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        MARCH – 2012 

          PHYSICS 

Time Allowed: 3 Hours        Maximum Marks: 150 

                PART - I            30 x 1 = 30  

Note: i) Answer all the questions. 

         ii) Choose and write the correct answer. 

         iii) Each question carries one mark. 

 

1.  A diffraction pattern is obtained using a beam of red light. What happens if the red light is 

     replaced by blue light? 

     (a) Bands disappears                     (b) No change 

     (c) Diffraction pattern becomes narrower and crowded together 

     (d) Diffraction pattern becomes broader and further apart 

 

2.  Avalanche breakdown is primarily dependent on the phenomenon of  

     (a) collision     (b) ionisation  (c) doping     (d) recombination 

   

3.  The colour of light emitted by an LED depends on       

     (a)  its reverse bias        (b) the amount of forward current 

     (c)  its forward bias     (d) type of semiconductor material 

 

4.   The following arrangement performs the logic function of ……… gate. 

          
      (a) AND    (b) OR   (c) NAND       (d) EXOR 

 

5.   Lenz’s law is in accordance with the law of 

      (a)  conservation of charges        (b) conservation of flux 

      (c)  conservation of momentum      (d) conservation of energy 
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6.  The unit of disintegration constant is 

      (a) no unit    (b) second  (c) Second
-1

 (d) curie 

 

7.   The explosion of hydrogen bomb is based on the principle of 

      (a) uncontrolled fission reaction   (b) nuclear fusion reaction 

      (c) controlled fission reaction   (d) photoelectric effect
 

 

8.   Nichrome wire is used as the heating element because it has 

      (a) low specific resistance   (b) low melting point 

      (c) high specific resistance   (d) high conductivity 

 

9.  Which of the following produces large Joule heating effect? 

     (a) 1 A current through 2 Ω resistor for 3 second 

     (b) 1 A current through 3 Ω resistor for 2 second 

     (c) 2 A current through 1 Ω resistor for 2 second 

     (d) 3 A current through 2 Ω resistor for 1 second 
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10. In the photoelectric phenomenon if the ratio of the frequency of incident radiation incident on a 

      photosensitive surface is 1:2:3, the ratio of the photoelectric current is 

      (a) 1:2:3   (b) √1:√2:√3     (c) 1:4:9  (d) 1:1:1 

 

11. The chromium ions doped in the ruby rod 

      (a) absorbs red light               (b) absorbs green light          (c) absorbs blue light (d) emits green light 

 

12. When the charge given to capacitor is doubled, its capacitance 

      (a) increase twice         (b) decrease twice    

      (c) increases four times    (d) does not change 

 

13. The value of relative permittivity of air is 

      (a) 8.85X10
-12

C
2
N

-1
m

-2
         (b) 9.10

9
C

2
N

-1
m

-2
     (c) 1   (d) 8.854X10

12
 

      

14. The work done in moving 500µC charge between two points on equipotential surface is 

       (a) zero       (b) finite positive       (c) finite negative  (d) infinite 

 

15. A hollow metal ball carrying an electric charge produces no electric field at points 

      (a) outside the sphere   (b) on its surface 

      (c) inside the sphere   (d) at a distance more than twice 

 

16. In amplitude modulation, the bandwidth is 

      (a) equal to the signal frequency (b) twice the signal frequency 

      (c) thrice the signal frequency  (d) four times the signal frequency 

 

17. The purpose of dividing each frame into two fields so as to transmit 50 views of the picture per 

      second it 

     (a) to avoid flicker in the picture 

     (b) the fact the handling of higher frequencies is easier 

     (c) that 50 Hz is the power line frequency in India 

     (d) to avoid unwanted noises in the signals. 

 

18. Angle between the electric component and magnetic component of an electromagnetic wave is 
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19. The path difference between two monochromatic light waves of wavelength 4000 A is 2x10
-7

 m. 

      The phase difference between them is 

      
 

20. If i is the angle of incidence, the angle between the incident wavefront and the normal to the 

      reflecting surface is 

     (a) i   (b) 90
о
-i  (c) 90

о
+i  (d) i-90

о
  

 

21. The rms value of a.c. voltage with peak of 311 V is 

    (a) 220 V  (b)  311 V (c) 180 V (d) 320 V 

      

22. Which of the following devices does not allow d.c. to pass through? 

     (a) Registor  (b) Capacitor (c) Inductor (d) All of these.  
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23. Electromagnetic induction is not used in 

     (a) Transformer       (b) Room heater     (c) AC generator     (d) Choke coil 

 

24. Positive rays of the same element produce two different traces in Bainbridge mass spectrometer. 

      The positive ions have 

      (a) same mass with different velocities            (b) same mass with same velocity 

      (c) different masses with same velocity            (d) different masses with different velocities. 

 

25. The time taken by the radioactive element to reduce to l/e time is 

      (a) half-life  (b) mean life      (c)       (d) twice the mean life. 

 

26. If the kinetic energy of the moving particle is E, then the de Broglie wavelength is 

                       
 

27.  When the diameter of a conductor is doubled, its resistance 

      (a) decreases twice         (b) decreases four times 

      (c) decreases sixteen times        (d) increases four times 

 

28. In hydrogen atom which of the following transitions produces spectral line of maximum 

      wavelength? 

      (a) 2�1   (b) 4�1             (c) 6�5  (d) 5�2 

 

29. When an electron jumps from M shell to the K shell it gives 

     (a)  Kσ line   (b) Kβ line      (c)  Lα line  (d) Lβ line 

 

30. The elliptical orbits of electron in the atom were proposed by 

     (a) J.J. Thomson   (b) Bohr      (c) Sommerfeld (d) de Broglie 
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    PART – II      15 x 3 = 45 

Note: i) Answer any fifteen questions. 

 

31. Write the applications of capacitors. 

 

32. Calculate the potential at a point due to a charge of 4x10
-7

C located at 0.09 m away from it 

 

33. State Kirchhoff’s voltage law. 

 

34. What are the applications of secondary cells? 

 

35. Define transition temperature. 

 

36. Define Peltier coefficient. Give its unit. 

 

37. What are the methods of producing induced emf? 

 

38. Write the equation of a 25 cycle current sine waves having rms value of 30 A. 
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39. State Huygens’ principle. 

 

40. In Young’s double slit experiment, the distance between the slits is 1.9 mm. The distance between 

      the slit and the screen is 1 m. It the bandwidth is 0.35 mm, calculate the wavelength of light used. 

 

41. Write the principle of Milikan’s oil drop experiment. 

 

42. A beam of electrons moving with a uniform speed of 4 x 10
7
ms

-1
 is projected normal to the uniform 

      magnetic field where B = 10
-3

 Wb/m
2
. What is path of the beam in magnetic field? 

 

43. What are the limitations of electron microscope? 

 

44. Select the pairs of isotopes, isobars and isotones from the following nuclei: 

      11Na
22

, 12Mg
24

, 11Na
24

, 10Na
23

, 

 

45. Write a note on Leptons. 

 

46.Distinguish between Avalanche breakdown and Zener breakdown. 

     

47. What are the advantages of negative feedback? 

 

48. State De Morgan’s theorems. 

 

49. Find the output of the ideal operational amplifier shown in the following figure for the input of 

       
 

50. Define amplitude modulation. 
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    PART – III     7 x 5 = 35 

Note: i)  Answer the question No.56 compulsorily. 

         ii)  Answer any six of the remaining 11 questions. 

         iii) Draw diagrams wherever necessary. 

51. Prove that the energy stored in a parallel plate capacitor is  

 

52. Three resistors are connected in series with 10V supply as shown in the figure. Find the voltage 

      drop across each resistor, and effective resistance of series combination 

 
 

53. How will you compare the emfs of two cells using a potentiometer? 
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54. Explain how you will convert a galvanometer into a voltmeter.  

 

55. Obtain an expression for the coefficient of mutual induction for two long solenoids. 

 

56. Obtain the expressions for the radius of the nth dark ring in Newton’s rings experiment. 

 

57. Explain the spectral series of hydrogen atom (diagram not necessary) 

       

58. Write any five applications of photoelectric cells. 

 

59. (a) How fast would a rocket have to go relative to an observer for its length to be corrected to 

           99 % of its length at rest? 

                                            OR 

      (b) The work function of iron is 4.7 eV. Calculate the cut-off frequency and the corresponding 

            cut-off wavelength for this metal. 

 

60.  Show that the mass of radium (88Ra
226

) with an activity of 1 curie is almost 1 gram 

       (T1/2 = 1600 years) 

      

61. Explain the working of a diode as half wave rectifier. 

 

62. Mention the principle of Radar and write its applications.    

 

                                                             PART – IV    4 x 10 = 40 

 

Note:  i)  Answer any four questions in detail. 

           ii) Draw diagrams wherever necessary. 

 

63. State Gauss’s law. Using this find an expression for electric field due to an infinitely long straight 

      charged wire with uniform charge density. 

 

64. Deduce the relation for the magnetic induction at a point along the axis of a circular coil carrying 

      current. 

 

65. Write the principle and explain the construction and working of a transformer. Define its 

       efficiency. 
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66. Explain emission and absorption spectra. 

 

67. State the postulates of Bohr atom model. Obtain an expression for the radius of the nth orbit of 

      hydrogen atom. 

 

68. Obtain an expression to deduce the amount of the radioactive substance present at any moment. 

      Obtain the relation between half-life period and decay constant. 

 

69. Sketch the circuit of a Colpitts oscillator and explain its working. 

 

70. With the help of a functional block diagram, explain the operation of a superheterodyne AM 

      receiver. 


