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⋄ Answer all the questions.

⋄ Write the solutions expliitly and learly.

Use the physial terminology.

⋄ You are allowed to use Formulae Sheet.

⋄ Calulator is allowed.

⋄ You are not allowed to use any other

eletroni equipment in the exam.
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1. A) A point harge q1 = 8 nC is at the origin and a seond point harge

q2 = 12 nC is on the x-axis at x=4 m. Find the net eletri fore

they exert on q3 = −5 nC loated on the y-axis at y=3.0 m in

vetor notation, magnitude and angle.
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B) Semiirular wire shown in �gure below has a non-uniform harge

distribution λ(θ) = λ0Cosθ.

Find the eletri �eld at point P in unit vetor

notation and in terms of total harge Q.

(Hint:

∫
Cos2axdx = x/2 + Sin2ax/4a)
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2. A proton moves at 4.5× 105 m/s in the horizontal diretion. It enters

a uniform vertial eletri �eld with a magnitude of 9.6× 103 N/C.

Ignoring any gravitational e�ets, �nd

i the time required for the proton to travel

5 m horizontally,

ii the vertial displaement during that

time,

iii the horizontal and vertial omponents

of the veloity after the proton has trav-

eled 5 m horizontally.
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3. Figure below shows a setion of a onduting rod of radius R1 =
1.30 mm and length L = 11.00 m inside a thin-walled oaxial on-

duting ylindrial shell of radius R2 = 10.0R1 and the (same) length

L. The net harge on the rod is Q1 = +3.40 × 10−12 C; that on the

shell is Q2 = −2.00Q1

i What are the magnitudeE and diretion

(radially inward or outward) of the ele-

tri �eld at radial distane r = 2.00R2?

ii What are E and the diretion at r =
5.00R1?

iii What is the harge on the interior and

exterior surfae of the shell?
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4. An eletri dipole of two opposite harges of magnitude q = 1.50 µC,
separated by a distane d = 1.20 cm is plaed near an in�nitely large

plane of harge of uniform harge density σ = 1.77 µC/m2
. The axis of

the eletri dipole makes an angle of ϕ = 37◦ with the plane, as shown

in the �gure.

i Find the magnitude of the eletri �eld due to

the plane. Show its diretion on the �gure.

ii Calulate the magnitude of the eletri dipole

moment. Show its diretion on the �gure.

iii Calulate the magnitude of the torque ating

on the eletri dipole. Show its diretion on the

�gure.

iv How muh work must be done by an external

agent to turn the eletri dipole by 90◦ in lok-

wise diretion?
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5. Four apaitors are onneted as shown in Figure.

i Find the equivalent apaitane between points

a and b.

ii Calulate the harge on eah apaitor if∆Vab =
15.0 V .
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