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25. A circular coil having 20 turns, each of radius 8 cm, is rotating about its vertical diameter with an angular
speed of 50 radian s-1 in a uniform horizontal magnetic field of magnitude 30 mT. Obtain the maximum
average and r. m. s. values of the emf indued in the coil.
If the coil forms a closed loop of resistance , how much power is dissipased as heat in it? 3

26. The nucles of an atom of  , initially at rest, decays by emitting an -particle as per the equation

It is given that the binding energies per nucleon of the parent and the daughter nuclei are 7.8 MeV and 7.835 MeV
respectively and that of -particle ia 7.07MeV/nucleon. Assuming the daughter nucleus to be formed in the
unexcited state and neglecting its share in the energy of the reaction, calculate the speed of the emitted -particle.
Take mass of -particle to be 6.68 x 10-27 kg. 3

27. Define the term ‘modulation index’ for an AM wave. What would be the modulation index for an AM wave for
which the maximum amplitude is ‘a’ while the minimum amplitude is ‘b’ ? 3

28. Two circular coils X and Y having radii R and  respectively are placed in horizontal plane with their centres

coinciding with each other. Coil X has a current I flowing through it in the clockwise sense. What must be the
current in coil Y to make the total magnetic field at the common centre of the two coils, zero?

With the same currents flowing in the two coils, if the coil Y is now lifted vertically upwards through a distance R,
what would be the net magnetic field at the centre of coil Y?

OR
A straight thick long wire of uniform cross section of radius ‘a’ is carrying a steady current I. Use Ampere’s
circuital law to obtain a relation showing the variation of the magnetic field (B

r
) inside and outside the wire with

distance r, ( ) and ( ) of the field point from the centre of its cross section. Plot a graph showing the
nature of this variation.

Calculate the ratio of magnetic field at a point  above the surface of the wire to that at a point  below its

sruface. What is the maximum value of the field of this wire? 5

29. State the principle which helps us to determine the shape of the wavefront at a later time from its given shape at any
time. Apply this principle to

(i) Show that a spherical/ plane wavefront contiunes to propagate forward as a spherical/plane wave front.
(ii) Derive Snell’s law of refraction by drawing the refracted wavefront corresponding to a plane
wavefront incident on the boundary separating a rarer medium from a denser medium. 5

OR
What do we understand by ‘polarization’ of a wave? How does this phenomenon help us to decide whether a
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given wave is transverse or longitudinal in nature?

Light from an ordinary source (say a sodium lamp) is passed through a polaroid sheet P
1 
.The transmitted light is

then made to pass through a second polaroid sheet P
2
 which can be rotated so that the angle ( )  between the two

polaroid sheets varies from O0  to 90o. Show graphically the variation of the intensity of light, transmitted by P
1
 and

P
2
, as a fuction of the angle . Take the incident beam intensity as I

0
. Why does the light from a clear blue portion

of the sky, show a rise and fall of intensity when viewed through  a polaroid which is rotated? 5

30. A student has to study the input and output characteristics of a n-p-n silicon transister in the Common Emitter
configuration. What kind of a circuit arrangement should she use for this purpose?

Draw the typical shape of input characteristics likely to be obtained by her. What do we understand by the cut off,
active and saturation states of the transistor? In which of these states does the transistor not remain when being
used as a switch?

OR
Input signals A and B are applied  to the input terminals of the ‘dotted box’ set-up shown here. Let Y be the final
output signal from the box.

Draw the wave forms of the signals labelled as C
1 
and  C

2 
within the box, giving (in brief) the reasons for getting

these wave forms. Hence draw the wave form of the final output signal Y. Give reasons for your choice.

What can we state (in words) as the relation between the final output signal Y and the input signals A and B ?
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