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Answer all questions on the paper.

M Where necessary use the constant in the table below.

35
;@E

- 2 Electron charge

Proton charge
+1.6 x1071°C

k =8.99 x 10° N.m?/C? 1.0u=10x10"°

£, =8.85x10"12C2/N.m? | 1.0n=1.0x10"°

Volume of a sphere

gn r3
_ Surface area of a sphere | ~
= 3
1.0m=1.0x10 —
_ -12 circumference of a circle
1.0p=1.0x10 2T
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for each of the following:
1- 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?

O 7.1nC O 2.1uC E’%
B

0O 7.1uC 0 2.1nC

2-In the figure, a rod carrying a positive charge is brought close to

an uncharged electroscope without touching it. When the connection

to the ground is removed, which of the following is true? electroscope
conducting ball

a ball and conductor are both negatively charged.

a ball and conductor are both positively charged.

a ball is positively charged and conductor is negatively charged.
a ball is positively charged and the conductor is uncharged.

conductor

il

wire

- Ground

aoaaad

3- The figure shows two protons and two electrons, which of the following represents the
magnitude and direction of the electrostatic force on the electron at the point of origin (0, 0)?

-19
a k % 1.6x10 to the positive y-axis
d? A
, yi Electron
(1.6 x 10719)2 . . Q
0 kx to the positive y-axis 3 e
d? S
Proton d '°?>° '
-19 <@-d--9- 4 -9--->
O k % 16 Xd:(’ to the negative y-axis (0.0)  Pproton N
~19+2 i
O kx (1.6 xdléO ) to the negative y-axis A

4- Which of the following is correct for the unit of the D in the equation (D = k &;)
that links the Coulomb constant (k) to the electrical permittivity coefficient (gg) ?
0 N.m?C?

0 N.m*C™*
0 N.m2C*
(] constant without unit
2/8
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5- Two charges are placed on the y-axis. One has a charge of (+€) and is located at the origin,
the other has a charge of (—4€) and is located at y = + r, where r > 0. Where on the y-axis is
the net clectric field equal to zero?

O y= +2r
O y=-r %%E
O y=-2r ki
O y=+r

6- 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 (A), 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? hint
E, E, dq=Adx
Ol 2k f: -‘:—;’ cos6 0
7 0 2k fob ‘:—g cosB
0 21,:_[5J % sin@ 2kf: %g cosf
0| 2kf) % sine 0

7- A point charge sits at the center of a cube. The electric flux through one side of the cube is
(6.0 x 101° Nm?/C). What is the charge at the center of the cube?

O 0.53C
O 3.2¢C
O 1.6C
O 2.1c¢

8- In the figure, an electric dipole with dipole moment of magnitude (2.0 x 10 ~12 C m) is
placed in a uniform electric field of magnitude (500 N/C). At some instant (in time) the
angle 0 = 15°. What is the magnitude and direction of the torque on the dipole

yA
0 2.6x1071°Nm in the positive z-direction =¥
0O 2.6 107N m in the negative z-direction —“73*»
0 9.7x1071°%Nm in the positive z-direction 4P - 4
0 9.7x10"1°Nm in the negative z-direction | ::E
3/8
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9- An infinite conducting sheet in the xz-plane is uniformly charged with a charge surface
density of (+7.0 u€/m?). If a charge of (- 2.0 p €) is moved from position(y,; = +21 cm)
away from the sheet to position (y, = +6.0 cm) away from the sheet. How much work is
done by electric field on the charge ?

0 0.12]
0 0.24) ;E'%
O 0.34) Izt
O 0.43]

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

point charges red lines . Imp . | 14 redgines
O  identical and positive electric field lines
O | identical and positive | equipotential surfaces A7z s
O | identical and negative electric field lines 1ia;
O identical and negative | equipotential surfaces o

11- Two (+ 5.0 uC) point charges arranged at the comers of a square with side length
(10 cm) as shown in the figure. What is the potential energy of a system of two charges ?

+5.00Cq oo .
0 0.0]J ¢ ?
3 0.80 ] i i
0 167 i o
g 23] :---i(—)z;n""" + 5.0uC

12— An electric potential is described in volts by V(x,y,2z) =3 x2+2y—5z.
What is the magnitude of an electric field at the point (+4.0m, —2.0m,—1.0 m )?

0 27.0V/m hint -
E, = -

J 31.0V/m $ ds

(J 24.6 V/m

] 8.16V/m

4/8
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What is the capacitance of capacitor C,?

0 6.0uF
O 9.0uF
O 12 uF
O 18 uF

what happens to both the energy and the charge?

Charge Q Energy U
0 remains Q remains U
a becomes —g— becomes %
a becomes 4Q becomes %
O remains Q becomes %

filled with a material has a dielectric constant (k = 7).
What is the capacitance of the spherical capacitor?

O 93 uF
0 13 uF
0 93 pF
0 13 pF

5/8

.13- In the circuit shown, a capacitor C; initially has a voltage of (6.0 V) and a capacitor Ci is
initially uncharged. When the switch is closed, the voltage on capacitor C; drops to(4.0 V).

switch

o e

€y

14- A parallel plate capacitor witha dielectric material having a dielectric constant of (4) is
connected to a battery. Each plate acquired a charge (Q) and the energy stored in the capacitor
is (U). When the dielectric material between the two plates is removed,

24
£e

15— In the figure shown, a spherical capacitor, the volume between the spherical conductors

hint

Cair = 41E

ri7r;

(rz—11)
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[=]2g: (=]
b3
1

(=15

16- Two(—>5. 0 uC) fixed point charges are located in x y- plane at points
(x=-10cm,y=+4+00cm) ,(x = +8.0cm, y =0.0cm)

- Calculate the magnitude of electrostatic force acting on a charge of (+5.0 uC) placed
at (x = +8.0 cm,y = + 5.0 cm). And calculate the angle that the electrostatic force vector
makes with the x-axis.

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

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

17- A conducting spherical shell with an inner radius of (5.0 cm) and an outer radius
of (7.0 cm). A charge, q is placed at the center of the shell causes an electric field at the
inner surface of the shell which has a magnitude of (90 N/C) and points toward the center

of sphere.
- Calculate the magnitude of the charge ¢ and determine its kind. l

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

....................................................................................................................................................
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.......................................................................................................................................................
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18- Two parallel infinite nonconductive plates were placed in air, as shown in the figure.
Each plate carries a uniform charge distribution. Plate 1 has a surface charge distribution
of (— 5.0 pC/m?) and plate 2 has a surface charge distribution of (— 6.0 pC/m?).

- Calculate the total electric ficld at point b.

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

A T 2
----------------------------------------------------------------------------------------------------- *—--:’_--) x : =
..................................................................................................... ; -(__9_.0_0_11_1__)_
be< 11em = :

..................................................................................................... i plate 1

19- A particle charge of (+3.0 pC) is released from rest at a point on the x- axis,
(x = 5.0 cm). It begins to move due to the presence of (+8.0 pC) 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 = + 12 cm).

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

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

20- In the figure, a line of charge is uniformly distributed with a linear charge density of
(+2.5 uC/m) onarc G) with a radius (R).

- Calculate the magnitude of the electric potential at point d. ------R----,; g :

.............................................................................................................. hint
— (% 44
.............................................................................................................. V= [kl

i

dg=Adl=2Rde@

7/8

00O OO OO TR O R

Scanned by CamScanner



Subject PHYSICS | Grade 12 Stream | ADVANCED | Term 201?3510 Total No of Pages 8 |

In circuit shown :

Cl = 5. 0 ﬂF Cl CZ C3
C, = 6.0 uF — — e
C;=9.0uF

8/8 El. H
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