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E Answer the Following Questions: (75 marks)
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: . Part 1

a)| Describe and explain the magnetic force on a charged particle in a uniform
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magnetic field.
Determine the periodic time of a charged particle is moving circular motion in a
uniform magnetic field. .
¢)|A positive charged particle has mass 2x10** gm and charge 1.6x10™" C is sent%
into a region of uniform magnetic field oriented perpendicular to the charged%
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particle’s path. The charged particle travels at a speed 8x 10" em/sec in a circular
netic field?

path of radius 2 m. What is the magnitude of mag

Determine and explain the magnetic force between two parallel wires have
length L, carry a current [; & I, and a distance “d” between them.

b)| Determine the relation between magnetic permeability of a material inserted in a
solenoid and magnetic permeability of free space.

Prove that the magnetic energy density stored in an inductor is directly
proportional to the square of magnetic field. :

d)|Determine the frequency of oscillation in LC-circuit.
Part 2
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a)| An electric dipole is placed freely in a region known to contain a uniformy
electric field. After an adequate _ssls time, the electric dipole moment (p) ......
i) points ,.u parallel to the field lines. ii) makes an angle 0 <0<'am.
iii) points normal sssac to the field lines. iv) remains constant.
v) rotates anticlockwise aclul u)lic yuse
An electron (e) enters a region of uniform electric field (E), after a short time (¢)
it stops momentarily L=, Chose the correct statement(s) (JaZl) aloiJl of the
following ..... _

i) The acceleration of the motion (a) is positive during J34 this stage 4l .

ii) The electron travels parallel to the field lines during this stage.

iii) The effective Jts electric force (F) is parallel to the field lines during this stage.

iv) The effective Jis electric force is given as F' = e E during all stages.

v) The potential energy difference (AU) is negative.
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If the distance between two charged particles is doubled (7 finai = 2 7 initiat), and the

when the electron (e = - 1.6% 10"C) moves from point 4 &

% |charge on one of them is reduced to one-third (%5) of its original ool value
'E' (q final = Y5 G initia), the resultant electric force will be Fgpa = ......... F initial-

§ i) 1/6 ii) 2/24 ii1) 1/36 iv) 1/18 v)1/7.2
gd) A conducting sphere of radius “a”, total charge +Q, and charge density +o. The$
; electric field at a point just outside the sphere (at the outside surface) is E=...... :
5 | 1) dnko i) k02a iii) 0/2¢, iv) kO%a? V) o/e, §
% e)| Three charged particles are arranged on corners of a square s
E as shown in the figure. The electric field at point “p” is...... 1° §
'g' i) upward and to the right. / ii) straight to the right— y é
s | iii) straight downward.y iv) zero. 4
': v)) dowr%ward and to the left.» ) "220Q . -E
éi) The figure represents charged sphere of total charge O, and . 3 yClem g
; wire of infinite length of uniform charge density A = -3 uC/cm _ 5:
% |The electric field at point “P”; midway &kl waue between <
:'_ them is zero. The value of 0= ......... | ﬁ
'g i) +12 uC. i) +6 uC. iii) -3 uC.

E.: iv) - 12 uC. v) -6 uC. . 3

?:g) In the figure: the potential energy difference (AU) t
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to point B equals... - e
. -16 - -16 3m \,>’\' 1‘
i) +05.760x107"J ii) - 05.760x10°" J AN
iii) + 15.84x1071¢ J iv) - 15.84x1071% J
-16 -ZMC —>
v) -10.08x107'¢ J dm 4
h), The figure represents ass two conducting spheres .58 “4 & B” each

of them carries - 8 nC charge. The surface area of “B” is one-third ('5)
that of “4”. After touching them together; the number of electrons
(e=-1.6x10" 1 C) that leave sphere “B” and move to “4” equals .

i) +2.5x10 19 electron. i) +5.0x10" electron.

iii) +7.5%10 electron. : iv) zero.

V) +12.5%10" electron.
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é::i) A metallic coin aloz is given a negative electric charge. Its mass will ..........

:: i) remain unchanged.

% ii) decrease by an amount too small to measure directly.

q iii) increase by an amount too small to measure directly.

'::' iv) decrease measurably gugwxo JSuu.

; v) increase measurably
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2 Derive an equation for the capacitance of a cylindrical capacitor. g
:éb) Charged parallel-plate capacitor of charge 30 uC, plate area é
2 |4=1x10 * m? and plate separation d =2 x 10 m is half filled i
& |with a dielectric material of dielectric constant K = 2 as shown in g
; the figure. Calculate the energy stored in this capacitor. 2
i |6=8.85x10"CY/Nm”. :
gc) i) |Find the equivalent capacitance | & Eit 4 g
: of the given circuit DL H (i

,"; ii)|Calculate the charge on the | 4 uF = spF iz 6 i~ g
; capacitor C,= 6 uFif V=10V i cur | eur ;
: — 1 | 2
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Wht s t mnln of .
i) light source of power loss 100 W
ii) a wire carries a current 5 4
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A series AC circuit contains the following components: R = 150 Q, L= 250 mH,
C =2 F and a source with V= 210 V operating at 50 Hz. Calculate the
maximum current (/;,,x) and the power. factor of the circuit.
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For the circuit shown, if I, = 14 calculate L, I, Iy, Is and I.
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