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1 mm=10"m,1 cm= 102 m,1nm =10"°

Cheating is a serious offence and may lead to your dismissal from the university.
Ignore air resistance in all problems unless otherwise stated.
Write clearly your solutions steps to the space provided and results to the boxes.

Constants: =3.14, k= 9x10° N.m?/C?, &, = 8.85x10 2 CI/N.m2, m,=9.1~" kg,le|=1.6x10"°C, po= 4rx107T.m/A
m, 1pm=10"%m,1 h=3600s,1 min=60s, 1 rev = 21 rad.

QUESTION 1 (20 %)

Two point charges q;=—5uC and qy=+5uC are separated

by 4 mm, forming an electric dipole.

(a) Find magnitude of the electric dipole moment.
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(b) The charges are placed in a uniform electric field whose direction makes an angle of 6 = 53° with the

line connecting the charges. What is the ma

magnitude of 72 x 10™° MW A/. ?
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QUESTION 2 (20 %) AN

Consider a series RC circuit for which
R=10°Q,C=5x10°F,and€ =30 V.
Assume that the capacitor is initially uncharged.

(a) Find the time constant (T) of the circuit
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(b) Find the maximum chargé on the capacitor at time ¢ = 5T after the switch is closed.
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(c) Find the current in the resistor 10 s after the switch is closed.
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QUESTION 3 (20 %)

An'iron rod of length 0.2 m moves with a

velocity in a uniform magnetic field of

magnitude B = 0.6 T. Magnetic field is perpendicular
to the direction of motion of rod shown in F igure.
The electromotive force (emf) induced in the moving
rod is found to be 12 mV. Assume that rails have
negligible resistance.

(a) What is the speed of the rod?
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(b) If the total resistance of the system (R) is 2.2 kQ, find the induced current in the circuit?
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(¢) Find the direction (cw or ccw) of induced current by using Lenz Law.
Magretic F/W 1 decreas/ln? while the roAd 45
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(d) What is the power delivered on the resistor while the rod is moving?
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" Assume that €=20V,L=50mH, R=10 Q

QUESTION 4 (20 %) ®© 6 @6 @@
A 20 A current is flowing through a wire inserted into L
a uniform magnetic field of B =2 T as shown in Fieure. S 7 = 7o

The wire is bent such that the angle between them isg 90°. @‘; O Q) L@j \!9 @ O Q@
The lengths of the sections of the wire in the field , >

are L =10 cm in x-y plane.

Find the magnitude and direction (in unit vector notation)

of the magntic force acting on the wire.

o Forw on fegren t
= T 7 3
£i= T ¢ xz:I(LJ)Ax(B L) Mo

=LA

| = (o)(o-1) (2)7 G2 (w) &ﬁ"

o Force on Legma b (2]
== el A A ~ o
F= £ L(-%) x(g4) = ILB;:/ZO)("'/)(Z)}:QQ(M

® ©® @

L
OJOMNO,

)

© Todaf Force: F=F+0 = (47 «43)n
[—r s 2} = | = [47 L
e gy, (Fegmw ) (Pepamas

QUESTION 5 (20 %)

Consider a series RL circuit as shown in Figure.

and the swicth S is closed at time 7 = 0.

- (a) What is the time constant of the circuit?
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