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Answer all questions in Part I and six questions from Part II, choosing two questions from each of the sections A, B and C.

PART I (Compulsory)


1

Answer all questions briefly and to the point:






20 Marks
(i) If the distance between two equal point charged is doubled, and their individual charges are also doubled, what would happen to the force between them?

(ii) 5J work is done in moving a positive charge of 0.5C between two points. What is the potential difference between these points?

(iii) State Ohm's law.

(iv) On inserting a dielectric between the plates of a capacitor, its capacity is found to increase 5 times. What is the relative permittivity of the dielectric?

(v) Enumerate the factors on which the time of vibrations depend in a vibration magnetometer.

(vi) A deflection magnetometer is used to compare the magnetic moments M1 and M2 of two short magnets. In tan A position the deflections q1 and q2 are obtained for distance d from the center of the magnets. Write the expression for the ration of the magnetic moments M1/ M2.

(vii) Why is the root mean square value of alternating current give more importance than its peak value or its average value?

(viii) What is meant by an ideal transformer?

(ix) The wave length of an electromagnetic wave in vacuum is 5890Ao. Calculate the wavelength in glass which has 1.5 refractive index.

(x) A converging lens of focal length 2 cm is used as a simple microscope. Calculate the angular magnification if the image is formed at infinity and least distance of distinct vision is 25 cm.

(xi) A diffraction grating has 500 lines per mm. It is illuminated normally by light of wavelength 5.9 x 10-7m. What will be the highest order of diffraction image obtainable?

(xii) In a photoelectric experiment, photons of energy 5eV are incident on cesium. The liberated electrons can just be stopped by an electrode at a potential of -3.1V with respect to cesium. Calculate the work function of cesium.

(xiii) The energy required to ionize a hydrogen atom is 21.7 x 10-19J. What will be the wavelength of the radiation emitted when a proton captures a stationary electron to form a hydrogen atom in the ground state? (h = 6.6 x 10-34Js).

(xiv) The accelerating potential in a cathode ray oscilloscope is 2.5kV. Calculate the maximum velocity of the accelerated electrons. (e = 1.6 x 10-19C, m = 9.1 x 10-31kg)

(xv) Describe the change in electrical resistance of a pure semiconductor with change in temperature. Give the reason of your answer.

(xvi) Give a nuclear equation for fusion.

(xvii) Explain why beam of electrons can produce diffraction.

(xviii) What are thermal neutrons?

(xix) What are Fraunhofer lines?

(xx) Draw a circuit diagram of a half wave rectifier using a junction diode.

PART II
Answer six questions from part II, choosing two questions from each of the sections A, B and C
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SECTION A
2(a) Two short magnets, M1 of magnetic moment 2.7Am2 and M2 of magnetic moment 4Am2 are placed in the magnetic meridian as shown in the figure. 

(i) What should be the distance d2 such that P is the neutral point.

(ii) Indicate on the diagram the N and S poles of the magnet.

(Horizontal component of earth's magnetic flux density 

Be = 3 x 10-5T)






[5]

(b) A mercury globule of diameter 1mm is given a charge 5 x 10-9C. Calculate the electrical potential at the surface of the mercury globule. Hence calculate the capacitance and potential energy of the globule. If 8 such globules unite to form a large globule, what should be the potential energy of the new globule? How do you account for the change in electrical energy? [4]
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3(a) Two long parallel wires 8cm apart, carry 2A current each in the same direction. Calculate the magnetic induction B at points P and Q at a distance of 4cm on either side of the first wire as shown in figure.

Sketch the magnetic field in a plane perpendicular to the two wires. Will there be electric field also in this plane? Give reason.
[4]

(b) State the laws of electromagnetic induction. When 100V d.c. is supplied across a coil, a current of 1A finally flows through it. But when 100V a.c. of 50Hz is applied across the same coil, only 0.5A flows through it. Explain on the basis of the above law why the coil behaves differently in the two cases? Hence define self inductance of the coil. Calculate the self inductance of the above coil.










[5]

4(a) Calculate the force, acceleration and velocity gained in 10seconds by an alpha particle which enters with an initial velocity  6 x 105m/s in a uniform magnetic field B = 0.1Wb / m2, with the direction of velocity perpendicular to B. How much work is done by this magnetic field on an alpha particle? Explain your result. Describe the change in motion when the initial velocity of alpha particle is doubled. (Mass of alpha particle = 6.4 x 10-27kg. charge on it = 3.2 x 10-19C).
[5]

(b) State Principle of potentiometer. How will you determine the internal resistance of a given cell by it?

[4]

SECTION B

5(a) A telescope consists of two converging lenses, an objective lens of  focal length 50 cm and an eyepiece lens of focal length 5cm. When the telescope is in normal adjustment:

(i) What is the separation of the lenses?  

(ii) Where is the final image located?  

(iii) Is the image erect or inverted?  

(iv) What is the magnifying power?  

(v) Where should the pupil of the eye be placed to obtain the best view through the telescope?
[5]

(b) Give a detailed sketch of a compound microscope. What is the magnifying power?
[3]

6(a) Give a labeled diagram of the double slit method for the production of interference fringes. In a double slit experiment the distance between the slits is 0.9mm, the distance of the screen from the slit is 1m and the wavelength used is 5.9 x 10-7m. Calculate the fringe width.


[4]

(b) Describe and explain the phenomenon of color in thin films.




[4]

7(a) What is meant by chromatic aberration in lenses? Derive the condition for making an achromatic combination of two thin lenses in contact.






[5]

(b) What is diffraction? Draw a diagram to show diffraction at a single slit. If L is the distance of the  observation screen from the slit of width d, derive the expression for the width of the central maximum.

[4]

SECTION C 
8(a) How is a p-n junction is made? Describe the voltage current characteristics of a p-n junction when forward and reverse bias are used. How is a junction diode used as rectifier?

[4]

(b) Stating the principle of working, draw a schematic diagram of Bainbridge mass spectrograph and explain the function of velocity selector.







[4]

9(a) The atomic mass of 8O16 is 16.000 amu. Find its binding energy per nucleon. The mass of electron = 0.00055amu, mass of proton = 1.007593 and mass of neutron = 1.008982amu and 1amu = 931MeV.

[4]

(b) What are various series obtained in hydrogen spectrum. Explain their origin. Show these series on an energy level diagram. [4]

10(a) Describes Millikan's method for measuring the charge of an electron.


[4]

(b) Draw a labeled diagram to show the essential features of a nuclear reactor. Explain the function of  

(i) the moderator     (ii) the control rods     (iii) the coolant and 

Name the typical materials used for various functions of a reactor. 



[4]
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