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⋄ Answer all the questions.

⋄ Write the solutions explicitly and clearly.

Use the physical terminology.
⋄ You are allowed to use Formulae Sheet.

⋄ Calculator is allowed.

⋄ You are not allowed to use any other

electronic equipment in the exam.
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1. A) In figure given below, particle 1 of charge q1 = 4e is above a floor
by distance d1 = 2.00 mm and particle 2 of charge q2 = 6e is on
the floor, at distance d2 = 6.00 mm horizontally from particle 1.

What is the x component of the electro-

static force on particle 2 due to particle

1?
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B) An electrometer is a device used to measure static charge-an un-
known charge is placed on the plates of the meter’s capacitor, and
the potential difference is measured. What minimum charge can
be measured by an electrometer with a capacitance of 50 pF and
a voltage sensitivity of 0.15 V ?
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2. At some instant the velocity components of an electron moving between
two charged parallel plates are vx = 3 × 105 m/s and vy = 5.0 ×
103 m/s. Suppose the electric field between the plates is given by
~E = (180N/C)ĵ. In unit-vector notation, what are

i the electron’s acceleration in that field

ii the electron’s velocity when its x coordinate has changed by 2.4
cm?
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3. Two non-conductive rods are located on x-axis. The first rod has a
length of 10 cm and the second one has a length 20 cm. A charge of
q = −5× 10−15 C is uniformly distributed along the each length. The
distance between the centres of the rods is 40 cm. Find the magnitude

of the electric potential at the middle of the distance between the
centres of the rods. (Hints:

∫
dx/(A − x) = −ln|A − x| + C and∫

dx/(x−A) = ln| −A + x|+ C)
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4. Figure shows a spherical shell with uniform volume charge 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
electric field at radial distances

i r = 1.5a

ii r = 3.00b

Hints: Use Gauss’ Law. Volume of the spherical shell: 4

3
π(b3 − a3).
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5. Four capacitors are connected as shown in Figure.

i Find the equivalent capacitance between points
a and b.

ii Calculate the charge on each capacitor if ∆Vab =
15.0 V .
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