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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 20
1B 15
2 20
3 20
4 10
5 15
TOTAL 100
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1. A) In the figure below, a central particle of charge —2¢ is surrounded
by a square array of charged particles, separated by either distance
d or d/2 along the perimeter of the square.
7
+2¢ ol +4q
B d i What are the magnitude and direction
of the net electrostatic force on the cen-
-5q¢ ¢-3¢q . .
tral particle due to the other particles?
_9g (Hint: Some forces on the central
+3¢1 . particle cancel each other!)
ii What is the work you need to apply to
_Sql °-H . . .
bring central particle to its place from
infinity?
+4q - +2¢
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B) A proton moves at 4.50 x 10° m/s in the horizontal direction. It
enters a uniform vertical electric field with a magnitude of 9.60 x
10® N/C.

Ignoring any gravitational effects, find

i the time required for the proton to travel
5.00 cm horizontally,

.. . . . \4
ii the vertical displacement during that @&——
time,

iii the horizontal and vertical components
of the velocity after the proton has trav-
eled 5.00 cm horizontally.
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2. A positive point charge q;=8 nC is on the x-axis at x;= -1 m, a second
positive point charge ;=12 nC is on the x-axis at xo=3 m. Find the

net electric field (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, nonconducting ball of mass m = 2 x 107% kg and charge
q = 4.0 x 1078 C (distributed uniformly through its volume) hangs
from an insulating thread that makes an angle § = 30° with a vertical,
uniformly charged nonconducting sheet (shown in cross section).

+
T

Considering the gravitational force on the ball
and assuming the sheet extends far verti-
cally and into and out of the page, calculate
the surface charge density o of the sheet.
Hint: The ball is in equilibrium (station-

ary).
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4. The electric potential at any point on the central axis of a uniformly
charged disk is

P

<

o

Vo2 (vATR )
260

Starting with this expression, derive an ex-

pression for the electric field at any point

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

3.00 uF 6.00 uF
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2.00 «F 4.00 uF
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Find

i the equivalent capacitance of the

system,

ii the charge on each capacitor,

iii the potential across each capacitor.
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