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One way to charge a neutral metallic object with a negative charge is to do one of the

following; A Al Lind L8] 3y anl Dal) Jolalia (5 308 s Sl () (m il
Add some electrons
ol I iy SN i)

Cut out a part of the object

pueall (a0 G e

Remove some electrons

puaadl (a U SN (g 1 550

Add some neutral atoms
Aslaiall il ) yiany dili)

The copper rod in the figure is negativelv charged. The rod contains ............. .
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Explain the process of charg;!ng by E:ondus}tlon Student texthook 11,12
Explain the process of charging by induction
chimall e sl aassiug g Ll s Llet ] Ml 1S
4 e € LS o el il ol can g gl c 1 A Lie G b e g i i 10,
Consl:ru_ct an electm_scope and use 1t to detecF charges Student texthook 11,12
Determine the polarity of a charged object using an electroscope
il ] sam
8 ostaa b clind e Anilill g A o Al asall s al) Closd cdeniall g aadin hTU 1358 7
3
5 20
" . Chapter 1 Assess t
Use vector addition to calculate the net force on a charge due to other point charges P 5133 _,_we Ten
235 0518 omios 1l o)l 3535 Ak el 5 e e o | 34353630259 1o
16 [solve problems involving the electrostatic force acting on charged particles by making use of Coulemb’s Law Chapter 1 20
Identify the direction of an electric field as the direction of the force on a positive test charge placed in the field Assessment34.35.36.39
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. A positively charged sphere A is brought close
without touching to a neutral sphere B as shown in
the figure. Sphere B is connected with a grounded
= wire. What is the type of charge on sphere B?
Al
. Negative
A e
.. Positive
| Jalaia
. Neutral
' Al gl A paypS3 B

It might be positive or negative
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N Two charges A and B are separated by a
distance as shown in the figure. A attracts
B with a force F. What is the force that B
I attracts A with?
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One way to charge a neutral metallic object with a negative charge is to do one of the

e b Rl i ] 5 ] il i 53 pun i ¢
Add some electrons
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Cut out a part of the object
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Remove some electrons
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Add some neutral atoms
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Q.7: Electrostatic Force

o Al 1 5 RN oLt pranaa Sy Jiay Al Laa 1

e --n . --hi- il R
' ’ ‘Which of the following shows, correctly, the 2
= - direction of the electrostatic force between two i

negative point charges?

)
?
o
.

® P P

Saibilita Gl gl 3 e (+Q) Lagha IS Lldia Sladall Glidaud Caua
IS A las NG L g5 die (-q) W)aka Aol Cad g g e A
: Alasal) 5 gal) slad) guawa JSdu Cuu A5Y) Gllabial) Ga gl
: Qi f(Cq) Aiadl e 3 Ssall
| e (CE)) o=
Two point charges of +Q, are fixed at opposite corners of a square as shown in
the figure. A negative charge (-q) is placed at a third corner. Which of the
following diagram represents the correct direction of the net force on (-q)?
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9. N
q: N
30 10
q2 26
q, = Jg8nC

statements is true?

La olan slaly Al o i Lgalatl o0 Al 50 Lol il e S50l Jland) LTt e gy, A 4€S 35S Jadll 1y e
6 Alaill bl e Jlaall j j 20,31
Identify electric field as a vector quantity and describe the electric field lines as lines of force whose Student texthook ’
direction at any point is the tangent drawn to a field at that point
. s g . N 2 Jis
82 jha ki A e o palbake ve | 0 Sl Jladll 50 o o taulall
e il a8 ol y 2l o€l g ally S0 Sl Jloall 823 g S o G0l gy o
1459 58 56 55 5251
17 Example 2 28,29
Calculate the electric field strength at a point close a single point charge A ]ic:ticm"
Apply the relationship between electric field strength, electric force and charge to solve numerical problems 1 gpﬁ 680 1;
B ) de il g Ofiad I g g Jlaall baghd JSA) ua g D
\c / e Al S Jlaall laBa 0 983 A5V ) gall
s D da' " A
The figure shows the electric field lines around two B
charges. At which of the following positions the electric C
field equals Zero? 4
G2 3 Q1 O S Otindi J ga (gl Jlaal) S gl Q- -2q2
flasaa AU Gl ) ¢
q2=-2qu
q =% B
The figure shows the electric field around two point : q:=2qu
charges q; and g,. Which of the following ‘
I qi=2q2
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7 Demonstrate an understanding that the work performed in moving a charged particle in an electric field Student textbook 34,35
can result in the particle gaining electric potential energy or kinetic energy or both e °
JETANEES

8 Al Pl a3 Sl e 30 5 51 2 jas 2 Gasiiall Y dlaall golas 4 0 20 26

Apply the equations used in Millikan's oil-drop experiment to solve numerical problems Sdemt tETEtTOk
pliiia e Jompa mhas Jo 5 i5ma Jinga pun g s (058 aun o Ball 58 sy L s
9 [ Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular 40

3 Student textbook
conducting surface = °

Ll Plasall Jul 8 Aass Alas 0l 38,36 435 il

10 = 42

Apply the equation for capacitance to solve numerical problems pled

Applications 35,3, 38
e e Jot 5 gl 3B i 3 Je
Uymdajun.ﬁlj‘_j_.xsll_,_-.ilgw..l\ I S 27 <26 «dinls
opfimiall g g€l 2l s R o ey i ey 3 e pfinin o i) S g Jloall Lk s | 75,74 73 sl 2 saa 37
18 | Calculate the electric potential difference in a uniform electric field Example3
Apply the relationship between work, electric potential and charge to solve numerical problems Applications 26, 27 47
Sketch the uniform electric field lines between two parallel plates and explain how the electric potential varies between Chapter 2 Assessment
the plates 73,74
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Bojpes s g OF Naan B oAk ) A ARRI e daa ga LSS Aol Ol jad oy
on charge [d ?&MQW\J,A@HJ’L“;‘.Mlqs)‘kghﬁ(q)i*‘,‘m
="
I v e

. A positive test charge is moved from point A, apart
”q from a positive charge () to point B as shown in the
figure. Which of the following rows is true?

Bs A On gl 658 DLEAY) Aal puda g 48U 3 uadl)
Potential difference between A and B The change in potential energy of
= BN B B SGVE-Vis) y i __the test charge
A Negative il Negative
B Positive > 3a Positive —>3a
C Positive > ya Negative <l
D Negative <l - Positive w232

O gandia ) e O o8 G Lagaua g 59 Py 5 Py O 900 JS) (i
Jlaall L i Al 5 A Apaaily prinas (il Laa g1 aaSlaia (yindy
S0l B9 G IS e e

+4+++++++

The diagram represents two protons, P; and P, located
between two oppositely charged parallel plates. Which
of the following statements is true in terms of the force
exerted by the electric field on the two protons?

P 10 5,550 5 5 g sLuPy e 5 a0 5 0
The force on P, is equal to the force on P
Py o 8 sall8 68D (e ST Py o 8 i gall 8 6B
The force on Pz is greater than the force on Py
Ps o 8 534 5 5l oo SiPy o 8 5l 5 5
. The force on Py is greater than the force on P;
uall g gl Py 9Py (o 3 i 5all5 il

The force on P; and P, equals zero

Srdad) o Al gSh Aiadll s b a3 65 Contd AallSl) JSEY) G (o

Which of the following charge distributions is NO'T' correct?

I alla b Jease aed 2 " Jite g
Irvegular conducting surface 3 B oo

. : conducting sphere chipaipaians
- - L Hollow conducting sphere =

-

R - = o o e e e o



0525604393 5l  alus .

20252024 JoV) ] — ale 12 — U 3 S

LI Az

3 Jte

Lpans ore Bgmiio) &3lexed) plasl nas & gomiie 4 jlgie u.h-ui O (999 oyt o 33U) i)
riial) G PSS Jloadl jlans gls 15 cm asla,

1800 N/C

Spdas¥) G AL syt 3,8 52 L @

Snzrge phaw ) b plaws o asde sl 30 Jaddi s Wb

& Loase 3.0 C als @t e Jodue)) Jiddl Lo .26



26

0525604393 5l  alus .

20252024 JoV) ] — ale 12 — U 3 S

o? Gemigd) o) o (PSS Jlne)) Jlana L .27

-

12 gl
.
++++++++
T AV =500x102V
2.4 cm
|
________ 12115...4‘5

rorilete cpmdaw o 125V jlasg agad!l 3,3 gikes Liaoe .24
obls aas 05 .4.25X103 N/C sl pases Jlons!
Sunad! Ligass e olismiall

2.4 C lalazs 2md cly,oad 120 J ojlaze Jas J&3 13) 73
o2 ose 98 LS bl el ) g ) Talll e
Coamolll oo LS sl 3,5 L 23 LAY

24C =

+ 4+ + + + + +
3
|

5 23 ysiy




27

0525604393 5l  alus .

20252024 JoV) ] — ale 12 — U 3 S

Ds 0.15 C Lajlame awoss Jaad o301 Jidd) jlaze L .74
90V o lans g.ah,.gﬁ EWES

A50 V o lanse SbrS g 3,0 s 098] o W75
Coeas¥) e Jaicd) Jadd) jlams Lo



0525604393 !  alus .| 2025/2024 J¥) Jaadll — ol 12 — 5l 35 JSp

1,.-&.’3."

a8l S Sloid) 3305 5a SbeSh L)l Lad 18,5

Bl asd @i o)) olos¥) ga Ll ol .25k g8 climdd) 335 g Lib,eS) Lol e
ciga Ay ylas)

oo 0 US4 o ) gl acelas) a3l g d,) > a3ls ) &Sl gSI) a3l 3 1al 3o e
Laslal JIss)

i) 3305 Jase le @liad psdsSl o adl S i) &S dasg o) LS5
Jeiss o a0l S agdoSIl Gasg ald pisg Sl S) L) el (%) asb sl
polsS asly galuw sl a0k 480 doad) paus ) = % 13 500l AL SISl

(A) ¥ 50 (1C/5) aslidl o

A € Jaagall Ll e B 3 Le¥) agadl 3,3 (o adl,eS)) cliotd) gias 1JSGd)
g;LdeAsBaﬁH#"&r".'J95-.‘|-4-1-'-"—3-Baﬂﬁi@uﬂw}w'&ﬁaéguhﬂt
ole alod ot dsvie oF Slagdl Gl dalasiadl 3 38ad)) iy g3aill cadsl aall
B s A logall o ayadl 38

0 < agandl 3,0 e dgand! 9 fuas
5 + + + 4+ + 4+ + + A
C;' ‘1._1&_&“
o ui-.“L.-'-” JUEI 8 caden L)

Adlad) ¥ e B——

Godsdl pogll dslls Jysus 2 S8t

ik S bl ] @b caS,> dslls ) Lol —

- r o +
Jose B3UaJ) ¥ o o ¥ ), 3Ly \\t\\ 5 ..
a1 o) aslall gas el 3 100 s.LS e BRihEs ++y — :

5.43[3...”, |—'”i‘-.‘l-y1’ pL.J1 U:.IJ ':,_JJL e preiy ¥ -oaAS e
RV e

. +

[Cld +
- .x" ++ l’




29

0525604393 5aud! ol Al 2025/2024 ;‘9‘ el —ale 12 — oLy 58 |Sa
' dagLie)! & yuad!
(PSSl he Liguino agand! 3,8 bl le daglae)) a3l agad) 3,0 0 B kg Lol ol 3janl)
r=AV P=IAV
I
Jte
R.>R 2

E

(—
f——————I

Ly
Ra>Raz

E
P—T,
doglag)) puadi as

A% Az/

-

dasladd) Laris 1 Joaandt

.
Jaladdt
WJadad) 5l LS daglasd) sy Jedadl
. L) s o0 2 s - o) dowluso
oo ral) planall aslus b LS daglas] a3 é"""‘"
= ?QJ.I."
Rr>Rryz l “ J‘) & el dm s caslj LS ssle deglad ayj 8 poud] Aom o
X W
T, T,
prd) apand) g ¥ ) ol Laaal) do-bies ol iSRS e Jlalaon]] o
< dogles) caliss 55l A jag s sal) pdans]) aaledl £43
R &5 dgdsnasd) dald) s ey
o iy
dogligll 33k WBlad) & Mg Al 3 idgl 3518
() (A 5 A
&) A (&) JUPSPVEI/ QY WECT R ECN RO i S
01A 01A 0.2A B ot dadaall aaass 58S cdlaes 550
N N caglaadl il
—_ Sk ey
=6V Gﬂﬂ% — 3V 309% — 6V 309%
o I /
$ed ple o g el e Juo gl Jeoge Laud)
—NA—
/;"\, [I;..ll:l] Fgl-:i-d l
.‘[ 12V —
—_— " ——————
VWAL VWA e
! 30 3N
+ +
= 12v = 12v an (B
! !
sl (e 33hss @slatll Lle 350 abianil) cllabsl sin zas 14 JSII)

2
t
_O_

i Lo aga




0525604393 5aud! ol Al 2025/2024 ;‘9‘ el —ale 12 — oLy 58 |Sa

el Y1 38 alatl i gl Bam gall clia Bl A8 e o ey S YD ) e aaas ALl s
T T T T ; ; T ™ f 54, 55
11 Identify the direction of conventional current as the direction of motion of positive charges or opposite to ’
Student textbook
the flow of electrons
12 L5690 L i s A e i 5 3 L i< .
Determine the magnitude of the current in terms of the rate of flow of electric charge Student textbook
dompall daglaa Jo 55 A (oo pall 8y 551 pall As oy oo el plaall dslisa g (Ll (Jia) Jal gall Ll s
f ; T T 60
13 Explain the factors (like length, cross-sectional area, temperature and material of the conductor) that affect
. Student textbook
the resistance of a conductor
14 Al s ds 3 gl sas 8 Sl il Su LD o1 62
Describe two ways to control the current in a simple circuit Student textbook ’

pnall Blell o ogall g5 Sl jlall s g 200 5050 2 ) e aiall (e | 60 553 551 sl 3 san
el 3 ts Sl bl o il sy il ally eyl e dabies o S 20b o€l el dllo Ll s 72,73
19 Apply the relationship between power, current and potential difference to solve numerical problems

Draw schematic circuit diagrams with different components along with ammeters and voltmeters correctly connected Chsabii:gt;iiﬁﬁent 58, 59
to measure current and voltage P 51 53“6{;

Sate Ohm's law and apply it to simple circuits

§ ULl § UL Bd e 9,5 e § e aladie (0 (4.5 SN (9.0 €) Laylaze imd 3ouss (Lo

Ao Lia 1o lig FSIY 5o (3.0 X 102°) 53,0 Gty oalh ot o - (0.08 A ) 5 s Jemg it 2L ( 208

[2] s D Liglooe 200,60 3000 3 LIS 3,50 el Lavie: coiin Al ALl gl Bl 3 K 53 0056 (3
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Q.3: Electric Current

Aok L L C25 C1 OBsbeS O JSE Oam
[rm—l OB A Ga JS LB S g3
i 4 | l

r

i

C1, C2. How are the elements connected

ik

¢ The diagram shows two electric circuits
'

in each circuit?

1 Cc2

C25 a0 3 JNeah e g 13 50aN 3 5513 =

Parallelconnectionin C’'1 and series connectionin €2
1

C25_5aN B 551680 Ao 9« C1550al & e s
Parallel connection in €2 and series connectionin C'1
C2Zs CLOE M B 5 553 Sl
Parallelconnectionin C'1 and C'2
C25 CLOS AN 8 JNeal e

Series connectionin C'1 and C2

§ A5bygS daglie J31 4 095 JSAII § Aally (elonidl (0 dsgiuacll I 0 ST (S

C

D el D C eld

i

il g i) gall (B 2gad) (5 Jaa g addied al

What is a potentiometer used for in
electric circuits?

S LRl Bk juadl

To change the electric current

Al Sl Bl 0 583
To store electric energy
S LA Bad bl
To measure the electric current

A gl it

To measure the electric potential difference

ol i g il 0 Jid S 13 ¢ g Aol ) Al A A6 Ml

It a
e b
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T It d
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Which of the following statements is true in terms of the direction of charge flow
through a conductor?

e - °"®°
® © o © ©& o

&5 sall agalt ) padiaial) agall e Adlud) Ciliaal) gdats

Negative charges flow from the lower potential to the higher potential
1

&G sal) agal) ) (addiall agall Gadas gall Glia il 3845

Positive charges flow from the lower potential to the higher potential

oaddiall agall ) adl sall agad) Craddlod) Cliald) g s gal) Cilialll 3845
Positive and negative charges flow from the higher potential to the lower potential
&5 sall 3gad) ) Gaddiall agad Gadalludl cliadd) gdaa gall Cliail) 58453
Positive and negative charges flow from the lower potential to the higher potential

Sl (o guaea (S8 s AU ddauhadil) o gl (e )
¢y glaall SN Atiaal) dily Sl

Which of the following schematic diagrams

represents correctly the electric circuit shown in the
figure?

i

QU A (S ) Alall il ol Al S 503 e ALelS 5 499 Al St ciliasd) JHGS Lasie |
?&3@*&\\.‘,\)&4 G Ol i lgada g

When the charges are going completely around an electric circuit, the net change
in potential energy should be zero. What is the reason for this?

Al gl 3l B AlS ghaa Al gt Adald)
The electric charge is conserved through the circuit
Al s 3 yilal) B Lgas o oL JAT Al gst) dai)
The electric charge decreases through the circuit
Al Hgsh 5 _ylall B 1gaS a Ui JAS cliauall 4.0<h 48Ul
The total energy of the charges decreases through the circuit
Al LS 3 Al B 1gas e oL ala 5 cliaulll A1) A3Ual)
The total energy of the charges increases through the circuit
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Apply the equation of power to solve numerical problems Appncazf:fzes, 27.28
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