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o Answer all the questions.

¢ 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.
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1. A) A wire 4.00 m long and 6.00 mm in diameter has a resistance of
15.0 m£. A potential difference of 23.0 V is applied between the
ends.

i What is the current in the wire?
ii. What is the magnitude of the current density?
iii Calculate the resistivity of the wire material.
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B) In figure, suppose the switch has been closed for a time interval
sufficiently long for the capacitor to become fully charged.

" Find
_I_m" o the steady-state current in each resistor
i1
=150 k0 ii the charge Q on the capacitor

4N T

“M5ii The switch is now opened at t—0. Write

an equation for the current in R, as a
function of time.
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2. In figure given below, the ideal batteries have emfs ¢; = 10.0V and
g5 = 5.0V, and the resistances are Ry = Ry = R3 = 4.00 Q.

What are

i the direction and magnitude of the
current in resistor 37

ii the energy dissipated in resistor 27

iii the power of battery 17
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3. A 0.1 T uniform magnetic field is horizontal and parallel to the floor.
A straight segment of 1.0 mm diameter copper wire,also parallel to the
floor, is perpendicular to the magnetic field. What current through the
wire, and in which direction, will allow the wire to float (not falling to
the floor) in the magnetic field. Take p = 8920 kg/m? as the density
of copper and p = mass/V olume.
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4. A circular coil of 160 turns has a radius of 1.90 cm.

i Calculate the current that results in a magnetic dipole moment
of magnitude 2.30 A.m?

ii Find the maximum magnitude of the torque that the coil,
carrying this current, can experience in a uniform 35.0 7" magnetic

field.
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5. A square wire loop with 3.00 m sides and resistance 3 () is perpendicular
to a uniform magnetic field, with half the area of the loop in the field
as shown in figure. The loop contains an ideal battery with emf (&)
20.0 V. The magnitude of the field varies with time according to B =
0.0420 — 0.3870¢, with B in teslas and ¢ in second.

i Find the value and direction of the in-
duced e.

i1 What is the net emf in the circuit?

. . iii Find the magnitude and the direction of
; the net current around the loop?

200V Hint: Magnetic field is decreasing.
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