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Physics M 102 A

Final revision

Question* Learning Outcome Or KPI's*™*

References) in the Student Book (Arabic / Eny

i

Example/Exercise

Apply Coulomb's law to relate the magnitud the ch e 2
\ply Coulomb's aw 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
Salve problems involving general charge disribution and the electric field
2 tches o i e M Gl b povilve Sgdfor Begsthve As mentioned in the book SOLVED 28,298 30
& Define int i the quotient of ic force vector acti it atthis the test charge L 34,358 36
Stream Advanced
E X 28,298 30
I ik fora e/ the near chargs * . " e e As mentioned in the book SOLVED 34,35836
5 4 the quotient of vector atthis the test charge
Number of Electronic s PROBLEM 2.2
A 2 53
Questions (Swift Assess)
i 28,298 30
B As mentioned in the book 34,358 36
3 ol Eand and the charge
MULTIPLE-CHOICE QUESTIONS 2.5 53
Mark per Question
As mentioned in the book SOLVED
° ol ionshiy ic field € and and the charge EROSLEM2.2 37,38839
flux between the at each point
Number of Free Respones and expresses that in an equation
Questions (Paper Part) 4 9 B 1y s . cuidady .. o FIGURE2.22 42,4384
10 FIGURE2.23
integral form
Mark per Question
10
Apply p Eandalso
q . N 1 specify the direction of the fild 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
A
12 Solve problems involving electric potential energy AaenionedIDER book AGURE 60
&
Maximum Overall Grade L
N . Developa P 102 point charge, two identical charges, and two different FIGURE3.17 6768869
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 s = FIGURE 3.30 79880

Important note: Please pay attention to specifying the units of ement when ing pr

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.

btain i i by v sy

a1 = ", EXERCISES 1.82 p: 25 10,11,
of charges using the superposition principle
12
A Devel I, equation or sketch, to obtain
a m As mentioned in the book 30831
o
the dot point i
A equation (olve problems on electrc flux) EXAMPLE2'S 3
@
is given by the i by the permittvity of the medium,
8 and write the Gauss's law in ts integral form As mentioned in the book 44,458
(Apply Gauss' law to relate the (real or imaginary) by the surface) a6
A As mentioned in the book FIGURE 3.21
s mentioned in the bor .
@ | | evelop a mathematical equation to describe the electric potential 0871
o 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

Mr. Abdelrahman Esam 0509886279
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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

Mr. Abdelrahman Esam 0509886279

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




—t
o o

Q3

12|Page

1 2 Grade 12 Advanced — M.102-A

Final revision

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?
B

D A

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

In the figure, a straight wire is located along the x-axis between points (-b and + b) and carries a charge
with linear charge density (1), assume that the wire is positioned with its midpoint at x = 0.
Which of the following is correct for the magnitude of the electric field, at point p located on the y-axis?

Ey Ex y ‘
@ D Wdx
by [ —=— 0
O (x4 y2y2
Al 4}
® 0 2k2y f A |
Ry - e v
b d d ' \\\ I
“ ob(xz + y2)2 0 (x2+ y2)2 4—*—”
dx ' '
ZkAyf LY 0 ) th
(g 22

In the figure, a straight wire is located along the x-axis between points (-b and + b) and carries a charge
with linear charge density (1), assume that the wire is positioned with its midpoint at x = 0.
Which of the following is correct for the magnitude of the electric field, at point p located on the y-axis?

Ey Ex
bd
® kiy —Zcos@ 0
o T
b
© 0 2kAy —Zcose
o T
b b
© kiy . r—gsme kdy . r—gcose
@ b dq
2kAy r—zsme 0 X
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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?

g —>
-—>
—
@  zero ® 3.0 x10° Nm*C © 1.5x 10" 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

@ ONm2/C ©® 1.98x 106Nm2/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 106Nm2/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. o 2
What Is the magnitude of electric flux passing through the black face? /l =t

@ 0Nm2/C ® 1.0Nm2/C © 1.5 Nm2/C @ 0.5 Nm?/C

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). = ___}_S__)
What is the cube side length? 4

@ 0.058m ® 3.3x103m © 17.3m @ 300m

According to the figure, a uniform electric field (E = 28N /(), 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?

@  0.125m3 ®  8.000m3 ©  0.250m3 @
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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
=
:: g “*
B )

@ 293 Nm2/C ® 169Nm2/C © 565Nm2/C @

979Nm2/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?

> 4
E E E
=

@  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)?

U
| A
o

@ 60 ® 30 © 90 @ 0

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

L.
>

A

@ Pk

¢m ax

® ¢r _4 © e _
¢max 5 ¢max

wl| U
oo

ull w

¢max
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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 ¢,?
@ )

Einstein AE
¢qa =12 Nm?*/C bp = - Nm/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, J(gg Fedd=4
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?

zh

\ ‘q.o O's)q,“
@ _a @ _#34  ©  ¢=+3 @ _ +5¢
OF £ g & ¢_47l'€0

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?

|
) 7 ® 8 © 9 @ 2
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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: . N

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 4 is ¢ A. The magmtude of the electric flux through surface B is ¢B.

The ratio Z—ls

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

@ 2 ® 2 ©
1

1

[ B

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

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"12C  -25x10"2C © -14x10'"C @ +14x10MC
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The figure below shows five Gaussian surfaces (a to e) surrounding a distribution of charges
Which of the Gaussian surfaces have a largest electric flux

a) a ) b © c @ d

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

H

the surface S is

® L ¥ &t ©  ¢=+3 @ 5o 5

&o &o 4,

Inside a spherical surface is a 5.3 x 10 Cand 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'° (DR | (I © 35x10° @ 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 x 10"'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?

@ 310 x108 C/m2 ® 1.55x108C/m*? © 137x107C/m? @  2.74x107C/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 8 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

What is the magnitude of the electric field at point aa EI_CLH.M _____ ea
@ 4 ® & © 20 @ 0
2e € )

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 !.d <H' »
@ o ® Y © 20 @ 0
2¢ £ | &1
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1 2 Solve problems involving electric potential energy

Which of the following statements is correct?

(@ The change in electric potential energy due to some  (C) 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

(b 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
positive of the work done by the conservative force negative of the work done by the unconservative force
during this spatial rearrangement during this spatial rearrangement.

For a proton moving in the direction of 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.

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.

(b 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/
When the charge is moved 0.5 m upward, the work done by the electric force on the charge is: ‘ 1

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

]
i

6

é)o 60.0° with the electric field. 1=
N IO —2.40 x 10718 © 2.40 x 10716 ]
N ) 240 x 10718 @ 2.40 x 1071¢ ]
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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 @) e 1 G ©  +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? (@  6.92x10°m/s?*> (©  1.92x10%m/s? (@)  3.80x10%m/s?

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?

@ 1.9x1017] ®  1.6x1017] ©  9.6x108] @ 3.8x1087]

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

SIISIO)
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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

6ee®

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

@ A ® B ©

Which of the following is not equipotential surface/s?

¢ 7 RN T A @ AwB

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 (V(yy, = 8x* —9y* + 5z7) in volts.
Which of the dimensions (X, y, z) determines the magnitude of the electric field at this point?

@ X ® vy © z D x&y&z
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Suppose that the voltage at a point is given by the equation (Vi) = 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 G)) 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 G  -6V/m ©  -4V/m d 8V/m
The electric potential in some region is given by V(, ) = 3x — 2y2.
Find the Y component of the electric field associated with this potential at point (1,2)

@ 5V/m ® -6 V/m © -4 V/m G)) 8 V/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,—2.0 m,—1.0m)

@ 27.6V/m ® 31.0V/m © 15.6 V/m @ 14.0V/m

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 ® 10V /m © 50V/m @ 85V/m
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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. 0 1
Find the electrostatic potential energy stored in the configuration. ° r 0
@ 4.5] ® 0.9J © 0.2J G)) 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?

@ 1.7uC ®  43uC ©  26uC @ 20uC

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?

@ 1.2] ® 0.85] © 107 @ 5.0J

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.
: | 3 . f ' d
What would be their electric potential energy if the separation distance was E?

@ U/4 ) U/ © 2U @ 4U
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The electric potential energy of a system of two negative point charges is equal to 1.2 X 1072%] 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/
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