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Sample Paper

Class – XII
Subject – Physics
1. Define electric field intensity at a point. Derive an expression for the electric field intensity at a point on    

    the axial line of a short dipole.
2. Show that the potential on the equatorial line of an electric dipole is zero

3. What is an electric dipole? Derive an expression for the torque acting on an electric dipole, when held in a 

     uniform electric field. Hence, define the dipole moment.

4. State Gauss theorem in electrostatics. Using this theorem, derive an expression for the electric field    

     intensity due to an infinite plane sheet of charge of charge density σ
5. Show mathematically that for any point out side the shell, the field due to a uniformly charged thin   

    spherical shell is the same as if the entire charge of the shell is concentrated at the centre.

6. Apply gauss theorem to find electric field intensity at a point due to an infinitely long thin, uniformly 
    charged straight wire.
7. Define the capacitance of a capacitor. Give its S.I unit for a parallel plate capacitor, prove that the total 

    energy stored in a capacitor is ½ cv2 and hence derive expression for the energy density of the capacitor.

8. Derive an expression for the capacitance of a parallel plate capacitor when the space between the plates   

    is partially filled with a dielectric medium of dielectric constant k. 

9. Obtain the equivalent capacitance of the network in figure shown below. For a 300V supply determine   

    the charge and voltage across each capacitor.
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10. Give the principle of working of a Van –De – Graff generator. With the help of a labeled diagram 

       describe its construction and working. How is the leakage of charge minimized from the generator?

11. Establish a relation between drift velocity  of an electron in a conductor of cross section A carrying 

       current I and concentration ‘n’ of free electrons per unit volume of conductor.
12. Define the term resistivity and write its S.I unit. Derive the expressions for (i) resistance (ii) the 

      resistivity of a conductor in terms of number density of free electrons and relaxation time.

13. Draw a circuit diagram for a meter bridge two determine the unknown resistance of a resistor why are             

      the connections between the resistors of a meter bridge made of thick copper strips? Find the shift in the   

     balance point of a meter bridge, when the two resistors in the two gaps are interchanged.

14. With the help of a circuit diagram explain how the internal resistance of a cell can be determine by using 

      a potentiometer? Write the formula used?
15. Show graphically the variation of resistivity with temperature for 

       (i) Metals (ii) alloys (iii) semi conductors (iv) non conductor (carbon)

16. Why is potentiometer preferred over voltmeter to measure the emf of a cell? The potentiometer wire AB 
       shown in the fig. is 400 cm long. Where should the free end of a galvanometer be connected so that the 

       galvanometer shows zero deflection.
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17. Two wires of equal length, one of aluminium and the other of copper have the same resistance. Which of 

       the two wires is lighter? Hence, explain why aluminium wires are preferred for over head power cables

        (     rho  copper 9 * 10 8          alluminium       rho 3 * 10 8                                                                                                Relative density of aluminium 2.7 and of copper 8.9).
18. State kirchhoff’s laws for electrical circuits. Derive the balance condition for a Wheatstone bridge using  

      this laws. 

19. State joule’s law of heating by electric circuit. Name materials used for making (i) standard resistor (ii) 

      heater element. 
20. Define the term mobility for a charge carrier and state its S.I unit. Name mobile charge carrier in (i)     

      electrolyte (ii) a semi conductor (iii) ionized gas.

21. Derive a formula for the force between two parallel straight conductors carrying current in the opposite 

      direction and write the nature of the force. Hence define an ampere.

22. Derive an expression for the torque on a rectangular coil carrying current placed in the magnetic field

23. Explain how will you convert a galvanometer into a voltmeter to read a maximum potential V volt. And           

      explain the conversion to ammeter also.

24. Using Biot- Savart’s  law, Derive an expression for the magnetic field at any point on the axis of a 

      circular coil of radius r and having N number of turns. Indicate the direction of the magnetic field.

25. Write the expression for the torque experienced by magnetic dipole in a uniform magnetic field.
26. Distinguish between Diamagnetic, paramagnetic and ferromagnetic substances.

27. Derive an expression for maximum force experienced by a straight conductor of length L, carrying 

      current I and kept in a uniform magnetic field, B. 

28. Explain with the help of the labeled diagram the underlying principle, construction and working of a cyclotron.

29. Explain with the help of the labeled diagram the underlying principle, construction and working of a moving 

      coil galvanometer. Hence explain the use of radial magnetic field. 

30. Name the elements of the earth’s magnetic field at a place.  Explain their meaning?

31. Derive an expression for average power consumed over complete cycle of alternating current.

32. Prove that the energy stored in an inductor is given by ½ LI2.

33. Derive an expression for reactance of capacitor and inductor towards a.c.

34. Derive an expression for root mean square value of a. c.

35. Derive an expression for mutual inductance of a pair of coaxial solenoids having number of turns N1 and N2.

36. What are the possible causes of energy loss in a transformer? How are these minimized?
37. Derive an expression for the impedance of an a. c circuit containing L, C and R in series and find expression 

      for resonant frequency.

38. State Lenz’s rule. Show that Lenz’s law is an accordance with the law of conservation of energy.

39. A metallic rod of length L and resistance R is moving normal to an uniform magnetic field B with a velocity 
      V deduce expressions for (i) the emf induced and (ii) the induced current, in the metallic rod.

40. Explain with the help of a diagram the principle, construction and working of a step-up transformer.

41. Write the expression for the velocity of the electromagnetic waves in vacuum.

42. State four properties of electromagnetic waves.

43. Draw a labeled diagram of Hertz experimental setup to produce electromagnetic waves. Explain the 

     generation of electromagnetic waves using this setup.

44. Answer the following.


(a) Long distance radio broadcast use short wave bands. Why?

             (b) It is necessary to use satellites for long distance T.V transmission. Why?

             (c) Optical and radio telescope are built on the ground but X- ray astronomy is possible only from 

                   satellites orbiting the earth. Why?
             (d) The small ozone layer on the top of the stratosphere is crucial for the human survival. Why?

            (e) If earth did not have an atmosphere, would its average surface temperature be higher of lower than 

                 what it is now? 

             (f) Some scientist have predicted that a global nuclear war on the earth would be followed by a severe 

                  nuclear winter with devastating effect on life on earth. What might be the basis of this prediction?
45. Give two uses of each of the following radiowave, microwave, infrared, visible light, ultraviolet, X rays and 

      gamma rays.
46. State the conditions which must be satisfied for two sources to be coherent.

47. Derive an expression for the fringe width in young’s double slit experiment.

48. Deduce snell’s law of refraction using Huygens wave theory.
49. What is meant by diffraction of light? Draw a graph to show the relative intensity distribution for a single slit 

        diffraction pattern obtain an expression for the first minimum of diffraction.

50 With the help of a ray diagram illustrate the formation of the final image of an object in a compound 

    microscope . Derive an expression for its magnifying power. How can the magnifying power be increased.

 51.  With the help of a ray diagram explain the formation of image in an astronomical telescope for a distant 

object. Define the term magnifying power of a telescope. Derive an expression for its magnifying power when it is in practical adjustment and normal adjustment.
52. Derive Len’s maker’s formula in case of a double convex lens. State the assumptiond made and convention of     

       signs used.

53. Draw a graph to show the variation of angle of deviation δ with the angle of incidence I , when rays of mono choramatic light passes through a prism of refracting angle ‘A’ deduce the relation

54. State Huygen’s principle. How diffraction is produced by a narrow slit which is illuminated by a monochromatic  

     light. 
55. Give the expression for the resolving power of telescope and microscope.
56. Write two conditions necessary for total internal reflection to take place.
57. What is meant by a linearly polarized light briefly explain a method for producing polarized light.

58. Derive the formula for refractive index of material of prism.
59. Derive mirror equation.

60. Derive lens equation.

61. Derive the expression for the De- Broglie wavelength of an electron moving under a potential difference of V volt.

62. Draw graph showing the vibration of photo electric current with anode potential of a photo cell for

(i)  The same frequency but different intensities I1>I2 >I3 of incident radiation.
       (ii) The same intensity but different frequencies υ1>υ2 >υ3 of incident radiation. Explain why the saturation  

              current  is independent of the anode potential.

63. Explain Davison and Germar experiment. Explain briefly how De- Broglie relation was experimentally verified in 

      case of electrons.

64. An electron, a α- particle and a proton have the same kinetic energy. Which of this particle has the shortest De- 

      Broglie wavelength? 
65. Draw a graph showing the vibration of De- Broglie wavelength with the momentum of an electron.

66. Explain photoelectric effect on the basis of Einstein,s photo electric equation.

67. Draw a graph showing the vibration of stopping potential with frequency of radiations incident on the metal plate.  

      How can the value of planks constant be determined from this graph.

68. Explain the working of photo cell. 

69. Calculate the (a) momentum and (b) De- Broglie wavelength of the electrons accelerated, through a potential 

      difference of 56 V.

70. The work function of a certain metal 4.2 e v will this metal give photoelectric emission for incident radiation of 

      wavelength 330 nm ?

71. Can it be concluded from beta decay that electron exist inside the nucleus?
72. Define binding energy, binding energy per nucleon, mass defect and  packing fraction.

73. Explain Rutherford’s experiments on the scattering of alpha particles and state the significance of the results.

74. Draw a diagram to show the variation of binding energy per nucleon with mass number for different nuclei. State 

      with reason why light nuclei usually undergo nuclear fission. 
75. Define the term : Half life period and decay constant of a radio active sample. Derive the relation between these 

      terms.

76. Write the two characteristics feature of nuclear force which distinguish it from the coulomb force.
77. Derive the relation for N = N0e-λt for radio active decay and what do you mean by activity of a radio active 

      substance.
78. What is the empirical relation between the mass number and the radius of a nucleus.

79. State Bohr’s postulate for the permitted orbits for the electron in a hydrogen atom. Define Redbugs constant.

80. Calculate the binding energy per nucleon of 
81. With the help of a labeled circuit diagram, explain the use of a transistor as an oscillator.

82. Explain the use of p-n junction as a full wave rectifier draw the circuit diagram explain its working and draw its 

       input and output waveform.

83. With the help of a  circuit diagram, explain the action of a p-n-p transistor or n-p-n transistor as an amplifier.
84. Explain the working of transistor as a switch.

85. What is a zener diode? How it is symbolically represented? With the help of a circuit diagram, explain the use of 

       zener diode as a voltage stabilizer.

86. Draw the symbol of OR, AND, NOR , NOT, NAND and XOR with their truth table.

87. Explain how the depletion layer and the barrier potential are formed in a p-n junction diode.
88. Draw the energy band diagram of a p type semiconductor. Deduce an expression for the conductivity of a p type 

      semiconductor.

89. Write the truth table for the circuit given in the figure below, consisting of NOR gates only. Identify the logic 

       operations performed by circuits.
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90. Distinguish between conductors, insulators and semiconductors on the basis of the band theory in solids.

91. What should be the length of a dipole antenna for a carrier wave having frequency 3 x 108 Hz? 

92. What is a repeater?
 93. What is modulation and modulation index.

94. What is a transducer?

95. Draw a block diagram depicting the general form of a communication system and describe briefly its parts

96. Derive the expression for the maximum distance up to which signals can be received on earth.

97. Explain amplitude modulation , frequency modulation and phase modulation.

98. Explain why modulation is needed?

99. What does the term LOS means name the type of wave used for this communication.

100. What is an antenna. A T.V tower has the height of 75 m what area it will cover. 
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