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o Answer all the questions. 4 20

o Write the solutions explicitly and clearly.

Use the physical terminology. 5 15

¢ You are allowed to use Formulae Sheet.

¢ Calculator is allowed. TOTAL 100
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1. A) Three point charges are placed as shown in the figure. The mag-
nitude of ¢; is 2.00 uC' but sign and value of the charge ¢» are not
known. The charge g3 is +4.00 £C' and the net electric force F' on
qs3 is entirely in +z-direction.

y i Determine the sign of charges ¢; and ¢».
Fact 4 Find o itude of ch
L 4.00“(: ii Find the magnitude of charge g¢..
iii Determine the magnitude of the net
force Fl; on gs.
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B) In the figure below, a positively charged particle is at a distance
d/2 directly above the center of a square of side d = 2.0 cm.

T The magnitude of the electric flux through
d/2 ___ the square is 6.0 x 1072 N.m?/C. What is
| d the magnitude of the electric charge of the
. particle?
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2. A charge of 40 nC is uniformly distributed along the axis from x = 0
to x=2 m. Determine the magnitude of the electric field at a point on
the x-axis with x =8 m.
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3. Figure below shows, in cross section, two solid spheres with uniformly
distributed charge throughout their volumes. Each sphere has radius
R. Point P lies on a line connecting the centers of the spheres, at radial
distance R/2 from the center of sphere 1.

If the net electric field at point P
is zero, what is the ratio ¢o/q; of
the total charges?

(Hint: Use Gauss’ Law.)
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4. Two very thin non-conducting rods are placed together as shown. Both
rods have lengths of L and they carry uniform charges of +¢ and —¢
over their lengths. Find the potential at point P at a distance a and
d from the positively and negatively charged rods as shown. Don’t
perform integration.
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5. For the system of capacitors shown in Figure;

3.00 uF 6.00 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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