A

Electromagnetic Induction

Q.No.1:

A coil Q is connected to low voltage bulb B and placed near another coil P as
shown in the figure. Give reasons to explain the following observations:

(@) The bulb ‘B’ lights

(b) Bulb gets dimmer if the coil Q is moved towards left.
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Q.No.2:

A plot of magnetic flux (®) versus current (I) is shown in the figure for two
inductors A and B. Which of the two has larger value of self inductance?
A % CBSE Board Paper 2010
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Q.No.3:
A metallic rod of length '/’ is rotated with a frequency v with one end hinged at
the centre and the other end at the circumference of a circular metallic ring of
radius r, about an axis passing through the centre and perpendicular to the
plane of the ring. A constant uniform magnetic field B parallel to the axis is
present everywhere. Using Lorentz force, explain how emf is induced between
the centre and the metallic ring and hence obtained the expression for it.

CBSE Board Paper 2013

Q.No.4:
Two bar magnets are quickly moved towards a metallic loop connected across a
capacitor 'C" as shown in the figure. Predict the polarity of the capacitor.
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CBSE Board Paper 2011

Q.No.5:

State Lenz's Law.

A metallic rod held horizontally along east-west direction, is allowed to fall

under gravity. Will there be an emf induced at its ends? Justify your answer.
CBSE Board Paper 2013

Q.No.6:
Predict the directions of induced currents in metal rings 1 and 2 lying in the
same plane where current I in the wire is increasing steadily.
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CBSE Board Paper 2012

Q.No.7:
Define self-inductance of a coil. Show that magnetic energy required to build up

the current I in a coil of self inductance L is given by ];Ll:.

CBSE Board Paper 2012

Q.No.8:

Page 2 of 7



A metallic rod of 'L’ length is rotated with angular frequency of ‘0’ with one end
hinged at the centre and the other end at the circumference of a circular
metallic ring of radius L, about an axis passing through the centre and
perpendicular to the plane of the ring. A constant and uniform magnetic field B
parallel to the axis is presents everywhere. Deduce the expression for the emf
between the centre and the metallic ring.

CBSE Board Paper 2012

Q.No.9: Two spherical bobs, one metallic and the other of glass, of the same
size are allowed to fall freely from the same height above the ground. Which of
the two would reach earlier and why? CBSE Board Paper 2014

Q.No.10:

(a) Describe a simple experiment (or activity) to show that the polarity of emf
induced in a coil is always such that it tends to produce a current which
opposes the change of magnetic flux that produces it.

(b) The current flowing through an inductor of self inductance L is continuously
increasing. Plot a graph showing the variation of
(i) Magnetic flux versus the current
(ii) Induced emf versus dl/dt
(iii) Magnetic potential energy stored versus the current.

OR
(a) Draw a schematic sketch of an ac generator describing its basic elements.
State briefly its working principle. Show a plot of variation of
(i) Magnetic flux and
(ii) Alternating emf versus time generated by a loop of wire rotating in a
magnetic field.
(b) Why is choke coil needed in the use of fluorescent tubes with ac mains?
CBSE Board Paper 2014

Q.No.11: (i) Define mutual inductance.

(ii) A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in
one coil changes from 0 to 20 A in 0.5 s, what is the change of flux linkage with
the other coil? CBSE Board Paper 2016

Q.No.12: A long straight current carrying wire passes normally through the
centre of circular loop. If the current through the wire increases, will there be
an induced emf in the loop? Justify. CBSE Board Paper 2017
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