35Sl gl 9,8 Hlude B33 . d
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3- Increasing the number of resistance 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.

d- The equivalent resistance will decrease.
B (5 gioed &Sl ygS Byl 3 G)lgdl e gsans an dbgasell Wlogldall sus Bob) Lis.3
LSl gl 358 ylie (Sludiz: @ g daglie S § b QLyeS! gl By slie gl @
doglie JS' 5P o L)l doglaall &b LSl gl Byd e o132.b
Ologldall arezr § Cludall HLl Hlude S9luddy.c

. L5l dagliedl ylude 3133.d

4- Which one of the following circuits in regarded as correct when used

to measure small resistance by connecting an Ammeter and Voltmeter.
B : [ E

Ex

Aol Jas g B aduo doglin (b (el Jis dousee dad dsl il willalaseo (po Jalases g§14
b &le=l 9lxall JSEJI JaY ¢ Anedd 9allg

Look at the indicated figure:

o

"
Y
+ 1
S
y l :...
TNy
41
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5- The electric current flow ( I,) in resistance (R, ) in the electric

circuit diagram given below equals:

a-0.1A b-2A c-2.1A d-1.9A

R o] slaal) Jall M}d\ 50l Jakada gé Bay ( RZ) Ljﬁd\ gé laaiall ( IZ)‘JJQJGS'“ ULl Jlaga o).5

R
=0.1A 1
' AW
L=I;+, > ,=2-0.1=19A
I tota =2A
R,
i AW

6- 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 b-12V c-18V d-3Vv

= oyl odd § ruoi) gl Bely8 08 (6A ) Solud JK&I (o B3I § Jogasall )l Bely8 51316
(3v)d (18V).c (12v).b (6V).a
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7- One of these is the unit for measuring the electric resistance:
a- Ampere/Volt b- Volt/Ampere c- Volt x Ampere d- Coulomb/second

(b ) :asl Sl dogliall uld Busg (£ 4GV Cld>gll (su! -7

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
I o g0 el AL Sl dagliadl yldde dodias V-7
Gl § Cluiall GupgSII Ll d - Ml B3l gg3. € ldidsb. b i yhad.a
WMl § Cludall 3Lyl skl d - gl

8- The batteries in the following electric circuit are identical. Explain in which one
the lamp glow sharper:

4 4 o— P — —q._;._—l
plastic
:) i E | 2
)

o 5 i

(d) (c (b) (@)

ST las)l Eo gl 0950 Wi T @ g cdlilaie AW ASLHgSI 519l § BuesdI 361318
ST zlanl 5255 09 b g

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

-

(d) (€] (©) [a)

9 zluad)l gl O30 Wi ST @ by cdlbilaio AU AL S S19ul (3 4Lyl mubiacll 81319
§laad (n>-luadll
Lpad 090 (p-luaaedl g b Glgxll
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10- In this diagram a thick cable has been connected to the sides of the
second lamp (between the points ¢, b):

a- The second light will be off with the resistance( R2) increasing the flow of the
first light of resistance( R1) will increase.

b- The second lamp is off Resistance( R1) will increase the glow of the second lamp
with resistance( R2 ) will increase .

c- No difference in the glow of the tow lamps (R1) or (R2) .

d- Both of the lamps the will be off ( R1) and ( R2).

B (€ 5 D sl ) SBM plaaddl il S sl clles dag, «glamall JS i - 10

35l ae (Ry) L 5 sl plaad Juiy -a
» AR ) 53 Y pladt pa

a i ° 2 “ sl aae (R)) Lpaan 53 309 plaaan suw -b

) (Rt e 43 ot plaadt pa s

(R) 5 (R)) coaliadl 5o ol pags i ¥ -C

(Ry)s (R)) untieaddt 5o Js stats) -d

(R1 )Aagiall 93 Jg¥) zlucall ma 5 335 aa (R2 ) Lagliall 53 AGN Fluaall slikil, g il gl

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.

» The Ammeter must be connected in series, to allow all the electric charge pass in
the part where the Ammeter is located.

e 8511 04 § Ased! Jasys U ¢ Auodl Hlgar Jlomsianls Joo § Cluackell 3L5gSI1 HL! ol GalyT 137 ;¥
Tl by Syl e ol gl

eIl IS 59500 8511 (o £32u)l Gl (§ Sl il aracnd o) JIgill (Jo )l Slgz Ja) €
dao o g3yl
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Q3 Why is the preferable to connect the lamps and the other
equipment in the electric circuit in the house in parallel?

The reasons are

1- All one of the other lamps are directly connected to the any one lamp of lamps
will get the same electric potential difference source.

2-There are many paths through the electric circuit

3- When one lamp is off or remove the other lamps will not be affected and remain
on.

S)lol e Jilodl § &bLygSI Slaudl § AsLyeSI 854219 zmobiaed! dayy Jyady 15W) [Figw
- adWl Gl eldg /7
b1y )9 Jaad SO Uty suraa) Bilko Aujall Bea Yl apor 34 ayi.1
QLS el e oo AST Sl .2
das Ao gayall (6591 A5LyeSI! 5302 ez 018 A5LygS)) B30Vl a8y of s (das wis S . 3
St S0 gl 58 & 1B JloyeS el ) i3y Jaally yotd 1591 e
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Problems — Chapter 3

P-1 What is the current flow through the cross section in a conductor
passing through its electrical charges of 9 in time (3s)

9uc
t 3us

P-2 By observing the diagram calculate: (a)The equivalent
resistance for all the resistance which are connected in the
electric circle. (b)The potential difference at the ends of each of
the resistance. (c)The amount of current of current flow in each

R=30Q

1 1 1 1 W1

I, s
R., 18 -
| o -
1 11 18 Levia | ] %
= R.=—0 (et
R,, 18 ¢ 11 P ©

Vv, 18
=g, = =g =34
Vs 18
=g, = =g =2
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- The two resistance are (R and 2Q2) connected in series with each

other, then they were to the sides of a source of potential difference

12V. this led to the flow of electric current in the circle of 2A.

calculate the amount: (a) the electric resistance R. (b)potential
difference at the end of the resistance.

Ve 12
4L 2
Req =Ry +R;

6=R,+2 =R, =6—2=4Q
=1, =1 =2A

V, =R, xI; =4%x2=8V
V,=R, X1, =2 x2 =4V

R 20
A I=2A
+ —
1
V =12Volt
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Q1: Choose the correct statement for the following:

1. The unit of the electromotive force (emf) is Volt (V) and equals:

a) A/ C B J/C ) C/s d) ¢/]

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

3.: A car battery of (12V) is consist of six cells connected to each other:
l 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:

l 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) Does not allow any of the above to flow.

5. When charging a car battery, the amount of:

l 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.
. Chemical energy to electrical energy.
c) Light energy to chemical energy.

d) Electrical energy to light energy.

Q2: What is a secondary battery? Give an example?
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This is a kind of electric battery which can be recharged. During its function, the
chemical material inside it react, and then the chemical energy stored in the
battery will be converted into electric energy.

An example of this types is:

1) Car batteries.

2) (lon - lithium) batteries

Q3:What is the type of energy stored in a secondary battery?
The chemical energy stored in the battery will be converted into electric energy

Q4 :- Explain by diagram the process of charging a car battery?

source
o ,,/,,, Car battery

positive negative

G | Al

el el <

Q5 What procedures are needed in order to maintain the car battery?
1) Avoid extracting high current from the car battery for long period of time.
Because that will generate a large amount of temperature which damage the
battery.

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 because that would
cause making an insulation layer of sulphate on the boards.

Q6: List four pieces of device's in which a dry battery is used?

Dry cell is used in:
(1) Torches.
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(2) Generating electric pulse units for remote controls.
(3) Cameras.
(4) Electric children's toys.

Q7: What are the properties of hydrogen fuel?

1) It does not contaminate the environment or the consumption of ordinary fuel
which can affect the human health because hydrogen is extracted from water by
oxidation, and returns to water again.

2) hydrogen technology does not contain dangerous factors. It safe to use.

3) It has a very high working efficiency. It directly converts the chemical energy to
electrical one. So there is no loss of energy.

4) It lasts very long compared to the other kinds of batteries.

Q8 What are contents of: a) Dry battery. b) Lithium —ion

a) Dry battery consists of:

e It is a cell which is dry medium.

e It consists of a vessel of zinc, acts as a negative pole.

e There is a bar of carbon inside zinc vessel which acts as a positive pole.

e The carbon bar is surrounded by electrolyte paste (made of ammonium chloride,
zinc chloride, water, manganese dioxide and carbon powder).

e The vessel is closed with an insulated lid.

b) Lithium - ion battery consists of:

(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.

These layer represent:

(a) The positive pole, (Made of oxide lithium cobalt)

(b) Insulation, (of plastic material).

(c) negative pole, (made of carbon).

(3) The three layers are sunk in electrolyte solution (mostly Ether).
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Problems -chapter -4

P1: Calculate the amount of work spent on a moving charge of (2C) in
an electrical circuit containing a battery with electromotive force (emf)
(1.5v).

w w
emf=q :1.5=? = W=15Xx2 =W=3]

P2: The electromotive force (emf) for a battery (12v) and the amount
of work supplied by the battery in order to move a charge (q) (120J).
Calculate the amount of moving charge (q).

W 120 120
emf=— =12=— =q-=
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Questions — Ch5
ol Juaddl dbsl J>

Q1: Choose the correct statement in the following:-

1. The fuse must be connected:

l 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. (kW-h) is a unit of:

a. Power. B. Potential difference. c. Resistance. l Electric energy.

3. One of the following is not a unit of electric power:
a.l/s b. Watt. c.AxV les

4. An electric teapot uses (1200W) if the current which flows in the
teapot is (5A), what is the voltage which the system work on:
a.60Vv b. 120V I 240V d. 600V

1200
P=IV > 1200=5xV - V=——=240V
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.
_E_18000
t 5Xx60
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Q2: Give the reason of the following:

l 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

. It is used to protect the electric device by cut off the current when there is a
current flow more than a certain current flow

lEIectric device will be earthed, especially the ones with metal covers.
. for the electric safety to avoid the electric shock

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

. Because the resistance of the bird is very large at the point of touch, and the
resistance of wire is very small that lead to the electric current flow in the smallest
resistance (wire) but not in bird (large resistance)

Q3: 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?
. The Fuse must be connected in series with the live wire before the current enter

the device. to protect the electric device by cut off the current when there is a
current flow
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Problems — Ch5

el Juadl! Sle Jo>

m The nearby diagram represents an electric containing a lump (L), Voltmeter an

Ammeter. If the reading of the Voltmeter is (3V) and the reading of the Ammeter is
(0.5A) calculate: a) The lump resistance. b) The lump power

\Y% -
Il
(WR= 1=g-=60 L
®— 3
(2) P=1xV =0.5x 3 =1.5Watt sl |

skl yh

m Two resistance (180Q and 90Q) are connected to each other in parallel. The set
is connected to a source with a potential difference (36V). Calculate:

a) The current which flows in each resistance.

b) The consumed power in each resistance by to different methods. Compare
between the two quantities of consumed power in resistance. What can you

conclude
I—V—36—02A
V=g =180 "
I—V—36—04A
27R, 90

B) P, =1, X V=36X%X0.2 = 7.2watt
P, =1, XV = 36X0.4 = 14.4watt
Or
P, =I)R; = 0.2x0.2 x 180 = 7.2watt

~
N
Il

I2R, = 0.4 X 0.4 x 90 = 14.4watt

P, 144 P,

—= =
P, 72 P,

=2 = P, = 2P,
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Q3: Alump has following properties (24W), (21V). Calculate in (kW-h) the
consumed energy during a time period of (10 hours)

P=24watt/1000=0.024 Kw
E=P Xt
E=0.024X10=0.24 KW-h

P4 An electric boiler consumes power of (2kW). It worked for (6 hours). What is
the cost of consumed energy if the price of 1 (kW-h) is 100 Dinars?

Cost (Dinar) =P (xw) Xt (n) X U.Price (pinar/kw-h)
Cost (Dinar) =2 (kw) X 6 (n) X 100 (Dinar/Kw-h)
Cost (Dinar) =1200 Dinar

s 5.4 5L .
e YT e gl = = oyl
o3l N Sl ol
Ener
1=2 R:Y P = &
t I t
Q=1It V =1IR P=1IV
t_g 1=X P =I°R
I R p VZ
"R
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Question of chapter — -

Choose the correct statement for the following:

1) Induced electro motive force (emf) is generated as a result of changing in:
a) Electric field. b) Magnetic field.
c) Electric potential difference. d) Mechanical force.

2) The induced electric current in a wire coil circuit increases if:
a) The magnet is moved slowly inside the coil.

b) The magnet is moved faster inside the coil.

c) The magnet is fixed in the coil.

d) The coil is pulled slowly away from the magnet

3) An alternating current generator can be transferred to a direct current
generator. This is can be done by lifting the two slippery rings away and connecting
the two ends of the coil to the:

a) Exchanger. b) Electric lamp. c) Thick wire. d) Voltmeter.

4) The electric generator converts the mechanical energy to:
a) Chemical energy. b) Electric energy.
c) Magnetic energy. d) Lightening energy.

5) Electric motor converts the electric energy to:
a) Mechanical energy. b) Chemical energy.
c) Magnetic energy. d) Light energy

6) Which one of the following do not increase the electromagnetic force for a coil:
a) Entering a copper bar inside the coil space.

b) Entering an iron bar inside the coil space.

c) Increase the number of wrapping in the coils per length unit.

d) Increasing the amount of current flow in the coil.
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7) Insulated conducted wire is wrapped around soft iron nail. The two ends of the
wire are connected to a battery with a proper voltage. Which one of the following
statements is not true for this case:

a) The nail will be a permanent magnet.

b) One end of the nail will be a north pole and the other a south pole.

c) The nail generators magnetism around it.

d) The magnetic field of the nail will disappear after a period of time when the
current is cut of

8) The moving electric charges generate:
a) An electric field only.
b) Only a magnetic field.

c) An electric and a magnetic field

In which way does the electromagnet differ from a
permanent magnet?

Electromagnet Permanent magnet
Made of iron Made of steel

Its poles reverse with the current direction Its poles do not reverse.
Its magnitude is variable with magnitude of The magnitude is constant

the current flowed

Used to lift pieces of steel or scrap metal Cannot used

E In the nearby diagram, a magnetic bar is moving inside the
coil space?
a. Why does the electric current flow in the
milli-ammeter which is connected between
the two ends of the coil?
b. What is the source of the electric energy

generated in the circuit
(a) Generating an induced current in the closed circuit is due to an induced potential
difference generated at the two ends of a conductor called induced electromotive
force (induced emf). This is measured in volt

(b) The source of the induced electromotive between two points of circle as result of
external work to overcome the stomach force for magnetic motion.
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Draw a diagram illustrating the lines of the magnetic force for a
magnetic field produced by electric direct current flow in

1. A straight conductor wire.

2. A ring conductor wire.

3. A wire coil in a spiral shape.

Explain (with giving reasons) in which of the following two cases
a straight conducted wire with an electric current flow will be
affected by a magnetic force when placed inside a regular magnetic
field:

1. The length of perpendicular wire to the magnetic field lines.

2. The length of perpendicular wire parallel to the magnetic field line

(1) it is effected by magnetic force when it is putting perpendicular inside regular
magnetic field.

(2) Do not effect with any magnetic force. (the reason is not any deformation in
the magnetic field).

[0(Y3 The magnetic field of a coil with electric direct current field
increases when a piece of iron is placed inside it. Give your reasons.
Because the iron ferromagnetic material so the magnetic flux increases
through .
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What are the basic components of:
a) An electric generator.
b) An electric motor.

a) Electric generator consist of:

1- A coil of conducted wire, insulated and wrapped around an iron core.

2- Two insulated metal rings or exchanger.

3- Two carbon brushes.

4- A permanent magnet or electromagnet in a (U) shape.

b)Electric motor consist of:

1- The core of the motor: This is made of a coil of isolated copper wire contained a
piece of iron.

2- A permanent strong magnet where the coil is placed between its two poles.

3- Commutator: This is the two halves of a metal ring isolated electrically and they
are connected to the ends of the wire of the rotated core coil

4- Two brushes of carbon touching the two halves of the exchanger and they
connected to the two poles of electric direct current.

[ What are the principles of the functioning of each of the following:
a) An electric motor. b) An electric generator.

a) The electric motor depends on the principle of: The magnetic force in the wire in
which the direct electric current flows.

b) The electric generator depends on the principle of: Induced Electromagnetism
phenomena. (generating an electric impulse (emf) in a coil around the heart of
wrought iron when rotating in a regular magnetic field)

[0 What is the difference between the alternating current generator

and a direct current generator respect to:

a) The consisting parts.

b) The output current from them.

a) The difference is that the two rings use in alternating generator. But in direct

current generator use of the two halves of the metal ring is electrically isolated from

each other, and they join the two ends of the core coil, called the commutator

b) Alternating current generator: it has variable amount and direction of current.
Direct current generator: it has constant direction and variable amount of current.
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Q-1 Choose the correct statement for the following?

1.)The alternating current flows in the secondary coil of an electric transformer is
an induced current is generated by:

a. A changing electric field.

l A changing magnetic field through the iron core.

c. An iron core of the transformer.

d. Coil’s movement

2.) The ratio between the voltage of a secondary coil and the voltage of a primary
coil in an electric transformer does not depend on:

a. The ratio of the turns number in the two coils.

l The resistance of wires in the two coils.

c. The output voltage from the primary coil.

d. The output voltage from the secondary coil

3.) If the turns number in a primary coil in an ideal transformer is 800 turn and the
secondary coil of 200 turn and the current which flows in the secondary coil is 40 A,
then the current which flows in the primary coil is:

l 10A b. 80A c. 160A d. 8000A
Ny L 200 I _)11=200><40:10A
N, I 800 40 800

4.) An electric transformer has two coil, the turns number of a secondary coil in is
300 turn and the turns number of its primary coil is 6000 turn. If the alternating
voltage around its primary coil is 240V, then the output voltage from its secondary
coil is:-

a.12v b.24V c.4800V d.80V
N, V. V. 300 3x240
2=2 5 = -V, = = 12v
N, V; 240 6000 60
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5.An ideal electric transformer (its loss is neglected) has 600 turn in the primary
coil and the turns number in the secondary coil is 1800 turn and the input
alternating power in its primary coil is 720W with a voltage of 240V. Then its
secondary coil current is:

a.1A b.3A c.0.1A d.0.3A
P= I xV, > I, =2 -120_3,
= X - == — =
1 =11 XV4 1=y, T 220
N, Iy 1800 3 3x600
N, I 600 I, 1800

6-) The following diagram shows four types of electric transformer. According to
the information which given under each Figure, show which one of them will be a
step- up transformer
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02 : What is the differences between the step up transformer and the

step down transformer?

1.The turns number in the
secondary coil (N2) will be less
than the turns number in the
primary coil (N1).
Ol sue e J8T S5l Lgake ila) sue
RS

1.The turns number in the
secondary coil (N2) will be greater
than the turns number in the
primary coil (N1).
Ol sus o STl lgale wla) sus
RIREHY

2.The output voltage from the
secondary coil (V2) will be less
than the input voltage (V1)in
the primary coil.
oo JB1 (s Lghlo (o el A5l
GY) gale (§ A1 &) 5a

2.The output voltage from the

secondary coil (V2) will be greater

than the input voltage (V1) in the

primary coil.

Lalsall e ST SN galo (po Ayl Al gl
GlaY) gals § sl

3.The output current from the
secondary coil ( I,) will be greater
than the input current ( 1) in the
primary coil.
L e ST gale e sl 5Lt
Gl Lgale I J=1l

3.The output current from the
secondary coil ( I,) will be less
than the input current ( I;) in
the primary coil.
J1l 5Ll e J3T (5931 Lgake ¢yo sl L
A lgale I

4. N2 /N1is less than one.
Sl u.n_)-a.eoi( NZ/N].)L}:)W‘M

4. N2 /N1is greater than one.
b‘j‘:}oﬂST (N2/ N1) Jog=d! dad

Q3: What is the basic function of the electric transformer?

(Mutual Induction phenomena )-transformers use the properties of
magnetic induction to change a varying current in a primary coil into a

new current in a secondary coil
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Q4: Explain how the electric transformer operates to change the

voltage.?
It is a device which operates to rise or reduce the alternative voltage
(changing the amount of alternating voltage)

When (N2 > N1)it is called (step — up) and it rise the voltage and reduce
the current.

But when (N2 < N1)it is called (step — down) and it reduce the voltage
and rise the current

Q5: Where can the electric transformers be used?

1. Step up 2. Step down

Step-up-transformer: Which are used in:

(1) Used in TV to supply high voltage to the electronic shooter of screen.
(2) Also use this kind of transformer when they transmit electric power
to the cities.

Step-down transformer: Which are used in:

(1) The input voltage of the houses.

(2) Electric welding.

(3) The mobile phone transformers (chargers)

Q6: Explain the economic advantage of transforming electrical power
to far distances with a high voltage and low current.
To minimize Loss as a result of wires resistance of the two coil

Q7: Why does the electric transformer need alternating current in
order to operate?

When an alternative current flows in the primary coil for the
transformer, this will generate a varied magnetic field inside the iron
core. This field penetrates the second and the primary coils. The
electromotive produced and induced current flow in secondary coil.
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Q8: Does the electric transformer operate if a battery is used between
the two ends of its primary coil? Explain that.

Does not operate when a battery used between the two ends of its
primary coil because no change happens in the magnetic field inside the
iron core

Q9: In order to supply a large factory with electric power by a
generating station the factory is far from the generating station in a

certain distance, what is the kind of electrical trans former used
1- At the beginning of the power transforming lines in the generating station.
2- At the end of the power transforming lines before reaching to the factory

1- Used Step-up-transformer.
2- Used Step-down-transformer

The Problems

P-1 A transformer with an efficiency of 100% and the rate of
transformation is ( 1/ 2 ) operates on an alternating voltage of ( 220V).
The current which flows in its secondary coil is (1.1A) calculate:

1. the voltage of the secondary coil
2. The primary coil current.

N _ Y2 1_Y V, =110V
_—— _——= — b d =

N, V, 2 220 2

N, I, 1 L 1.1

2= 1 =1 I, ==-=0554
N, I, 211 177
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P-2 An electric transformer has an efficiency of (80%) and the output
power is (4.8kW). What is the input power in the transformer?

] =22 % 100%
P1

4.8

1
80 — x 100 80 _1.8
= — - =
L 100 P,
4.8 x10
1= 3 = 6KW

P-3 An electric transformer with an efficiency of (95%) The input power

was (9.5km). What is the output power?

n= 2 % 100%
Pq

95% = 2 % 100% 5% _ Py
= — - —
°~ 95 p 100% 9.5
_95 ><9.5_9 025 KW
27 100 7
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P-4 An electric lamp, its voltage is (6V) and power is (12 W). The lamp is
connected with a secondary coil for an electrical transformer. Its primary
coil is connected with an alternating voltage source of (240V). If the
number of turns in the primary coil is( 8000) turn, it glows (you can
assume the transformer is ideal) Calculate:

a- The turns number of its secondary coil.

b- The current which flow in the lamp.

c- The current which flows in the primary coil

|74 N 6 N
a)—2=—2—> — =2 - N, X240 =6 x 8000

Vi Ny 240 ~ 8000
N, = 42230 = 200 Turns
b) P,=V,xI, > I, =2=2=24

vV, 6

I Vo . 4. | 6 2X6

¢) 2=22 Qiadps 5 2= o [ =22=0.054

I, V; 2~ 240

tgdasal  Ppart-2- physics-3d class




Physics -3d Class for distinct —-ESSAM J.KADHAM

Question of chapter ( 8)

Choose the correct statement for each of the following:-

1- Some of the non-renewable resources are:
a. Tidal energy b. Wind energy

C. Coal energy d. Hydrogen energy

2- Which of the following is a renewable energy:
a. Natural gas. b. Oil

C. Solar cell energy d. Nuclear energy

3- A solar cell is made of:

a. Titanium b. Aluminum c. Carbon d. Silicone

4- Solar cell converts:

a. Heat energy to electric energy.
b. Heat energy to light energy.

c. Solar energy to light energy.

d. Light energy to electric energy

5- A floating generators use in the seas to generate:
a. Hydrogen energy b. Tidal energy c. Wind energy d. Solar energy

6- The best fuel for nuclear reaction is:

a. Cadmium b. Radium c. Thorium d. Uranium

7- The energy generated by movement or falling water is called:

a. Bioenergy b. Water energy

c. Solar energy d. Nuclear energy
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8- The rate of maximum energy received in one second in each square
meter (solar radiation power) over the surface of a solar cell is:

a. 1200 Watt/ m2 b. 1000 Watt /m2

C. 1400 Watt /m2 d. 1100 Watt/ m2

9- The converting efficiency of a solar cell is (0.17) for an area of (0.01
m2). The solar radiation intensity is (1400). The power produced is:

a. 2.2 Watt b. 1.8 Watt

C. 2.38 Watt d. 2 Watt

Pin=ix A =1400x 0.01 = 14 Watt

out

Pin

X 100%

out

170/—P
" 14

X 100%

_17% x 14

Pout = 100% = 2.38 watts

10-If the current generated by a solar panel is (0.5 A) with a potential
difference of (10V), the output power is:

a. 6 Watt b. 5 Watt c. 8 Watt d. 4 Watt

Pout=1xV =0.5x 10 =5 Watt
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11-If the output power of a solar cell is (4 Watt) and the input power is
(32 Watt), then the efficiency of the solar cell converting energy is:

a.4.5% b. 12.5% c. 5% d.5.5%

out

4
x100%=3—2x100%=12.5%

n

. If the number of solar cells which are connected in series are
increased, explain how the amount of the output voltage is varied?
The output voltage will be increase.

. A glass layer is placed on the solar panel when it is manufactured.
What is the advantage of that?
To protect the solar cell from the external effects.

. Renewable energy is preferred to non-renewable energy. Explain.?
1- Because it does not exhaust (finish).

2- It is clean energy (not contaminated) contrary to the fossil fuel
which has gases when they are burnt and then gases contaminate the
environment.

3- It can exist locally on the contrary of fossil fuel. 4- Low production
costs

. State the basic function of:

a. Solar cell technology.

b. Wind energy technology.

a. Converts the sun light to electric energy.

b. Depends on the investment of wind power to rotate air fans. The fan
is connected to an electric generator enabling the core of the generator
to rotate.
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Questions of Chapter (9)

Choose the correct statement for each of the following:

.The atmosphere is composed of a mixture of several gases that exist with each
other in percentages:

a. variable. b. fixed. c. equal. d. neutral.

.The atmosphere layer which contains Ozone is called:

a. Mesosphere. b. Stratosphere.  c. Troposphere. d. Exosphere

.The highest layer in the atmosphere is:

a. Stratosphere. b. Thermosphere. C. Exosphere. d. Mesosphere

.The means of connection between the transmitter and the receiver is called
communication channel, and it can be:
a. Wired only. b. Wireless only.

c. Wired or optical fibers. d. Wired or wireless

. Axial cables consist of:

a. Two metal cylinders with insulation between them.
b. Three cylinders and insulation between them.

c. Metal net surrounded with insulation material.

d. One metal cylinder surrounded by insulation material

. Optical fiber consists of:

a. Four layers. b. Three layers. c. Two layers. d. One layer.

7 sky waves are used for communications which are:
a. Long range. b. Short range.
c. Medium range. d. Long and medium ranges

l The purpose of scientific satellites is:

a. Take photos for locations on earth.

b. Monitoring the weather and meteorology.
¢. Communication.

d. Military purposes.

Veisial  Ppart-2 - physics -3d class




Physics -3d Class for distinct —-ESSAM J.KADHAM

Correct the following statements if they are incorrect

without changing the underlined phrases
1. The atmosphere is mixture of gases which all have various rates.

False,: have constant rates)

2. The atmosphere of the earth is a homogeneous mass with many layers each one

above other.
False , (: nonhomogeneous).

3. In the troposphere layer, the pressure, density and temperature increases with

increasing height from the earth’s surface.
False, (: density and temperature decreases with increasing height from the earth’s
surface.)

4. Stratosphere layer is recognized by its content of free electrons and lons.

False, (: its content of ozone's layer).

5. because of the effect of Ultraviolet of type (A, B) on oxygen the ozone is

generates. True

6. The stratosphere layer exists at the middle of the atmosphere.

False, (: above of the atmosphere)

7. The thermosphere layer is recognized by its ability to reflect radio waves.

True

8. A communication system consists of three basic units. True

9. The surface radio waves are sometimes called the sky waves

. False , (correct is: the earth waves or the surface wave)

10. Communications satellites heights are very high from the surface of the earth.

True

State four atmospheric gases?
Oxygen, nitrogen, Argon, the carbon dioxide.

@ State the main atmospheric layers?
1. Troposphere. 2. Stratosphere.
3.Mesosphere. 4. Thermosphere. 5. Exosphere.
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State the characteristics of the following layers:
1. Troposphere. 2. Stratosphere. 3. Mesosphere.

1. Troposphere:

- It's higher about 14km.

- The pressure and the density decrease rapidly.

- The temperature also decreases at this layer at a constant rate called fixed
decrease. For instance, the temperature decreases about 6.50C for each kilometer.
- This layer forms 80% of the atmosphere. It is the most upset layer. - All climate
phenomena take place at this layer.

2. Stratosphere:

- It's higher about (14-50) km.

- The pressure and the density less than 1st Lay

- It's temperature increase: From (-60°C ) to (-15°C).
- It contains the ozone layer.

- It is at about the middle of the stratospheric layer.

3. Mesosphere:

- It's higher about (50-90) km.

- The pressure and the density less than 2nd Layer.

- the temperature is the lowest which equal to (-120°C).
- Its gases are helium and hydrogen.

@ what is Ozone? Where does it exist? How does it form?

Ozone is a gas consist of three atoms union to be (03) - Ozone in the stratosphere.
- The largest concentration of ozone at the height of (25km) from the surface of the
earth. that the ultraviolet, which the sun its source, absorbed by (02), molecules
which is in the atmosphere, and break down into two oxygen atoms (O+0). After
that each atom will merge with a molecule of oxygen (02) producing the ozone
molecule as in the following equations:

02 + UV - 0+0

0O + 02 - 03
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from what are the contents of the modern communication
systems and what is the function of each one?

1. Transmitting unit: It is responsible for converting signals from the
information source (sound, image, data, etc.) to electrical or light signals
(electromagnet waves) so that they become suitable to transmit through the
communication channels.

2. Communication channel: It is used between the transmitter and receiver.
This can be wired or wireless.

3. Receiving unit: it is responsible for extracting information signals which
comes from the transmitter and converting it to its original form, as it was before
transmission

@ what are the main contents of mobile phone?
1. Electronic circuit containing a processor and memory chips.
2. Aerial.

3. Display screen speaker.

4. Key board.

5. Sound receiver.

6. Speaker.

7. Battery.

state three satellite uses?
They are used for the following purposes:
1. Communication satellites.

2. Scientific Satellites.

3. Military purpose satellites

e e 535 Ol Sy Jaianally s yall faas o glacall S Jaaiind S JLaSY) o i3

Communication Channels
|
I 1
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