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Academic Year ) ) o
2024/2025 Question Learning Outcome Or KPI's
Example/Exercise
Subject Physics M 102 A
Apply Coulomb's law to relate the itud the ch: EXAMPLE 1.2
pply Coulomb's law to relate the magnitude , the charge v g particles,
1 between themors SOI.VE:DA:'::.:L‘ESM " 10,11,
EXERCISES 1.83 & 1.84 p: 25 1213814
Solve problems involing general charge dibution an the lecrc feld
2 etche: 8 e et Gl ithpeitve gt As mentioned in the book SOLVED 28,298 30
. Define int ir the quotient of- i vector acti itit at this point diy the test charge PROBLEM 2.2 34,35 &36
Stream Advanced
R o ) ] 28,298 30
I Eivtora i ueithallnaar X o " o " ! As mentioned in the book SOLVED 34,358 36
s the quotient of veetor atthis the test charge
Number of Electronic s PROBLEM 2.2
: " 53
Questions (Swift Assess)
i 28,29830
. As mentioned in the book jogagen
g ool Eand and the charge q
MULTIPLE-CHOICE QUESTIONS 2.5 53
Mark per Quest
As mentioned in the book SOLVED
8 ol tonsi e ] ¢ q PROBLEM 2.2 37,38&39
asthe dot product between the
Number of Free Respones and expresses that in an equation
Questions (Paper Part) 4 9 3 eyt i | . . : & FIGURE2:22 22,3844
i integral form FIGURE 2.23
Mark per Question
10
Apply o density Eandalso
. N N u specify the direction of the field for points near a flat thin, As mentioned in the book 47,488
Type of All Questions Electronic Questions infinite or I density a9
& Free Response
L
2 Solve problems involving electric potential energy Aigentioned e book FIGURE 60
&
Maximum Overall Grade o1
) . Developa P t03 point charge, FIGURE3.17 67,68 869
Exam Duration charges FIGURE 3.18 "
150 minutes FIGURE3.19
Mode of Implementation Swift Assess & Paper 1 F:;:;:“""‘"“““ electric = Concept Check 3.7 7
Part
Allowed
15 o I FIGURE 3.30 79880
Important note: Please pay attention to specifying the units of measurement when solving problems, as grades will be calculated based on the
units. Drawing relationships between variables, identifying and drawing the best fit line connecting the points, and finding values from the graph.
@ i  to obtain i i by v sy EXERCISES 1.82 p: 25 10,11,
of charges using the superposition pri 12
N Devel .
strength at 2 point generated by a nearby system of paint charges using the
o - superpositio le As mentioned in the book 30831
o
the dot point i
A equation (Solve problems on electric flux) EXAMELE 5 a3
@
is given by the by the permittivity of the medium,
o and write the Gauss's law in ts integral form As mentioned inthe book 44,458
(Apply Gauss' law to relate the aginary) o a6
A
As mentioned in the book FIGURE 3.21
@ | | oevelop a mathematical equation to describe the electric potential v nan
ol 79880
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Final revision

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 themors

1. Electrostatic Force inside the Atom

What is the magnitude of the electrostatic force that the two protons inside the nucleus of a
helium atom exert on each other?

Where r = 2 x 10715 m separates the two protons.

What is the magnitude of the electrostatic force between a gold nucleus and an electron of the
gold atom in an orbit with radius 4.88 x 10712 m?

Where

the charge of the electron is ge = —e

the charge of the gold nucleus is gNucleus = +79e

2. Equilibrium Position
Two charged particles are placed as shown in Figure g1 = 0.15 pC is located at the origin,
and g2 = 0.35 uC is located on the positive x-axis at x2 = 0.40 m.
Where should a third charged particle, q3 be placed to be at an equilibrium point?
i (such that the forces on it sum to zero)

Ll a4z
Q— =
x =0 |

1

3|Page
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3. Charged Balls

Two identical charged balls hang from the ceiling by insulated ropes of equal length,

¢ =1.50m. A charge ¢ =25.0 uC is applied to each ball. Then the two balls hang at rest,
and each supporting rope has an angle of 25.0° with respect to the vertical.

What is the mass of each ball? !

Two balls have the same mass, 0.9680 kg, and the same charge, 29.59 uC.

They hang from the ceiling on strings of identical length, £, as shown in the figure.

If the angle of the strings with respect to the vertical is 29.79°, |
What is the length of the strings? ¢/8

Two balls have the same mass and the same charge, 15.71 pC.

They hang from the ceiling on strings of identical length, £ = 1.223 m, !
As shown in the figure. The angle of the strings with respect to the vertical is 21.07°.

What is the mass of each ball?

Evaluate the magnitude of the electrostatic force exchanged between the two charges q1 =+30 uC and
g2 = -40 uC separated by a distance of 9.0 cm

@ 13x10°N ® 3x10°N © 3x10*°N @ 1.8x10°N

The force between a charge of 25 puC and a charge of —10 pC is 8.0 N.
What is the separation between the two charges?

@ 028m ® 053m © 045m @ 0.15m

Two-point charges (q1=+ q) and (q2=- 3q) the distance between them is (25 cm), if the electrostatic force
between the two charges is (0.65 N) What is the value of second charge?

@ 12nC ® 12pC © 3.6uC @  3.6nC
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Two-point charges (+ q) and (- q) have the same magnitude and the distance between them is
(12 cm), if the electrostatic force between the two charges is (6.0 N) What is the value of each charge?

@ 8.9 nC ® 3.1uC © 8.9 uC @ 3.1nC

Two-point charges (+ q) and (- q) have the same magnitude and the distance between them is
(9.0 cm), if the electrostatic force between the two charges is (5.0 N) What is the value of each charge?

@  2.1nC B AL juC ©  7.1nC @  7.1uC

The figure shows two identical positively charged balls hanging from the ceiling by insulated massless
ropes of equal length 1. What is the charge on each ball?
(g=9.81 m/s?)

m=0.5kg m=0.5kg
@ 9.1 uC © 9.3x107'uC
® 9.6uC @ 9.3 uC

The figure shows two identical positively charged balls hanging from the ceiling by insulated massless
ropes of equal length 1. What is the length 1?
(9=9.81 m/s?)

@ 8.28cm © 15.98cm
© 4.28cm @ 0.68m

Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of equal
length as shown in the figure. What is the distance between the two charges?

Y 9.6 uC 9.6 uC
oy m=0.2Kg m=0.2Kg
~ | @ 3.0m © 0.5m
n | @® 1.5m @ 1.0m
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Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of equal
length as shown in the figure. What is the mass for each ball?
(9=9.81 m/s?)

9.6 uC
@ 0.2kg © 0.6kg
©® 0.5kg @ 1.0kg

Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of equal
length as shown in the figure. What is the mass for each ball?
(g=9.81 m/s?)

9.6 uC
@ 0.2kg © 0.6kg
©® 0.5kg @ 1.0kg

In the figure, the balls were given the same amount of charge, they repel and become to equilibrium as
shown, the weight of each ball is 1.20 N, if r = 0.10 m. What is the magnitude of the charge on each of them

@ 1.0pC
© 1.2x10°C

Two identical charged balls hang from the ceiling by insulated ropes of equal length, (=0.8m.
A charge q=10.2uC is applied to each ball. Then the two balls hang at rest, and each supporting rope has an
angle of 24.0° with respect to the vertical What is the mass of each ball?

q=10.2uC

q=10.2uC
@ 0.51kg
® 0.57kg
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q
Two positive charges each of magnitude q are positioned on (y=+a and y=-a) as shown
where should we put a third charge Q on the y-axis such that the net force on the charge Q is zero.
@  y=0 ® y=2a ©  y=t2a @ y=-

The figure shows two points charges, where can the electrostatic force be absent?

: Gz 3 G 4

20.0 pC 20.0 pC
@ 1 ® 2 © 3 @ 4
The figure shows two points charges, where can the electrostatic force be absent?
s —— e 3 <> 4
— 0.2 .2
@ 1 © 2 © 3 @ 4

A charge Q1 is positioned on the x-axis at x = a. Where should a charge Q2 = -4Q1 be placed to
produce a net electrostatic force of zero on a third charge, Q3 = Q1, located at the origin?

@ atx=-a ©® atx=-2a © atx=2a (d at the origin

A charge Q1 = Q is positioned on the x axis at x = a. Where should a charge Q2 = 9Q be placed
to produce a net electric force of zero on charge placed at the origin

@ atx=-3a © atx =-2a © atx=2a @ atx=3a

A point charge +3q is located at the origin, and a point charge -q is located on the x-axis at
D= 0.500 m. At what location on the x-axis will a third charge, q., experience no net force from the

other two charges?

@  0.68m ©® 1.28m ©  1.18m @  0.500m

Two-point charges are fixed on the x-axis: q1 = 6.0 uC is located at the origin, O, with x1 = 0.0 cm,
and q2 =-3.0 puC is located at point A, with x2 = 8.0 cm. Where should a third charge, q3, be placed
on the x-axis so that the total electrostatic force acting on it is zero?

a; p)
Q 9 >
@ 19cm O@ 8.0 cm © 0.0%m @ 27cm
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Develop a tool, sketches, descriptive text or presentation to show the morphology of electric
field lines of a single or multiple charge system with positive or negative charges

The spatial distribution of the electric field due to charges (1,2,3) is shown in the figure below Which
of the parameters regarding the charges are correct?

Positive Charge = Negative Charge  Magnitude of charges
@ AC B A>B>C
G B A, C B>A=C
© B A,C B>A>C
d ABC None B>A=C

The spatial distribution of the electric field due to charges q1 and g2 is shown in the figure below.

Charge g1 Charge q2 Magnitude
@ positive negative ql >q2
@ positive negative q2>ql
(© negative positive ql >q2
G) negative positive q2>ql

The electric field lines for a system of two charges is shown below.
Which of the following could be the correct charges 1 and 2?

Charge q1 Charge g2
@ +32uC —16 uC
O —32uC +16 uC
© -l6uC +32 uC
@ —32uC =32 uC

The figure shows three charges placed at three points A, B and C
Which of the following statements is correct about the charge (q) of A, Band C ?

@ qA = gB ® qA = qc © gA = qgB = qc

The figure shows three charges placed at three points A, B and C.
Which of the following statements is incorrect about the charge?

@ qA = qC ® qB > —qc © qB >—qA

Mr. Abdelrahman Esam 0509886279
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Define the electric field vector at a point in space as the quotient of the electrostatic force

vector acting on a positive test charge at this point divided by the test charge

Negative charge-2 x10 7 C is located in an electric field of 20 N/C directed toward the East.
What is the electric force acting on the charge?

@ 4.0x10 °N East ® 1.0x10 ®* N East ©  4.0x10 ° N West @ 1.0x10 ® N West

A uniform electric field of magnitude 1000 N/C is directed to the right from A to B. What would be
the magnitude and direction of the electric force on a positive charge +20 nC located close to point A?
E = 1000/N/C
—
A @ B

@ 20x10°NAtoB ® 20x1920BA © 20x10'""NAtoB @ 20x10""NBtoA

The figure shows two-point charges. if the electrostatic force attraction between them is 6uN.
What is the magnitude and direction of the electric field acting on the positive charge?

= -1 10¢C 0, =73 x 1G9€

<2 -

o eapErs
@ 2N/C to the left ® 2N/C to the right (© 6N/C to the left @ 6N/C to the right

Which of the following represents force?

@ Eq ® E ©

<
LS

Solve problems involving general charge distribution and the electric field

Find for a uniform distribution of charge, the linear charge density X for charge along
a line, the surface charge density o for charge on a surface, and the volume

What is the unit of measuring the Linear charge density( A ) on a thin metallic sheet?
@ c/s ® c/m © c/m? @ c/m’

What is the unit of measuring the surface charge density (o) on a thin metallic sheet

@ c/s ) c/m © c/m? @ c/m’

Mr. Abdelrahman Esam 0509886279
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What is the unit of measuring the Volume charge density ( p ) on a thin metallic sheet?
@ c/s ®) c/m © c/m? @ c/m’

What does x represent in the equation dq = X d V for a charge distribution over all the parts of an
insulating sphere? And what is the unit of x?

@  surface charge density C/m? © linear charge density C/m
®  volume charge density C/m’ @ infinity charge density C/m*

If the charge is distributed over a One- dimensional object. What is the unit of charge density of this object?

@ c/s ®) c/m © c/m? @ c/m’

If the charge is distributed over a two- dimensional object. What is the unit of charge density of this object?

@ c/s ) c/m © c/m? @ c/m’

If the charge is distributed over a three- dimensional object. What is the unit of charge density of this object?

©) c/s () c/m © c/m? @ c/m?

A long wire carries a charge 12.0 uC/m, what is the charge of 0.333 m of it?

@ 12pC ©® 36uC © 1.8uC @ 4.0puC

A conducting sphere has a charge 23.5 nC, if its radius is 25 ¢m, what its charge surface density?
Hint: Area of sphere ( A = 4mr?)
@ 3x10 % C/m? ® 6.0x10 ° C/m? © 1.2x10 % C/m? @ 4500 C/m?

A large, flat, horizontal sheet of charge has a charge per unit area of 6 = 25.0 uC/m?2.
What is the total charge of the 0.02 cm? sheet?

@ 05uC ® 2.6uC ©  25pC @  50pC

A 2D disk with a radius of 12 ¢m has a uniform charge density of 14 C/m? .

What is the amount of charge distributed over the surface of this disk? . ) )
(Hint: Area of disk A = nr*)

(@ 0.63 C ® 0.49 C © 0.12C @ 035C

10| Page
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A plastic disk with a diameter of 20 ¢m is charged uniformly with 10'* electrons.
What is its surface charge density ) ]
(Hint: Area of disk A = mtr?)

@ 5.1x10°C/m* @® 1.3x10°C/m* © 2.5x10%C/m> @ 5.1x 10*C/m?

Two long, uniformly charged rods are placed parallel to each other. Rod A has a total charge of 10 uC and
a length of 5.0 m. Rod B has a total charge of 15 pC and a length of 3.0 m.

What is the ratio of the linear charge densityA A of rod A to the linear charge density A B of rod B?
@ 3/4 ® 1/4 © 4/5 @ 2/5
A large plastic disc with a radius r is charged uniformly with 4.5x10'® electrons. If the surface charge
density of this disc is 0.11 C/ m?, what is the radius of this disc?
@ 1.4m ® 41m © 0.14 m @ 0.41 m
Given a linear charge density (4 = 5.0x?2) from (x=0.0m) to (x=4.0m).
Find the electric charge between (x=0.0m, x=4.0m)

@ 106.6 C ) 40 C © 0C @ 853.3C

What does x represent in the formula Ey = z—yﬁ of an infinitely long wire and what is its unit?

@  surface charge density C/m? ©  linear charge density C/m
®  volume charge density C/m? @  infinity charge density C/m*

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

Force due to an Electric Field

An electron with a kinetic energy of 2.00 keV is fired horizontally across a horizontally
oriented charged conducting plate with a surface charge density of +4.00x107° C/m?2.
Taking the positive direction to be upward (away from the plate),

What is the vertical deflection of the electron after it has traveled a horizontal distance of 4.00 cm?

Where (1 eV = 1.602x1071 ) y
2 2 Uy
_ eoX; _ eoXx; 40 >
yf — yo g [ 4 K seeeseesessesestostoansatsstsstsatsassassassassassansans
2meo O LU SO 1|
07 ! > X

0 Xy = 4.00 cm
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A proton is placed in the uniform electric field of magnitude E = 0.25 N/C. Find the acceleration of the
proton (in m/s?). Hint: Proton mass is 1.67 X 10727kg and proton charge is 1.6 x 1071° C.

@  2.5x10’ ® 5.0x10® ©  6.0x10’ @ 9.0x107

An electron with velocity 1.55 X 103m/s is fired horizontally across a horizontally oriented charged
conducting plate with a surface charge density of +3.0 x 107> C/m?2.
What is the magnitude of vertical deflection of the electron?

T
L

@ 49x 1073m ® 0.5cm © 2.7%x 107 %m @ 2.7cm

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 10715 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 kinetic energy of the electron when is fired? (Neglect Earth glraV1ty)s L

7777777777777777777777

T
0 xXg= 2.0cm

@ 1.08 x 10724] ® 5.42 x 10724 ©  238x109 @ = 1.54x10%

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? Cu—

0.5cm
L e e ————

01 > X
0 Xg= 2.0cm

@ 24 x10°m/s ® 16 x103m/s © 13 x10°m/s @ 1.2 x 103m/s

According to the figure showing an electron fired with an initial velocity Vo from point A above a
horizontally charged plate with a surface charge density of 3.2 nC/m?, the electron arrived at position (B).
What is the magnitude of Vo at point A 120m

10cm

P

X

Un ]

14cm

@ 31 x10"*%m/s @® 35x10’m/s © 3.0x108m/s @ 1.8 x 108m/s
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In the figure, a small negatively charged object is placed at rest in a uniform electric field.
Which of the following statements describes the motion of the object when it is released?

Neglect the mass
i
@ begin to move with a constant © begin to move with an increasing
acceleration towards the right acceleration towards the left.
® begin to move with a constant speed @ begin to move with a constant
towards the left acceleration towards the left

In the figure, a small positively charged object is placed at rest in a uniform electric field.
Which of the following statements describes the motion of the object when it is released? Neglect the mass

, E
o 4
@ begin to move with a constant (© begin to move with an increasing
acceleration towards the right acceleration towards the left.
® begin to move with a constant speed @ begin to move with a constant
towards the left acceleration towards the left

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

The diagram shows a particle with positive charge Q and a particle with negative charge —Q. The electric
field at point P on the perpendicular bisector of the line joining them is ..........cccceeneene.

*P
ool
@ T ® l © LL, @ N

P
+Ql “

@ T ® 1 © “ @ -

13|Page
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Consider two-point charges g1 = +4.0uC and q2 =
Find the magnitude of the electric field (in N/C) midway between the two-point charges

—8.0uC, separated by a distance of 4.0 m.

@

2.7x10*

®

72x10*

©

9.0x10°

@

1.8x10*

According to the figure, two charges (Q=-3.0uC) and (q = +2.0uC), the electric force between them equals

to 7.3x10* N and the distance between them is (8.6m), if q is placed at (5m,0m).
What is the electric field at the point (0,0)? Qs

©.0) a
@ 1271.0N/C ® 905.0N/C © -551.0N/C @ 720.0.2N/C

According to the figure, two charges (Q = +8.0 uC) and (g — 5.0uC), the electric force between them

Mr. Abdelrahman Esam

equals to (3.6 x107! N), if Q is placed at (0 m, 0.8m). What is the electric field at the point (0,0)?

Q
(0,0)
@ . 8><105 N/C ® 1.12x105N/C © 1.25x105N/C @ 2.82x10°N/C
Qe
OAccording to the figure, if (Q = —2 0 pC) and (@ = +2 0 pC),
what is the electric field at the point P(0,0) s
P 3.0m ;
® , ® .
E=2.3x10°N/C E=3.1x10°N/C
Qe Qe
E s
61° 9 61°
Pl 3om q 5 P| iom q "
© ,, @ .
Qe —» Q »
E=2.3x10°N/C E=3.1x10°N/C
o0 s :
- o -
¥ 29’ 29° .
. P iom q P iom q
>
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The figure shows the electric field pattern around two charges of equal magnitudes and opposite signs.
Which of the labeled arrows correctly represents thecdirection of the electric field vector at point P?

Solve problems on electric flux Define the electric flux through a surface as the dot
product between the electric field vector and the area vector at each
point of that surface and expresses that in an equation

A cubical Gaussian surface is placed in a uniform electric field as shown in the figure. The length of each edge of the cube is 1.0

m. The uniform electric field has a magnitude of 5.0 X 108 N/C and passes through the left and right sides of
the cube perpendicular to the surface. What is the total electric flux that passes through the cubical Gaussian surface?

— > 4+—»
— 4>
—

@  zero ® 3.0 x10° Nm¥*C © 1.5x10" Nm?*/C @ 2.5x10° Nm?*C

A flat surface of area 3.20 m? is rotated in a uniform electric field of magnitude E = 6.20 x 10% N/C.
Determine the electric flux through this area when the electric field is perpendicular to the surface

@ O0Nm2/C ® 1.98x 106 Nm2/C © 1.40 X 106 Nm2/C @ 6.19 x 105 Nm2/C

A flat surface of area 3.20 m? is rotated in a uniform electric field of magnitude E = 6.20 x 10% N/C.
Determine the electric flux through this area when the electric field is parallel to the surface

@ ONm2/C ® 1.98x 106 Nm2/C © 1.40 x 106 Nm2/C @ 6.19 x 105 Nm2/C

According to the figure, a cube that has (5.0cm) side length in a uniform electric field (E = 200N /C), that

is perpendicular to the plane of one face of the cube. _—
What Is the magnitude of electric flux passing through the black face? /. foae
@ 0Nm2/C ® 1.0Nm2/C © 15Nm?/C @ 05Nm2?/C

15|Page
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According to the figure, a uniform electric field (E = 360N /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 .2Nm2/C). E
What is the cube side length? /i‘ —

@ 0.058m ® 3.3x10-3 m © 17.3m @ 300m

According to the figure, a uniform electric field (E = 28N /(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 (-7.0 Nmz/C),

what is the volume the cube? /i‘ j

@  0.125m3 ®  8.000m3 ©  0.250m3 @  0.500m3

What is the flux through a circular area with radius of 0.30 m placed in an external electric field has a
strength of 1200 N /C and makes an angle of 60° with the plane of the circle?

T
=
e

D)

@ 293 Nm?/C ® 169Nm?/C © 565Nm?/C @ 979Nm?/C

In the figure a cube with sides of length 5.0 cm, an electric field is passes through the cube if the electric field is
given by this equation: E = 2.0x" + 4.0y + 6.0Z. What is the electric flux through the shaded faces?

@ 0.015Nm?/C ® 0.020Nm*C © 0.030Nm*C @ 0.0050Nm?*C

According to the figure, at which (6) the magnetic flux equal approximately to (0.5EA)?

44(% m
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According to the figure, which of the following is corresponding about the electric flux from surface A?

>
v o

A

Y

© ¢ _5 @ $r _5
3 4

¢max ¢max

@ Pk 3 ) (o7 f
5

¢m ax

¢max - 5

The diagram shows a ring in a uniform electric field passing through its surface. The ring rotates so that
the angle it makes with the field changes as shown in the diagram, the angle made by the ring from position

(a) to position (b) is17, what is the electric flux ¢,?
() (),

Einsfein AE
¢q =12 Nm?/C bp = - Nm2/C
@ 9.60Nm?/C ® 16.8Nm?*/C © 15.7Nm?/C @ 12.2Nm?/C

Prove that the electric flux through a closed surface is given by the net charge inside

1 0 the surface divided by the permittivity of the medium, }9@ Fedi=-1
and write the Gauss’s law in its integral form €0

Three isolated charges of+2q, -2q, and +3q are placed in a 3D vacuum space, where they are surrounded by
a Gaussian surface, as shown in the figure. What is the total electrical flux through that surface?

(20
\,,_ #
@ t7q ® b = +3q © ¢ =+3q @ p +5¢9

¢= [ O ~ 4ne,
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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 (3.62 x10®*Nm?/ C). How many protons in the cube?

®
©
[o0]
©
)

what is the magnitude of the electric flux through the sphere shown in the figure that contains an electron
and two protons?

D 1.6x10° Nm*/C ® 1.8x 10® Nm?/C © 3.6x10° Nm*C @ 5.4x108 Nm*C

A neutral sphere, made of insulating material, is placed in an external electric field as shown in the figure.
The net electrical flux passing through the surface of the sphere is: . y

@ Zero ®  Negative ©  positive @  cannot be determined

A small sphere has a charge +q. Spherical Gaussian Surfaces A and B are concentric with the sphere, as shown in

the figure below. The radii of surfaces A and B are r and 2r, respectively.
The magnitude of the electric flux through A is ¢ A. The magmtude of the electric flux through surface B is ¢B.

The ratio Z:—IS

Hint: Area of sphere (A = 4mr?)

® = )

=N
=] =
N =

A point charge sits in the center of a 1 m cube. The electric flux through one side of the cube is
7.2 x 10'° Nm?/C. What is the charge at the center of the cube?

@ 3.8C ® 4.6C © 6.0C @ 89C
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A hollow spherical conductor with an inner radius 5.0 cm and an outer radius 6.5 cm and its outer surface
carries an electric charge, an electric charge q is placed at its center, resulting in an electric field at the inner
surface of the conductor 50 N/C towards the center of the conductor and another electric field at the outer
surface of the conductor 50 N/C away from the center of the conductor,

what is the magnitude and type of charge q?

@ +25x10"2C ® -25x10"2C © -14x10'cC @ +l14x10cC

The figure below shows five Gaussian surfaces (a to e) surrounding a distribution of charges
Which of the Gaussian surfaces have the largest electric flux

+3q
Q ~b
-4 =—q
20 >
+2Qq

a) a © b © c @ d

The figure below shows a distribution of charges. The flux of the electric field due to these charges through
the surface S is >

SRS E3N

® L M@ @ g=tn @ o ¥50

& & 4,

Inside a spherical surface is 5.3 10 C and a -2.2 x 10 C charge. What is the total electric flux through the
surface of the sphere in units of Nm?/C?

@ 3.4x107'° ®  3.1x10° © 3.5x10° @ 2.8x10*

A 3.5 C point charge sits in the center of a 1 m cube. What is the electric flux through one side of the cube?

@ 6.6 x10''Nm?/C ® 4.5x10""Nm*C © 3.3 x10'""Nm*C @ 5.0x10""Nm*C
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1 1 Prove that the electric flux through a closed surface is given by the net charge inside

the surface divided by the permittivity of the medium, and write the
Gauss's law in its integral form

The magnitude of the electric field due to an infinite, flat, thin and nonconducting plane of charge is
(1.55x10*N/C). Assuming that the charge is uniformly distributed,
What is the charge density on the surface of the plane?

@  3.10 x 108 C/m? ® 1.55x 108 C/m?2 © 1.37x 107 C/m? @ 2.74x 107 C/m?

The diagram below shows two charged plates placed close to each other. +
Rank points 1, 2 and 3 from greatest to the least electric field. 1 I
+

@ 1>2>3 B ' 1=2'=3 © 3=2>1 3>1>2

In the diagram below, two infinitely thin, parallel, nonconducting plates are placed in the air, separated by a
distance of d. They each carry a uniform positive charge with density distribution of R
What is the magnitude of the electric field at point aa El_d‘H_Bd ______ a

@ - ® 3 © 20 @ 0
&

In the diagram below, two infinitely thin, parallel, nonconducting plates are placed in the air, separated by a
distance of d. They each carry a uniform positive and negative charge with density distribution of

What is the magnitude of the electric field at point aa F <H' »
® o ® o © 20 @ o
2¢ € &

The magnitude of the electric field due to an infinite, flat, thin and conducting plane of charge is
(1.55x10*N/C). Assuming that the charge is uniformly distributed,
What is the charge density on the surface of the plane?

9o il dinsiy ggadio «Jogo g Hilmill §16) alruo agl e il ,ilyall Jlooll jhso
§ alaudl Gle dinuidl aoliS Lo « olaiils dcjgo aingidl ol alyials .(1.55x10°N/C)

@ 310 x108 C/m2 ® 1.55x108C/m? © 137x107C/m*> @  2.74x107C/m?

Mr. Abdelrahman Esam 0509886279

Copyright © 2024, Einstein _AFE Education.
This content was printed for the exclusive use of licensed students.




—t

Q3

21| Page

1)

Final revision

Grade 12 Advanced — M.102-A

As shown in the figure. nonconducting surface
Find the total electric field (magnitude and direction) at each (A — B — C)
(A =B = O)go JSaic (olaillg jhaoll) LI GaymSl Jlaodlangl Joogo jué glow . JSidl 56 o590 g LoS

Sheet 1 Sheet 2

Sheet 1
1- 2-

«——10.0 cm—>

_L
|

B e
B B S

a + b & -
*<0.00 cm—-¢<—6.00 Cm—>e <«—0.00 cm—>e «—6.00 cm—*g
+

+ o
i

a + b
<600 cm——:-—b.OO cm-—»e

q

o

LT LS E

H
+ T
+

Solve problems involving electric potential energy

12

Which of the following statements is correct?

spatial rearrangement of a system is equal to the
positive of the work done by the conservative force
during this spatial rearrangement

For a proton moving in the direction of the electric field

@
®

©
@

its potential energy increases and its electric
potential decreases.

its potential energy decreases and its electric
potential decreases.

Mr. Abdelrahman Esam

(@ The change in electric potential energy due to some (© The change in electric potential energy due to some
spatial rearrangement of a system is equal to the spatial rearrangement of a system is equal to the
negative of the work done by the conservative force positive of the work done by the unconservative force
during this spatial rearrangement during this spatial rearrangement

(D The change in electric potential energy due to some () The change in electric potential energy due to some

spatial rearrangement of a system is equal to the
negative of the work done by the unconservative force
during this spatial rearrangement.

its potential energy increases and its electric
potential increases.

its potential energy decreases and its electric
potential increases.
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For an electron moving in a direction opposite to the electric field

(@ its potential energy increases and its electric (© its potential energy increases and its electric
potential decreases. potential increases.

(D its potential energy decreases and its electric @ its potential energy decreases and its electric
potential decreases. potential increases.

A positive charge of 3.0 X 1078 C is placed in an upward directed uniform electric field of 4.0 X 1 0‘: N/C.
When the charge is moved 0.5 m upward, the work done by the electric force on the charge is: 4 1

@ 6 x 1074] © 8 x 10%]
® 12 x 107%] @ 2 x 10%]

A proton is released from rest in 300.0 N/C electric field pointing to positive x-direction. ~ ——————>
Calculate the change in electric potential energy if it moved 10.0 cm making an angle k

6

60.0° with the electric field. 19-
@ —2.40 x 10718 © 2.40 x 10710
® 240 x 10718 @ 240 x 10716 ]

A proton is accelerated from rest close to the positive plate to deliver to the negative plate with maximum
kinetic energy 4.8 x 10717
What is the absolute value of electric potential difference between these two parallel plates?

@ oV © 3V
) 30V @ 300V

A proton, initially at rest, is accelerated through an electric potential difference of 500 V.
What is the kinetic energy of the proton?

@ 5007 O  +1.6x10"7. ©  +8.0x10'71J. d  zero

An electron is accelerated from rest close to the negative plate of a capacitor. It reaches the positive plate in
(0.02s). If the electric potential difference between these two plates is (100V)?
What is the acceleration of the electron?

@ 296x10%m/s? (B  6.92x10°m/s? (©  1.92x10%m/s?> (@  3.80x10'%m/s?
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An electron is accelerated from rest close to the negative plate to deliver to the positive plate, if the electric
potential difference between the two parallel plates is (120V).
What is the maximum kinetic energy of the electron?

@ 1.9x107) ®  1.6x107°] ©  9.6x1078] @ 3.8x1078)

1 3 Develop a method such as schematic representations to compare the equipotential
surfaces due to a point charge, two identical charges, and two different charges

The figure shows the electric field lines and equipotential surfaces of two-point charges.
Which of the following is correct?

point charges J lines

same magnitude and opposite sin electric field lines
same magnitude and opposite sin Equipotential surfaces
identical and positive electric field lines
Equipotential surfaces identical and negative

®ee®

Which one of the following statements is not true?

(@ Equipotential lines are parallel to the electric field lines. (© Equipotential surfaces exist for any
charge distribution.
(D  When a charge moves on an equipotential surface, the @ Equipotential lines for a point charge
work done on the charge is zero. are circular.

The figure shows the electric field lines and equipotential surfaces of two-point charges.
Which of the following is correct?

point charges red lines

identical and positive electric field lines
identical and positive equipotential surfaces
identical and negative electric field lines
identical and negative equipotential surfaces

SIISIO)

Which of the following is/are equipotential surface/s?

@ A ® B ©

Which of the following is not equipotential surface/s?

@ A ® B ©
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Determine the wrong statement in the following.

(@ we need to do work on a charge to move it on an (©)  The surface of any conductor is an equipotential
equipotential surface, surface.

()  Electric field lines are perpendicular to equipotential @ Inauniform electric field, the electric field lines are
surfaces at any point. always parallel.

1 4 Relate the component of the electric field along a certain direction Es to the change in the

electric potential along that direction (Es = — %) and use this relation to solve problems

Suppose that the voltage at a point is given by the equation (Vi = 8x% — 9y? 4+ 52z°) in volts.
Which of the dimensions (X, y, z) determines the magnitude of the electric field at this point?

@ S ® P, © z G) x&y&z

Suppose that the voltage at a point is given by the equation (V) = 8x —9y + 5z2) in volts.
Which of the dimensions (X, y, z) determines the magnitude of the electric field at this point?

@ X ) y © z @ x&y&z

Suppose an electric potential has the equation Vi, ,, .y =3x — 6y + 2z in volts.
What is the magnitude of associated electric field, in units of volts per meter at P (0,0,0)?

@ 0 ® 7 © 1 @ 6

The electric potential in some region is given by Vi, ,) = 2x% — 3y.
Find the x component of the electric field associated with this potential at point (1,2)

@ 5V/m ® -6V/m ©  -4V/m d 8V/m
The electric potential in some region is given by Vi, ,y = 3x — Ryfh
Find the Y component of the electric field associated with this potential at point (1,2)

@ 5V/m ®  -6V/m ©  -4V/m d 8V/m

An electric potential is described in volts by V(x,y,z) = 3x% + 8y — 6z.
What is the magnitude of an electric field at the point (+2.0m,—2.0m,—1.0m)

@ 276V/m ©® 31.0V/m © 15.6 V/m @ 14.0V/m
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Suppose the electric potential is given by the equation V(x,y,z) = 5x2 — 8y?

What is the magnitude of electric field at the point (3,5,2)?

@ 7300V/m ©® 10 V/m © 50V /m @ 85V/m
1 5 Calculate the potential energy of a system of pair of charged particles

Consider two identical charges of ¢ = 50uC each, placed 5.0 m apart. T 1
Find the electrostatic potential energy stored in the configuration. ° r o
@ 4.5] ® 0.9J © 0.2J @ 2.5])

The potential energy of a system of three equal charges arranged in an equilateral triangle is 0.54 ]
If the length of one side of this triangle is 33 cm,
What is the charge of one of the three charges?

@ 17uC ©®  43uC © 2.6uC @ 2.0uC

Two (+ 4.0 uC) point charges arranged at the corners of a square with side length (12 cm)
What is the potential energy of a system of two charges?

@ Yz ® 0.85] © 107 @ 5.0

What happens to the magnitude of electric potential energy of a system of two-point charges when the
distance between them decreases?

@  increases ® decreases (© remains the same (@ increases rabidly then decreases.

When two charges are separated by a distance d, their electric potential energy is equal to U.
. . 4 . \ ) d
What would be their electric potential energy if the separation distance was E?

@ UM ® Ur © 2 @ 4
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The electric potential energy of a system of two negative point charges is equal to 1.2 X 107%] if the
distance between them becomes four times what it was, what is the potential energy of the system?
@ 15 x107%y ® 1.2 x 107% © 4.8 xx 1072] G) 3.0x 1073
If the electric potential energy of a system of two negative point charges is (8.0J). What is the electric
potential energy of the system when the distance between the two charges is halved?
@ 0.0/ ) 4.0] © 8.0/ @ 16.0/
If the electric potential energy of a system of two negative point charges is (24.0J). What is the electric
potential energy of the system when the distance between the two charges is tripled?
@ 0.0/ ) 4.0/ © 8.0J @ 16.0/
Gs 00 s Ao Lz F el oy A
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PAPAR PART

Three-point charges are placed at the vertices of a right triangle as in the adjacent figure, If
The air surrounded the charges, q1 = 6.0 pCand q2 = 8.0 pCq3 = —q2
, & liouidl clgamll bl «gglaoll J<aidl o9 LS dgl I oilall edioll Jugej aic blaill aslls ciliaill gogs
Calculate the magnitude and direction of the electric force for charge q3
q3aioid) lmwlaily dupesl 5gall jhso cuusl v
“E

A charge of +10 uC is placed at the origin. Two other charges of —20 uC each are placed at equal
distances from the origin as shown below.

i o aglucio aoluo 1ic lomio JS —20 4C lomio JS cpiupsl gliiad cieng . Jollihsiic +10 uC diad
.oLial ag0 go LS cJ.o]”

Calculate the magnitude and the direction of the net electric force on the +10uC charge
+10 uC dinidl le 8530l dlnnoll iy ymSl sgall olailg jhio comal

+10 uC -20 uc

20 uC

_°20.0cm
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Three-point charges are placed as shown in the figure:
W JSidl 6 gbg0 9o LoS blaill 4l cilisuidl @593

A-Calculate the magnitude of the resultant electrostatic force acting on the charge -7.0 pc.
—7.0 pc. ainidl Lle 6 5340)l ilnnoll iaxlailing Sl 6981 jhso Counl
B-Find the direction of the resultant electrostatic force acting on the charge -7.0 pC.

(By finding the angle)
(alouls auglil) —7.0 pC.ainidl le 6 360)l alnnoll alsiling ymSIl 93l olail 201

‘ +8.0 uC

i +9.0 uC

0

o

7.0 ].LC <43.0cm

The charges g1 =2.00 x 107C, g2 =—4.00 x 107C, and g3 = 1.00 x 107C, are placed at the

corners of the triangle shown below. What is the net force on q1?
aogall ediall Llgjaic dcgigo. gl =2.00 x 107C, g2 =—4.00 x 1077C, and g3 = 1.00 x 107C, csLinuill
S gl le 65580l dlnnoll g8l Lo . Jaully

q;

4.0
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Two(—5.0uC ) fixed point charges are located in x y plane at points
(x = =-10cm,y = +00cm),(x = +8.0cm,y = 0.0 cm)
Calculate the magnitude of electrostatic force acting on a charge of (+5.0 pC ) placed
at (x = +8.0cm,y = + 5.0 cm). And calculate the angle that the electrostatic force vector
makes with the x-axis.

:apll gslgallaic ( X Y) sgimall G (—=5.0uC ) lmio JS ylibilaio ylighai yliiads

(x = -10cm,y = +00cm),(x = +8.0cm,y = 0.0 cm)
(x = +8.0cm,y = + 5.0 cm)lassgo ahaiaic (+5.0 pC) aili dins cresg

qJS_ul.uugJ.mSJI og.n.” anio l.m_v_s_m QJJI ngIJJI 9 (+50 U.C ) ainugdl o-" (")Jjg‘;.o.” @Luugj.mﬂl 69.6]' J|:|.§.o u_mal
.c2goll X jga0ll go

Find the net force on a +2.00-C charge at the origin of an xy-coordinate system if there is a

+5.00 C charge at (3.00 m,0.00) and a -3.00 C charge at (0.00,4.00 m).
+5.00-C diouis dlim ciilS lilxy Giho] ollai 6 Jollalhsiaic+2.00-C aini o9 8)380ll sgdllilano 19g]

(0.00,4.00 m).alhail 2ic-3.00-C ainuiig (3.00 m,0.00) alnsill aic
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Three charges (q3, g2, and ql) are placed in a space as shown in the figure below If (q1=—4pC),

(q2=8uC), and(q3=6uC) find the magnitude of the electric force acting on the charge g2
If charge (q3) is removed from charge (q2) and charge (q1) remains in place, does the magnitude of
the electric force on (q2) increase, decrease, or remain constant and why?

solooll JSidl 6 a0 9o oS élyall oo (43, 2, q1)clinil &l cung
q2ainsidl 56 8)3g0ll agliymSl 8gall jhao 1agl (g3 = 6pC) , (g2 = 8pl), (g1 = —4pC)culs k]
lmilSo ;6 (1) <lés go (q2) dinsidl ye Lilai (g3) ainuid| sl 3]
$ bilolg Lyl Géuy ol J&s 0] ( q2) o6 8530ll ailymSl sgall jhio b}y Jms
CIzé 02 94 Oéé-

1

N

y(m)
S PE1

o

*_.
=
ey

x(m)

In the figures below, three-point charges are placed in a space If the net electric force on charge (q1)
is zero where (q2=+4uC) and (q1=-2pC), find the magnitude of charge q3.

o9l (q1) dinsidl 0 aliyall ggdlldlano cilS kbl ¢liall ;6 dcgigo drhasill ciliauidl &l jglaodl JSidl 0

! s
?«o wm»? ’

&—-——- 040m ——)n
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Four identical charged particles (@ = +10.0 pC) are located on the corners of a rectangle as shown in
Figure. The dimensions of the rectangle are L=60.0 cm and W= 15.0 cm.
Calculate the magnitude and the direction of the total electric force exerted on
the charge at the lower left corner by the other three charges.
JSil 5 2890 9 oS Jebituo Ulgj ole g (q = +10.0 uC ) atllaio digaiio cilogus aayl
oo ainill Gle Gle dgiroll Al ayymSl 98l olailg jhso cimsl \W=15.0 cmg L=60.0 cm Jihiwoll ales]
sl el asliosidl adnwlgs adauwdl ol agl il

J
q q
W
—X
q L q

In the figure, the net electrostatic force on charge QA is zero. If QA = +1.00 nC,
determine the magnitude of Q.
QA =+1.00 nC, cdl§ ]Jl I_‘j.n.a dgm QA aioddl o_[_c 6_}.'1‘(_.‘)41” alnsoll qJS.uLuug_;_mS." i')gﬁJI ¢JSJILH Qn

y QO.J]::.&.o :::)g[b
ceee b @y Y
X
-1.00 nC
a
Qa
-1.00 nC ° (+2a, -2a)
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The diagram below is the electric field vector resulting at point p, which is in the path of two-point
charges If air is around the two charges and point p
what is the type of charge g2, q1
Find the magnitude of the electric field acting on charge q2 if | g1 = 3nC|
ighdi i Jloo o deblglly (p) dhsillaic dlnaoll Silymll Jlooll 2 anio jylaoll JSidl g
(p) dbnailly ¢psiiniclly bayny clganll 1S i)
42, qlygiiniidl go JS egi bo
| g1 = 3nC| culS 1] ( 2) ainuidl ;6 yigall Giliyal Jloall 24 jlhaso 29l

3

(q2 = +16uC), (q1 = —4uC) ylishai glisis JSill o59,
§ Joldhnsiaic Gilipall Jloodl 824 jlaso crusl
ol Gle lmmlailaang (1) disuidl 6 85§00l asibymSl sgall jlaso cousl
clislol yuo § i U ol Jas of Jollalagiaic Slpall Jooll jhéo ahjy Jes (92) ainuidl euujl s
The diagram below two-point charges (q1 = —4uC), (g2 = +16uC)
Calculate the magnitude of the electric field at the origin.

Calculate the magnitude of the electric force acting on charge (ql) and draw direction
If charge (q2) is removed, does the magnitude of the electric field at the origin increase, decrease, or

remain unchanged? Explain your answer
! 4:9.0.(;:{. 1

3.0

» (x10*m)

1.0+

® o5
40 30 20 -10 of 10 20 30
Coip 4 -

x (*10*m)
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The figure shows the magnitude and the direction of electric field acting on a positive test charge

You place at point O near two charges points
Calculate the magnitude of the charge and determine its type?

d.ouJ.{iJLlO aJa.m_”:.l.ch_v_ag mgojbm]m&uoﬂwldb}mﬁlJBO“BM o@'gﬂﬁo Jg'a.o.”JS.ﬁL”J.mJaJ
S‘ng-i:mg... Fy ”J'j_a_o \ I‘ '“.."I e '“... Fy

3000 5 oy 100w/
qr**Q Te—

Two identical point charges each (—6 nC) are placed in the X, y plane at the following locations:
(0.0cm, 0.0cm) and (+3.0cm, +3.0cm).
Calculate the magnitude and direction of the resultant electric field at (0.0 cm, +3.0 cm).
1l gslgallaic X,y sgiuall ;6 cuzng (—6 NC ) lamio JS ylibiloio ylighai o liinui
(0.0cm, 0.0 cm) g (+ 3.0cm , + 3.0cm)
(00 cm, + 30C1’Tl.) l_zn_v_ﬁgn ansiaic o.‘:b}m.s_” Jlo.o.” idnno ol;x_'ilg J]:u'i.o u.mal
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According to the figure, if (Q = =2 uC ) and (q = +2 pC ),
what is the electric field at the point P (0,0)
§P (0,0) dhsilaic Silyall Jbollloe (@ = —2pC) o(q = +2 uC), bkl JSill laog

Qe

E
<
o

According to the figure, two charges (Q=+8.0 uC ) and (q =-5.0 uC ), the electric

force between them equals to (0.36N), if Q is placed at (0.0m, 0.8m).

What is the electric field at the point (0,0)?

«(0.36 N) sqlusi Lomiys axiliymSl 89all (q = -5.0 pC)q (Q = +8.0 puC) b ( Jil) Gog
§(0,0) dhsillaic Gyl Jbollgm Lo (0.0m,0.8m) dhsillaic Q Cumg 3]

Q

a9

(o.u)l'
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Two identical point charges, each with a charge of +10 puC, are located along the x-axis at

=-2 cmand x =4 cm, as shown below.
go LS X =4 cmgx =-2 cmaic X jga0ll Jgb e ylesi. +10 puC lomio JS aing c(guililaio glidnsi oliing

Qu=+10 uC Q> =+10 uC olial abgo
* T T T T T , T I E
2 -1 0 1 2 3 4 5 6 x(cm)

What is the magnitude and direction of the net electric field at the origin (0 cm)?
Q(O cm) J..oj” ahsiaic QJS." QJJ.mSJI J':Lo.” ol:ulg JIJ_Q.O Lo

At what location along the x-axis will the electric field be equal to zero?

Two charges, g1 =-5.0 uC and g2 = +4.0 pC are located in the xy-plane as shown in the figure

below.
QJL;JI JSJILII?;& 2590 go LS XY sgiuoll 0942 =+4.0 uC gql =-5.0 uC gliiasidl g&i

What is the magnitude and direction of the net electric field at origin?

§(0 cm) Joll il aic IS GipmSl Jlaallolssly jhio Lo

+4.0pcl 9,
a1 I

|

0.3 m

l - q,'
. Q— x

| -5.0uC
| 0.4m I
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Electric fields of varying magnitudes are directed either inward or outward at right angles on the
faces of a cube, as shown in the figure. What is the strength and direction of the field on face F?
JSidl 6 g0 g LoS caeSoll anglll le d0ils gl oylall gl Jalll ] aslise palss duspmS oo angs
N anng Ql_c Jl:._o_” olc_x_'ilg 6ais Lo
25.0 N/CTB

20.0 N/Cl E

According to the figure, a cube that has Volume 0.001m? in a uniform electric field

(E=3x107N/C), that is perpendicular to the plane of one face of the cube.

A. What Is the magnitude of electric flux passing through the black face?
B. What is the total electrical flux through that surface when charge g = 3.2uC place in the centre of cube

—
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The six faces of a cubical box each measure 20.0 cm by 20.0 cm, and the faces are numbered such
that faces 1 and 6 are opposite to each other, as are faces 2 and 5, and faces 3 and 4. The flux through
each face is given on the table. Find the net charge inside the cube

caeSoll Jah adSldin il angl Jgaall 46 b lazo asg JS JIs §aill 493 ylmagllg S92 lmagll cllilq

Face |Flux (N m?%/C)
1 —70.0
2 —300.0
3 —300.0
4 +300.0
5 —400.0
6 —500.0

Prove that the electric flux through a closed surface is given by the net charge inside the surface
divided by the permittivity of the medium, and write the Gauss's law in its integral form
Sy lawgl dolowdl Gle doguido glaudl Jakh ad Sl disuid] sqluy §leo alaw JUs Gyl §oaill Jlole ymp
alolSill aijgn 6 uglo yoils

Find the net electric flux through the spherical closed surface shown below.

~Jaully o2ag0ll glioll goyIl gloudl JUs GISI Gyl Génill ang]

Q
+1.00 nC

Q
—3.00 nC

Qo
+2.00 nC
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According to the figure, a uniform electric field (E = 360N /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

(-1.2Nm?/C). What is the cube side length?
ol Grpml gl IS Bl ccanSoll angl anl sgino Gle gagac (E = 360N /C), obiio yiymS Jloo J<ill lbog
SueSoll gl Job Lo (-1.2NmM%/C) by punll Jllaoll asglly

A point charge sits in the center of m cube. The electric flux through one side of the cube is
7.2 x 10%° Nm?2/C. What is the charge at the center of the cube?
§ cwelSoll S50 aic ainuidl Lo

e L

According to the figure, a uniform electric field (E = 28N /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 (-7.0 Nmz/C),
what is the volume the cube?

ScuzSoll ono Los (-7.0 Nm?/C),  gqbus jundl Jllaoll asglly
A 3.5 C point charge sits in the center of a cube.

What is the electric flux through one side of the cube?
SemSall (sl aal JUs ol Goaill o, cielo jSjo ;0 C 3.5 drhasi dinuis 1095

e L
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A positive charge of 4.50uC is fixed in place. A particle of mass 6.00 g and charge +3.00uC is fired
with an initial speed of 66.0 m/s directly toward the fixed charge from 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?

loyhio axihiyl deyuy+3.00 pC aiinig6.00 g ailiS opms Glblg. lnilSo 6 &1H4.50 PC lohio dungo dinds
auli] aisuidl o S paiol] dinuidl Giyiss s10 gi 1420 cm ae4 asluo o aulidl dinsid] olosb 6 pislo66.0 m/s
Syl dinsidlic aleiV] 6 Tasig ggSull gig | Jai ol Jus

v=0 V=,
I
I
I
I
I
I

|
|
Q—FL—H_’T X
| | I
1 | I
x=0 X =d; x=4d

A particle charge of ( +2.0 uC) is released from rest at a point on the x- axis,
(x = + 6.0 cm). It begins to move due to the presence of (+8.0 uC) a charge
that remains fixed at the origin(x = 0.0).
- Calculate the kinetic energy of the particle at the instant it passes the point (x = + 15 cm).
.(.X' = +6.0 cm) X_]g:x_o_ﬂulcda_a.:mdgs_m_”g}o ( +2.0 [,I.C) Aol oo J§al
(x = 0.0) Jollahaiaic &l Jlas il (+8.0 uC) M:g@gw&ﬁpjlgéinﬂ
(x = + 15 cm) ahsil @HQUIEJ&Q_UIQAM@JI&SP&&U@WI-

p=20 D=1,
I I I
I I I
I I I
i | |
e I
I | I
Q@ © > P> x
I I I
| | |
T x=0 x = 6cm x¢= 15cm

A negative electric charge —40.0 uC is placed on the x - axis at pointx = 2.0 m.

Find the electric potential at x=5.0 m

v=0 V=1
I |
I I
| |
i i
I |
I |
c > T x
I |
| I
x = 2cm Xp= Scm
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As shown in Figure a charge g1 = 2.00 uC is located at the origin and a charge g2 = 26.00 uC is

located at (0, 3.00) m.

Find the total electric potential due to these charges at point P, whose coordinates are (4.00, 0) m.
ahsillaic g2 = 26.00 uC dinuig Jolldhaiaic gai q1 = 2.00 puC aissidl JSidl 6 a590 9o LoS

(4.00, 0) m Lmilssho] il Pabhaill aic clissidl oim e @3lll IS 1ymSl 2l 2091 (0, 3.00) m
1 2
Vo= k (q q

— JI
x I
1 T = —6.00 uC

T2

V - (9 X 109 N 2//(—"2) 200 X ]‘O_ﬁ C _6.00 X lo_ﬁ C. 3.00 m
T ne 4.00 m 5.00 m | L20onc
= —6.20 X 10°V }« 400 m 4.‘

Find the change in potential energy of the system of two charges plus a third charge g3 = 3.00 uC
as the charge moves from infinity to point P

Sl aslailll o ainsidl & yais loaic q3 = 3.0uC wuwwwdwlpwlyg%&?ﬁk@ﬂlpgi

T\L —6.00 nC

3.00m

4

L} = q5Vp

— U, = ¢Vp— 0= (3.00 X 107° C)(—=6.29 X 10* V)

200 C  3.00 uC

E

~1.89 X 102]

<— 4.00 m —*‘

system of point charges. shows three-point charges
ql = +1.50 uC,q2 = +2.50 uC,and g3 = —3.50 pC.
Charge ql is located at (0, a), q2 is located at (0,0), and q3 is located at (b,0), where a
8.00mand b = 6.00 m. The electric potential at point P
ql = +1.50 uC,q2 = +2.50 pC,and g3 = —3.50 uC. 5Ll adhnaill o lingidl ging

a =800mgb = 6.00m g3 1ic(b.0)ainsidl gsig (0 0) 1ic g2 ainsi] gsig. 1 2ic (0. a)aisuidl gsi

3 N :
Ll { D, 6| S R .
V= =kh2+2+2 :
;rf oo b /a ' b2
-6 -6 ~ 4 i
:(8_99X109Nm2/cz) 1.5[():;}%)[1“l C,__25xi0°C 55.580501?n C |
‘ J(800m)? + (600 m) - ) i

PO
=562V A
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two-point charges are located at two corners of a rectangle, as shown in the figure
a. What is the electric potential at point A? A 3.00 uC
b. What is the potential difference between points A and B?
JSill 46 o390 g LoS . Juboiumo 6 gl aic liindi aagi e,
$(B)g ((A) puihaill gusamall §y6 Lo §( A) dhaillaic Gupmllamall Lo

k k
v, =£+ﬂ= ('?_1+‘i'_2)
r 3
—-1.00x10°¢C N 3.00x 1076 C
0.250 m 0.500 m

Vs = (9.0 x 10° Nm?-’/c?)( ) =18x10*V

1 1
VAB'=VA_VB=k(ﬁ+E)_k(ﬁ+g_2)=k(‘§‘1_q}l')( —)

5] 5] L) 1 n o rn

1 1
Vag = (9.0 x 10? )(—1.00 X 107° € — 3.00 X 107° () (0 250 0 500)

VAH = 72 X 104 |74

In the figure shown, charges q1 = +2.0uC,q2 = +4.0 uC,and Q = —3.0 uC are placed next to
each other .The charges in an air.
Calculate the change in the electric potential energy of a charge when it is moved from point a to point b.
ql = +2.0uC,q2 = +4.0uC, Q = —3.0 uC clisillcwsg jglaoll JSidl o
(D)ihnsil Jl(a) ddasill o Jis Loaic dindi] adlymll gagll daslb 6 peill cuusl . guiingidl lhysy clgall o lSq

Tg’zq
0.08m |
l { 013m
P
0.04m !
\Liha *************** - a
i«— 0.05m —>
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The point charge (q) is placed in the air as in the adjacent figure. If the magnitude of the electric field
strength at the point is (400V/m) and the voltage at the point is (500V),
calculate the magnitude of the charge (q)
ahnsillaic Gl Jloodl sais jhso Gl bls « joloodl JSidl 6 LoS clgmll 6 () dshnaill dinidl cimig
(g )ainsidl jhso cuwsl (500V)maic Silpalll amall o(400V /m )

As shown in the figure, if the magnitude of the electric potential at point O due to a
point electric charge q is equal to +9 X 1072V
+9 X 1072V oluns G auasill aliymS dind e Gilil O ahaill 4o ilyaSlamall jhio oS 1l Jilioll J<il) lasg
A. Calculate the magnitude of the charge
ainid] jhso cusl
B. The magnitude of the electric field at point O?
$0 ahnsill 56 il Jlooll jhiso
C. Ifyou place a second point charge at point O, does the magnitude of the electric field at point O
change
Explain your answer.

ol o O adnaill 4o il Jlaoll shio yiiy Jo O abaill o syl aglas dinis cinig Jlo oo
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This revision is designed to help you reinforce your understanding and grasp of the
concepts we've covered throughout the term. Please remember that revising thoroughly
requires going over all the materials presented in thisterm. Focusing on the core topics,

examples, and exercises we discussed will strengthen your foundation and help you

achieve the best possible results.

DL s o 15T e 129 ks Dbl ) b 5 OV 2 sl ol N0 2 7
A o WP e Do L ) g1 e S L i 9 s L5 F P oo ) L e
&0 S i e U et A0, AL e 1L

el s sl
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