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Final revision Physics 12 ADV

2023 - 2024

charges are quantized

An object with a charge of (— 6 X107'2C ), how many electrons must the body loss or
gain until its charge becomes (— 1.2 X107%C)?

A. gain 1.13 X 10’
B. lose 1.13 X107
C. gain 3 x 10’
D. lose 3 x 10’

A metal sphere has a charge of +8.0 uC. What is the net charge after 6.0x10"3 electrons have
been placed on it?

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

oo w»

Aglass rod that has been charged to +8 x 10° C Ao N +8x 1070 C dindy sndia (Al ) (ual Ay
is touched to a metal can. Afterward, the glass 20 a+6 X 107 C zla ) quuad iad i ¢ olld day duiaea
rod's charge is +6 x 10° C. How many electrons el ) Adall (o Ll &5 Al g <)
were transferred from the can to the rod?

1.88 X 101° ELECTRONS
1.25 X 10'° ELECTRONS
3.75 X 10'° ELECTRONS
2.50 X 1010 ELECTRONS

O Nn|wm| >
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The figure shows a blue ball which initially has dad o jad) B g giat pl8 )55 8 JLil) g
a charge +6.4 X102 C then it touches a Juad aa Addada ) aa 5 S wali i +6.4 X108 C
neutralred ball. After the balls are separated, daiy Al gaiia ) paad) 5 K1) 0683 ¢ ) K1)

the red ball has a charge of +2.6 X102 C, what Teld 3 58 e ddaddl & < 42.6 X10° C

1s the charge on the blue ball?

A +3.8x108C
B -3.8x108C
C -6.4x108C
D 0

Three identical metal balls L, M and N initially have charge 4 C, -2 C and 0 C, respectively, as
shown below.

L M N

+4C -2C OOC

What is the charge on N after you let L first touch M, and then remove L and let M touch N?

A 2
B 1
C 4

3
D 0.5

Mr. Adham Zewin
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What fraction of the electrons would you have 58 (n L)) dide Al g A Al A La
to remove from a 10.0 mg sphere of iron (Z = 26, i Jaald (A=56 2=26) waadl (2 10.0 mg
A = 56) in order to make its charge 1.00 C? €1.00C
a.0.224 % a.0.224 %

b.0.482 % b.0.482 %

c.2.24 X 10" c.2.24 X 10*

d.4.82 X 10* d.4.82 X 10*

e.4.00 X 107 e.4.00 X 107

A piece of a metal with a charge of (-6.4C) contains (2.0 x 10?° protons). What is the number
of electrons in this piece?

conductors, nonconductors (insulators), semiconductors, and superconductors

Conductors Insulators

Metals are good conductors of electricity because | insulators such as plastic and rubber do not
they contain free electrons generally contain free electrons and so are poor
conductors of electricity

Semiconductors

e The first widespread use of semiconductors was in transistors

e Semiconductors are of two kinds: intrinsic and extrinsic. Examples of_
are _ of gallium arsenide, germanium, or, especially, silicon.

Engineers produce EXiNNSICSEMICONUUCIOrSIDVIGORING

Superconductors are materials that have zero resistance to the conduction of electricity

e Materials are superconducting only at very low temperatures

Mr. Adham Zewin
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A negatively charged rod is brought near an uncharged, grounded

electroscope. Which of the following statements is true?

A. The positive charge flows from the electroscope to the ground -
B. The positive charge flows from the ground to the electroscope
C. The negative charge flows from the electroscope to the ground

D. The negative charge flows from the ground to the electroscope <

What is the correct order for a neutral telescope to be charged by induction

~ Ground
1 2 3 4
A 1-2-3-4
B 2-3-4-1
C 4-1-2-3
D 4-2-3-1

Mr. Adham Zewin
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positively charged rod is brought near a charged electroscope. As a result of doing this, the
electroscope leaves move further apart. What is the charge on the electroscope?

A. Positive
B. Negative

C. ltis neutral

D. It depends on the distance between the electroscope and the rod

Apply Coulomb's law to relate the magnitude of the electrostatic force

Two identical small conducting spheres, Legd <20.0 cm A8leway A puaia diillata cppliaga U S
separated by distance of 20.0 cm, have equal g AN B 3 il g SN dae a8 Ay gluda Al S Aad
electric charge. How many excess electrons must Lg ALY B g8 aaa (S 1) 38 JS LA Baga ga (19S5 Ol
be present on each sphere if the magnitude of 3.33x 102 N?
the force of repulsion between them is

3.33x 102! N?

Mr. Adham Zewin
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Physics 12 ADV

Consider three point charges located at the
corners of a right triangle as shown, where
g1=q3=5.00 uC, g2=2.00 pC, and a =0.100 m.
Find the resultant force exerted on gs.

98 LaS 4y g 311 adld Culia L) g (8 Al Adali i &S0

¢ G«'AJA
g1=q3=5.00 uC, g2=2.00 uC, and
a=0.100 m.

g3 A 5 A7sall dlaaal) 5 gal)

Mr. Adham Zewin

il :r) x
A [F=(1.04%2+7.949)N
B |F=(7.94%—1.049)N
C [F=(-1.04%+7.949)N
D |F=(-7.94%+1.049)N
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Two balls have the same mass, 0.9680 kg, and the ¢ Adail) Gudig ¢ 0.9680 kg Lgwdi ALKl Lagd ol S
same charge, 29.59 uC. They hang from the ceiling 29.59 puC
on strings of identical length,£ , as shown in the 9 LS f ¢ Johl) Aaia bgd o did) (e Gllahy
figure. If the angle of the strings with respect to g gadl Ay U Aygl ) ils 1) JSi) (b guia ga
the vertical is 29.79°, what is the length of the LY Jsh L <29,79°
strings?

A-1.211m.
B-2.511 m.
C-9.211 m.
D-0.012 m.

Mr. Adham Zewin
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Physics 12 ADV

A -2.3x10° 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?

0.35 N lajlade 838 55 -2.3x10° C 4ad
b uldl g J)a8a e 0.20 M 2 o A3 e ye Aad e
ad ggaal) diaudal)

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

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

2.0 x 106 C 4add) o 3 yigal) 4080 5 581 aa g

8.0x107" C 2.0x10°°C 50x10" C
'6) @ )
e 20m ol 20m »]

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

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

Mr. Adham Zewin




Final revision Physics 12 ADV
Paper based

In the figure, the net electrostatic force on charge Q, is zero. If
Q, = +1.00 nC, determine the magnitude of Q.

y ¥
A le—— a0 —]|
0 q= _:00 nC 2a
+Qp ‘. \ B
_o - o > X :
- i ) ]
~1.00 nC ‘[ |
a T N
o
Q =GN
° A B LEELT
-1.00 nC (_|_2_ﬂ3 —Zﬂ)

a
0= 15" 5a= tan_l(ﬁ) —26.6°> 0=45_—26.6 =18.43°

ro =+ (2a)? + (2a)? = J4a2(1+1) = 2aV2 & ri=rz=+Jaz+ Qa2 =JaZ(1+4) = Vs

Fo.a=F1a+Fgay

Fo.q = Fq14c080 + F; 4c050 = F X 2cos6

Q g
(ro)®  (r1)?
Q 1
(2aV2)?  (aV5)?
Q 1x107°
2vZ V5
_ (2v2)2x1x107° X 2c0518.43°
Q= REE

2cosB

X 2cos0

2cos18.43°

=3.03x107°C

Mr. Adham Zewin
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General Charge Distributions

Physics 12 ADV

dq=Adx along a line;
dq=o0dA} foracharge distribution {over a surface;
dg=pdV throughout a volume.
Name Symbol  SI Unit
Linear charge
density A C/m
Surface charge
density o C/m?
Volume charge
density P C/m?

The electric force affecting a charge above infinite
following formula

Mr. Adham Zewin

conducting sheet can be found by the

F X
= q 80
The unit of X is .....
A. C/m
B. C/m?
C. C¢/m3
D. C.m
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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

r

>

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.

Apply the relationship between the electric field E and the electric force F and the charge q

Physics 12 ADV

What is the acceleration of a protonina

below?

uniform 2.5 x 10°> N/C electric field as shown

aliiiall Al gl Jlaal) B ¢y gig ) ddas La
folid) ;i ga 94 LaS 2,5 x 10° N/C

- >
f f o
pl‘Z)ﬂ

MAGNITUDE OF DIRECTION OF

ACCELERATION ACCELERATION
a. 24x 10" m/s’ Right
b. 2.4x 10" m/s? Left
C. 1.5x 107 m/s” Right
d. 1.5x 10 m/s” Left

Mr. Adham Zewin
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Physics 12 ADV

Two point charges, 2.5 x 10® C and
-5.0x 10° C, are placed 3.0 m apart

What is the magnitude of the electric field at
point P, midway between the two charges?

Llal) Ciiaiia & p Adakil) die o <)) Jlaall laka La
S Omiiandd)

c. 2.0x 10* N/C

2.5x10°C P -5.0x10°°C
6 . @)
}( 1.5m )|< 1.5 ]]14>|
a.0N/C b.1.0x 10*N /C

d.3.0x 10* N/C

Which vector best represents the direction of
the electric field at point P, which is
equidistant from both charges?

sie Al st Jlaall alad) Jlas 52l JuadY) aniall Le
LIS (pa 4 glusie dilune o o il g ¢ p Aadl)
¢ opiiail)

®
Q

(3]
')

-
%

5
\
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Physics 12 ADV

4.0 m?

The electric field 2.0 m from a point charge
has a magnitude of 8.0 x 10* N/C. What is the
strength of the electric field at a distance of

Al 4l Aad (e 0 2,0 2 o o eI Jall
die AL g Jaal) Aad 4 L 8.0 x 10* N/C )i

fa 4.0 ddluial)

a. 2.0x10"N/C

b. 4.0 x 10* N/C
c. 1.6x 10°N/C
d 32x10°N/C

on the ball?

lll An electric field E = (100,000 N/C, right) causes the 5.0 g
ball in Figure P20.71 to hang at a 20° angle. What is the charge

Mr. Adham Zewin

lf

a&

Two charges, g, 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 ¢,
is negative, g, is negative and g, is positive, or ¢, and ¢, have the same sign?
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Apply the relationship between the charge density and the electric field

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|

Gaussian cube of face area A is immersed in a J bl mhadl DA 38l La
uniform electric field E that has positive ca¥) g
direction along z axis In terms of E and A,
what is the flux through Front surface /' A
and Right surface 7 §
| Z
Front surface =¥ zmhadl | Right surface O ol

A - EA + EA

B + EA EA cos 90

C 0 - EA

D EA cos 90 -0

What is the electric flux through each of the surfaces A to E in
FIGURE Q24.67 Give each answer as a multiple of ¢/e,,.

@ A |DE
4\-93q
@ q
C
= —q
e
(=3¢
B
FIGURE Q24.6

Mr. Adham Zewin
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If a hollow conducting sphere is gives a Aad U g 9 -Q diad 48 gaa Adia ga 58 cinke 1))
charge of -Q and we put a charge of +3Qin WS 2 43Q

its center What is the electric field at the

aal) Ly 8l ) Jaal) La
following points c @ s Jaad) o2

Atr<nr Atr>rnr;

A Zero K 2Q
r2

B K 20 K 30
T2 T2

C K 3Q KQ
T2 rz

D K 30 K 20
T2 T2

Consider a conducting sphere of radius 1 = 1m and a conducting spherical shell of inner radius
ro = 3m and outer radius 3 = 5m. The charge on the inner sphere is Q1 = —0.6uC. The net
charge on the shell is zero.

a
b
c
d

Find the charge @2 on the inner surface and the charge @3 on the outer surface of the shell.
Find magnitude and direction of the electric field at point A between the sphere and the shell.
Find magnitude and direction of the electric field at point B inside the shell.

(a)
(b)
(c)
(d) Find magnitude and direction of the electric field at point C' outside the shell.
Solution:

(a) Gauss’s law implies that Q2 = —Q1 = +0.6uC.
Given that Q2 + Q)3 = 0 we infer Q3 = —0.6uC.

0.6uC : )
b) Ea=k = 1349N /C (inward). :
(b) Ea (2m)? /C ( ) 1
(¢) Eg = 0inside conductor.

0.6uC
d) Ec = k—E— — 150N/C (inward).

(6m)2

Mr. Adham Zewin
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A single point charge is placed at the center of an imaginary cube that has 20-cm-long
edges. The electric flux of one of the cube’s sides is -1.50 kN-m2? /C. How much charge is at

the center?

A cubic box of side a, oriented as shown, contains an unknown charge. The vertically directed
electric field has a uniform magnitude E at the top surface and 2 E at the bottom surface.

)]s

[ & ——]

HINEs

How much charge () is inside the box?
Qenct = €9 E a?
encl = €p L@

Qenct = 3 €9 Ea®

=

C. Qenct =2¢ Eq‘.’ig

D. Qepa =0

Assume the cube shown in the figure contains seven electrons, eight neutrons, and a number of
protons, if the electric flux through the cube is 3.62 x 10 Nm?2/C How many protons in the cube?

e

Mr. Adham Zewin
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The charged conducting spherical shell has a 2m inner radius and a 4m outer radius. The charge
on the outer surface is Qext = 8nC. There is a point charge ), = 3nC at the center.

(a) Find the charge Qi,t on the inner surface of the shell.
(b) Find the surface charge density oext On the outer surface of the shell.
(c) Find the electric flux ®  through a Gaussian sphere of radius » = 5m.

Solution:

O(‘.Xt . — 11 2 T
b) gext = - = 3.98 x 10 C/m=~.
(b) ext 47 (4m)? ‘
() op = <= — 904Nm?/C.
€0

LaS da ga JSE 4 gadia A 5le Bala Cpa (o 3l e gl
Al sl ABES miaga ga

oa=+7x101? C/m?

. 0p=-4x10? C/m?
4l gl laal) olatl g j)aka 22l

Consider two very large uniformly charged
parallel sheets as shown. The charge
densities are a=+7 x 102 C/m?

and o= -4 x 1012 C/m?, respectively. Find
magnitude and direction (left/right) of the

electric fields E;1, Ezand Es
Ei, E2and Es

E, E, E,

Ex E2 Es
A | 0.43N/C — 0.12N/C — 043N/C —>
B |0.17N/C — 0.63 N/C — 0.17N/C —
C |0.63N/C — 0.17 N/C — 0.63N/C —
D |0.63N/C — 0.17 N/C — 0.63N/C —

Mr. Adham Zewin
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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)

Physics 12 ADV

The electric potential at a point in space is given
by the relation V= 23x - 27y + 11y% + 72.

What is the magnitude of the electric field (in
V/m) at the point r = (3.0,2.0,1.0)?

Kﬁﬂail,aukﬁ-;hbﬂ\uéhm:&c@xﬁ\ KYEN|
V=23x-27y +11y* + 72.
w\ﬁ(V/m)gﬁ)gﬁ\dM\J\ﬁah
r=(3.0¢2.0¢1.0)

a.5
b. 23
c.29
d. 59
e. 131

Calculate the potential energy of a system of pair of charged particles

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?

u\.\s‘_,aux.ss\ ra gl uthdsuss‘_,a‘_,.u\ p ) gl g
+0.44 NC Aol gas) cuils 1) | opibadl opiiad Juadl
¢ AY Liadl) L

-8
Uggee (1)
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The two charges

What is the net electric potential in the midway between

Cpin ) oy ABlsal) Chuaiia b o Sl dgal) dbana laia L

Physics 12 ADV

() 2

d
2kq —2kq
d d
kq 4kq
2d rE Ok

What the potential energy of the system

G i) fa ) AL Ay <) aia o) ABUs La

And Vs —Va Ve - Va 42
A 3.00 uC
0.250 m
-1.00 uC 0.500 m B
Electric potential energy Vg —Va
A -0.48 J 7.19x 10* V
B -0.28 J -5.12x10* V
C -0.48 J -7.19x10* V
D -0.28 J 5.12x 10* V

Mr. Adham Zewin
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apply the law of conservation of energy to relate different energies (or energy differences)
existing in the system like change in KE, change in Electric potential energy, and work done

Physics 12 ADV

When a charge is accelerated through a
potential difference of 500V, its kinetic
energy increases from 2.0 x 10° J to

6.0 x 10 J. What is the magnitude of the
charge?

500 5% 3¢ (58 YA (e Lan ) ay yudi oy Ledic
H2.0x107°) O A all L alayi ¢ <l 8
I RPNRA( J\ﬁA e 6.0x 107

a.4.0x108C
c.1.2x107C

b.8.0x10%C
d.1.6x107C

A 4.0 x 10° C charge is initially located 3.0 m
from a stationary 6. 0 x 108 C charge.

How much work is required to move the

4.0 x 10 C charge to a point 0.50 m from the
stationary charge?

Al dias (50 3.0 M Adliss e 4.0 X 107 C Al o
Jall o gllaal) Jadd) )a8a Le 6.0 x 108 C W _laka
Al 54 0.50 m Akidl Y 4.0x10° C Aiadd)
A

|J

[ 3.0m '{
4.0%10 C & @ 6.0x10"
0.50 m
a.6.0x107 ) b.8.6x107 )
c.3.6x10°) d.4.3x10°)

Mr. Adham Zewin
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How much work is needed to move 30-2.0x 100 C 4nd & jaill o glhaal) Joldl jlaka La
a-2.0 x 10°® C charge from position S to folial g se 58 LS T o sall ) S oo 5l
position T as shown below?
8.0x10°C ~2.0x10°C
® O >
fixed S y i
'-(— 20m >|-< 3.0m 4>|
a.4.3x107?) b.4.8x1072)
c.9.1x107) d.1.1x101)

Consider two point charges positioned as shown.

+5nC 8m -
- Find the magnitude of the electric field at point A. O Im
- Find the electric potential at point B. 3
m
+ Find the magnitude of the electric field at point C. i - S
+ Find the electric potential at point D. C ~4m
B = O
-OnC
Solution:
« E4 = kgz_ﬁl + k' (_?:;S' =5.00V/m + 1.65V/m = 6.65V,/m.
« Vg = kHSnC) + k{—QnC) = 7.50V — 10.13V = —2.63V.
6m 8m
5nC —9nC
- Ec=k gﬁnm)L + k' (411:;2 | =1.25V/m + 5.06V/m = 6.31V/m.
N . Y, e L DY T

8m 6m

Mr. Adham Zewin
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Two parallel metal plates are at potentials of
+800V and +1300V. Which diagram best
shows the electric field between the metal
plates?

+1300V 5 +800V e (i) sie liiaea (lhaiia
O sl Jlaal) gy o uhhad\ aci ) g2 L
bl (8 Agianal) ) o)

+800V

+1300V

+800V

+1300V

T T

w

)

|

+800V

+1300V

A A A A

|

(

o

)

|

Yy

+800V

+1300V

Yy

— 5,

\/

What is the correct order of increasing values
of capacitances of the following circuit

S 530 s i 333 el s s L

+

!
1l
_||

o) & ot A
| e | O | |
e | ik Ak + Vi+ Va4V, 4
'n!‘l'l{l 0 ,-i“ t 0 V,+ )
V, ;
A.Ci=C=(Cs B.Ci>C,>GC3
C.Ci<(C<(Cs D.GC3<(Ci1<C,
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Rank in order, from largest to smallest, the equivalent capacitance
(Ceg)a t0 (Cyq)q of circuits a to d.

3 pF 4 uF

SuF =2 3 uF 3uF =

|_|

3#[:: 4]1-1:

L
al

(a) (b) (c) (d)

AL JIES W s 2aalKa) dadd) o

Three capacitors are connected to a a8 4 ladl, Aliata e 4534
battery as shown in the figure. If C1 = C; = C3 = 10.0 5C1=C=C3=10.0 uF g 13} .8
uFand V=10.0V, G NS Ao AdjAl) Adadd) jlaie L v/ =10.0V,
what is the charge on capacitor C; and C;? G, G
L.i"
1
_I|_
G
Cs
I
|
G
Charge on C; Charge on C;3
A 133.4 uC 66.7 uC
B 66.7 uC 150 pC
C 33.35uC 66.7 uC
D 66.7 uC 150 pC

Mr. Adham Zewin
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Physics 12 ADV

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

Cibe Ll 1) At La € g gbud A Al (g1 g0 A 9l iS4
Lagin Alaldl) ddlucal) cudeliat g cpinnduall (pa JS dalua
0 0

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

Initially, a capacitor C; is connected to a battery
of potential difference V. Then a

second capacitor C; (C2 > Ci) is added in series.
What is true for C1 now

A) g1 decreases, Vi decreases

B) g1 remains constant, V1 remains constant
C) qi1 increases, V1 increases

D) giincreases, V1 decreases

V. 3¢ (38 ld 4l € e e sl aly ¢ o) B
(A5 e G (C> Cr) (AL Sl ililay o
O €y Al puaia g La

oty Vi o« paly g ()
Bl vy Sy ¢ Gl g s (<
Viune qux(z

Vi =iy o g un (2

— Wire
—l I— Capacitor
—NWW— Resistor
—00— Inductor
~~ Switch
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4@7 Galvanometer
—@— Voltmeter
4@7 Ammeter
__"_7 Battery
—@— AC source
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identical charges, and two different charges
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schematic representations to compare the equipotential surfaces due to a point charge, two
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