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        JUNE – 2011 

          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.   The ratio of the radii of the first three Bohr orbits of the hydrogen atom is 

      
 

2.   X-ray is  

      (a) phenomenon of conversion of kinetic energy into radiation 

      (b) conversion of momentum 

      (c) conversion of energy into mass 

      (d) principle of conversion of charge 

   

3.   In holography which of the following is / are recorded in photographic film? 

       (a)  phase only         (b) Amplitude only 

       (c)  phase and amplitude     (d) Frequency and amplitude 

 

4.   In Millikan’s oil drop experiment, charged oil drop is balanced between the two plates. Now the 

      viscous force 

      (a)  acts downwards         (b) acts upwards 

      (c)  is zero       (d) acts either upwards or downwards 

 

5.   The work function of a photoelectric material is 3.3eV. The thershold frequency will be equal to 

       (a) 8x10
14

Hz  (b) 8x10
10

Hz  (c) 5x10
20

Hz  (d) 4x10
14

Hz 
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6.  The electric field outside the plates of two oppositely charged plane sheets of charge density σ is 

       
 

7.   The unit of permittivity is 

       (a) C
2
N

-1
m

-2
  (b) Nm

2
C

-2
  (c) Hm

-1
   (d) NC

-2
m

-2 

 

8.   A dielectric medium is placed in an electric field E0. The field induced inside the medium 

      (a) acts in the direction of the electric field E0  (b) acts opposite to E0 

      (c) acts perpendicular to E0    (d) is zero 

 

9.  The electric potential energy (U) of two point charges is  

        
 

10.  When two 2 Ω resistances are in parallel, the effective resistance is 

      (a) 2 Ω  (b) 4 Ω   (c) 1 Ω  (d) 0.5 Ω 
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11. A photon of energy 2E is incident on a photosensitive surface of photoelectric work function E. The 

      maximum kinetic energy of photoelectron emitted is 

      (a) E      (b) 2 E        (c) 3 E    (d) 4 E 

 

12. The binding energy of 26Fe
56

 nucleus is? 

      (a) 8.8 MeV      (b) 88 MeV        (c) 493 MeV   (d) 41.3 MeV 

 

13. Anaemia can be diagnosed by 

(a) 15P
31

   (b) 15P
32

            (c) 26Fe
59

  (d) 11Na
24

 

 

 14. Nuclear fission can be explained by 

      (a) shell model   (b) Liquid drop model 

      (c) Quark model   (d) Bohr atom model
 

 

15.  When mass number increases, nuclear density 

      (a) increases    (b) decreases 

      (c) remains constant   (d) may increase (or) decrease 

 

16. An ideal voltmeter has 

      (a) zero resistance 

      (b) finite resistance less than G but greater than zero 

      (c) resistance greater than G but less than infinity  (d) infinite resistance 

 

17. Magnetic induction at a distance a from an infinitely long straight conductor carrying a current 

     I and placed in a medium of permeability µ is 

      
 

18. The unit henry can also written as 

      (a) VsA
-1

  (b) WbA
-1

        (c) Ω s   (d) all of these 
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19. Which of the following does not allow d.c to pass through? 

     (a) Resistor  (b) Capacitor        (c) Inductor  (d) All of these 

 

20. The resonant frequency of RLC circuit is γ0. The inductance is double. The capacitance is also 

     doubled. Now the resonant frequency of the circuit is 

       
 

21. In the forward bias characteristic curve, a diode appears as 

    (a) a high resistance            (b) a capacitor              (c) an OFF switch (d) an ON switch 

      

22. 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  

     

23. A logic gate for which there is an output only when both the inputs are zero is 

     (a) NAND             (b) NOR               (c) EXOR (d) AND 
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24. Printed documents to be transmitted by fax are converted into electrical signals by the process of 

      (a) reflection            (b) scanning              (c) modulation  (d) light variation 

 

25. The intermediate frequency of the superheterodyne AM receiver is 

      (a) 455kHz            (b) 10.7MHz              (c) 455Hz (d) 455MHz 

 

26. When the frequency of an a.c. circuit increases, the capacitive reactance offered by capacitor 

      connected in the circuit 

      (a) increases            (b) decreases              (c) remains the same (d) becomes zero                 

 

27. When a drop of water is introduced between the glass plate and planoconvex lens in Newton’s 

      ring system, the ring system 

      (a)  contracts   (b) expands 

      (c)  remains same  (d) first expands, then contracts 

 

28. The nature of the wavefront corresponding to extraordinary ray inside a calcite crystal is 

      (a) plane  (b) spherical         (c) elliptical  (d) cylindrical 

 

29. Electromagnetic waves are 

     (a) transverse     (b) longitudinal 

     (c) may be longitudinal or transverse  (d) neither longitudinal nor transverse 

 

30. A ray of light is incident on a plane glass surface at an angle of 57
0
30’. The angle between the 

      reflected ray and the refracted ray is 

     (a) 32
0
30’  (b) 90

0
          (c) 115

0
   (d) 57

0
30’ 
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    PART – II      15 x 3 = 45 

Note: i) Answer any fifteen questions. 

 

31.What is an electric dipole? Define electric dipole moment. 

 

32. What is non-polar molecule? Give an example. 

 

33. If 6.25 x 10
18

 electrons flow through a given cross-section in unit time, find the current. 

 

34.Compare emf  and potential difference. 

 

35. State Kirchhoffs voltage law. 

 

36.Define Peltier coefficient. 

 

37. State Fleming’s right hand rule. 

 

38. Define quality factor. 

 

39. A light of wavelength 6000 A falls normally on a thin air film. 6 dark fringes are seen between two 

      points. Calculate the thickness of the thin film. 

 

40.What are the factors on which optical rotation depends on? 

 

41. The minimum wavelength of X-rays produced from a Coolidge tube is 0.05 nm. Find the operating 

      voltage of the Coolidge tube. 
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42. Mention any three applications of laser in medical field. 

 

43.Find de Broglie wavelength of electron in the fourth orbit of hydrogen atom. 

 

44. Write any three properties of neutrons. 

 

45.What are the uses of nuclear reactors? 

 

46. What are the advantages of IC? 

     

47. Define input impedance of a transistor connected in CE mode. 

 

48. Draw difference amplifier circuit using Op-Amp. 

 

49. Give the Boolean equation for the given logic diagram. 

 

                       
 

50.Define modulation factor. 
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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. Three capacitors each of capacitance 9pF are connected in series. 

       i) What is the total capacitance of the combination? 

       ii) What is the potential difference across each capacitor, If the combination is connected to 

            120 V supply? / (OR) 

       Three charges -2x10
-9

C, +3x10
-9

C and -4x10
-9

C are placed at the vertices of an equilateral 

       triangle ABC of side 20cm. Calculate the work done in shifting the charges from A,B and C to A1, 

       B1 and C1 respectively. Which are the mid-points of the sides of triangle? 

 

                                                        
                                   

 

52. Mention any five applications of superconductors.                                

 

53. Explain the determination of the internal resistance of a cell using voltmeter. 

 

54. Explain how you will convert a galvanometer into a voltmeter. 
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55. State Faraday’s laws and Lenz’s law of electromagnetic induction. 

 

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

 

57. What is characteristic X-ray spectrum? Explain its origin. 

       

58. Derive an expression for de Broglie wavelength of matter waves. 

 

59. 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? 

 

60. A reactor is developing energy at the rate of 32 MW. Calculate the required number of fissions per 

      second of 92U
235

. Assume that energy per fission is 200 MeV. 

        

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

 

62. Explain the function of FM transmitter with neat block diagram.   

 

 

                                                             PART – IV    4 x 10 = 40 

 

Note:  i)  Answer any four questions in detail. 

           ii) Draw diagrams wherever necessary. 

 

63. State Gauss law. Using Gauss law, obtain an expression for electric field due to an infinitely long 

       straight uniformly charged wire. 

 

64. Deduce an expression for the force on a current carrying conductor placed in a magnetic field. 

      Find the magnitude of the force. 

 

65. Describe the principle, construction and working of a single phase a.c. generator. 
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66. Explain Raman scattering of light with the help of energy level diagram. 

 

67. Explain the working of a Ruby Laser with the help of energy level diagram. 

 

68. Explain in detail the principle, construction and working of Bainbridge mass spectrometer. 

 

69. With a neat circuit diagram, explain the working of Colpitts oscillator. 

 

70. Explain the functional block diagram of a monochrome TV receiver. 


