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o Answer all the questions.
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1. A) The circuit containing three cylindrical resistors, namely X, Y
and Z, which obey Ohm’s Law is shown in the figure below. The
resistors which have length of L and cross-sectional area of A are
connected to an ideal battery of emf . As shown an ammeter is
connected in series while voltmeter is connected to ends of resistor
Z. The resistors X and Y have a resistivity p and the resistor Z
has a resistivity 3p.

i Find the current ¢ through the
ammeter.

ii Find the reading of voltmeter.

Express your result in terms of given quantities and constants (e,
A, p, L). (Hint: Resistance is related to resistivity; R = p%)
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B) What uniform magnetic field, applied perpendicular to a
beam of electrons moving at 1.30 x 10% m/s, is required to make
the electrons travel in a circular arc of radius of 0.35 m? (Hint:

Centripetal Force; F, = m%)
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2. Consider circuit as shown in figure which consists of two batteries. One
of the following batteries has an internal resistance r, while the other

battery is an ideal battery.
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3. In Figure given below, R; = 8.0 x 10® , Ry = 10.0 x 103 Q, C =
6 x 1077 F', and the ideal battery has emf e = 12.0 V. First, the switch
is closed a long time so that the steady state is reached. Then the
switch is opened at time ¢ = 0.
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2.00 x 1073 s?
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4. In Figure, two semicircular arcs have radii Ry = 2.6 em and Ry =

1.05 e¢m, carry current i = 0.0937 A, and share the same center of
curvature C'.

What are the

1 magnitude
/ F ii direction (into or out of the page, why?)
Ry

of the net magnetic field at C'?
Hint: Use Biot-Savart Law.
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5. In figure below, the magnetic flux through the circular loop of radius
r = 2.0 m increases according to the relation ®5 = 3t? 4 3¢, where ®3
is in Webers and ¢ is in seconds.

i Find the magnitude of the induced
emf,& in the circular loop at t = 2.0 s.

ii. What is the magnitude and direction of
the induced current in the circular loop
at t = 2.0 s if the loop has a total resis-
tance of R = 30 Q7
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