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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) In �gure, all four partiles are �xed in the xy−plane, and q1 =
−3.20 × 10−19 C, q2 = +3.20 × 10−19 C, q3 = +6.40 × 10−19 C,
q4 = +3.20 × 10−19 C, θ1 = 35.0◦, d1 = 3.00 cm and d2 = d3 =
2.00 cm.

What are the magnitude and diretion of the

net eletrostati fore on partile 4 due to the

other three partiles?
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B) The density of ondution eletrons in aluminum is 2.1×1029 m−3
.

What is the drift veloity in an aluminum ondutor that has a

2.0 µm by 3.0 µm retangular ross setion and when a 32.0 mA

urrent �ows through the ondutor?
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2. Semiirular wire shown in �gure below has a non-uniform harge dis-

tribution 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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3. Figure shows a spherial shell with uniform volume harge density ρ =
(1.56×10−9 C/m3

, inner radius a = 10 cm, and outer radius b = 2.00a.

What is the magnitude of the

eletri �eld at radial distanes

i r = 1.5a

ii r = 3.00b

Hints: Use Gauss' Law. Volume of the spherial shell:

4

3
π(b3 − a3).
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4. The eletri potential at points in an xy plane is given by V = 4x2
−2y3.

In unit vetor notations, what is the eletri �eld at point (1m, 2m)?
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5. In �gure below, the parallel plate apaitor of plate area 2×10−2 m2
is

�lled with two dieletri slabs , eah with thikness 2.00 mm. One slab

has dieletri onstant 3.00, and the other, 4.00 . How muh harge

does the 7.00V battery store on the apaitor?
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