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(i) What are the values of work functions for M
1
 and M

2 
?

(ii) The values of the stopping potential for  M
1
 and M

2 
 for a frequency  of the incident radiations are

V
1
 and V

2

respectively. Show that the slope of the lines equals 3

23. What is a wavefront? Distinguish between a plane wavefront and a spherical wavefront. Explain with the help of a
diagram, the refraction of a plane wavefront at a plane surface using Huygen’s construction. 3

24. Define the term ‘Activity’ of a radioactive substance. State its SI unit.

Two different radioactive elements with half lives T
1
 and T

2
 have N

1
 and N

2
 (undecayed) atoms respectively

present at a  given instant. Determine the ratio of their activities at this instant. 3

25. (a) Draw the block diagram of a communication system.

(b) What is meant by ‘detection’ of a modulated carrier wave? Describe briefly the essential steps for detection.
3

26. The given circuit diagram shows a transistor configuration along with its output characteristics. Identify
(i) the type of transistor used and
(ii) the transistor configuration employed.

                            

                                        



(46)

Use these graphs to obtain the approximate value of current amplication factor for the transistor at

 . 3

27. State Bohr’s postulate for the ‘permitted orbits’ for the electron in a hydrogen atom.

Use this  postulate to prove that the circumference of the nth  permitted orbit for the electron can ‘contain’ exactly
n wave lengths of the deBroglie wavelength associated with the electron in that orbit. 3

28. Obtain an expression for the capacitance of a parallel plate (air)capacitor.
The given figure shows a network of five capacitors connected to a 100V supply. Calculate the total charge and
energy stored in the network.

 

OR
Use Gauss’s law to obtain an expression for the electric field due to an infinitely long straight uniformly charged
wire.

  

Electric field in the above figure is directed along + X direction and given by E
x
 = 5Ax + 2B, where E is in NC-1 and

x is in metre, A and B are constants with dimensions Talking   and B = 5NC-1 calculate.

(i) the electric flux through the cube.
(ii) net charge enclosed within the cube. 5
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29. (a) Draw the labelled diagram of moving coil galvanometer. Prove that in a radial magnetic field, the deflection of
the coil is directly proportional to the current flowing in the coil.

(b) A galvanometer can be converted into a voltmeter to measure up to

(i) ‘V’ volts by connecting a resistance R
1
 in series with coil.

(ii)  volts by connecting a resistance R
2
 in series with its coil

Find the resistance (R), in terms of R
1
 and R

2
 required to convert it into a voltmeter that can read up to ‘2V’ volts.

OR
(a) Draw diagrams to depict the behaviour of magnetic field lines near a ‘ bar’ of:
(i)   copper
(ii) Aluminium
(iii) Mercury, cooled to a very low temperature (4.2K)

(b) The vertical component of the earth’s agnetic field at a given  place in times  its horizontal component. If

total intensity of earth’s magnetic field at the place is 0.4 G find the value of :
(i) angle of dip
(ii) the horizontal component of earth’s magnetic field.

30. (a) Draw a ray diagram to show the refraction of light through a glass prism. Hence obtain the relation for the angle
of deviation in terms of the angle of incidence, angle of emergence and the angle of the prism.

(b) A right angled isosceles glass  prism is made from glass of refractive index 1.5. Show that a ray of light incident
normally on
(i) one of the equal sides of this prism is deviated through 900

(ii) the hypotenuse of this prism is deviated through 1800

OR

(a) With the help of a labelled ray diagram, show the image formation by a compound microscope. Derive an
expression for its  magnifying power.
(b) How does the resolving power of a compound microscope get affected on

(i) decreasing  the diameter of its objective?
(ii) increasing the focal length of its objective?
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