CLASS – XII (PHYSICS)
IMPORTANT QUESTION FOR BOARD EXAMINATION 2015-16  
1 Using Gauss law, derive an expression for the electric field intensity at any point outside a uniformly charged thin spherical shell of radius R and charge density C/m 2 . Draw the field lines when the charge density of the sphere is (i) positive, (ii) negative.

2 A uniformly charged conducting sphere of 25 m in diameter has a surface charge density of 100 C/m 2 . Calculate the (i) charge on the sphere (ii) total electric flux passing through the  sphere.

3 Derive the expression for the electric potential at any point on equatorial line and  the axial line of an electric dipole ?

4 Derive an expression for the torque experienced by an electric dipole kept in a uniformly electric field.

5  Obtain the expression for the potential energy of an electric dipole of dipole moment p  placed in an electric field E.

6 (a) Derive an expression for the energy stored in a parallel plate capacitor C, 
       charged to a  potential difference V.

(b)Using Gauss’s law derive an expression for the electric field intensity at any point 
      near A uniformly charged thin wire of charge/length C/m.
7 A thin conducting spherical shell of radius R has charge Q spread uniformly  

       over its surface.Using Gauss’s law, derive an expression for an electric field at a point outside the shell.Draw a graph of electric field E(r) with distance r from the centre of the shell or 0 < r< infinte.

8 State Gauss’s law in electrostatic. Using this law derive an expression for  the electric field due to a uniformly charged infinite plane sheet.

9 Deduce the expression for the electrostatic energy stored in a capacitor of capacitance 

 ‘C’ and having charge ‘Q’. How will the (i) energy stored and (ii) the electric field inside the capacitor be affected when it is completely filled with a dielectric material of dielectric constant ‘K’?

10 Derive the expression of electric field due to dipole on its equatorial plane and axial line. And also state the relation between them.
11 State equipotential surface and write its two properties?
12 Prove that the current density of a metallic conductor is directly proportional to the drift speed of electrons.

14.     A number of identical cells, n, each of emf E, internal resistance r connected in series are Charged by a d.c. source of emf E, using a resistor R.

(i) Draw the circuit arrangement.

(ii) Deduce the expressions for (a) the charging current and (b) the potential difference across the combination of the cells.

15. Define conductivity of a conductor. Explain the variation of conductivity with temperature in good conductors, (b) ionic conductors

16. Define resistivity of a conductor. Plot a graph showing the variation of resistivity with temperature for a metallic conductor. How does one explain such a behaviour, using the mathematical expression of the resistivity of a material.

17. A conductor of length ‘l’ is connected to a dc source of potential ‘V’. If the length of the

conductor is doubled by gradually stretching it, keeping ‘V’ constant, how will (i) drift speed ofelectrons and (ii) resistance of the conductor be affected? Justify your answer.

18.   Sate and prove wheat stone bridge experiment?

19.   Write the principal of potentiometer. Write the expression of 

1 Cmparison of EMF 

2 Potential gradient

3 Internal resistance  using principal of potentiometer

20 State kirchoff’s laws 
21  Define ohm law and non ohmic law. Give its example.

22 Show that no work is done in moving a test charge from one point to another over 

      an equipotential surface?

23 What is equipotential surface. Derive the relation b/w and E and V. 
24    Draw a schematic diagram of a cyclotron. Explain its underlying principle and working, startingclearly the function of the electric and magnetic fields applied on a charged particle.

Deduce an expression for the period of revolution and show that it does not depend on the speed of the charged particle

25.  Using Ampere’s circuital law derive the formula of magnetic field due to straight current carrying conductor.
26. Derive an expression for drift velocity of free electrons in a conductor in terms of relaxation time.

27. State Biot-Savart law. using this law find an expression for the magnetic field at the cneter of a circular coil of N turns, radius r , carrying current I. 
28. Explain the principle and working of a cyclotron with the help of a schematic diagram. Write the expression for cyclotron frequency

29.Derive an expression for drift velocity of free electrons in a conductor in terms of relaxation time.

30. A circular coil of closely wound N turns and radius r carries a current I. Write the expressions for the following:

(i) the magnetic field at its centre

(ii) the magnetic moment of this coil

31. (a) Draw magnetic field lines when a (i) diamagnetic, (ii) paramagnetic substance is placed in an external magnetic field. Which magnetic property distinguishes this behaviour of the field lines  due to the two substances

      (b)Write the expression for the force on a charge moving in a magnetic field/

Define the term magnetic moment of a current loop. Write the expression for the magnetic moment when a electron revolves at a speed v around an orbit of radius r in the hydrogen atom.

32. Explain why steel is preferred for making permanent magnets while soft iron is preferred for making electromagnets.
33. What do you mean by current sensitivity of a moving coil galvanometer. On what factors does it depends/
34. Derive the expression for the force per unit length between two straight  parallel current carrying conductors. Hence define S.I unit of current.

35. With the help of a diagram, explain the principles and working of a moving coil galvanometer.
36. With the help of a circuit, show how a  moving coil galvanometer can be converted into an ammeter of and given range.

39.   Derive an expression for the self-inductance of a long air-cored solenoid of length l 
      and number of turns N.

40 What are permanent magnets ? What is an efficient way of preparing a permanent magnet ? Write two characteristic properties of materials which are required to select them for permanent

magnets.

41 If a particle of charge q is moving with velocity v along the y-axis and the magnetic field B is

acting along the z-axis, use the expression F q ( v ) to find the direction of the force F acting

on it.
42 State the condition for resonance to occur in a series LCR a.c. circuit and derive an expression for

the resonant frequency.

43(a) Define self inductance. Write its S.I. units.

(b) Derive an expression for self inductance of a long solenoid of length l, cross-sectional area  A having N number of turns.

44 Derive the expression for force per unit length between two long straight parallel current carrying conductors. Hence, define one ampere. 

45(a) State the principle of a step-up transformer. Explain, with the help of a labelled diagram, its working.

(b) Describe briefly any two energy losses, giving the reasons for their occurrence in actual

transformers.

46 A circular coil of closely wound N turns and radius r carries a current I. Write the expressions for the following:

(i) the magnetic field at its centre

(ii) the magnetic moment of this coil

47 Draw a ray diagram of an astronomical telescope in the normal adjustment position. State two draw backs of this type of telescope.

48 How does the angular separation of interference fringes change, in Young’s experiment, if the distance between the slits is increased?

49 How is a wavefront defined ? Using Huygen’s construction draw a figure showing the

propagation of a plane wave reflecting at the interface of the two media. Show that the angle of incidence is equal to the angle of reflection.

50 Draw a labelled ray diagram of a compound microscope and write an expression for its

magnifying power.

51 In a single slit diffraction experiment, the width of the slit is made double the original width. How does this affect the size and intensity of the central diffraction band ? Draw a plot of the intensity distribution

52 What is meant by the transverse nature of electromagnetic waves ? Draw a diagram showing the propagation of an electromagnetic wave along the x-direction, indicating clearly the directions of the oscillating electric and magnetic fields associated with it.

53 In a single slit diffraction experiment, when a tiny circular obstacle is placed in the path of  light from a distant source, a bright spot is seen at the centre of the shadow of the obstacle.

Explain why? State two points of difference between the interference pattern obtained in Young’s double slit experiment and the diffraction pattern due to a single slit.

54(a) Derive the relationship between the peak and the rms value of current in an a.c. circuit.

(b) Describe briefly, with the help of a labelled diagram, working of a step-up transformer. A step-up transformer converts a low voltage into high voltage. Does it not violate the principle of conservation of energy? Explain.

55(a) Obtain the conditions for the bright and dark fringes in diffraction pattern due to a single narrow slit illuminated by a monochromatic source.

Explain clearly why the secondary maxima go on becoming weaker with increasing n.

(b) When the width of the slit is made double, how would this affect the size and intensity of the central diffraction band? Justify.   


56(a) What is the effect on the interference fringes in a Young’s double slit experiment when

(i) the separation between the two slits in decreased?

(ii) the width of the source slit is increased?

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

Justify your answer in each case.

57 Use Huygens’ geometrical construction to show the behaviour of a plane wavefront.

(i) passing through a biconvex lens;

(ii) reflecting by a concave mirror.

(b) When monochromatic light is incident on a surface separating two media, why does the

refracted light have the same frequency as that of the incident light

58  Define a wavelength.Use Huygens’ geometrical construction to show the propagation of a plane wavefront from a rarer medium (i) to a denser medium (ii) undergoing refraction.

Hence derive Snell’s law of refraction. 

59 A series LCR circuit is connected to an ac source. Using the phasor diagram, derive the expression for the impedance of the circuit. Plot a graph to show the variation of current with frequency of the source, explaining the nature of its variation.

60 Define the terms (i) ‘cut-off voltage’ and (ii) ‘threshold frequency’ in relation to the phenomenon of photoelectric effect.

Using Einstein’s photoelectric equation show how the cut-off voltage and threshold frequency for a given photosensitive material can be determined with the help of a suitable plot/graph.

61 Draw a labelled ray diagram of a reflecting telescope. Mention its two advantages over the

refracting telescope.

62(a) What is plane polarised light? Two polaroids are placed at 90° to each other and the

transmitted intensity is zero. What happens when one more polaroid is placed between these two, bisecting the angle between them ? How will the intensity of transmitted light vary on further rotating the third polaroid?

(b) If a light beam shows no intensity variation when transmitted through a polaroid which is

rotated, does it mean that the light is unpolarised ? Explain briefly.

63 How does the angular separation of interference fringes change, in Young’s experiment, if the distance between the slits is increased?

64 An electron and alpha particle have the same kinetic energy. How are the de-Broglie wavelengths associated with them related?

65 How is a wavefront defined ? Using Huygen’s construction draw a figure showing the

propagation of a plane wave reflecting at the interface of the two media. Show that the angle of incidence is equal to the angle of reflection.

66 What is meant by the transverse nature of electromagnetic waves ? Draw a diagram showing the propagation of an electromagnetic wave along the x-direction, indicating clearly the directions of the oscillating electric and magnetic fields associated with it.

67 State the law of radioactive decay. If N0 is the number of radioactive nuclei in the sample at some initial time, t 0 , find out the relation to determine the number N present at a subsequent time. Draw a plot of N as a function of time.

68 Draw a plot of the binding energy per nucleon as a function of mass number for a large number of nuclei.

Explain the energy release in the process of nuclear fission from the above plot. Write a typical nuclear reaction in which a large amount of energy is released in the process of nuclear fission.

69 Show that Bohr’s second postulate, ‘the electron revolves around the nucleus only in certain fixed orbits without radiating energy' can be explained on the basis of de-Broglie hypothesis of wave nature of electron.

70 A radioactive nucleus ‘A’ undergoes a series of decays according to the following scheme :

 A--ALPHA------A1--BETA-----A2---ALPHA ----A3----GAMMA ----A4
The mass number and atomic number of A are 180 and 72 respectively. What are these numbers for A4 ?

71 A proton and an alpha particle are accelerated through the same potential. Which one of the two has (i) greater value of de-Broglie wavelength associated with it, and (ii) less kinetic enrgy? Justify your answers.

72 (i) What characteristic property of nuclear force explains the constancy of binding energy per nucleon (BE/A) in the range of mass number ‘A’ lying 30 < A < 170?

(ii) Show that the density of nucleus over a wide range of nuclei is constant independent of mass number A.

73 Draw a circuit diagram of a full-wave rectifier. Explain its working principle. Draw the input/output wave-forms indicating clearly the functions of the two diodes used.

74 With a circuit diagram, explain how a zener diode can be used as a voltage regulator.

75 Explain briefly, with the help of a circuit diagram, how a p-n junction diode works as a half wave rectifier.

76 What does the term ‘LOS communication’ mean ? Name the types of waves that are used for this communication. Give typical examples, with the help of a suitable figure, of communication systems that use space wave mode propagation.

77(i) Draw a circuit diagram to study the input and output characteristics of an n-p-n transistor in its common emitter configuration. Draw the typical input and output characteristics.

(ii) Explain, with the help of a circuit diagram, the working of n-p-n transistor as a common emitter amplifier.

78 Explain briefly the following terms used in communication system:

(i) Transducer

(ii) Repeater

(iii) Amplification

79 Describe briefly with the help of a circuit diagram, the paths of current carriers in an n-p-n

transistor with emitter-base junction forward biased and base-collector junction reverse biased.

80 Mention three ‘different modes of propagation used in communication system. Explain with the help of a diagram how long distance communication can be achieved by ionospheric reflection of radio waves.

81 State de-Broglie hypothesis.

82 Draw the logic circuit of NOT gate and write its truth table. 
 


 Draw the logic circuit of AND gate and write its truth table.

83 Draw transfer characteristics of common emitter n-p-n transistor. Point out the region in which the transistor operates as an amplifier. Define the following terms used in transistor amplifiers:

(i) Input resistance

(ii) Output resistance

(iii) Current amplification factor  

84 Distinguish between ‘Analog and Digital signals’.

85 Mention the function of any two of the following used in communication system:

(i) Transducer (ii) Repeater

(iii) Transmitter (iv) Bandpass Filter

86   Write the SI unit of inductance. Hence define it SI unit.
87   Deduce the expression of energy stored in an inductor.
88   Derive the expression of mutual induction of two coaxially solenoid.
89   A conducting rod of length L with one end pivoted is rotated with a uniform angular   
  speed omega (w) in a vertical plane, normal to a uniform magnetic field B. deduce   

  expression for the e.m.f induced in this rod. 
90  Two circular coils, one of radius r and the other of radius R are placed coaxially with their centers coinciding. For R>r. obtain an expression for the mutual inductance of the arrangement. 
91 A 100 turns coil of area 0.1m2 rotates at half a revolution per sec. it is placed in a uniform magnetic field of 0.01 T perpendiculars to the axis of rotation of the coil. Calculate the maximum voltage generated in the coil?(0.314V)
92 
[image: image1] What is the direction of current in loop?  
93 The magnetic flux threading a coil changes from 12 x 10-3 Wb to 6 x 10-3 in 0.04s. Calculate the induced e.m.f?
94  State the condition for resonance to occur in a series LCR a.c. circuit and derive an expression for
the resonant frequency.

96  (a) Define self inductance. Write its S.I. units.

(b) Derive an expression for self inductance of a long solenoid of length l, cross-sectional area

A having N number of turns.

97  (a) State the principle of a step-up transformer. Explain, with the help of a labelled diagram, its working.

(b) Describe briefly any two energy losses, giving the reasons for their occurrence in actual

transformers.

98  (a) Derive the relationship between the peak and the rms value of current in an a.c. circuit.

(b) Describe briefly, with the help of a labelled diagram, working of a step-up transformer. A step-up transformer converts a low voltage into high voltage. Does it not violate the principle of conservation of energy? Explain.

99  A series LCR circuit is connected to an ac source. Using the phasor diagram, derive the expression for the impedance of the circuit. Plot a graph to show the variation of current with frequency of the source, explaining the nature of its variation.

