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Q.1: Capacitance Mark(s): 0/5

According to the figure, a parallel plate capacitor uﬁ Cmn ol (o) gia CiiSa (JSEN L8 g
in vacuum consisting of two conducting plates, J egplaga gl 0 Q580 g1,
each having area A and opposite charges, Ol Lagdiandi afig ¢ A Aalus Lagda
separated by a distance d. If the electric potential 13, d Adlace Lagin Jualt Oiiduzia
difference between the two plates of the capacitor ) A sl g 38 O
is (20.0V). What is electric potential difference O gl (308 J)aka e (20.0V)
between the two plates; when the distance between Lagi Alusal) graua Ladie ¢¢pa o)
them is equal to (0.5d)? £(0.5d)

Learning Outcomes Covered

o PHY.6.2.01.006

a. Er ------------------------------------------------------------------------------------------------------------------------------------------- E
! 40.0v i
b.
20.0V
C.
10.0V
d.

0.0v




Q.2: Charging Mark(s): 5/5

The diagram shows four steps for charging an Aland s JS8 A g @ ghad gl (i JSAY
electroscope in a wrong order. aall b e Al s Gilds cad
What is the correct order of these steps? S gaal) i Al Cp A Laa g

3f Ve

Learning Outcomes Covered

o PHY.6.1.02.069
o PHY.6.2.01.002
o PHY.6.2.02.017

af T }
; D—>A—> C —>B ;
b.

A—>B—> C —>D
' D—>C— A—B
d.

D—>B—> A—>C



Q.3: Charge Mark(s): 5/5

(U 2.0x1020) o s 58S (-6.4C) ind (e (ya Aalad
$dalall) o (A cilig S e La
A piece of a metal with a charge of (-6.4C) contains (2.0 x 102° protons).

What is the number of electrons in this piece?

_ 9 N_H12 . =-16x10"1¢ me=9.11 x 103kg
k=2899x10 2 3,, = +1.6x107°C my=1.67 = 102" kg
En=15:.£:5><1n‘121\fz a=L - . 2 22K
m m mso K:%mm = = —
m
Learning Outcomes Covered
o PHY.6.2.01.002
a.
1.6x1020 electron
b.
4.0x1019 electron
i
; 2.4x1020 electron i
d.

2.0x1020 electron



Q.4: ***** BONUS **¥** Mark(s): 4/4

Which of the following is not an equipotential (5 e s sl i Laa
surface? )

Learning Outcomes Covered -

o PHY.6.2.01.004

C
b.
A
B
d.
A&B




Q.5: Definition of an Electric Field Mark(s): 5/5

Which of the following is measured with Baa g ol (o e )
€ aul
Newtons? fOisdl
k=899x10° N m’ g.=—-1.6x1071°C me=9.11 x 109%kg
c? gp = +1.6 X 1071°C my=1.67 = 107 kg
8.85x 10-2-C a=Lf <2
5 =8. = e 2K
Nm?2 m me —1 2 2 _
m o K—jmm:;-uo—F
2 2
Learning Outcomes Covered
o PHY.6.1.02.056
o PHY.6.2.01.009
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a.; .
: H
' qE '
: :
: :
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b.
C.
d.



Q.6: Electric Potential Energy of a System of Point Charges

Mark(s): 5/5

If the electric potential energy of a system of two Cra pUT Al jg) ALalsl) ABUal) ils 1)
negative point is (9.0J). What is the electric potential | M le (9.0]) Ol (il gpilin
energy of the system when the distance between the ABlesall i Lt Lasie: aUsill A1al<)) A8Lal)
two charges is tripled? & a 00 Lagd
2
— o Nm e=-1L6x107*C me=9.11 » 10-%%kg
k=8.99x10 = :P 161070 my= 1.67 % 1077 kg
co = B85 x 10712 a=E£ =<2 , . 2
Nm m meg K=Xm§ = vy =—
Learning Outcomes Covered
o PHY.6.2.01.001
a. E E
' 3.0J i
b.
1.0J
C.
9.0J
d.
0.0J




Q.7: Circuits

The circuit below contains a battery and two
capacitors with the same capacitance. If the
switch was closed in (a) for a period of time then
it was closed in (b), What is correct about the
charge of each of the capacitors after the switch
is closed in (b) ?

Learning Outcomes Covered

o PHY.6.2.02.007

e g g 5323 sl ol 5000
s gy plibal) B ol danad) (A (o slusia
&g;ygnys,m(a)wngé
el b Las s (b) Al B ddsa gty
) 3y (el (e IS Adadl Apuily
§(b) Akidil) b plidal)

Mark(s): 5/5

i 9 =q;*0 :
b.
q9,=q,=0
c
q,=0,q,#0
d.
q,#0,q,=0




Q.8: *#*x% BONUS **#** Mark(s): 4/4

The figure shows three charges placed at three ds g ga cilind SNy JSEN

points A, B and C. C 9B s A bl 3
Which of the following statements is correct 3\;.);.4.3%1:&3 <l ladl G o
about the charge q of A,B, and C? § Qliadl) jpalia Ga guady

/dr—\‘f—\

Learning Outcomes Covered

o PHY.6.1.02.054
o PHY.6.1.02.057
o PHY.6.1.02.069
o PHY.62.01.002
o PHY.62.02017
.0 O D D O 0 0 0 O O O O O O OO 0 0 D O 0 O O L]
i i
a.: :
1 —_ 1
: 9a=9c i
: 1
1 1
L T T T T T o
b.
qa=9p
C.
qda=-9c
d.
qda=9p-=9c




Q.9: Electric Flux

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?

Learning Outcomes Covered

o PHY.6.1.02.067

S Jae (JSA)
 Fisa fa 2alaia ((E=360N/C) akiiia
A Bl (S 1Y) Gasal) A gf sl

L. (-1.2Nm%/C) Jiaall jeul) da gl e
¢ Gasal) alis Jgh i

Mark(s): 5/5

a.l i
: 0.058m ;
b.
3.3x103m
C.
17.3m
d.
300m




Q.10: General Charge Distributions Mark(s): 5/5

. . Al b flad 1 3la
What does x represent in the equation pall 2 X s

dq =XdV dq =XdV
for a charge distribution over all the parts of G c:j:;"““ &‘;)J‘f
an insulating sphere? fAjle 5 S o) ja
And what is the unit of x? Xl Baa g lag

N m? o =—1. » me=9.11 5 10°%
k=899x10° — o= iexioC o LeT 07 i
Learning Outcomes Covered
o PHY.6.2.01.002
a.
linear charge density
Adaall dun ) A8l C/m
b.
surface charge density
doalell Aua il A85S C/m?

L0 OO OO0 OO OO0 OO OO0 OO OO OO0 OO OO OO L]

1 1
[ i

1 1

E volume charge density E

E "’..’l.n.:._-.h das 2l A8l5S C/mg E

i i

i i

: ]
d.

infinity charge density
Al A ) A8 C/m*




Q.11: Electric Potential of Various Charge Distributions

The electric potential of a point - 08 (el Al sl 2l Ay

charge (3.0kV) is (1.2m) away 2 e (3.0KV) dudili Aai

from this charge. What is the e Le sl 038 e (1.2m)

charge amount? A EAA
| ~ Nm?

Learning Outcomes Covered

o PHY.6.2.01.003

v Aan—19.

—— 01T 1A

Mark(s): 5/5

a :
: 0.48uC ;
b.
2.51C
c.
0.051C
d.
4.8nC




Q.12: Parallel Plate Capacitor Mark(s): 5/5

According to the figure of parallel plate capacitor, S 1) JSA B oy bl (g ) sie il Gh g
if (A=0.01m?) and i T

(A=0.01m?)
(d=0.10m). (d=0.10m) s
What is the capacitance (C)? $(C) daud) J)aia La

Learning Outcomes Covered

o PHY.6.2.02.007

al :
: 8.85x10°BF ;
b.
8.85x10°F
C.
1.01x10712F
d.

8.85x10°12F



Q.13: Insulators, Conductors, Semiconductors, and Superconductors Mark(s): 5/5

Which of the following are S5 A 3l gal) pa 6l
materials that have (R=0Q)? ¢(R=0Q) Lot
2 19, = 9,11 = 1074

k=2899x10° NC—T S exao e sy
—g85x ﬂc_zz _F _ eo
0 = B.85 X 1071 o a 1t msg K=%m!ﬁ$tﬁ=%

Learning Outcomes Covered

o PHY.6.2.01.002
o PHY.6.2.02.017

Insulators
Jdilsd)
b.
Semiconductors
Dl gall oladil
C.

Conductors
g gall

Superconductors

5 Jnan 53} 4838 S gal) §



Q.14: Force due to an Electric Field Mark(s): 5/5

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?

S dae JAN oSl pay b
AS a dial A8V c jlel) e gl Laliiia
ok Ais awaad)

Neglect th . )
(Neglect the mass) (AL Jarl)

Learning Outcomes Covered

o PHY.6.2.01.001

begin to move with a constant acceleration towards left.
Sl olaily il gy AS oy fagp

begin to move with a constant speed towards the left.
bl olaily A4 Ae g AS Al o

begin to move with a constant acceleration towards the right.
SOl olatly il ey A8 jally s

begin to move with an increasing acceleration towards the left.
Sl olaily &l Fa & jlaay AS jally fasen




Q.15: ***** BONUS ***** Mark(s): 4/4

Which of the following statements is correct: ¢ 400 @) o

Learning Outcomes Covered

o PHY.6.2.01.004

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 conservative force during this spatial rearrangement.

(Sl i il 13 ol oL Aadlaall 8 ) AT (5 Qi) allas (s shony DT S a5 Bole) anens Bl jo S sl BBl 3yl

The change in electric potential energy due to some spatial rearrangement of a system is equal to the positive of the work done by the conservative force during this spatial rearrangement.
Sl i il 13 ol oL Aladlaall 3 sl Al (o2 Q) Com s g sbany Uil ilSa i 3 ake) sy il g gl A8l 3 il

The change in electric potential energy due to some spatial rearrangement of a system is equal to the positive of the work done by the unconservative force during this spatial rearrangement.
.‘;ﬂs‘xﬂ iyl 13 sale) gu‘:\.ksladl),p S}mdiﬁém Jaidl myéjwewf&ggjﬂab\wﬁh)&‘ &j\ﬁ&@)&aﬂ\

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.

(Sl il 13 ol o Al e 8 i) 4l (o3 Jitl) allas (g slany AU S i i Bk anen il poSI) g sl Al 3 il




Q.16: ***** BONUS ***** Mark(s): 4/4

The figure shows a blue ball which initially

has a charge of +6.4 x 108 C, then it ) (A Jand culs o185 5 8 Jedl) Cas
touches a neutral red ball. After the balls 38 Cand¥ 1 ¢ (6.4 X 107 C) s sbuit i
are separated, the red ball has a charge Adad Caual o S Juadl) sy Adalada ) s
of +2.6 X108 €, what is the charge on Lndi e ,(+2.6X1078C) (g gbus 51 a3 S
the blue ball? £ 30 5

Learning Outcomes Covered

o PHY.6.2.01.002

| +3.8x 108 C 5
b.
-3.8x108cC
C. 0 c
d.

-6.4x10%8C



Q.17: Capacitors with Dielectrics

The space between the plates of an isolated parallel plate E‘Jﬂ‘ e Babe Sead cpn olll (g s S

capacitor is filled with a slab of dielectric material. The Laad) ey & 4 A ‘;".:.a o gl O

magnitude of the charge Q on each plate is kept constant. If salad) ;UU\ s \4'\' t;um,& u; dg u'bd

the dielectric material is removed, what happens to the Jala ) L s!; ;.3‘ : n"&m J3a ¢ 4 jlad

electric field inside the capacitor? o : - LS

k=899x10° N m’ g.=-16x10"2C me=9.11 % 10%kg
’ c2 gp = +1.6 x 1071°C mg= 1.67 % 107 kg
_12 c? _F _ eoc
fo = 88310 N T ey o L2 2 = 2K
Learning Outcomes Covered
o PHY.6.2.01.009

a.l

i increases

i KKS"
b.

decreases
C.
stays the same
LS Ay

d.

becomes zero

| A ey

Mark(s): 5/5



Q.18: Special Symmetries

The magnitude of the electric field due to

an infinite, flat, thin and nonconducting plane of
charge is (3.00X 103N/C). Assuming that the
charge is uniformly distributed, what is

the charge density on the surface of the plane?

sl 08 D gD Jaall e

(Jaga & 9 A B8
3,00 ) 5 Al S Ay () 93dia
de jga diadd) ¢ gl 84 (10°N/C
¢ phad) o skl 48U La ¢ pliatL

2
k=899x10° MO

qe = —1.6 x 107%C

me=9.11 % 10kg

c? qr = +1.6 x 10747¢ mp= 1.67 * 1077 kg
8.85 x 1077 e a=X €2
£g = 8.85 x =—=— 2K
Nm? m o K =%mu§ = 1&% =
m

Learning Outcomes Covered

o PHY.6.2.01.002

Mark(s): 5/5

2.66 x 10-8 ¢/m2

3.39x 1014 ¢/m?2

2.95x 10-15 ¢/m2




Q.19: Coulomb’s Law Mark(s): 0/5

The figure shows two identical positively Ouindy Gl gl Gililalia (4 S JSAU) gl
charged balls hanging from the ceiling by Oalen ) gy Cilbad) (o LIS (G gl (o 50
insulated massless ropes of equal length Ll L J Jslall (i Lagd ALY agae ol e
I. What is the charge on each ball? Slagia 3 S JS e
(9=9.81m/s?) (9=9.81m/s?)

W0\, L

Learning Outcomes Covered
o PHY.6.1.02.054
o PHY.6.1.02.069

o PHY.6.2.01.002
o PHY.6.2.02.017

9.3x10-11¢

9.1uC




Q.20: Definition of Electric Potential Mark(s): 0/5

A proton is accelerated from rest close to o f“"”f &"U,w A~
o . T e QAL G ssad)
the positive plate to deliver to | ;
. . TS ) Juad can )
the negative plate in (0.02s) . If 5% () bl
the electric potential difference between gl G5 oS | 3 (0'02 s)
these two parallel plates is (100V)? What ’ sl u-*-' i)
is the acceleration of the proton? as L "(100\7)
€19 sy
Learning Outcomes Covered
o PHY.6.2.01.004
a.
7.0x10%m/s?
b.
1.4x10°m/ s?
¢! :
1.9x10"m/s?
d.

3.8x10"%m/s?




Q.21: Capacitors in Circuits Mark(s): 5/5

$0SAl A B 9 A ik} ¢y ABlal) A3l ¢Sl dnd) La
What is the equivalent capacitance between A & B in the figure?

10 uF
|1
L 104 ] 1opF
_| |_.. _I |_ B
|
10 wF
Learning Outcomes Covered
o PHY.6.2.01.008
4 nF
b.
25 pF
30 nF
d.



Q.22: Energy Stored in Capacitors

Two parallel plate capacitors with
capacitance C; and C, are connected in

parallel with a battery as shown in the figure.

If C,=2C; and the energy stored in Cyis U,
what is the energy stored in C,?

Learning Outcomes Covered

o PHY.6.2.01.009

S Lablin G i (S

uk' OBty Cz 3 C] i Al

WA (B Las & gy (5 5) 2

4 jA) ABUal) laBa g C,=2C; <ils 13y
ABlal) el « U gsbes Cp (98 O
$C, Al (A gl Cp Ad Al

Mark(s): 5/5

: 20
b.

U

2

- 4U
d.

Y

4




Q.23: ***** BONUS **+x* Mark(s): 4/4

According to the figure, two charges i) e AsLiall ity g1 3 680
(Q=-3.0uC) and (¢ = +2.0nC), the electric (Q=-3.0nC) s (g =+2.0nC)

force between them equals to (7.3 x 10~4N) . .
Lagin A8lisal) -4 Jead
and the distance between them is (8.6m), if - s (7.3x107*N) o

g is placed at (Sm,0m). What is the electric Al 2 42 950 g S 1) (8.6m)

field at the point (0,0)? diaadl Le (Sm,0m)
£(0,0) Aill) xie (Al g

Learning Outcomes Covered

o PHY.6.1.02.059

o i
: 905.0N/C ;
b.
-551.0N/C
C.
720.0.2N/C
d.
1271.0N/C




Q.24: Electric Field and Electric Potential

Suppose that the voltage at a point is
given by the equation

(V(x,y,z) = 8x-9y+522) in volts.

Which of the dimensions (x,y,z)
determines the magnitude of the
electric field at this point?

Learning Outcomes Covered

o PHY.6.2.01.003

ABdlally o) A die AL S gl o a8

il Bas g1 (V(x,y,2)= 8x-9y+527)

Al s A S Jlaal) Lad 235y (x,y,2) ¥l e 5]
Sakail)

Mark(s): 5/5

'i
: z :
b.
X
C.
y
d.
x&y&z




Q.25: Gauss’s Law

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 X 10"8Nm?2/ C)-

How many protons in the
cube?

Learning Outcomes Covered

o PHY.6.1.02.068

JSal) A Al casal) of i i)
Oy g S g Ao (g 5By
OIS 1 el g5 g pall Cpa taae g il g 55 gl
sl e (A g (ghail)
“.(3.62x10"8Nm?/ C)
?u.n.&d\gé&liﬂj‘»l\ e

Mark(s): 0/5




