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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
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1. A) In Figure, four particles form a square. The particles have charges
q1 = 100 nC, g = —100 nC, g3 = 200 nC, g4 = —200 nC, and
distance a = 5.0 cm.

1 G |9 i What are the x and y com-
ponents of the net electrostatic
force on particle 37

o i ii If the charges were ¢, = ¢4 = Q
and ¢ = g3 = q. What is Q/q
if the net electrostatic force on
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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. At some instant the velocity components of an electron moving between
two charged parallel plates are v, = 3 x 10° m/s and v, = 5.0 x
10® m/s. Suppose the electric field between the plates is given by
E = (180N/C)j. 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. 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 § = 60° with a vertical,
uniformly charged nonconducting sheet (shown in cross section).
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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 (sta-
tionary).)
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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 —¢q
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. The parallel plate capacitors in the given circuit have the same plate
area A and plate separation d. The capacitance of the air-filled capac-
itor is C7 = 6.0u F. A dielectric slab of dielectric constant x = 2.0
is placed between the plates of the second capacitor as shown. The
voltage across the combination of capacitors is AV = 20 V and the
capacitors are fully charged.

Cy G i Find the equivalent capacitance of the
I I Ilﬂl combination of capacitors.

ii Calculate the energy stored in each ca-
pacitor.

l. iii Calculate the electric field in the second
I capacitor if the area of the capacitor is
100 cm?.

t) Cdfﬂ.&r{éf&' C/"@C.’b are ‘n sermes . C= Kile @
C, rair fillee - <=1 > G- 546 ouF 0
0,?.‘ ”erc S/é—;/(:l.;f‘ _;;cc ::/2'0//;

s el o L / ok w e %C’=—4FZ
i Ceov G @+ ff'/ /2./4/: FZUF il

) n series = Same. omoéo/% ca, 074@‘? @ @

@ =% "72.9‘(- Av=20 Vv ? %;v = 4 _,?/idcav, I//ufi(wvg so/uc@
U= owC)*
- W/@ %Mg% T




