Q.1: ****¥* BONUS ***** Mark(s): 4/4

A

The figure shows three charges placed at three — 4s g ga Cliad &0 ¢

points A, B and C. CsBsA
Which of the following statements is correct lﬁﬂ.m‘ <l
about the charge q of A,B, and C? ¢ Cliadd) jalde

i
- Learning Outcomes Covered

PHY.6.1.02.054
PHY.6.1.02.057
PHY.6.1.02.069
PHY.6.2.01.002
PHY.6.2.02.017
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Q.2: 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?/ C)-

How many protons in the
cube?
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Mark(s): 5/5

j Learning Outcomes Covered }

o PHY.6.1.02.068
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Q.3: Energy Stored in Capacitors Mark(s): 5/5

A
) , (i Laalina (L
Two parallel plate capacitors with S Sualy C
. . . - 2 :
capacitance C; and C; are connected in el b s &

parallel with a battery as shown in the figure. ) N
4 jAal) dBUal) j)aa 5 C,=2
ABlal) ahalac U (s gben (

$C, iisall A

If C,=2C1 and the energy stored in Cyis U,
what is the energy stored in C,?

b
i Learning Outcomes Covered

o PHY.6.2.01.009




Q.4: Electric Flux Mark(s): 5/5

A

According to the figure, a uniform electric (S Jlaa ¢
field (E=360N/C), that is perpendicular to the & i o alda (=

. . & “«(E=360
plane of one face of the cube. if the electric il Sl BB S 13) s
flux passing through the left shaded face is = o 1 Nm? e ) o §
equal to (-1.2Nm?C). What is the cube side {(-1.2Nm"/ C);’M o
length? sl 1

£
~ Learning Outcomes Covered

o PHY.6.1.02.067




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

A
Which of the following is measured with o ol (b e
Newtons? gl
2
- o Nm g.=—-1.6x10"19C me=9.11 x 1041kg
k=8.99x10 c? qp = +1.6 x 1071%C mg=1.67 x 1027 kg
= cz = i = e
g9 = 8.85x 10 am a m meo K=%m1€ #|€='2£
m v
sl sl

- Learning Outcomes Covered l»

o PHY.6.1.02.056
o PHY.6.2.01.009




Q.6: Charging Mark(s): 5/5

A
The diagram shows four steps for charging an dland e JS8 A e i ¢
electroscope in a wrong order. Lal) gh
What is the correct order of these steps? el gaall
) v

i
 Learning Outcomes Covered

o PHY.6.1.02.069
o PHY.6.2.01.002
o PHY.6.2.02.017
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Q.7: Electric Field and Electric Potential

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

(V(x,y,z) = 8x-9y+5z?) in volts.

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

£

Mark(s): 5/5
ABally oy ddahi i Ay
Sl sdll Baa g (V(x

el aie (b S Jlaal) dagd 2aay

 Learning Outcomes Covered

o PHY.6.2.01.003




Q.8: Electric Potential of Various Charge Distributions Mark(s): 5/5

A
The electric potential of a point = 08 Ll (Al sl gl
charge (3.0kV) is (1.2m) away 2 e (3.0KV) Ak Aad
from this charge. What is the e e Al o8 (4 (1.2m)
charge amount? S
_ll o Nmz | -~ — 1 cvan19n =011 v 10-31n i

( I.eamingOutcomesCovemed I»

o PHY.6.2.01.003




Q.9: Charge Mark(s): 5/5

 (Usian 2.0%1020) (5 5583 (-6.4C) lindt ra (pa dakid
dakadl) ol A iy Sl ase La
A piece of a metal with a charge of (-6.4C) contains (2.0x 1020
protons).
What is the number of electrons in this piece?

2.
e -19 =
k= 899x10° o il me=9.11 x 10kg
C2 qp = +1.6 x 1071°¢C mp=1.67 ¥ 1077 kg
c? F eo
= -12 el s .
80-8.85)(10 Nm? . Lo meo l(elmvz Al\? —é

Learning Outcomes Covered

o PHY.6.2.01.002
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Q.10: Capacitors in Circuits Mark(s): 5/5

$0Sal (A B 9 A Okl ¢ A8ISal) 4l ) dad) La ©
What is the equivalent capacitance between A & B in the
figure?
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o PHY.6.2.01.008

Ly eyt e -
: -:
a. i .
i ===t
E ° H
3 i
L) 1
=ﬂ ]
# ¥
i o 0 0 0 O O 00 0 - D 0 0 O Y pp——]




Q112> BONUS »*ax# Mark(s): 4/4

A
According to the figure, two charges il (s AlaLiall Al gl 3 gal
(Q=-3.0nC) and (g = +2.0nC), the electric (Q=-3.0uC) (g =12.0nC)
force between them equals to (7.3 x 10~4N) - ;
i A8luial) -4 )
and the distance between them is (8.6m), if ¢ o ’;g 3% 10~ g)“f‘“" ¢
q is placed at (5m,0m). What is the electric @ 48989 g =S 1) (8.6m)
field at the point (0,0)? -l s (Sm,0m)
£(0,0) Al is (Al 4
v

i I.ea’ming Outcomes Covered ‘»

o PHY.6.1.02.059




Q.12: Electric Potential Energy of a System of Point Charges Mark(s): 5/5

A
If the electric potential energy of a system of two ¥ il sl Aalsl) &
negative point is (9.0J). What is the electric potential | Hsale (9.00) Ol &
energy of the system when the distance between the Alsal) i Ll Lasie aUaill
two charges is tripled? fal,
2
- o Nm~ . =—1.6 x1071°C me=9.11 x 10kg
k=899x10° ~2 o A oy
o = 8.85 x 10-12 a=L =22 2 ¥

<
' Learning Outcomes Covered

o PHY.6.2.01.001




Q.13: Coulomb’s Law Mark(s): 5/5

A
The figure shows two identical positively Ofiady il gadia Gililalia (o S
charged balls hanging from the ceiling by Ol Al 5 bl (g Gl (3 sl
insulated massless ropes of equal length Al L J Jshal) (pudl Lagd ALY 0
[. What is the charge on each ball? Slagia b
(9=9.81m/s?) (g=9.8
v

I ¢
 Learning Outcomes Covered

PHY.6.1.02.054
PHY.6.1.02.069
PHY.6.2.01.002
PHY.6.2.02.017
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Q.14: ***** BONUS ***** Mark(s): 4/4

A
The figure shows a blue ball which initially . A .
has a charge of +6.4 x 108 C, then it 4glad) o Jaad cils ""JJ 88 ¢
touches a neutral red ball. After the balls 58 Cna¥ i ¢ (+6.4 X 107 C)¢
are separated, the red ball has a charge dad caal G S Juadl g A
of +2.6 X108 €, what is the charge on L b (+2.6x1078C) s &
the blue ball? s

v

e | >

Learning Outcomes Covered

o PHY.6.2.01.002
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Q.15: Special Symmetries Mark(s): 5/5

A
The magnitude of the electric field due to g e E‘U‘ Y
an infinite, flat, thin and nonconducting plane of «Juaga s 9 A
charge is (3.00X 10°N/C). Assuming that the . 3.00% ) s b4
charge is uniformly distributed, what is Al Adill g
the charge density on the surface of the plane? ¢ ) o Adadl)
_ o Nm? 4. =—1.6 x10°2°C me=9.11 % 109%kg
k =8.99x10 C2 q; - +1.6 x 10~1%¢C mp= 1.67 x lll'”kg
8.85 x 10712 = a=— =22
€9 =8.85x 10 Nm? m mso K=-!,-Imﬁ=>l€=£ v
;_feamiqg Outcomes Covered )

o PHY.6.2.01.002




Q.16: Capacitance Mark(s): 5/5

A
According to the figure, a parallel plate capacitor B O ol (g 3) gha e (JSAL 18
in vacuum consisting of two conducting plates, Jol uﬁ-‘}‘ Gl (e 058 £1AY
each having area A and opposite charges, Lyl L‘é-'ﬂ-ﬂ aig ¢ A dalua Legia
separated by a distance d. If the electric potential 130, d A8luca Lagin Jualli (piialiaia
difference between the two plates of the capacitor Al A gl (g AA s
is (20.0V). What is electric potential difference O ) (38 aka Lad (20.0V)
between the two plates; when the distance between Lagiy Adlusal) zraai Ladis gy oll)
them is equal to (0.5d)? £(0.5d)

o ¥

i
 Learning Outcomes Covered

o PHY.6.2.01.006
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Q.17: Insulators, Conductors, Semiconductors, and Superconductors Mark(s): 5/5

A
Whicl} ?f tlllle t;?llowinig_ are? 0S5 A 3 gall oy gi
materials that have (R=0Q)? ¢(R=0Q) e
k=aiggig? B i bl ot A
n:a.csxm'“ﬁ a=£= e ZK

: Learning Outcomes Covered t»

o PHY.6.2.01.002
o PHY.6.2.02.017




Q.18: Capacitors with Dielectrics Mark(s): 5/5

The space between the plates of an isolated parallel plate '&‘ Al A s _,L‘ N ¢ "
capacitor is filled with a slab of dielectric material. The i) )iia H.-.‘*-.'
magnitude of the charge Q on each plate is kept constant. If Balal) 431 3) caad | -ﬂ e
the dielectric material is removed, what happens to the Jals ‘,,-'\-i ,)Q-S-“ JLN‘-

electric field inside the capacitor?

o Nm? q.=-1.6x107*°C me=9.11 x 103kg
X e
h=Badnio c2 qp =+1.6 x 10719C my=1.67 % 1027 kg

. — A8 1n-12 ~
A _ >

 Learning Outcomes Covered

o PHY.6.2.01.009
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Q.19: Parallel Plate Capacitor

Mark(s): 5/5
A
According to the figure of parallel plate capacitor, S 13 SR B | e a
if (A=0.01m?) and T aaal & (
(d=0.10m). («
What is the capacitance (C)? ¢(C) ?
o v
w4 >
i Learning Outcomes Covered |

o PHY.6.2.02.007




Q.20: ***** BONUS ***** Mark(s): 4/4

Which of the following is not an equipotential e 4
surface? st il

 Learning Outcomes Covered

|

o PHY.6.2.01.004
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Q.21: Force due to an Electric Field Mark(s): 5/5

A
In the figure, a small negatively charged object is o~ .
placed at rest in a uniform electric field. Which of the i Lty dh:a di\:“?
following statements describes the motion of the object o . g R, o
e AS ja il Al Gl ladl
when it is released? .
)

(Neglect the mass)

= v

.‘(k? >
_‘ I.ea’ming Outcomes Covered .

o PHY.6.2.01.001




Q.22 ***+* BONUS »*5x¥ Mark(s): 4/4

>

Which of the following statements is correct>  ¢; . . i e Sead) (e

L I S >

Learning Outcomes Covered }
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o PHY.6.2.01.004
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Q.23: 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) ?

£

Mark(s): 0/5

A o3 a5 5l e 85 (a)
e i Laa ) (b) Adaddl)
M)y (il e JS Al
¢(b) 4adil)

~ Learning Outcomes Covered

o PHY.6.2.02.007




Q.24: General Charge Distributions Mark(s): 5/5

A
What does xrepresent in the equation Ahyall A X
dq =XdV ‘dc
for a charge distribution over all the parts of &2 “f:: :‘
an insulating sphere? e
And what is the unit of x? X ol

| o Nm? | a=-sexiovc o ik i

<
Learning Outcomes Covered

—

o PHY.6.2.01.002
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Q.25: Definition of Electric Potential

A proton is accelerated from rest close to
the positive plate to deliver to

the negative plate in (0.02s) . If

the electric potential difference between
these two parallel plates is (100V)? What
is the acceleration of the proton?

A G9R s aly

g e Al O ssd)
zol Al S i gal)
o8 4 (‘,.é lled

3l G4 s 13 ,(0.02s)
O sl O (Al g

ilas L (100V)
€19 RSN

Mark(s): 5/5

l Learning Outcomes Covered }

o PHY.6.2.01.004
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