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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) A point charge ¢g; = 8 nC'is at the origin and a second point charge
¢2 = 12 nC' is on the x-axis at x=4 m. Find the net electric force
they exert on q3 = —5 nC located on the y-axis at y—=3.0 m in
vector notation, magnitude and angle.
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B) Semicircular wire shown in figure below has a non-uniform charge

distribution A(f) = A\gCosb.

Find the electric field at point P in unit vector P

notation and in terms of total charge Q. ”
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2. A proton moves at 4.5 X 10° m/s in the horizontal direction. It enters
a uniform vertical electric field with a magnitude of 9.6 x 10* N/C.

Ignoring any gravitational effects, find

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

E
ii the vertical displacement during that >
time,
iii the horizontal and vertical components
of the velocity after the proton has trav-
eled 5 cm horizontally.
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3. Figure below shows a section of a conducting rod of radius R; =
1.30 mm and length L = 11.00 m inside a thin-walled coaxial con-
ducting cylindrical shell of radius Ry = 10.0R; and the (same) length
L. The net charge on the rod is Q; = +3.40 x 10~'2 C; that on the
shell is Qo = —2.000Q¢

i What are the magnitude £/ and direction
(radially inward or outward) of the elec-
tric field at radial distance r = 2.00R5?

ii What are E and the direction at r =
5.00R,?

iii What is the charge on the interior and
exterior surface of the shell?
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4. An electric dipole of two opposite charges of magnitude ¢ = 1.50 uC,
separated by a distance d = 1.20 ¢m is placed near an infinitely large
plane of charge of uniform charge density o = 1.77 uC'/m?. The axis of
the electric dipole makes an angle of ¢ = 37° with the plane, as shown
in the figure.

i Find the magnitude of the electric field due to

+
2 the plane. Show its direction on the figure.

’ ii Calculate the magnitude of the electric dipole
+ moment. Show its direction on the figure.

iii Calculate the magnitude of the torque acting
- on the electric dipole. Show its direction on the
figure.
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iv. How much work must be done by an external
agent to turn the electric dipole by 90° in clock-
wise direction?

_|.

5| BT = 1P/ _
2o 9 xQ.3KIG Cﬁrma
mﬁum

= —-c]——'l' Tgﬁ__,i‘ﬂ
: - . S0/0 c fﬁf‘ﬂ“’m
(ird‘ é) _%b @j i P * 453 f?

i)
., s ¢
P?gz W I__Ip '.li-: \Sms3 -(fﬁﬂtvfgwa *7/} j‘_ﬂ

i
) rJf.-fﬂ-u‘i? Nm @ .'ruf-o(ﬂ;i }d» _ﬁn-;q

W) rofutt ”?'u&?;c“; 90° Wt =t ,wifffz;r:@a-u-fg(ﬂ: £
= }’ g =P Pp€ |Gs23°
\)% Jroads P.;— .«!PHEI()}?}S’ -Jpiie ;grct 77°)
=(1.3x/9 nX 10 )(C s
=_3. éy;g“ff;r

‘L)G‘ (.FFKI0 %J‘-incm {uﬁfl/i{{[ﬂ émy, ’fm"a it
""% (

HL“@




5. Four capacitors are connected as shown in Figure.
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1!’5'0 R !I:U i Find the equivalent capacitance between points
2l yF wF b a and b.
.00 20.0 ii Calculate the charge on each capacitor if AV,, =
uk uF
: ' 15.0 V.
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