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⋄ Answer all the questions.
⋄ Write the solutions expli
itly and 
learly.

Use the physi
al terminology.

⋄ You are allowed to use Formulae Sheet.

⋄ Cal
ulator is allowed.
⋄ You are not allowed to use any other
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troni
 equipment in the exam.
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1. A) In the �gure below, a 
entral parti
le of 
harge −2q is surrounded
by a square array of 
harged parti
les, separated by either distan
e

d or d/2 along the perimeter of the square.

i What are the magnitude and dire
tion

of the net ele
trostati
 for
e on the 
en-

tral parti
le due to the other parti
les?

(Hint: Some for
es on the 
entral

parti
le 
an
el ea
h other!)

ii What is the work you need to apply to

bring 
entral parti
le to its pla
e from

in�nity?
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B) A proton moves at 4.50× 105 m/s in the horizontal dire
tion. It

enters a uniform verti
al ele
tri
 �eld with a magnitude of 9.60×
103 N/C.

Ignoring any gravitational e�e
ts, �nd

i the time required for the proton to travel

5.00 
m horizontally,

ii the verti
al displa
ement during that

time,

iii the horizontal and verti
al 
omponents

of the velo
ity after the proton has trav-

eled 5.00 
m horizontally.
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2. A positive point 
harge q1=8 nC is on the x-axis at x1= -1 m, a se
ond

positive point 
harge q2=12 nC is on the x-axis at x2=3 m. Find the

net ele
tri
 �eld (a) at point A on the x-axis at x=6 m, and (b) at

point B on the x-axis at x=2 m.
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3. A small, non
ondu
ting ball of mass m = 2 × 10−6 kg and 
harge

q = 4.0 × 10−8 C (distributed uniformly through its volume) hangs

from an insulating thread that makes an angle θ = 30◦ with a verti
al,

uniformly 
harged non
ondu
ting sheet (shown in 
ross se
tion).

Considering the gravitational for
e on the ball

and assuming the sheet extends far verti-


ally and into and out of the page, 
al
ulate

the surfa
e 
harge density σ of the sheet.

Hint: The ball is in equilibrium (station-

ary).

4



4. The ele
tri
 potential at any point on the 
entral axis of a uniformly


harged disk is

V =
σ

2ǫ0

(√
z2 +R2 − z

)

Starting with this expression, derive an ex-

pression for the ele
tri
 �eld at any point

on the axis of the disk.
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5. For the system of 
apa
itors shown in Figure;

Find

i the equivalent 
apa
itan
e of the

system,

ii the 
harge on ea
h 
apa
itor,

iii the potential a
ross ea
h 
apa
itor.
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