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G12 Adv

Physics — Final revision

Lilgdl) daanl pall — syl

T1-2024 - 2025

Term 1 — Physics C 102 Final revision -2025

2
_ o Nm g. = —1.6 x 1071°C me=9.11 x 10*kg
k=899x10" == gp = +1.6 x 10-15C my=1.67 x 1077 kg
8.85 x 10712 ¢ a=L =<
Eg — O. o - 2K
NmZ m meo K =%”’”h2 — H-_E]‘ _ =
- m
2 2
Q192 2k -t = - —t = &K
F=k By =— e (2K
r2 f ] Emsglﬁ dcok
\m |
] q ' ] & q L?
E = - ﬁ Ei dA — I V= q
R
_‘\IK‘:— jU:’— {]I_Hr V(R} - L[ [': e ds U=W, = fe!l.t' = [";i:lfr_l 11
oV _ kq,q, |4 | _ SoA
Eg=—>5 V== ¢ |:n-f d
AV = — Llr-."-u.i.-' ‘ '_'_>__q" c",l_,l _chj
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G12 Adv Physics — Final revision

dilgll danyall — gl 5l T1-2024 - 2025

- Solve problems related to how charge is conserved
1 - Show that charges are quantized
- Solve problems related to how charge is quantized

If an object has a net negative charge of
4.0 coulombs, the object possesses ...

A) 6.3 x 108 more electrons than protons
B) 2.5 x 10'° more electrons than protons
C) 6.3 x 10*® more protons than electrons
D) 2.5 x 10*° more protons than electrons

4.0 @i La amad ddlaal) 4dlad) Lall) cils 1)
on ey amad) (8 ca gl 68

lisigll e SSTU Y 6.3 x 108 (A
Ciligis ) ge ST G SN 2.5 x 10%° (B
il g i) e ST gy 2 6.3 x 1018 (C
<l g Y e ST clligiy 2 2.5 x10%° (D

A metal sphere has a charge of +8.0 uC. What
is the net charge after 6.0x10"° electrons have

been placed on it?

-1.6 puC
+9.6 uC
-9.6 uC
+1.6 uC

OO0 w>»

40 Adail) Le 48,0 pC Lgiiand 4308 5 <
flgale Uiy <l 6.0x10"3 auda g a

-1.6 uC
+9.6 uC
-9.6 uC
+1.6 uC

oN®»

Aglass rod that has been charged to +8 x 10° C
is touched to a metal can. Afterward, the glass
rod's charge is +6 x 10 C. How many electrons
were transferred from the can to the rod?

e N8 X 100 C ady gsadia (ala ) qudsh (24
20 2846 X 107 C zla 3 el Adadi 3l ¢ lld 2oy didea
Fmill ) Adall G Lgdii a5 Al i g Y

1.88 X 100 ELECTRONS

1.25 X 109 ELECTRONS

3.75 X 10'° ELECTRONS

O n|w| >

2.50 X 10'° ELECTRONS
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The figure shows a blue ball which mnitially has

a charge +6.4 X10® C then it touches a Juad ay Adalata g) a5 S el 2 +6.4 X108 C

neutralred ball. After the balls are separated,

the red ball has a charge of +2.6 X102 C, what ol 300 5 e Al 4 L 42.6 X10° C

is the charge on the blue ball?

Aad o Aol A s giad g8 )55 8 JOA) g

Alaiy A0 gandia g yaald) B KU 0680 ¢ @l <)

o 6

A +3.8x10%C
B -3.8x10%8C
C -6.4x10%8C
D 0
q= E(NP — NC)

A small particle has a charge of -3.2 x1078 C. If
the particle has 3x10° protons, find the number
of electrons present in the particle.

-3.2 x1078 C g olud Aai Al s paa
Q5952 3x10° o (5 5in asaadl S 1)
paaad) B 33 g2 gall Clig S 23e aa gl
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Assume that the cube shown in the figure
contains seven electrons, eight neutrons,
and a number of protons, if the electric
flux through the cube is 3.62x1077 N-m?/C
How many protons in the cube?

S s sing JSAN b i sall qasal) o L il
(oo 238 9 il g 5 g3 Aoilall g il g 58l Ansus
casall JYA gl QB S 1) el g g yall
Sasall B Uigig e oS 3.62x1077 N-m2/C

If we wanted a block of iron of mass 2.60 kg
to acquire a positive charge of 0.500 C,

what fraction of the electrons would we
have to remove?

Atomic number of iron = 26
Atomic mass of iron =56 g

2.60 kg Lalis saadl ¢pe A quadSs o Ba i 1)
0.500 C W _lada a..\;‘g.a ik

4dl) ) Uale o4l cilip <) Cra puaSl) ga Lad

26 = waall g 3 saell

56 =LAl wasl) U4
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Distinguish between conductors, nonconductors (insulators), semiconductors, and superconductors

What is the effect of doping a semiconductor? Tl gall ol poalad 1 La
a) It increases the resistance of the material. 33l e slia (g 3 (1
b) It changes the material's electrical properties

by adding impurities. ) 5 Adlaly alall Ay Sl (pal Ay (o
c) It converts the semiconductor into an

insulator. e ) Jasall ud I3 (¢
d) It creates a superconductor. -

Which of the following statements is correct about electrical conductivity?
e Jam gl e damia LN &l ! e i

Electrical resistance of superconductors is zero at very low temperatures.
laa Aaidia 3 )l ya Cila 3 die s (5 s s 5il) Tl i gall Al ) A Jlaall (S

Metals are bad conductors of electricity.
ely Sl ;.'QJJQLJA i Hlall el

Insulators have low electrical resistance.

2 st TS e Lol )5

Silicon and germanium are examples of superconductors.

1 3651 o 101 4 3 51 (0 p il sl 3 Sl g

Which of the following is correct about electrical conductivity?

S 4 Llaua ) e okl Y o

A Insulators have free electrons to carry charge.
tinall Jasl s ja g Y e J3)gall (s sind
5 conductors allow the movement of both positive and negative charges.
Al 5 A el i) e JSAS a0l sall e
c Doping can change a semiconductor from an insulator to a conductor
Geage G Jole (e D asall oladl Jysad ) pandail) (535 o Sa
5 Superconductors operate at room temperature with zero resistance.
Ao shen Ao gl 48 ) 5 ) s A o 8 AL A sl oluil s
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Describe how to charging of an object
Demonstrate knowledge of charging objects and the
properties of electrostatic charge and differentiate
between conductors and insulators

A positively charged rod is brought near a
charged electroscope. As a result of doing
this, the electroscope leaves move closer to
each other.

What is the charge on the electroscope?

cildSa (e AL Aadl) G ga qumdad g g oy
Gl dati ¢ dllly alBl Aol ¢ gadia (AL S

o) Ll (e Al GiLaSal)
9 Al CiLESAl) Aad A L

A. Positive

B. Negative

C. Itis neutral

D. It depends on the distance between the

electroscope and the rod

dase A

L. B

Osasia 2 C

apaill y GLESA (s Ailsall e ey lld D

1. When a negatively charged rod is brought
near an uncharged, grounded electroscope,
what happens to the electrons in the
electroscope?

a) Electrons are repelled from the electroscope
and move to the ground.

b) Electrons are attracted to the rod, causing the
electroscope to become positively charged.

c) Electrons move toward the rod, causing a net
negative charge in the electroscope.

d) The electrons in the electroscope remain
unaffected.

e Ga QAN sl Gillu (dlu aida g3 Ladis
il g ST sy 1ila (s 5a g o b (2 4S8

T As) gaall B
i g o Sl LS (e i g IV i (1
=Y

damale g5 (Gladl ) g yiSIY) and (@
A Al s g u—‘_)éﬁ‘ el

oy Le sa 5 el ol 8 i g yiIY) A5 (7
(2 eS Lasl) 8 Adlia Al dins S

ol ye Sl Gkl d s g Iy (s (o
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What is the correct order for a neutral
telescope to be charged by induction

Giob (8 (S LS aldd ranal) cu i

) La
Gal)

1 2 3
1-2-3-4
2-3-4-1
4-1-2-3
4-2-3-1
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a Apply Coulomb's law to relate the magnitude of the electrostatic force, the charge magnitudes of the pair if interacting particles,

and the separation between them

Find the net force on the 2.0 x 10 C
charge.

2.0 x 106 C Aadl) o § jigall 4.0<)) 5 gal) an g

C 50x10° C

S|

8.0x107° C 2.0x10°"
@ @
e———2.0m e

2.0m

Lol

a. 1.4 x 102 N towards the left
c. 5.9 x 102 N towards the left

b. 1.4 x 10 N towards the right
d. 5.9 x 102N towards the right

A - 2.3 x 10 C charge exerts a repulsive
force of magnitude 0.35 N on an
unknown charge 0.20 m away.

What are the magnitude and sign of the
unknown charge?

o jlase 8B40 i -2.3x10° C 4
0.20m = e ddg e pe 43ad e 0.35N
$41 ggaal) Adadll 5 L&) g j)aka La

POLARITY

Negative

Positive

Negative

MAGNITUDE
a. | 6.8x107C
b. | 68x107C
c. | 12x10°C
d|12x10°C

Positive

Two identical small conducting spheres, separated by
distance of 20.0 cm, have equal electric charge. How

many excess electrons must be present on each sphere if
the magnitude of the force of repulsion between them is

3.33x102' N?

Ay (N guaila (lilildia (il ga ()l S

A glaia Al g8 Adandi Lagd <20.0 cm
Bagaga 0SH O o A B3N clig fSY) dae a8
Lg AL B g8 aaa (S 13 B8 JS (2

3.33x 10 N?
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y
q1 qz ﬁl >3 3
° ° —0—
| | FZ >3 |
: X; X,

What do the forces acting on the

charge g3 indicate about the signs of the three

charges?

a) All three charges must be negative.

b) Charge g3 must be zero.

c) Charges g1 and g2 must have opposite signs.

d) Charges g1 and g2 must have the same sign,

and g3 must have the opposite sign.

Laddl Jo 3 el o gl i 13
DN ciliadl) cl La) g3 sl yuds

Al GO cilialil *\O}soh,_;_;ﬁ(i

I (g slaig 3 Al (S ol 0 Y (@

Sl 2 sg ] Cimdll UL 0S5 o ang (2

Y dig2 sq] ol )5S of (2
ASlaa 3 Ul 3 Al 65 o) g

Concept Check 1.6

Three charges are arranged on a
straight line as shown in the figure.
What is the direction of the electrostatic
force on the middle charge?

O O ©
)= Tb)a= Ty Ta4

e) There is no force on that charge.

1.6 pealall das 0
A0 0 b SO0 Jsa) f=10
sgall olS) Lo paiine das le
aiodl) 3 8,530 £S5ty 5]

' S kasg!

d v v
q q

q
A (d Ve «+b -»la

>t oia 3 5,550 553 4y Y (e

Concept Check 1.7

Three charges are arranged on

a straight line as shown in the
figure. What is the direction of the
electrostatic force on the right
charge? (Note that the left charge is
double what it was in Concept
Check 1.6.)

v v v
2q q

q
) be 9y d4

e) There is no force on that charge.

1.7 pedlal! da>) .0
ASype Slbismd W S A sy
3gnll ole) Lo pudiine das e
dio i) 383500 Sl 48
ascdl) _;‘.L'a.a J" h_"»?] cd_.,:..ﬂ
L:;LA;I-LLG — ‘:;31_4‘4 ‘5‘,......‘,.“
(16 pcalel) daxl 8
v v ()
2q q q

*{d +(c <« b (2

Zovdd) oda 3 5,050 593 g ¥ (@
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Three spheres A, B and C with the
same charge +Q, are placed along a
straight line as shown below. What is
the net electrostatic force acting on
sphere B?

Al il (udi LIC B« A S ED Cma g
Lot g g 5h LaS auliiss bl Jsb o +Q
3 A 3al) Aluaaall A€l g <l 5 g8 La Ly

$Bs SN o

B

C

A
i
0

| f
2a 3a

2 KQ?

3 KQ?

KQ?
2 a2

KQ?
4 q2

4 a2

A large electroscope is made with “leaves”
that are 66-cm-long wires with tiny 21-g
spheres at the ends. Find the charge Q

O Bk LI @ S (Algs ik plia
2 21-g 3 hua & S 2a 66-cm L sh )
Qidaddl 235 gl
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Two balls have the same mass, 0.9680 kg, and edig ¢ 0.9680 kg Ly AL Lagd i S
the same charge, 29.59 pC. They hang from 29.59 uC ¢ Aal)
the ceiling on strings of identical length,f = (£ ¢ Johll Ailaia gl o Gl (e ol
1.21 m, as shown in the figure. If the angle Y A9 cudls 13 AN B maga ga LaS
of the strings with respect to the vertical is 0, LY O A gl ) Lad 9 (53 pandt Lpiilly
what is the angle between the strings?

A-29.79°
B- 59.59°
C- 39.80°
D-72.79°

Coulomb's law: In the figure, all the charges are point charges and the charge in the middle is
Q =-3.1 nC. For what charge ¢1 will charge ¢2 be in static equilibrium?

) q Al dad A Lo Ciaaiiall o 53 g gall all g Aol cilind (0 5 le ciliandil) gy (Ml JS&Y b

A) 12 nC
B) 6.2 nC
C)3.1nC
D) 25nC

L'

O

10 em

fAsSad GG Al A 2 Aadd) Jaaia

0 4
©

10 em
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A charge Q: = Q is positioned on the x axis at x
= a. Where should a charge Q; =9Q be placed
to produce a net electric force of zero on a

charge placed at the origin?

a.atx=2a
b.atx=-2a
c.atx=3a
d.atx=-3a

A:GXJM\U.&:Z\;FJ.«QFQM
gV Q,=9Q &isdi payem il x=a
muiepuj&@g*ssﬁgéu

a.atx=2a
b.atx=-2a
c.atx=3a
d.atx=-3a

Three charges of equal magnitude Q are
held in the configuration shown. If a small
positive charge, q, is placed at the origin
what will be the magnitude and direction
of the force it experiences? (Note: Pay
attention to the sign on each of the three
charges.)

OasSill A Q aaadl A gluie Aiacd G0, BlESAY) Al
Ao ¢ q ¢ B tua dun ga Aad Caula 1) gl gall
Slgd L Al 5 gRl) slad) g ylala Lad ¢ Jua¥) Adali
a s l) ca JS o 53 g gall Aadlall 45} 1Akiad)
(A

Y
Q
-Q b -Q
—Q—
e ke o UK
a a

a. ﬁz in positive y-direction a. LE in positive y-direction

dme,ba ' dme,ba :
b. 79 > 1in negative y-direction b. 79 > in negative y-direction

dme b ) dme,b )
C. &2 in positive x-direction C. &2 in positive x-direction

2meqab 2me, ab
d. &2 in negative x-direction d. &2 in negative x-direction

2meqn 2meya
e. 0 e. 0
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Solve problems involving general charge disribution and the electric field
Develop a tool, sketches, descriptive text or presentation to
show the morphology of electric field lines of a single or

5 multiple charge system with positive and/or negative
charges
Find for a uniform distribution of charge, the linear charge density X for chargealong a line, the surface charge density o for charge on a surface, and the volume
Which vector best represents the direction of die Al Jaad) olad) Jiay (53l Juad¥) 4niall L

the electric field at point P, which is equidistant | $osiiadl) WS (e 4y gldia dibie o a8 il 5 ¢ p Adabll)
from both charges?

® @)
Q

>

Determine the type and value of both RN SARVISTES AL g TF Y 2A>
charges from the following figure

E
/
~ 1
F

Charge 1 Charge 2

-q +q
+q +2q

+2q

Ol |m| >
1
o)

+q -2q
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dalhal) dadl) o caale 131 (ouidall ciail | glaal) JSEN MR e

er_’) gkl () dadd) (b g, :|6,L£C| Adaill
—3uC O +18uC O
(fl) —Z;JC D +9}£C D

Two point charges as shown, are separated
by a distance of 12 cm. The electric field at
the point P is zero. How far Qi from is P?

Al Logrin Jualll (uiaga 9o LaS Gliahall ojliiad
Joha g gl P ALAD Ao (o Sl Jlaal) o 12
P Akl e Q1 Adlal) Le

Q o,
B X I 12 cm p
P =32 uC +45 uC

A 250-g metal ball with a charge of 0.50 mC has a kinetic energy of 6.0 x 108 J. It is
traveling directly at an infinite plane of charge with a charge density of 33 C/m?. If it is
currently 2.0 m away from the plane of charge, how close will it come to the plane before

stopping?

& Brbes 8,801 255 6.0 x 10° ) Wyluie 4Sy> A3 L) 0.50 MC gwiceisg 250-g WilsS divas B,S
oo Wl 2.0 m uad e 8,801 COB13) 33 C/m? Wylude dieds AIUSH diedidl (po (g3 Y (S giuns olx!
§La8¢:5 O Jud (5 gl (po L@l A1 (Suho Lod cioeid! (S guano

a.0.32m
b.0.64 m
c.1.36m
d.1.68 m
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Two charges, ¢, and g,, have equal magnitudes g and are placed as shown in the accompanying sketch.
The net electric field at point P is directed vertically upward. Can we conclude that g, is positive and g,
is negative, g, is negative and ¢, is positive, or g, and g, have the same sign?

V

"hf).\i
‘“‘mﬁ
Hx““-ah f‘nct
O “‘;- X
P
_cd
f?z(l)/’
Cooeid| LS o)Ll P lod &L TR0 9B Las,_}).@.gl Jxadl dhaze CI813
q1 q2
A -q +q
B +q -q
C -q -q
D +q +q

Consider two point charges ¢; = +4.0uC and g, =

(Use de = 9 x 10° 2%, 1.0 4 = 1.0 X 107).

—8.0uC, separated by a distance of 6.0 m.
Find the magnitude of the electric field (in N/C) midway between the two point charges.

bS] Jiaall lie aa ol | 6.0 m Alus Lgiy Juail g, = —8.0uC 5 q; = +4.0uC Sfind 2oy i Sl
Ol (g Alaal) iealie b (N/C) b2a g (iinll e il

(10p=10%10"° <k =9 x 10° ”L—f JREGH)

12x10*

1.8 x 10*

9.0 x 10°

2.7 x 10*
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Electric field of multiple point-charges:
Two-paint charges Q; and Q; of equal
magnitudes and opposite signs are
positioned as shown in the figure. Which
of the arrows best represents the net
electric field at point P due to these two
charges?

Obiioeds tBadaie Audads ilioedd (JLygS Jixe

d 0Gabiates Hladall § Oluslude Q; 5Q; Obukads
P dhaiill wis (3 345 Jlmall Aao Jias cpaguadl
€ il GO (e SN

Q1 Q:

A lp
C) ® < :'

A) A

B) B
C)c

D) D

A cube with a side length of 0.5 m has a
uniform charge of -20 pC distributed
throughout its volume what will be the
charge enclosed by cubic gaussian surface
of length 0.2 m?

W laia daliiie Ain& 41 0.5 m Anlaa Jsh S
by Al Ladl) L dasa Jals e 4e j30-20 puC
£0.2 m Adsh JSA) gl 2sa rhan Ly

a) -8.04 uC
b) -4.00 uC
c) -1.28 uC
d) -1.68 uC
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Two infinite nonconducting plates are parallel to each other, with a distance

d =10.0 cm between them, as shown in the figure. Each plate carries a uniform charge
distribution of 0 = 4.5 u C/m?2. What is the electric field E, at point P (with xP = 20.0 cm)?

o)
T+ +
T4+

T+ o+ |
T4+

a a
T+t

o

P
———>» X

<xp>|

-

Side view

Casa ob LS (d = 10.0 cm Logn Adlacall g ¢ 31 s 0ol g (uibailgl ¥ Oiliaga s (linsiun
e (E (S Jaadl 92 Lag=4.5 y C/m? Aadll Laliita lay ) o Aaglea JS Jaay, JS4l) A4
(xP = 20.0 cm) 4dadil)

a) ON/C
b) 2.54 £ N/C

c) (-5.08 x 10°) X N/C
d) (5.08 x 10°) X N/C

Aageal) (A X Jiad )il

What does X represent

_ 2kx

2kX. in the formula (E, =)

Jshall Al ALl (E), = T)
B Ban g (A Lag

y

of an infinitely long wire
and what is its unit?

linear charge density

A S e C/m
surface charge density

B Ra Lo Za ) 03 C/m?
volume charge density

C. Aanall dia ) A4S C/m?
infinity charge density

D Al dsa sl dssg C/m?
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The electric field 22 cm from a long wire
carrying a uniform line charge density is
1.9 kN/C. What'’s the field strength 38 cm
from the wire?

Jozw ogb Wlaw ¢pe 22 cm i e 3 545! Jlomall
1.9 KN/C S5k dolhiie dplas dizeds 4368

Tl (o o 38 s e Jlomadl B Lo

By — By

Find the line charge density on a long wire
if the electric field 45 cm from the wire has
magnitude 260 kN/C and points toward
the wire.

O513] Jogb ellus (e dudasdl diseidl d3LS dzg
o)ludio el (o 45 cm dad e (3 14SI1 Jlomall
Ll g0 dxio 09 <260 kN/C

total of 3.05 x 10° electrons are placed

on an initially uncharged wire of length
1.33 m.

a) What is the magnitude of the electric
field a perpendicular distance of
0.401 m away from the midpoint of the
wire?

b) What is the magnitude of the
acceleration of a proton placed at that
point in space?

¢) In which direction does the electric field
force point in this case?

de g ge Wlig A 3.05 x 10° Jle=|
1.33 m dsb Ogoeine pf o o dludl §

Laylide dosges dblus e (354531 Jlomall ludae Lo (i
Felld! il Cayaiin dlads 10 0.401 M

w‘wwagp}a stjﬁal.?:_c_)\v\.a.ol.o(g
‘-:;L,'a.b.”éw “'|dll3gg

Tl 0dn (3 368U Jlxall b ool ] a(z
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A solid sphere with a radius of 0.8 m has a
uniform charge distributed throughout its
volume. If the charge enclosed inside a
1.07 m3 volume of this sphere is 45 mc
what is the total charge of the sphere?

Ao 5 ga daditia Linii gt 0.8 m Lkl Ciual Aaluna 58
A JA13 3y guanall Adail) cuilS 1), Lgana JalS e
diadl) Ld 45 mc g gbed 38 o8 (a 1.07 m3

o5 Sl 4,0<))

a)45 mC
b) 60 mC
c) 72 mC
d) 80 mC

Now consider a solid sphere with radius R
and total charge Q uniformly distributed
throughout its volume. Calculate the
electric field at a distance r from the
centre of the sphere, where r <R (inside
the sphere).

R W jhd ciual datuaa 38 Wl ¢ a3 (¥
s plail guea (b Uil de S ga Q AS Aiadig
B8N 38 e a1 Alsa IS (g8l Jlaal) Gaesa)
B8 JAlr <R &

RZ

A- E.amr =25

EoT

R3

B- E.4mrr=25
€o

3

C E.amr =21
EoR

R2

D- E.4nr’=—
€o
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Which of the following statements is true?

a. If a metal sphere is charged, the extra charge will be uniformly distributed over the

volume of the sphere.

b. On the line between two positive charges, the electric field is never zero.

c. A positive charge will always be attracted to a metal surface, but a negative charge will be

repelled.

d. Good insulators do not conduct electricity well because they are usually doped with small

amounts of impurities.

e. On the line between two positive charges, the electric potential is never zero.

) gaan AN &) Ll pa ig\

B ana o allanily ¢ 55 il 31 Aianil) (8 A paie dyiaea 3 S il 13,
JAT e el Jlaall (5 b Y (e s Gfind G asfiall badl) e,

A ALl A ) (S ¢ iana e ) LAl A sall Al Codai,

e ) (a5 ppham e 5 5030 (055 La Ble LY i S o 5 a5 Bnd) ol el o 55 V.

JAT 1 ia eSl dgall s Y (Ol ge Gtind (g Jualdl) ladll e,

Mr. Adham Zewin - 0505084733



G12 Adv Physics — Final revision Agilgl) daa) yall — el ) T1-2024 - 2025
Apply the relationship between the electric field E and the electric force F and the charge q
Concept Check 22.5

A small positively charged object is
placed at rest in a uniform electric
field as shown in the figure. When
the object is released, it will

E

¥ ¥ ¥ ¥

a) not move.

b) begin to move with a constant
speed.

) begin to move with a constant
acceleration.

d) begin to move with an increasing
acceleration.

e) move back and forth in simple
harmonic motion.

2.5 pedlid! dax! e
i e e e
PhrS oo 3 g5l pay

(PRCPI LA | & pose pa LS placis
.:..I_-l el s

JE

YyYvy¥N JF Yy

s ol (a

Al de 35,40 3iu (b
b aleesy 35,40 3 Taes e
Bagliie dlsy 25,30 3 fa . (d

ala¥) )y cald) ) ) oe (@
vidaiuy daailys A5,5u

As shown in the figure an electron is fired
horizontally towards the positive x
direction over a horizontally oriented
charged conducting plate with a surface
charge density of (+ 3.0 x 10°** C/m?). If the
vertical deflection of the electron is (0.5cm)
after it has traveled a horizontal distance of
(2.0 cm). What is the velocity of the
electron when is fired?

(Neglect Earth gravity)

oy Gl 09 A 3ol ¢ KA1 § e g0 90 LS
& goedin dluo 9o Ao (§99 X o gall BlxiY
dyselaw Lioedy A8USS GaST dg>go

Il Bl 013 (+ 3.0 x 107° C/m?).
ddluno adad O Uy (e 0.5) (S9lue 09 ASIW
s 09 AUV ds o o (e 2.0) ayud aadi
PENTS

Loy dodladl Jlea) g

Yo
0.5cm
Yrb-—————————
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Rk 5
i
| U 0
| . A \{ E

Y

.
s

.
Lo

The electric flux passing through a surface

.1 . . .
areais — of its maximum possible value.

What is the angle 6 between the plane
area and the electric field lines?

1 “ Wt .
Cpﬁchuuhuﬁ)w\gﬁ)gﬁ\dﬂ-ﬂ‘uﬁ
dalaal) w0 4 g1 30 Luld e, AiSan dad b

S Jlaal) Joghad g 4 giuall

a) 30°
b) 45¢
c) 60°
d) 90°

We have a parallel plate capacitor with two plates containing charges + Q and -Q a
distance d = 1.60 cm apart. We release a proton from rest at point A, just above the lower
plate. At point B, just before the proton strikes the upper plate, the proton has a kinetic
energy of 1.43 x 108 J, A proton has a mass of 1.67 x 10'*” kg and a charge of

1.60 x 10 C. What is the magnitude of the electric field between the plates (in V/m)?

d=1.60 cm. lua o -Q 9+ Q i o Jlsing Gua gl (0 Glhsiag Gn)lsia (gl 5 i Ll
Gl pabay o) Ji8 ¢ BAdalil) aie | 5 ydilie Jdud) 7 ol @98 ¢« AR die ) oSl (pa Uigi gy (3lkal
Adindig 1.67 x 1077 kg Ot AL 1,43 x 10728 J, Gsigunl) AS a A8 (<5 B ilia A glall dasbaally
T(V/m 33351) G slll G (2 S Jlaadl J1a8a La 1,60 x 1079 C

B* -Q
d
A A

A) 743
B) 559
C) 988
D) 1314
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Apply the relationship between the charge density and the electric field
9 magnitude E and also specify the direction of the field for points near a flat thin,
infinite or large, nonconducting/conducting surface with a uniform charge density

For an infinite plane of charge, which
Gaussian surface is best suited for applying
Gauss's Law to find the electric field?

(A) A spherical surface around the plane

(B) A right circular cylinder perpendicular to
the plane

(C) A cube with one face on the plane
(D) A circular disk in the plane

Jiaal) da¥ Gugla (i (Gl o) A gl
PRSI
6 simsall e 43 sac 48 4y o A3l shaul ()

Lg}l.ud\gjgg)i\auaﬁ(a)

Two infinite, uniformly charged, flat surfaces
are mutually perpendicular. One of the sheets
has a charge density of +20.0 pC/m?, and the
other carries a charge density of -50.0 pC/m?.
What is the magnitude of the electric field at

Ol sadia ¢ Glaaliia ¥ ladauns ladaw 22 50
48U &l Jalila JSay ¢l dalatia ¢ aliila JSdy
+20.0 pC/m? guliuall saa) & ()
-50.0 pC/m? dia 43S Jaad ¢ AW g
&M%é\&@)@ﬁ\d@\ ks La

Ez Ez

any point not on either surface? NGy éi
a.2.75N/C
b.2.82 N/C
c.3.04 N/C a.2.75N/C
d.3.37N/C b.2.82 N/C
e.4.45N/C c.3.04 N/C

d.3.37N/C

e.4.45N/C

Sheetl E, = 1312"'E:22 =2ienﬁ

Et Et

El Shest2 gy
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Two infinite sheets of charge are separated
by 10.0 cm as shown in the figure. Sheet 1
has a surface charge distribution of g1 =
3.00 uC/m? and sheet 2 has a surface charge
distribution of

02 = -5.00 uC/m?2. Find the total electric
field (magnitude and direction) at each of
the following locations:

a) at point P, 6.00 cm to the left of sheet 1
b) at point P', 6.00 cm to the right of sheet 1

10.0 cm ey Gl (e ailedY Oladaws Juad S0y
e 1 Asdall (5 giad JSA 8 i ge g8 LS
daally 07 =3.00 uC / m? dndan Bl ) 58
02 ==5.00 pC /m? iy dnda Aiad 353 el 2
A (2 S Jlaal) 22

A @) gall (ha JS A (ol )akall)

1 dsgiall juy e au6.00 ¢ P adaiidl xie (1
1 Assiall (pay e 26,00 ¢ P Adadil) die (o

Sheet 1

s s e i e el

o<«—06.00 cm— 14—6,00 cm—»>e

1 o, = 3.00 pC/m>

«—10.0cm—>

Sheet 2

10 T 1 1 I |
S
s
=

oy = —5.00 wC/m?

What is the significance of rotational
symmetry when calculating the electric
field around a long, uniformly charged
wire?

e A)ltimplies that the electric field
depends on the rotation angle around
the wire

o B)Itimplies that the electric field is
independent of the rotation angle
around the wire

e C) It means that the electric field varies
along the length of the wire

o D) It suggests that the electric field is
directed parallel to the wire

S Jlradl Clus wie 39 Jilew)) donl Lo
s"l. :." I.... Jf}bwdﬁ’

g e cating (00 Jlomall 0 s Gion (1
edl Jg= Ohygdl

Ol digly e St g 5481 Jlmall OF (g (-
Gl Jg>

Ll Jgb e A 3,481 dlmall OF g (-

-Mé‘jﬂ ol Lg 43¢0 L}_J@SJ\ Jlxadl O S (o
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-3 uC

B____Q_f‘_

Which of the following statements
concerning the electric potential due to
the two charges shown below is true?

Assume V = 0 at infinity.

a. The potential is always positive in the A
region.
b. The potential is always positive in the B
region.
c. The potential is always positive in the C
region.

d. The potential is always negative in the B
region.

el gl L Gl g 59 @l jad) (0
08uYL dain gal) Cpial) co @il o 4SY)

Ao Y Lac V=0 gl o=l

Adskial 8 Wil s ge 2¢al) o 5Sa,
B.Aakiall 8 Ll Ua e 2eall o 5SS,
C.Ashidl 8 Lol Ua e 2eall o 5Soc.

BAkial 3 Lk Ul 22l 05Sud,

For the set up shown, which statement
concerning the point P is true?

Aaitly ddlbaiall @ jlad) &) cpida gal) JSAN dpuailly
$daisap

18.0 uC

-12.0 uC
Py

30cm ¥

e

60 cm

The potential Electric field direction
SN gl 3N Jlead! ol
A Negative right
B Positive left
C Negative zero
D Zero left
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m
Aeg

An object with mass m = 1.00 g and charge g
is placed at point A, which is 0.0500 m above
an infinitely large, uniformly charged,
nonconducting sheet (o =-3.50 x 10° C/m?),
as shown in the figure. Gravity is acting
downward (g = 9.81 m/s?).

Determine the number, N, of electrons that
must be added to or removed from the
object for the object to remain motionless
above the charged plane.

deg Adlladigm=1.00 g AiliS awd 2
358 0.0500 m gl o adi Al o4 Adadil
Al dalitia Aliaga i 3 S daiea

b s 8 LS (0 = -3.50 x 10°° C/m?)
(g=9.81 m/s?). Jiud duilal s, Jead
Lgibla) G (Al il g S (e gV cadad) 23 )

(398 USLus ) Jlay (1 dda gl 3) g anaa) ()
sadall s siaal)

4.96 x 10 electrons
3.10 x 10*° electrons
6.20 x 10%° electrons
4.96 x 10° electrons

o0® >

10 Solve problems involving electric potential energy
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13 Calculate the potential energy of a system of pair of charged particles

FIGURE 3.30

energy when a negative charge is moved in
the direction of the electric field?

e A)ltincreases.

e B) It decreases.

e C) It remains constant.

e D) It becomes zero.

What happens to the electric potential diadi &y o die Ay <) pudagl) 4Bt uaay 13La

9 S Jlaal) ol 8 Al

Al
=Bl (@
ALl Jls (2

If the electric potential energy of a positive test
charge increases when it is moved, which of the
following is true?

e A)Itis moving against the electric field.

e B)Itis moving along the electric field.

e () Itis moving perpendicular to the
electric field.

o D) The electric field strength is
decreasing.

DA ddaudd Ay el auda gl dBUa il 1)
Sl g AV a8 gy a die Lo 5

(Sl Jlaall slas) (S danill & 5a (1
(2SN Jlaall olail 8 A%as (o

(S ) e G gae daalll & 5a (7
(2 S Jlaall B (i (o

Which of the following is a correct
expression for electric potential energy U in
terms of electric potential V and charge g?

oa gl Al maaall puail) g AV G G5
¢ qAdiaddl g V (Sl 2gad) AN U (6

AU =
B)U = qV
QU =V?q
DU = ¢
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Which of the following correctly describes the
analogy between electric potential energy and
gravitational potential energy?

A) Both decrease when the object moves in the
direction of the field.

B) Both increase when the object moves in the
direction of the field.

C) Electric potential energy always decreases,
while gravitational potential energy always
increases.

D) Gravitational potential energy can change
signs, but electric potential energy cannot.

IR @2‘93\3&‘9@)@&\ rasl 43U

sl & ameall @l jahy Lavie Ji Laa SIS (|
NEEWA|

sl g ) A 3ats Lavie LaadIS ol 3y (2
i

Lals Bilal) n 430

c\.g_"s\‘)wj ).\a_uj'w Ui (',SA.\“ :\:uJ\AJ\ t“.dj a3k (J
o ) S Y A Sl gl Al (]

Which statements are true for an electron moving in the direction of an electric field?

(There may be more than one correct choice.)

(g S G ST AR )9S5 ) € S Jlae ool b &y g S o (ki () il bl e

I- Its electric potential energy increases as it goes from high to low potential.

oaidiall agall ) &l jall dgall e Jai Ladie d oSl 4xa s 48Ua oo 3 -
ll- Its electric potential energy decreases as it goes from high to low potential.

omitial seal) ) il sgall (e i) LIS g 540 daa Hila (ol

lll- Its potential energy increases as its kinetic energy decreases.

A s 48U Cusddl) LalS draa g ddlh ala y)]-

IV- Its kinetic energy decreases as it moves in the direction of the electric field.
S Jlaall olail b S s LalS LS ja Al J55 -V

V- Its kinetic energy increases as it moves in the direction of the electric field.
(o2 S Jlaall olail 8 i Lal€ 4y dilda ol i V-

A land V only
B Il and IV only
C I,Illand IV
D I,IVandV
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uniform electric field of magnitude

3.8 x 10° N/C points in the positive x
direction. Find the change in electric
potential energy of a 7.5 uC charge as it
moves from the origin to the points

(a) (0, 6.0 m)
(b) (6.0 m, 0)
(c) (6.0 m, 6.0 m).

o o#u 3.8 X 10° N/C o_)38a aliiia 2 148 Jlaa
gl &l b il da gl x o gall olady)

Oa LgS5ad sl 7.5 pC W )ake Adadd 4y <))
LIat ) Jual) ddaks

(a) (0, 6.0 m)
(b) (6.0 m, 0)
(c) (6.0 m, 6.0 m).

What is the potential energy of a system of
three 2 uC charges arranged in an
equilateral triangle of side 20 cm?

a.0.54)
b.0.32)
c.0.74 )
d.0.18)J

2 pC ciliad &l cha ¢y g8a alall aua gl) 48U La
?20cmé&b&ﬁab‘}’\ Lﬁj@&ﬁag’é@f

a.0.54 )
b.0.32)
c.0.74 )
d.0.18J

The graph in Figure shows the electric
potential energy as a function of separation
for two point charges. If one charge is +0.44
nC, what is the other charge?

@L})@Sﬂ @'4‘91\ a3k Ji) L‘,ég.\l,,\,\j\ e.uuﬂ ras
adll gaa) cuilg )Y | opuihadl cptind Juadl A3ag
«+0.44 nC

oA Lakl) Lad

—8 -
Uelec (,U.J )
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Two positive point charges are separated by a distance R. If the distance between the
charges is reduced to R/2, what happens to the total electric potential energy of the

system?

A) The total electric potential energy is doubled.

B) The total electric potential energy remains the same.
C) The total electric potential energy increases by a factor of 4.
D) The total electric potential energy is reduced to one-half of its original value.

48Ul Gaaay 1ad ¢ R/2 ) Oiandd) (pa Adlcal) Cuald 13) R, Ablisa Lagias Juaali (lia ga lidall (liinds

€Al A1) Ay 10 Sl) aia gl

A Ay 5 S aa gl AU e L (
(s S DS Ay el aa gl A8 i (o

A 5 s Jalray I Ay 3¢S i l) 48Ua ola i (7
ALaY) L Ciai ) A0S s jgS gl 2 J (o

A proton moves in a constant electric field E from point A to point B. The magnitude of
the electric field is 6.4 x 10* N/C; and it is directed opposite to the motion of the proton. If
the distance from point A to point B is 0.50 m, what is the change in the proton's electric
potential energy, in joules?

o (RSl Jlaall laka (B) Aallll ) (A) Al cpe il S Jlaa (B (i gig e S
(B) Akail) L) (A) Adalill (pa ABLusal) cuilS 13, (g9 all AS At (uSlaall olaiy) B 43 54 929 6.4 x 10* N/C
U9 Ban g oA gl (g gal) g A8 A ) Lk <0 0.50

A)-5.12 x 107>
B)-3.21x 107
C)+3.21x107%)
D) +5.12 x 107 J
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Two-point charges are located at two of the vertices of a right triangle, as shown in the
figure. If a third charge —q is brought from infinity and placed at the third vertex, what will
its electric potential energy be? Use the following values: a=0.35m; b=0.65 m, and

q=3.0x10°C.

La ¢y -q A0 Ain @ pudanf 13), JSEI) b elnga g LaS gl 30 adld Ciliia (pugs s (sl die (liin 23 55
PAY) adl) addiicd) € o Sl audagl) A8l Lad (Gl Ll ) e Cala g AilgS Y

a=0.35m; b=0.65m,and q=3.0 x 10°°C.

b

¥

/|
A)—1.7)
B)—-0.14 )
C)—0.028 )
D)+1.7)

+2¢

The change in electric potential energy of a
system, due to a rearrangement in position,
is equal to:

A) the positive of the work done by a

B) the energy gained by the system due to
non-conservative forces during the
rearrangement.

C) the negative of the work done by a

D) the sum of the work done by all forces

during the rearrangement.

conservative force during the rearrangement.

conservative force during the rearrangement.

Al e aldall Ay jg<lf gl A8 & sl
pg Sy gl gl (B Gl S5 Bale)

L Aailaa 5 58 Aans) 59 J saall Jrl) an g (|
iyl sale)

0 A Gy Uil L€y A A8UAD (o
iyl Bale) ol Adailadl)

£ Anilae 6 58 A 50 Jsdaall Jacdll Al (2
i il sale)

s il sale ]
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11

Develop a method such as schematic representations to compare the equipotential surfaces due to a point charge, two identical charges,
and two different charges

Equipotential lines and electric field lines are
always

a. disjoints.

b. parallel.

c. perpendicular.

d. None are correct.

Sl Jlaal) Jaghad g (5 glucial) agad) b ghad

(P K)

Jaaiia I,
o)
$asee T

e i Y

Which of the following describes 1 and 22 ¢ 251 Ciuay b bas i

R
-
T [ |

SE2 Y

2]

Y “ Ny
s

{
-‘.’

A

1 2
A Electric field Equipotential surface of positive g
ST URIEN] Car gl dgadl (Solusd peda
B Equipotential surface of negative q Electric field
ALl sl sl mlaw ESAURIES
C Electric field Equipotential surface of negative q
oSl ol Al szl (59l ehane
b Equipotential surface of positive q Equipotential surface of negative q
gl dgdl G9lud o Il ugadl (S9lud mlaw
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Relate the component of the electric field along a certain direction Es to the
change in the electric potential along that direction (Es =-dV/ds) and use this relation
to solve problems

a. 38 uN
b. 62 uN
c. 97 uN
d. 11 uN

The electric potential at a point is space is
given by the relation

V =23x-27y + 11y2 + 72. What is the
magnitude of the force on a 3.4 puC charge
at the point r = (3.0,2.0,1.0)?

DR Ga pliadl) B Ak 355 (s e8)) 3ol e

5hsall 558l ldka La V/ = 23x - 27y + 11y2 + 72
ddaill) dic 3.4 pC W lake Lad o

433al)

¢r=(3.0:2.0:1.0)

a.38 uN
b. 62 uN
c. 97 uN
d. 11 uN

The electric potential inside a 10.0-m-long linear particle accelerator is given by

V = (3000 - 5x*/m?) V, where x is the distance from the left plate along the accelerator
tube, as shown in the figure.

What is the impact speed of the proton when (and if) it collides with the plate?

48Yaly 10.0-m g bi e J3ra JA13 Sl 3l g
bl b LS daral) ol Jsb Ao 5 el dajhiall (e dilal) 4 x S < V= (3000 - 5x2/m?) V
7 5L adkaay (131 9) Ladie ¢ gh gl adbiali de pu La, JSA)

E Proton
! ()
| » X
x=0m x=4.00m x=10.0m

A) 3.83x10°m/s
B) 2.84x10°m/s
C) 5.24x10°m/s
D) 6.86 x10° m/s
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14

Identify the symbolldentify the symbols of common curcuit elementss of common curcuit elements

e Wire

—| I— Capacitor

—ANN— Resistor
—00— Inductor
— T~ Switch

—@— Galvanometer
—@— Voltmeter
—@— Ammeter
__”_7 Battery
4@7 AC source

What is the name of the following circuit element?

——

»

Wire
Resistor
Inductor
Ac source

O 0O ™
Y I
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15 Solve problems on parallel plate capacitor

P
A

A parallel plate capacitor has a capacitance
equal to C. What would be its capacitance
if the area of each of the two plates
doubled and their separation distance
quadrupled?

a.C/4
b. C/2
c.2C
d.4c

13) A La € (g g das AT (55 ga (A 51 S
Al cideliat g iasdial) cpa JS dalue Cude il
?é\f@)i%:\.‘mm\

a.C/4
b. C/2
c.2C
d.4cCc

The plate areas and plate separations of five parallel plate capacitors are

o capacitor 1:
capacitor 2:
capacitor 3:
capacitor 4:
capacitor 5:

area A, separation d

@)
@)
@)
@)

area 2A, separation 2d
area 2A, separation d/2
area A/2, separation 2d
area A, separation d/2

Rank these according to their capacitances, least to greatest.

A.1,23,4,5
B.5,4,3,2=1
C.5,3,and 4, 1=2
D.4,1=2,5,3
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(a)Which set has a positive potential energy? )
T 5a g s Al Ll il de ganall La() (1)
*t
(b) Which set has the most negative potential energy?
Sl auda s 48l ST L de sama &1 () (ii)
@ @
(c) Which set requires the most work to separate the charges to infinity? (iii)
Tl Y e ) cilintl) Jumdl Jaill (e a8 STl e gene 5 ()

e ¢ il e E2 9 E1 30,80 Jlnall g V2 9 V1 3yl gad| s o o on (61 s K81 ey

(]
1 mm “;yj
—
| ;) A)Vi=V) andE;=E» B)Vi=%Vy andE1=%Ex
@ o o
OVi=bVi adEx=%E D) Va=%V) andE:="0E;
3mm
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In the figure, Find net electrostatic force on charge Qo and direction

If Qa = +4.00 uC, and of Qo = +3.00 uC. (a=20cm)

00=13.00 C. 5 <Oa =+4.00 C <ils 13} slai¥) Qo Ainl) o Alasal) Al g ¢Sl 5 581 2 ol (JSY A

I'J

+Q,

0 a

a

-1.00 nC

Q4

(+2a, -2a)

(a=20cm)

Mr. Adham Zewin - 0505084733



G12 Adv Physics — Final revision Ailgdl) Azl pall — gl 5udl) T1-2024 - 2025

Three-point charges: g1 = +1.50 uC, g2 = +2.50 uC, and g3 = -3.50 uC. Charge q: is located
at (0,a), g2 is located at (0,0), and g3 is located at (b,0), where a = 8.00 m and b = 6.00 m.

(0,0), ¥ g sl a&i: g; = +1.50 UC, g2 = +2.50 uC, and gs = -3.50 pC Cliadll Lalas &l
(b,0), veqs Aadl adiy (0,0), deq, Aadl) adiy

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
q q-
‘2 3Q_)‘\'
;1

b

i,
—©
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According to the figure, a uniform electric field (E = 360 N/C), that is perpendicular to the
plane of one face of the cube. if the electric flux passing through the left shaded face is
equal to ( -1.2 Nm?/C).

cSall A gf da (s gina o Bages 058 ¢ ¢ (E =360 N/C) (PR (S Jlaal) (@ (Jit L& g
(-1.2 NmM?/C). st ¥ JUaall A gl Slall (2 gSh) 2al) (S 1)

E
S,

What is the cube side length? feusal) alia Jsh La

What is the flux through the surface opposite to the shaded one?
ool praall Jilial) pedanad) A () e

If a charge of — 2 uCis placed in the canter of the cube what will be the flux through the
shaded surface?

SOMRAl band) JA (3AAH ) pSau 13Lad ccarSall Ciigliia B — 2 pC W lake Aok Caday 1)
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Use the following diagrams to answer the next questions
GivenD=25cmandd=12cmq=+4 uC
4 AL ge el Al JIEY) aadial
d=12cmys d=12 cm O\ 1)

!_: D 3| I I

¢ ' A i g

T

'q T —@ @ o

! d [ I'q I Qo
| i, |

Fig-a y_
g q Fig-b

Use fig-a to find the electric potential energy of the system

AUAIN 4y e <l) o) 4B Sl § JSA) aadiia

If the electric potential energy in fig-b between the two charges is 2.4 x 102 KJ. What is
the value of Qg?

Qo e L 2.4 x 1072 KJ Cpiindd) s fig-b (o 4 <)) o) 4B cils 1)
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Use the following data:

gs = 16.0 puC, and the horizontal scale is set by Vs = 2.0 V. answer the following

@Lﬁ\ L) PYCS o
Y 08 w2l Vo= 2.0 V. (1 bgudas (891 (uballs ¢ g = 16.0 pC
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Two protons at rest and separated by 1.00 mm are released simultaneously. What is the
speed of either at the instant when the two are 2.00 mm apart?

+3.00 u Cis fired with an initial speed of 66.0 m/s directly toward the fixed charge from a
distance of 4.20 cm away. How close does the moving charge get to the fixed charge
before it comes to rest and starts moving away from the fixed charge?

v=20 D = Uy
| [ [
| [ [
| [ [
| f >
| [ [
|[e————| [
| [ [
- |
&) i M—) X
| [ [
| | |
x=0 X = df X = d,

Mr. Adham Zewin - 0505084733




G12 Adv

Physics — Final revision

Algl) daal jal) — gl 30

T1-2024 - 2025

A proton is accelerated from rest close to the positive plate to deliver to the
negative plate in (0.02 s) . If the electric potential difference between these two
parallel plates is (100 V)? What is the acceleration of the proton?

Two point charges, Q1 =- 6.7 uC and Qz = 1.8 uC are located between two oppositely
charged parallel plates, as shown in Fig. The two charges are separated by a distance of

x = 0.47 m Assume that the electric field produced by the charged plates is uniform and

equal to 53 KN/C

Calculate the net electrostatic force on Q: and give its direction.

LS plaaSlatia Cpbiady Cplgaidia (i jlgie Cpa gl G Q2 = 1.8 uC 9 Qq = - 6.7 pC Glidadi (liiad aa g3

O sl oo gl sl Jaall of G280 | x = 0.47 m Adlua Giadl) G Jualy S B g s
53 KN/C s sl g piiia (g gadial)
Aalad) 839 Qg e 8 Aisal) Alanal) Al g < 8 g8 sa)

+ + + 4+ + + +

Q1 Qz -
: ®
| =
| |
| I [
| I L
| |
4—/‘;—I-r|
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