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o Answer all the questions.

o 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.

Question | Grade | Out of
1A 15
1B 15
2 20
3 20
4 20
5 20
TOTAL 110
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1. A) In figure, all four particles are fixed in the xy—plane, and ¢, =
—-320x 1079 C, g = +3.20 x 1071 C, g3 = +6.40 x 107 C,
= 4320 x 107 C, 6, = 35.0°, d; = 3.00 cm and dy = d3 =

2.00 ecm.
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d, What are the magnitude and direction of the
4 net electrostatic force on particle 4 due to the

o\ d 3 * other three particles?
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B) The density of conduction electrons in aluminum is 2.1 x 102 m 3.

What is the drift velocity in an aluminum conductor that has a
2.0 pm by 3.0 um rectangular cross section and when a 32.0 mA
current flows through the conductor?
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2. Semicircular wire shown in figure below has a non-uniform charge dis-

tribution A\(0) = A\gCos0.

Find the electric field at point P in unit vector P

notation and in terms of total charge Q. ”
(Hint: [ Cos*axdx = x/2 + Sin2ax/4a) % g




3. Figure shows a spherical shell with uniform volume charge density p =
(1.56 x 1072 C'/m?, inner radius a = 10 ¢m, and outer radius b = 2.00a.

What is the magnitude of the

: < electric field at radial distances
N N ir=15a
¥ 5 ii = 3.00b

Hints: Use Gauss’ Law. Volume of the spherical shell: $7(b* — a®).
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4. The electric potential at points in an xy plane is given by V' = 422 —2¢3.
In unit vector notations, what is the electric field at point (1m, 2m)?
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5. In figure below, the parallel plate capacitor of plate area 2 x 1072 m? is
filled with two dielectric slabs , each with thickness 2.00 mm. One slab
has dielectric constant 3.00, and the other, 4.00 . How much charge
does the 7.00V battery store on the capacitor?
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