Sharjah Indian School

MODEL  examination – JANUARY 2008
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 :  XII (Boys’ Wing)   



                                             Time Allotted : 3hrs.
Subject :  PHYSICS







         Max. Marks    : 70

Day & Date: 
 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

              µo= 4(  x 10-7A-1 m T 

             Boltzmann constant k = 1.38 x 1023 JK-1
             Avogadro’s number NA = 6.023 x 1023/mole

             Mass of neutron mn = 1.6 x 10-27 kg

1. The graph below shows the variation of total energy (U) stored in a variable capacitor with the value of its capacitance itself. Which of the two – the charge on the capacitor or the potential used to charge it is kept constant?
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2. Two identical charged particles A and B are entering a uniform magnetic field. A enters with a speed v at an angle 30o and B with a speed 2v at 60o with the field. What is the ratio of kinetic energy of A to that of B, as they emerge out of the field?

1
3. How would the angular separation of interference fringes in young’s double slit experiment change when the distance of separation between the slits and the screen is doubled?

1

4. Carbon and silicon are known to have similar lattice structures. However, the four bonding electrons of carbon are present in second orbit while those of silicon are present in its third orbit. How does this difference result in a difference in their electrical conductivities? 

1
5. Mention any two properties of electromagnetic waves.

1

6. How does the maximum kinetic energy of electrons emitted vary with the work function of a metal?


1

7. Name the gates from which the following combination is made. Which fundamental gate is obtained by this combination?
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8. What is the direction of induced current in the loop given below:

                                                      [image: image2.png]




1

9. Define the following terms in relation with communication systems:

                      (a) Range              (b) Bandwidth              (c) Attenuation           (d) Transducer

2

10. Derive an expression for the potential at the point on the axial line of an electric dipole.

2

11. Calculate the temperature at which the resistance of a conductor becomes 40% more than its resistance at 270C. The value of the temperature coefficient of resistance of the conductor is
2.0 x 10 -4 / K.

2

12. How does the mobility of electrons in a metallic conductor change on (i) increasing the temperature and (ii) decreasing the applied potential difference. Explain with necessary mathematical relation.

2
13. The susceptibility of a material is -0.875. Identify the material and draw the modification of the magnetic field lines when such substance is placed in a uniform magnetic field.

2
14. Two amplifiers are connected one after the other in series (cascaded). The first amplifier has a voltage gain of 10 and the second has a voltage gain of 5. If the input signal is 0.02 volt, calculate the output ac signal voltage.

2

15. Show that the focal length of a spherical mirror is half of its radius of curvature.

2

16. A wheel with 10 metallic spokes each 0.5 m long is rotated with a speed of 120 rev/min in a plane normal to the horizontal component of earth’s magnetic field ( BH) at a place.              If BH = 0.4 G at the place, what is the induced emf between the axle and the rim of the wheel?

2

17. Two concentric circular coils, one of small radius r1 and the other of large radius r2, such that r1 << r2, are placed co-axially with centres coinciding. Obtain the mutual inductance of the arrangement.

2


(OR)

            Obtain an expression for the magnetic energy associated with an inductor of self-inductance    

            L, carrying a current I.

2

18. A plane electromagnetic wave of frequency 25 MHz travels in free space along the
 
            x-direction. At a particular point in space and time, E = 6.3 j V/m. What is B at this point?

2
19. When an object is placed 50cm from a thin converging lens, a real image is formed at a distance of 30cm from the lens. When a thin diverging lens is placed in contact with the first lens, the image distance is increased to 50cm. What is the focal length of the diverging lens?
3
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20. (i)  Draw the frequency spectrum of AM signals. 

(ii) What would be the modulation index for an AM wave for which the maximum amplitude    

      is ‘a’ while the minimum amplitude is ‘b’ ? 

3
21. Derive an expression that relates the angle of a prism (A), the angle of minimum deviation (Dm) and the refractive index (µ) of a glass prism using a suitable ray diagram.

3
22. Given below are two electric circuits A and B.

                        [image: image3.png]



Calculate the ratio of power factor of the circuit B to that of the circuit A.

3

23. Why are de Broglie waves associated with a moving football not visible?
The wavelength ‘(’of a photon and the de Broglie wavelength of an electron have the same value. Show that the energy of the photon is 
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times the kinetic energy of electron, where the symbols have their usual meanings.

3

24. Mention any two factors affecting the internal resistance of a cell. How can a potentiometer be used to determine the internal resistance of a cell?

3

25. State the law of radioactive decay. Prove mathematically, that the fraction N/No, of a radioactive element left over after a time t equals 1/x, where x = 2 t/T and T denotes half life of the radioactive element.


3

(OR)

             Obtain the maximum kinetic energy of β-particles, and the radiation frequencies of γ decays           

             in the decay scheme shown in the figure below. 
            You are given that m (198Au) = 197.968233 u and  m(198Hg) =197.966760 u
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3
26. Explain the Geiger-Marsden experiment of alpha-particle scattering. Write down the conclusions based on the experiment.


3

27. Explain the terms: ‘Saturation state’ and ‘cut-off state’. Using the transfer characteristics, explain the use of transistor as a switch.


3
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28. (i) State Gauss’ theorem. On the basis of this, obtain an expression for the electric field at a point near a long, charged conductor of linear charge density ‘(’.

            (ii) A point charge +10µC is a distance 5 cm directly above the centre of a square of side             

             10 cm, as shown in the figure below.  What is the magnitude of the electric flux through the  

             square? 

                                              [image: image10.png]




5


(OR)

(i) Obtain an expression for the energy stored in a parallel plate capacitor. 

(ii) In the following diagram, the energy stored in the 2µF capacitor is 9J. Calculate the total energy stored in the system.

                                         2µF

                    3µF               1µF

   

5

                                               


                                         3µF
29. State Biot-Savart law. Using the law, find the an expression for the magnetic field at the centre of a circular coil of N turns, radius r and carrying current I. Draw the magnetic field lines for a circular loop, clearly indicating the direction of the field. Show graphically, how the magnetic field at the centre of a coil varies with radius of the coil, for a given current flowing in it.

5


(OR)

(i) Using Ampere’s circuital law, obtain an expression for the magnetic field at a point on the axis of a long solenoid with closely wound turns.

(ii) Show that the frequency of revolution of a charged particle inside a cyclotron is independent of its speed.


5

30.  (a) Define ‘wavefront’. Draw the geometrical shape of the wavefronts when (i) light diverges from a point source and (ii) light emerges out of a convex lens when a point source is placed at its focus.

(b) Using Huygen’s principle, obtain Snell’s law of refraction.

5

(OR)


(a)What is meant by ‘diffraction of light’? State the condition under which this phenomenon  

                takes place. Write any two features that distinguishes the observed pattern from the 

                double-slit interference pattern.


(b) How would the diffraction pattern be affected when:


      (i) the with of the slit is decreased?


      (ii) the monochromatic source of light is replaced by a source of white light?

5 


Page 4 of 4
_1260210120.unknown

_1260210245.unknown

_1260210500.unknown

_1260210454.unknown

_1260210203.unknown

_1260013044.unknown

