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 General Instructions:

1. All questions are compulsory.

2. There are 30 questions in total. Questions 1 to 8 carry one mark each, questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.

3. There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have to attempt only one of the given choices in such questions.

4. Use of calculators is not permitted.

5. You may use the following physical constants wherever necessary :

              c = 3 x 108ms-1
              h = 6.6 x 10-34Js

              e = 1.6 x 10-19 C

(o = 8.85 x 10 -12C2N-1m-2
              µo= 4(  x 10-7A-1 m T 

1. Name two physical conditions on which the resistivity of a metal depends. 
 
1

2. Why are carbon resistors extensively used in electronic circuits?

1

3. The magnetic field lines prefer to pass through iron than through air. Why?

1

4. The graphs showing the variation of reactance of inductor and that of capacitor with frequency in an LCR circuit are given below:


            Reactance

                (Ω)
                             50      100                  Frequency (Hz)

       What is the value of power factor of the circuit at 50Hz?

1
5. Name physical quantity that can be considered as the measure of the ‘electrical inertia’.

1

6. Why does the conductivity of a semiconductor increase with temperature?

1

7. State any two properties of electromagnetic waves.

1

8. The given graphs show the variation of photo electric current (I) with the applied voltage (V) for two different materials and for two different intensities of the incident radiations. Identify the pairs of curves that correspond to different materials but same intensity of incident radiations.
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9. The following graph shows the variation of terminal potential difference V, across a combination of three cells in series to a resistor, verses current, i:


                        6.0

                 V

                         3.0

                             0

                                             1.0            2.0           i (Ampere)

         (i)  Calculate the emf of each cell.

         (ii) For what value of current i, will the power dissipation of the circuit be maximum?
2

10. A beam of alpha particles and of the protons of the same velocity v, enter a uniform magnetic field at right angles to the field lines. The particles describe circular paths. What is the ratio of the radii of these two circles?

2
11. Define dipole moment of an electric dipole. How does the electric potential due to a dipole vary on the dipole axis as a function of distance ‘r’- the distance from the mid-point of the dipole - at large distances?

2
12. Two large parallel thin metallic plates are placed close to each other. The plates have surface charge densities of opposite signs and of magnitude 20 x 10 -12 C/m2. Calculate the electric field intensity (i) in the outer region of the plates and (ii) in the interior region between the plates.
2
13. Figure shows two long coaxial solenoids, each of length ‘L’. The outer solenoid has an area of cross-section A1 and number of turns/ length n1. The corresponding values for the inner solenoid are A2 and n2. Write the expression for self inductance L1, L2 of the two coils and their mutual inductance M. Hence show that M<
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14. What will be the effect on the interference fringes in Young’s double slit experiment when,

(i) the monochromatic source is replaced by another monochromatic source of shorter     

            wavelength.

(ii) monochromatic source is replaced by a source of white light. Justify your answer in each case.

2


                                                       (OR)

            The polarization of a beam of light by reflection, is best achieved when the reflected and 

            refracted rays are at right angles to each other. Show that the polarizing angle of incidence is 

            then given by ip = tan-1(, where ( is the refractive index of the medium.

2

15. The refractive index of water is 4/3. Obtain the semi vertical angle of the cone within which the entire outside view would be confined for a fish under water. Draw an appropriate ray diagram.

2
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16. Write Einstein’s photoelectric equation in terms of the stopping potential and the threshold frequency for a given photosensitive material. Draw a plot showing the variation of stopping potential vs. the frequency of incident radiation.

2
17. X-rays of wavelength 0.82 Ao fall on a metallic surface. Calculate the de-Broglie wavelength of the emitted photo electrons. Neglect the work function of the surface.

2
18. Draw the circuit diagram, showing the use of diode as a half wave rectifier. Also illustrate the input and output wave forms.

2

19. Using Gauss’s law, deduce an expression for the electric field at a point near an infinitely long straight uniformly charged wire.


3

20. The two plates of a parallel plate capacitor are 5mm apart. A slab of a dielectric, of thickness 4mm is introduced between the plates with its faces parallel to them. The distance between the plates is adjusted so that the capacitance of the capacitor becomes equal to its original value. If the new distance between the plates equals 8mm, what is the dielectric constant of the dielectric constant of the dielectric used?

3


                                                           (OR)

Obtain the equivalent capacitance of the network in the figure below. For a 300 V supply, determine the charge and voltage across each capacitor.
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21. Two cells of emf E1 and E2 and internal resistance r1 and r2 are connected in parallel with each other. Obtain expressions for the equivalent emf and equivalent internal resistance of this parallel combination.
3
22. An e.m. wave is travelling in a medium with a velocity v = v i, The electric field oscillations, of this e.m. wave, are along the y-axis.

      (a) Identify the direction in which the magnetic field oscillations are taking place, of the e.m.  

            wave.

      (b) How are the magnitudes of the electric and magnetic fields in the electromagnetic wave    

            related to each other?

      (c) What is the condition required to produce efficient heating of food items containing water,   

            when placed in a microwave oven? 

3

23. State Huygen’s principle. Verify the laws of reflection using the principle.

3
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24. (i) The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. Its focal length is 12 cm. What is the refractive index of glass? (ii) A convex lens has 20 cm focal length in air. What is its focal length in water? (Refractive index of air-water = 1.33, refractive index for air-glass = 1.5.)

3

25. Use Kirchoff’s rules to write three equations that may be used to obtain the values of the three unknown currents in the branches (shown) of the circuits given below.
                                    I2
                                                I3
                    R1
                                          R3     r
                           
                 E1           

                      r
          R2                            R4




3
26. State Biot-Savart’s law. Using this, derive an expression for the magnetic field at a point on the axial line of a circular loop, carrying current.

3
27. A bar magnet is placed in a uniform magnetic field with its magnetic moment making an angle ( with the field.

                 (i) Write an expression for the torque acting on the magnet and hence define its magnetic    

                      moment. 

                 (ii) Write an expression for the potential energy of the magnet in this orientation. Hence  

                      obtain the orientation for which this energy becomes minimum.

3
28. (a) Explain the role of a transformer in the process of power transmission. Why is a.c voltage         

            preferred in the long distance power transmission?
      (b) A small town with a demand of 800 kW of electric power at 220 V is situated 15 km away     

            from an electric plant generating power at 440 V. The resistance of the two wire line  

            carrying power is 0.5 Ω per km. The town gets power from the line through a 4000-220 V  

            step-down transformer at a sub-station in the town.

                    (i) Estimate the line power loss in the form of heat.

                    (ii) How much power must the plant supply, assuming there is negligible power loss  

                         due to leakage?

                    (iii) Characterise the step up transformer at the plant.

5


       
(OR)

(a) With the help of a labeled diagram, explain the working of an a.c generator. Can the    

      current produced in such a generator be measured using a moving coil galvanometer?

(b) At a hydroelectric power plant, the water pressure head is at a height of 300 m and the     

      water flow available is 100 m3s–1. If the turbine generator efficiency is 60%, estimate the    

      electric power available from the plant (g = 9.8 ms–2 ).
5
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29. (a) Draw a diagram showing the passage of a ray of light through a glass prism. Plot a graph  

           for the angle deviation, (, varying with the angle of incidence, i. Deduce the expression for   

           the refractive index of the material of the glass prism, in terms of angle of minimum   

           deviation.
      (b)Show, by drawing ray diagrams, how the rays of light be incident on one of the faces of a  

           right angled isosceles glass prism so that reflected rays come out of the prism after bending 

           through (i) 90o and (ii) 180o.

5

               (OR)
      (a) What are the two major considerations that have to be kept in mind while designing the    

           ‘objective’ of an astronomical telescope? 

     Obtain an expression for the magnifying power and length of the tube of an astronomical  

      telescope in its ‘normal adjustment’ position.

       (b) An astronomical telescope having an ‘objective’ of focal length 2 m and an eyepiece of  

            focal length 1cm, is used to observe a pair of stars with actual angular separation of 0.75’.  

           What would be their observed angular separation as seen through the telescope?

5

30. (a) Draw the circuit arrangement needed for studying the input and output characteristics of an   

           n-p-n transistor in its common emitter configuration. 

           Draw the typical shape of these input and output characteristics. Why is it that it is usually    

           enough to determine only one input characteristics? 

(b) The small signal current gain ((ac), of a transistor, can be taken as nearly equal to its dc  

     current amplification factor, (dc. Why?
5
                                                               (OR)



(a) With the help of a neat and labeled circuit diagram, describe how an n-p-n transistor can be   

           used as an amplifier in common-emitter configuration. Obtain equations for voltage gain    

           and power gain. 

      (b) Explain how the input and output voltages are out of phase by 180o in such 

            an amplifier.



5
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