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1. State the magnitude of the elementary charge in coulombs (C) and that the charges

are quantized

Which statement correctly describes the
quantization of charge?

A. Electric charge can have any continuous value.
B. Charge exists only in multiples of 1.6 x 1071° C.
C. The smallest possible charge is zero.

D. The charge on an electron is variable
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Al electric charges are integer multiples
of the charge of a(n) .

a) neutron
b) coulomb
c) atom

d) electron

daaia cliclaag ) Al ,esl) cliand &
. ..A. m

s

Os s (!
pslsS (@

BN (z
s (2

Mr. Adham Zewin - 0505084733




G12 Gen Physics - Inspire

) = £y ) T1-2025 - 2026

2. Conduct an experiment to demonstrate charging of objects and the electrostatic force

between charged objects

When you comb your hair on a dry day, the
comb'becomes negatively charged.

A. protons move from hair to comb

B. protons move from comb to hair

C. Electrons move from comb to hair

D. Electrons move from hair to comb
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When a negatively charged rod is brought near a neutral metal sphere (without touching

it), what happens inside the sphere?

A. Electrons are attracted toward the rod, leaving the far side positive.

B. Electrons are repelled away from the rod, leaving the near side positive.

C. Protons move toward the rod, leaving the far side negative.

D. The entire sphere becomes negatively charged.
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A positively charged rod is brought close to a neutral plastic ruler. The ruler is attracted to

the rod because —

A. Electrons are:transferred from the rod to the ruler.

B. Protons moveitoward the rod.

C. Charges within the ruler rearrange so that the side near the rod becomes negative

D. The ruler becomes overall negatively charged.
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4. Investigate the electrostatic force between charged objects, and state / demonstrate
that unlike charges attract and like charges repel.

attract

repel

other

other

What evidence suggests that there are
two types of electric charge?
a) Like charges repel and unlike charges

b) Like charges attract and unlike charges

c) Both like and unlike charges attract each

d) Both like and unlike charges repel each
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8. Which of the following are true about
the conservation of charge?

a) Charge is created during rubbing
b) Charge is destroyed during rubbing

c) Electrons.are transferred, not created or
destroyed

d) Protons can be transferred between
objects
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The figure shows the condition of the two
tape strips (A, B) ,when they are brought
close to a plastic comb, which the
following is correct ?

A- Both comb and strip (A) are positive .
B- Both comb and strip (B) are negative .
C- comb is positive and strip (B) is negatibe
C- Both comb and strip (A) are negative .
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Which of the following statements are
true about the process of charging by
friction?

a) It involves the transfer of protons

b) It involves the transfer of electrons

c) One object become charged and the
other neutral

d) Charge is destroyed in the process
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Which of the following is TRUE after
rubbing the wool rug with the rubber shoe?

a) Protons will be transferred from the wool
rug to the rubber shoe

b) Electrons will be transferred from the
wool rugto thg rubber shoe

C) Electrqné wil)l be transferred from the
ry?)byer)shoe to the wool rug

d) Protons will be transferred from the

rubber shoe to the wool rug
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5. the mechanism of grounding and how it is used in the process of charging objects

When a negatively charged rod is brought
near a neutral metal sphere that is
grounded, electrons in the sphere:

A) Move toward the rod through the ground
B) Move from the ground into the sphere

C) Move from the sphere into the ground

D) Remain evenly distributed
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During grounding; which of the following best describes the role of Earth?

A) Earth always supplies positive charges to neutralize the object

B) Earth.acts as an infinite source or sink for electrons, depending on the charge of the object

C) Earth attracts only protons from the object

D) Earth prevents any movement of charge between objects
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6. Explain the process of charging by Rubbing; Conduction; Induction.

Which of the following statements are

true about the process of charging by

friction?

a) It involves the transfer of protons

b) Itinvolves the transfer of electrons

c) One object become charged and the
other neutral

d) Charge is destroyed in the process

SliaYl Al ddes (e il g AW il lad) G5

gl JEs) Gt (1

g MY Jlam) (yanais (o

Yaleie A5 G saiie Gpanall 2al masy (7
dglanll 528 8 L]l ypadi oy (3

B Al Jasa Ga diaga Ly (gadia A 5308 Jeasa a5
B Juasall JSEI) i dage s LS Aneals O 093 Ly ¢S Jolaia

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?

Positive
A
A e
Neutral
B
Jalxia
negative
C
e
b May be positive or negative
b 5l A g 0S5 8

36. In the figure, a rod carrying a positive
charge is brought close to an uncharged
electroscope without touching it. When
the connection to the ground is removed,
which of the following is true?
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conduwcting ball

Conductaon

a) Aball and conductor are negatively
charged.

b) A ball and conductor are positively
charged

c) Aballis positively charged and
conductor is negatively charged.

d) Aballis positively charged and
conductor is uncharged.
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Bringing a positively charged rod near a
negatively charged electroscope causes
the leaves to fall closer together because:

A) Electrons move from the leaves are to
the positively charged rod

B) Protons from the positively charged rod
move to the electroscope.

C) The positive charge of the rod repels
electrons to the electroscope leaves,

D) The positive charge of the rod attracts
electrons toward the top of the

electroscope
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Which of the following is NOT true about charging by induction?

A | oppositein sign.

The result is that the objects involved end up with charges of equal magnitude but
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Charges are transferred directly from rod to the objects being charged.
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C | contact with the inducing object.

Charging by induction does not require the objects being charged to be in direct
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D | charging by induction.

No charges are added to the objects from the inducing object during the process of
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What occurs when a negatively charged
rod is brought near a positively charged
electroscope?

A
B
C
D

The leaves move farther apart

The leaves move closer together
The leaves stay in place

The electroscope becomes neutral
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28. electrons get out into the hand instead
of down into the leaves by .......

A) conduction
B)

C) friction
D)

induction

grounding
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7. Distinguish between electrical conductors and insulators giving typical examples.

The free positive charge distribution over the surface of two isolated spheres is shown in
the diagram. Which of the following is correct for the two spheres?
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A Insulator Conductor
Jdole Ja 5e
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Jalxia Jdile
c Conductor Insulator
Joa 5e Jile
b Conductor Neutral
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Which of the following materials is a good
electrical insulator?

A) Copper

B) Aluminum
C
D

) Dry wood
) Graphite
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The adjacent figure shows a sphere
carrying a charge. Which of the following
is true?

a) The body is insulator and charged by
losing electrons

b) The body is conductor and charged
by gaining electrons

c) The body is conductor and charged
by losing electrons

d) The body is insulator and charged by
gaining electrons
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The adjacent figure shows a sphere
carrying a charge. Which of the following
is true?

a) The body is insulator and charged by
losing electrons

b) The body is conductor and charged
by gaining electrons

c) The body is‘conductor and charged
by losing electrons

d) Thebody is insulator and charged by
gaining electrons
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Why are metals (copper, Aluminium)
considered good conductors of electricity?

A
B
C
D

Their atoms have tightly bound electrons

~— =

They allow electrons to move freely
They have free protons

~ ~—

They insulate against electric charges
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In which scenario does air actas a
conductor?

A) When a plastic rod is rubbed

B) During a lightning strike

C) When insulating tape is charged
D) When a metalrod is touched
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32. What happens when you bring a
negatively charged rod close to the knob
of an electroscope shown in Figure

A) Electrons are attracted from the ground
to the leaves of the electroscope.

B) Electrons are repelled onto the leaves of
the electroscope.

C) Protons‘are repelled from the knob to
the leaves of the electroscope.

D) The electroscope becomes negatively
charged without any grounding
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8. Use vector addition to calculate the net force on a charge due to other point charges.

L& 4.0X10 N West

8,5 4.0X10 5N East

L 1.0X10 3N West

6,51.0X10 SN East
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9. State and apply Coulomb’s law to charges separated by finite distances.

‘.

=40 uC
—-2.0uC +3.0 uC ‘
O VO
I -l -
0.050 m 0.030 m

A

A positive charge of 3.0 uC is pulled on by two negative charges. one negative charge,

-2.0 uC, is 0.050 m to the west, and the other, -4.0 uC, is 0.030 m to the east. What net
force is exerted on the positive charge?

0.030 m 3 (fe -4.0 pC 4l Ban) g Aalls A, lialls i Lol 3.0 pC L )ka A ga A
$4aa gall Aiaid) Ao 5 yigall Aluasall 5 681 L, 814 0.030 m 2 A ¢ -4.0 pC ¢ AYI Aaddlg (| £

A 141.5 N to the east
B 141.5 N to the west
C 98 N to the east
D 98 N to the west
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Three particles are placed in a line. The left particle has a charge of =55 uC, the
middle one has a charge of +45 pC, and the right one has a charge of —78 pC.
The middle particle is 72 cm from each of the others, as shown in Figure

—55 uC +45 uC —78 uC
- W =
: 72 cm : 72 cm——-+

a. lind the net force on the middle particle.

Let left be the negative direction
Kama . Kama,

F.=—F +(F)=—

he d? d?
~ —(9.0x10° N-m?/C?)(45x10~° C)(55x10~° C) "
N (0.72 m)?
(9.0%10° N-m2/C2)(45x10~6 C)(78x10-6 C)
(0.72 m)2

= 18 N, right

b. Find the net force on the right particle.
quqr quqr

Fnet=FI+(—Fm)=+(2d}2_ d2

(9.0x102 N-m2/C2)(55x10~6 C)(78x10~6 C)
(2(0.72 m))2

(9.0x10° N-m2/C2)(45x10~8 C)(78x10~6 C)
(0.72 m)2

<+

—42 N, left
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The diagram shows two positively charged spheres, one with three times the charge of
the other. The spheres are 16 cm apart, and the force between them is 0.28 N. What are
the charges on the two spheres?
O SN o ABlaall |, gAY A Ciladal 45D Lgiiand Laataa) doq ge Aoy (1l gadia (8 an ) geida gy
S sl) Liadi ba 0,28 N Lagin 858115 16 cm

q 3q

A 16 cm——B

da ds
A 2.5x10°C 1.5x10°C
B 52x107C 25x10°C
C 1.5x10°C 1.5x10°C
D 5.2x107C 1.5x10°C
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10. Demonstrate an understanding that the work performed in moving a charged particle

in an electric field can result in the particle gaining electric potential energy or kinetic

energy or both.

A positive charge is released fromrestin a
uniform electric field pointing to the right.
What happens to the charge?

A) It gains kinetic energy as it moves along
the field

B) It gains potential energy as it moves along
the field

C) It loses both kinetic and potential energy

D) It remains stationary
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A negative charge is moved against a uniform electric field. Which statement is correct?

A) Work is done by the field; kinetic energy increases

B) Work is done against the field; potential energy increases

C) Work is done by the field; potential energy increases

D) No work is done; energy remains constant
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A charged particle moves perpendicular to a uniform electric field. Which energy

changes occur?

A) Only kinetic energy changes

B) Only potential energy changes

C) Both kinetic and potential energy change

D) Neither kinetic nor potential energy changes

ehaad Al dBUal) <) it A Le aliile (Al 4S8 Jlaa Ao Bages ¢ gadia asun & oy

Ladd 48 sl e (1
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The work done in moving a charged particle in
an electric field can resultin:

A) Only a change in kinetic energy
B) Only a change in electric potential energy
C) A change in both kinetic and electric

potential energy
D) A change in thermal energy
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When a positive charge is moved away from another positive charge, what happens to
its electric potential energy and kinetic energy?

gy A8 g Ay 5ol Lgaua g ABUAY uany I Ma g AT dua ge Adadi 08 1y dua ga Adald AT Lanie

A) Electric potential energy increases, and kinetic energy decreases
AS ) Al Ji 5 ¢ oSl pdalgl) 48U sl 35 (1
B) Electric potential energy decreases, and kinetic energy increases
A ) ddla a3 g cA oSl aa ) A8 J85 (2
C) Both electric potential energy and kinetic energy increase
AS ) dala 5 Ay eSH a5l A8l e 0K 23 (7
D) Both electric potential energy and kinetic energy decrease
S pal) AUall 5 Ay Sl qm gl il (e IS il (2

which of the following is true When a positive charge is moved away from a negative
charge?
¢ Ll dad o0 1y g 9o i AJa Ladie o) s AV e

A) Electric potential energy decreases, and kinetic energy decreases
alaill 4y, <1l @a,&\ﬁ&dﬁ(i

B) the work is done the negative electric charge
AL A e Aia i) A g0 Jalll J3 oy (0

C) the workiis done by you
iy s e Jsiad) Jadll (g

D) force acting on the positive charge increases

s sall Lnl) e 5 jigall 3800 2135 (3
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The work done to move a charge between any two of these positions must equal Zero
e (5 gl () i Lgea o g g1 i (s ) gt
The electric potential at any of these positions must be Zero
1 e (g gl O s Lgha 2 g (5 30 AL gl Jlanal)
The electric field at any of these positions must be Zero
1 i (g ghadi &) ua ad) gall 03 G (5] dis Ao guda pa ddadi o 5 Jiigal) il 141 3 il

The electric force acting on a charge placed at any of these positions must equal Zero

- T R A G R
onchage | d | S L0 gasl) i giaa (51 JSEN B gy LaS (q) o ga s
AT e e == -

o | A positive test charge is moved from point A, apart i

’q E from a positive charge (q) to point B as shown in the |

i figure. Which of the following rows is true? !

D e e e d

Bs A O 3 38 RSN el p g A8l B i)

Potential difference between A and B The change in potential energy of
(Vs-Va) the test charge
A Negative wllw Negative wllw
B Positive <92 Positive w25
C Positive <> 52 Negative <l
D Negative wllw Positive o> 34
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1. Identify the direction of an electric field as the direction of the force on a positive test
charge placed in the field.

2. Use vector addition to calculate the net force on a charge due to other point charges

Which of the following is the correct direction of motion of the charge?
tdia i) 4 jad asall slay) i A (e gl

D= b —0

A +2 uC charge is located midway between two equal +3 uC charges that are 10 cm
apart. What is the direction of the net force on the +2 uC charge?

A. Toward'the left +3 pC charge

B. Toward the right +3 uC charge

C. Zero (no net force)

D. Upward

A +1 pC charge experiences a force of 3 N east due to one charge and 4 N north due to
another. What is the magnitude of the net force on the charge?

A.5N

B.1N

C.7N

D.2.5N

(Since F =32+ 42 =5N)
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12. Describe the electrostatic potential energy lost or gained in moving a charge between

two points in a known electric field.

When a positive charge moves in the direction of the electric field, what happens to its
electrostatic potential energy?

A. ltincreases

B. It decreases

C. ltremains the same

D. It first increases then decreases

A +2 uC charge is moved opposite to the direction of a uniform electric field. Which
statement is true about the work and potential energy?

A. The field does positive work and potential energy decreases

B. The field does negative work and potential energy increases

C. Thefield does no work and potential energy stays constant

D. Both work and potential energy decrease

A 3 uC charge moves through a potential difference of +12 V. What is the change in its
electrostatic potential energy?

A.-36 )

B.+36 pJ

c.o0J

D.+4)

(Since AU = qgAV =3% 107°x 12 =36 x107°))
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13. Derive the electric field strength due to a point charge using Coulomb’s law and the

definition of electric field strength, to calculate the electric field strength at a point close

to a single point charge.

The electric field strength E due to a point charge Q at a distance ris derived from

Coulomb’s law as:

A.E =kQ
B.E ="2
C.E=%
D.Ezﬁ

A point charge Q = —4.0 u(C is placed at the origin. What is the direction of the electric

field at a pointlocated on the +x axis?

A. Toward the origin

B. Away from the origin

C. Upward along +y

D. Downward along -y

in the following figure what is the direction
of electric field at pointa

kil die el Jlanad) sladl Le Al Jein B

(a)

q e- ----------------------------------- -
‘

A-Left B- Right (=
C-Up L= D- Down JisSu
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Find the electric field strength at a point 0.20 m away from a +3. 0 uC charge.

A.6.75 x 10* N/C
B.2.25 X 105 N/C
C.3.0 x 103 N/C
D.1.5 x 10°N/C

________________________________________________________________

strength at point (a)is 9.0 X 10" N/C. What is the

b ot LS Q A Adah (e (0.5 m) 223 e (a) Al ot
9.0 X 10* N/C) i duos (2) ddasil) dis Ay <0 Jaal) SN

magnitude of the charge Q?

[
i charge Q as shown in the figure. The electric field

$Q ddadll jlaka ga La

0.5m E
A. +2.5uC
B. -2.5uC
C. +5uC
D.-5uC

The figure, shows an electric Field for a
positively charged spherical conductor. At
what point is the electric field Weaker?

e 5508 Jaaisal B oS Ylaa (JRl mia
S ieial o 5ol Jlaall ) S5 ddads ol vie daal)

A\:\

|

+

’,

+

+ —-—
Pagt
} C
A B
C All points equal

A gluie Jalitl) S
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A negative charge —q is placed in a nonuniform
electric field as shown in the figure. What is the
direction of the electric force on this negative
charge?

LA_‘M“\Q,A‘M"\QA@'AJAJALAS?M“
Adalid) ohuicsﬁ}d\:\*)gﬁ\ Bgal) olad)
FEW

Ny

Q) —

b)

d)

-
|
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Al o A S puzmy 48] anaal) Ll W g of B Al 568 Jlna (3 g nia s ol et ie J ghaall Jal o Lagd el

TN

Ll i

Demonstrate an understanding that the work performed in moving a charged particle in an electric field
can result in the particle gaining electric potential energy or kinetic energy or both

Student textbook

Quantity Unit Unit Symbol
Charge Coulomb C
Electric Force Newton N
Electric Field N/C V/m
Potential Energy Joule J
Capacitance Farad F
Electric Potential Difference | Volt \Y

14. Sketch the uniform electric field lines between two parallel plates and explain how
the electric potential varies between the plates.

Which of the following best illustrates the electric field between parallel plates with
opposite electric charges?

<Jt AAA J\ AAA +n A JU\}

|
(\l’ Yy + YYYY + Yvyy \F}

PAuSlaia A 5eS colind 13 4 ) sie s gl (g Al e Jlaall Juzadl (S C_@ﬁ@m\wgi
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15. Describe how a lightning rod works. State some of the applications of electrostatic
forces

How does a lightning rod protect a building?

a) It attracts'lightning and absorbs its energy safely into the ground.
b) It repels lightning by generating an opposing electric field.

c) It stores the lightning charge on its surface.

d) It prevents clouds from forming above the building.

Which of the following is NOT a common application of electrostatic forces?
a) Photocopiers transferring toner to paper

b) Air purifiers removing dust particles

c) Generating sound waves in speakers

d) Painting cars using electrostatic spray

16. Sketch the electric field lines to model the electric field around single point charges
(positive or negative) and for a pair of electric charges.
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The direction of Electric field at point p is

prw\élcw)gﬁ\ Slaall slad)

N

\/

(N

A-—

C' _

What is the possible value of g1 and q»?

025 g1 J Adaiaal) el Lo

t b
——
- TS
A- gqi=+1 q2=-3 C- q1=+3 g2 =-1
B- ai1=-1" g2=+3 D- q1=-3 (Q2=+1
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If the second charge is (q2=- 3 uC)
The first charge is equal:

(02 = - 3 PC)Aslal) Aai) cils 1)
¢ gbus u-b‘i\ Adail)

-9uC

+9uC

-6 uC

+6uC

The direction of the electric field is:

A. In'the same direction as the force
acting on a negative test charge

B. Inthe opposite direction of the force
acting on a positive test charge

C. Inthe same direction as the force
acting on a positive test charge

D. perpendicular to the direction of the
force acting on a negative test charge

: 38 ) Jaal sla

D) dias e 5 jisall 5 8l oladl (ui A (a
Ll

e 3 55l 5 gall slaiy uSladll iyl A (b
dn g Hod) A0k

Jboa) sl e 3 yinall 3 58l oladi) s 4 (c
dage

. 35‘93}}63\3)3\01;3\&;1;3)& (d
Al sl
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Which of the following statements about
electric field lines is true?
« A. Electricfield lines are always
straight
« B. Electric field lines begin on positive
charges and end on negative charges

« C. Electricfield lines can cross each
other

e D. Electricfield lines indicate the
speed of the charged particles

A Jaal) gl ¢ ) g A @) ) 5]

depiine Wil 585 0 peSI Jlaall bsha A

Lo sl il die s 5eSll Jlaall Lslad fai B,
P | G P | S e

Sl sl gt o of (e .
pan ae o

Clapuall de ju N 568l Joall baslas 5055 D,
1 gaiall

The direction of the electric field at any
point is determined by:

A. The direction of the force on a negative
testcharge

B. The tangent to the electric field line at that
point

C. The distance from the source charge

D. The magnetic field at that point

ko) g2 ALk o) Mo gl Jlanall slad)

adle i) daad e 5 il 5 g3l oladl A,
ALl Gl s eS)) Jlsall bd les B,
Sl Al e &Ll C,
i) s die alaliaall Jladll D,

Mr. Adham Zewin - 0505084733



G12 Gen Physics - Inspire oaead) = gl 5l T1-2025 - 2026

17. Define Electric potential difference as the ratio of the work needed to move a charge
to the magnitude of that charge, to understand the relationship between work, electric
potential and charge.

Definition of Potential Difference

The electric potential difference between two points is defined as:

A. The product of work and charge

B. The ratio of charge to work

C. The ratio of work done to move a charge and the magnitude of that charge

D. The force per unit charge

If a 2 C charge moves through a potential difference of 6 V, the work done on the charge
is:

A.3)

B.8)

C.12)

D.4)

(UsingW = qV =2x6=12))

Two charges, +2 C and +4 C, are moved through the same potential difference of 5 V.
How do their required works compare?

A. The +2 C charge requires more work

B. Both require the same work

C. The +4 C charge requires twice as much work

D. The +4 C charge requires half as much work

(Since W = qV, doubling qdoubles W ).
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18. Describe Millikan’s oil-drop experiment and explain how it confirms that charge
exists in discrete amounts, which are integral multiples of the elementary charge.

+ 4 + 4

Fl= ELE ‘1.

AV=syso d=i2¢m

Fy=mg J.

Millikan oil-drop experiment, a particular oil drop weighs 2.4 x 1 0-'4 N. The parallel
plates are separated by a distance of 1.2 cm. When the potential difference between the
plates is 450V, the drop is suspended.

a. What is the net charge on the oil drop?
b. If the upper plate is positive, how many excess electrons are on the oil drop?

1.2 om Adlla Legis Juadli ol 3l siall Glasll) 2.4 x 1 074 N 035 Aia €y ) 8 (lSalua ) 8 kb 4y o

Adlaa 301 (585 ¢ 450 V sl G 3l (38 (158 Ladis

S 3 8 kb e A< sl L ]

S 3l 5 b e 5l 3l cilig YD axe Lab Uiaga (s sl g sl (S 1) L

Net charge Excess electrons
Ladl) ila B3N g Ky aas
A 4.6x10"°C 4
B 6.4x10"°C 2
C 6.4x107°C 4
D 9.6x 10" C 2
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19. Explain how electric charges are distributed on a spherical conductor, and the effect
of this on both the electric field and the electric potential.2. Explain the meaning of

equipotential.

Which charge distribution is INCORRECT?

Lagad s HTTW;J: pliiia i mla
Conducting Sphere oflow Sphere Irregular Surface

Charge Distribution and Field on a Conductor

For a charged spherical conductor in electrostatic equilibrium:
A. The charge is uniformly distributed throughout its volume.

B. The charge is only on the inner surface of the sphere.

Spadaall pe daddl pjsi e

Q3e 58
Insulating sphere

.;[

S

C. The charge resides on the outer surface, and the electric field inside is zero.

D. The electric field inside is maximum at the center.

Which of the following best describes an equipotential surface?

A. A surface where the electric field is strongest.

B. A surface where the potential energy of a test charge is zero.

C. A surface where the electric potential has the same value at every point.

D. A surface that always lies perpendicular to the direction of motion of a charge.
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20. Define capacitance as the ratio of the net charge on one plate of a capacitor to the
potential difference across the plates, and it is measured in Farads.2. Apply the equation
for capacitance to solve nhumerical problems.

fal) (,,-wl O 2] G i Le (40pC) i pall A 8

When a 20pF capacitor is connected to a battery,
the net charge on the positive charged plate is
40pC. What is the potential difference between
the two plates of the capacitor?

2.00V
0.50V
60.0V
800.0V

©Cow>

A capacitor has a charge of ( 63 pC' ) on

one of its plates , and a potential difference

between the two plates of the capacitor to
BV

What 1s the capacitance of this capacitor ?
0 4.0 pF

a 3.0 puF

e dland ddiaudaa gda) o Jans s

§ g Ofiasdal)

0 1200 pF
O 36 pF

The camera shown . the capacitance
is (10 uF) .1 the potential difference
i5s(9.0V).

The charge of the capacitor is :

Jean

g 9.0x10% C
g NcC

0| L1x10° C
0o|11C

4l @y (63pC)
?dﬁdlmu,(n\')

8 Bkl JU.A.IJ‘ " da Ly

(10 pF ) At cilia jglaal
(9.0V) ad o 32 32 0814
oSl dulgg)) Ladd) (8

Mr. Adham Zewin - 0505084733



G12 Gen Physics - Inspire

el = £l il T1-2025 - 2026

Two capacitors, (Cy =10 F ) and
(C2=5.0 uF) each connected to

a battery (AV =6.0 V'), which of the
following 1s a correct :

0 ¢=q

0 q1=2qz

O q
0 q=1q

Gy (C1=10 pF) s daws gl
dA4 fhy ga Sy (Cr=5.0p F)
((6.0V) i) hys

4qz

Suppose that you apply an electric potential

difference of 6.0 V across a 2.2 yF capacitor.

What does the magnitude of the net charge
and charge added need to be to increase the
electric potential difference to 15.0 V?

55 6.0V o )tha 48 3 (34 ik i ()
Waaal) Ladl) e L 2.2 pF 4dad i

) oSl gl (38 a3 A B AdLaal) Adaid)
£15.0V

Net charge Charge added
A 19.8 uC 33.0 uC
B 33.0 uC 19.8 uC
c 13.2uC 33.0 uC
D 33.0 uC 13.2uC
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Capacitance is defined as:

A. The ratio of potential difference to the charge stored.

B. The ratio of charge stored on one plate to the potential difference across the plates.
C. The product of charge and potential difference.

D. The energy stored per unit charge.

The Sl unit of capacitance is equivalent to:
A. Coulomb per Volt (C/V)

B. Volt per Coulomb (V/C)

C. Joule per Coulomb (J/C)

D. Newton per Coulomb (N/C)

The diagram shows three spheres with charges of equal magnitude, with their signs as
shown. Spheres y and z are held in place, but sphere x is free to move. Initially, sphere x
is equidistant from spheres y and z. Which path will sphere x begin to follow? Assume

that no other forces act on the spheres.
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What is the capacitance of the capacitor?
19
10
5
& 10 20 30
AV (V)

Suppose aregion of space has a uniform
electricfield, directed towards the right,
as shown in the figure. Which statement is

Jlae Ly sliadl) (pa didaia dUA o (2 580
Ease 9 LS el gad 4n ga cplila (g 48
f) gua @l jlaadl (o) M\‘éﬁ

True?
E
—
e A
-
o C
—'B =
e
A- En=Es < Ec
B- VA=VB=VC
C-Vc>Va=Vs
D- Va=Vg > V¢
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Witten part
Question:

During a dry winter.day, a student combs their hair with a plastic comb and notices that

the comb can attract small pieces of paper. Later, the student touches a metal doorknob
and feels a small electric shock.

Part A:

. Type of Object that Loses Object that Gains
Object .
Charging Electrons Electrons

Hair and Plastic Comb Plastic.comb

Student and Metal Student
Doorknob

Part B:

Relate this situation to the concept of conservation of charge in an isolated system. Explain
why the total charge before and after combing remains the same.

Part C:
Define electrostatics:

................................................................................................................................................
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Answer:
Part A:
. . . Object that Gains
Object Type of Charging Object that Loses Electrons Electrons
Hair and Plastic Comb Charging by friction Hair Plastic comb
Student and Metal Charging by contact Student (negatively charged Metal doorknob
Doorknob (discharge) from comb) (neutral)
Part B:

According to the law of conservation of charge, electric charge cannot be created or
destroyed; it can only be transferred.

Electrostatics is the study of electric charges at rest.

What is the maghnitude of the electric field at a point that is 0.30 m to the right of a small

sphere with a net charge of 4.0 x 107 C?

54,0 % 1076 C Al Lgiindi 3 puiaa 5 S (ppay A8 2 0.30 2 Ao Akl die o 4<l) Jlaal) Jlaka La

q = -4.0xI07°C

Mr. Adham Zewin - 0505084733



G12 Gen Physics - Inspire

el = £l il T1-2025 - 2026

A positive charge of 1.0 x 107° C, shown in
Figure, experiences a force of 0.30 N

when it is located at a certain point. What
is the electric field intensity at that point?

foaga sA LaS ¢ 1.0 x 1075 C W lake 4o g dinds
el Ladic 0.30 N W _laia 398 Lgale 57 Jedl) b
Ali die <l Jlaal) 5054 Lo A ddals Aic
eadaall)

0.30N

) 1.0x1075C

A positive test charge of 6.0 x 10°Ciis
placed in an electric field of 50.0-N/C
intensity, as in Figure.

Whatis the strength of the force exerted
on the test charge?

6.0x107°C W lala dia e JLdS diad iy
Gas4 34 LaS (50.0-N/C 430 (S Jlae (2
LAY diad e 5 yigal) 5 il 5ok L JSAN B
¢ LAY ddad

q=6.0x10"6C

N

N

=

E =50.0 N/C
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What is the magnitude of the electric field
exerted on the test charge shown in Figure

DAY L e Fgall gl Jlaall ltka La
JS& Aidaia gal)

6.0m

W g=-3.0x10"6C

The electric field thatis 0.25 mfrom a
small sphereis 450 N/C toward the
sphere. What is the net charge on the
sphere?

B 3,8 (8 0.25m Sy s Sl Jlaad)
(e sl Aadd) L 3 8 slaily 450 N/C (s sbas

e )

The electric field intensity between two
large, charged parallel metal plates is
6000 N/C. The plates are 0.05 m apart.
What is the electric potential difference
between them?

OdS Omidna Gaa ol O (o S Jlaall 305
(6 9be (a3l ga Cpti gadtia (€ (€

(2 L 0.05 m 4l o ola sl 6000 N/C
Tlagin gr.‘)@ﬁ‘ KYEN{]
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of 5.6 x 10° N/C.

carry?

The oil drop shown in Figure is negatively
charged and weighs 4.5 x107"° N. The drop
is suspended in an electric field intensity

a. What is the charge on the drop?
b. How many excess electrons does it

Sl gims el e le ke 0
Gad SU,eS Jlows B AIlu Lo S U e Sl
14.5x107 N s Lall 035 05156 .5.6x10° N/C

€5 il Lelarss ) il Jliis L .2

95 L)l Lhomss M 225l U5 SV sae Loy b

|
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The electric field in a particle accelerator has a magnitude of 4.5x10° N/C. How much
work is done to move a proton 25 cm through that field?

W=qAV=qEd
= (1.602x10-° C)(4.5x10° N/C)
x (0.25 m)
=1.8x107"4J

A- Draw arrows to indicate the direction of electric field lines

B- Draw an arrow to indicate the direction of force acting on the positive charge

Lkl o 3 igall 3 681 olail 1) 3 LA Uags ) 9 (Sl Jlaeal) Ja ghad alat) ) 3 LED Lagual ana |
4 5all

24C
) —

+ 4+ ++ + + +

C- How the electric potential varies between the plates? €¢maslll G (248N 3¢l ady (i
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The electric field lines of +1.0 uC is shown in figure

Carefully sketch each of the following:

a) +3.0 uC

b) - 2.0 uC

c) the following
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The Van de Graaff generator is a device used to produce high voltages using static
electricity.

+ * +

+ T
g e +_ Metal dome
+ @B o +
+% F +

+

+ -
| * __Belt
+

l T+ __— Insulator

Motor

Grounded
base

a) Explain the function of each of the following components:

Moving belt

brush'near the lower
roller

brush near the dome

Metal dome

b) Describe the step-by-step mechanism IN THE CORRECT ORDER

1. Belt carries charge upward.

2. Dome accumulates charge, increasing its potential. Grounding may be used to neutralize
the base if necessary.

3. Motor moves the insulating belt continuously.

4. Upper brush removes charge from the belt and deposits it onto the dome.

5. Lower brush transfers charge to the belt (by friction or induction).
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c) Explain what happens when a person touches the dome while standing on an
insulating platform. Include in your answer:

e The distribution Of Charge .....uuue i e ee s eh e e

e Theeffect onthe PErsON’S NaIr ...ccuueeiiiiiiiiiiiceeeeccce e g e b e

D) If the Van de Graaff generator is operated in a room with very high humidity, how would
its performance be affected? Explain why.

Answers

Part | Answer

A Moving belt: Carries charge from base to dome

Lower comb/brush: Transfers charge from stationary source to belt
Upper comb/brush: Transfers charge from belt to metal dome
Metal dome: Stores accumulated charge and distributes it uniformly

B 1. Motor moves the insulating belt continuously.

2. Lower brush transfers charge to the belt (by friction or induction).

3. Belt carries charge upward.

4. Upper brush removes charge from the belt and deposits it onto the dome.

5. Dome accumulates chargg, increasing its potential. Grounding may be used to neutralize the base
if necessary.

C - Charge spreads over the person’s body, including hair.
- Like charges repel, so hairs stand on end.
- Person remains safe if standing on an insulator (no current to ground).

D - High humidity increases air conductivity.
- Charge leaks from the dome into the air.
- Generatar cannot accumulate high voltage efficiently.
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Bi- - - -zA

Property

Electric Charge /Area

Electric Field Strength
(E)

Electric Potential (V)

Property

Narrow (Sharp) Area

Wide (Flat) Area

Electric Charge Density (o)

High

Low

Electric Field Strength (E)

Strong (large magnitude)

Weak (small magnitude)

Electric Potential (V)

Same as other points on conductor’s surface | Same as narrow area
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A uniform electric field with a
maghnitude of 1200 N/C points in the
negative x direction, as shown in
FIGURE.

@ 2 1200 N/C o) aliiia (2 48 s
.M‘L_Aébyﬁhs‘xu,du\ olazy)

el

3.0cm

4.0cm

(a) What is the difference in electric
potential, AV=VB- VA

(b) What is the difference in electric
potential, AV=VB-VC

(c) What is the difference in electric
potential, AV=VC - VA,

AV = VB - VA ¢ 268 2¢all 3 5 d L ()
AV =VB - VC ¢ =6 agall 3 5 8 L (@)

AV =VC - VA ¢ 5 aeall 8 G L ()

Solution: 1. (a) Ax =0 between points A and B:

2. (b) Solve Equation 20-4 for AV
between points B and C:

3. (c) Repeat for points C and A:

AV =V, —V, =—EAx=|0]

AV =V3 V¢ =—EAx=—E(x5 —x¢ )
= —(~1200 N/C)(—0.040 m) =[—48 V]
AV =V, -V, =—EAx=—E(x;. —x,)

= —(~1200 N/C)(0.040 m) =48 V]
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The plates of a 0.047-uF capacitor are 0.25 cm apart and are charged to a potential
difference of 120 V.

AV =120V
C =0.047 yF

<@

L4

0.25cm

When a charge moves from point A to point B in an electric field E, the field does work on
the charge

................................................................................................................................................

where d is the displacement and Ois the angle between the field and the direction of
motion. The change in electrostatic potential energy is:

AU = —W = —qEdcos 6@

o Ifthe charge moves in the direction of the electric field, it loses ....c.ccccceeevcennnnene

energy and ..c.cceeceeceecceccancnnnes kinetic energy.
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When a charge moves from point A to point B in an electric field E, the field does work on the charge:

W = qEdcos 6

where d is the displacement and BOis the angle between the field and the direction of motion. The change

in electrostatic potential energy is:

AU

qEdcos 6

e Ifthe charge moves in the direction of the electric field, it loses potential energy and gains kinetic

energy.

a. How much charge is on the capacitor?
(Level )

q
C=—1
AV

q=CAV
= (4.7x10° F)(120 V)
= 5.6x10° C = 5.6 ;C

b. What is the strength of the electric field
between the plates of the capacitor?
(Level )

AV=Ed
w =2V
d
120V
—————=4.8x10*V/
_25x10°m  oxmwm
c. An electron is placed between the
plates of the capacitor. What force is

exerted on that electron? (Level 1)

E-=
q
F=Eq

= (4.8x10* V/m)(1.602x107*° C)
=7.7x10"" N; in the opposite
direction to the electric field

AV =120 V
C =0.047 pF

@

0.25 cm
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