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        JUNE – 2010 
          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. 
         
1.   The photoelectric effect can be explained on the basis of 
     (a)  corpuscular theory of light       (b) wave theory of light 
     (c)  electromagnetic theory of light   (d) quantum theory of light 
 
2.   The ionisation power is maximum for  
      (a) neutrons      (b) α-particles   (c) γ-rays          (d) β-particles 
   
3.   The explosion of an atom bomb is based on the principle of       
       (a)  uncontrolled fission reaction        (b) controlled fission reaction 
       (c)  fusion reaction       (d) thermonuclear reaction 
 
4.   The binding energy of 26Fe56 nucleus is 
      (a) 8.8MeV    (b) 88MeV   (c) 493MeV          (d) 41.3MeV 
 
5.   According to the law of disintegration N=N0e

-λt, the number of radioactive atoms that have been 
     decayed during a time of t is 
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6.  In an A.C. circuit average power consumed is 200W and the apparent power is 300W. The power factor is 
      (a) 1.5    (b) 0.66   (c) 0.33   (d) 1 
 
7.   In an electromagnetic wave the phase difference between electric field Ē and magnetic field B is 

        

 
8.   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 
 
9.  In the grating formula sinØ = Nmλ, the unit of N is 
       (a) metre         (b) metre-1  (c) no unit  (d) (metre)2 
 
10.  The transverse nature of light waves is demonstrated only by the phenomenon of 
      (a) interference (b) diffraction   (c) polarisation  (d) reflection 
 
11. The electric field intensity at a distance r due to infinitely long straight charged wire is directly 
      proportional to 
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12. The work done in moving 500µC charge between two points on equipotential surface is 
      (a) zero      (b) finite positive       (c) finite negative  (d) infinite 
 
13. Electric potential energy (U) of two point charges is 

 
      
14. The ratio of electric potential at point 10cm and 20cm from the centre of an electric dipole along 
      its axial line is 
      (a) 1:2  (b) 2:1   (c) 1:4   (d) 4:1 

 
15.  A toaster operating at 240 V has a resistance of 120Ω. The power is 
      (a) 400W  (b) 2W   (c) 480W  (d) 240W 
 
16. 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 
 
17. An oscillator is 
     (a) an amplifier with feedback  (b) a converter of a.c.to d.c. energy 
     (c) nothing but an amplifier  (d) an amplifier without feedback 
 
18. The Boolean expression ABC can be simplified as 
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19. 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 
 
20. In an A.M. receiver, the local oscillator frequency is 2750 kHz. The tuned-in station frequency is 
     (a) 2905 kHz  (b) 2295 kHz  (c) 3055 kHz  (d) 2250 kHz  
 
21. In Millikan’s experiment, the plates are kept at a distance of 16 mm and are maintained at a  
      potential difference of 10000V. The electric intensity is 
    (a) 62.5 V/m  (b) 6.25 x 105V/m (c) 6.25 x 103V/m (d) 1.6 x 105 V/m 
      
22. If R is Rydberg constant, the shortest wavelength of Paschen series is 
 

      
     

23. of cathode ray particle 
     (a) depends upon the nature of the cathode      (b) depends upon the nature of the anode 
     (c) depends upon the nature of the gas atoms present inside the discharge tube 
     (d) is independent of all these 
 
24. The chromium ions doped in the ruby rod 
      (a) absorbs red light            (b) absorbs green light              (c) absorbs blue light (d) emits green light 
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25. According to the theory of relativity the length of a rod in motion 
      (a) is less than its rest length   (b) is ame as its rest length 
      (c) is more than its rest length 
      (d) may be more or less than or equal to rest length depending upon the speed of the rod 
 
26. For a given thermocouple the neutral temperature 
      (a) depends upon the temperature of cold junction 
      (b) depends upon the temperature of hot junction 
      (c) is a constant 
      (d) depends upon the temperature of cold junction and the temperature of hot junction                 
 
27. 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 
 
28. The self inductance of a straight conductor is 
      (a) zero  (b) infinity         (c) very large  (d) very small 
 
29. Transformer works on 
     (a)  AC only   (b) DC only 
     (c)  both AC and DC  (d) AC more effectively than DC 
 
30. The effective value of alternating current is 
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    PART – II      15 x 3 = 45 
Note: i) Answer any fifteen questions. 
 
31. Mention any three properties of electric lines of force. 
 
32. State Coulomb’s law in electrostatics. 
 
33. The resistance of a platinum wire at 0оC is 4Ω. What will be resistance of the wire at 100оC if 
      the temperature coefficient of resistance of platinum is 0.0038/оC? 
 
34. What are the changes observed at transition temperature when the conductor becomes a 
       superconductor? 
 
35. State Faraday’s laws of electrolysis. 
 
36. What are the limitations of a cyclotron? 
 
37. An aircraft having a wing span of 20.48 m flies due north at a speed of 40 ms-1. If the vertical 
      component of earth’s magnetic field at the place is 2 x 10-5 T, calculate the e.m.f. induced between 
      the ends of the wings. 
 
38. State Lenz’s law. 
 
39. Define optic axis. 
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40. What is Tyndall scattering? 
 
41. What are the characteristics of LASER? 
 
42. Calculate the longest wavelength that can be analysed by a rock salt crystal of spacing d = 2.82A 
      in the first order. 
 
43. According to classical mechanics, what is the concept of time? 
 
44. The half-life of radon is 3.8 days. Calculate its mean life. 
 
45. What are cosmic rays? 
 
46. State De Morgan’s theorems. 
     
47. The base current of  a transistor is 50 µA and collector is 25µA. Find the value of current 
      gain β. 
 
48. Mention any three advantages of IC (integrated circuit). 
 
49. Draw NOT gate using transistor. 
 
50. What are the advantages of digital communication? 
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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. Deduce an expression for the capacitance of a parallel plate capacitor. 
 
52. Three resistors are connected in series with 10V supply as shown in the figure. Find the voltage 
      drop across each resistor. 
 

                                
       What is the drift velocity of an electron in a copper conductor having area 10 x 10-6m2, carrying a 
        current of 2 A. Assume that there are 10 x 1028 electrons/ m3. 
 
53. Explain the working of Daniel cell. 
 
54. Two parallel wires each of length 5 m are placed at a distance of 10 cm apart in air. They carry 
      equal currents along the same direction and experience a mutually attractive force of 3.6 x 10-4N. 
      Find the current through the conductors. 
 
55. Define efficiency of a transformer. Explain the various energy losses in a transformer. How are 
      they minimized? 
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56. State and prove Brewster’s law. 
 
57. Explain the spectral series by hydrogen atom. (Diagram not necessary). 
       
58. Derive Einstein’s photoelectric equation. 
 
59. Derive an expression for de Broglie wavelength of matter waves. 
 
60. Give an explanation for the binding energy curve. (Graph not necessary). 
        
61. A transistor is connected in CE configuration. The voltage drop across the load resistance (RC) 
      3kΩ is 6V. Find the bace current. The current gain of the transistor is 0.97. 
 
62.  With the help of a neat block diagram, explain the function of FM transmitter.   
 
 
                                                             PART – IV    4 x 10 = 40 
 
Note:  i)  Answer any four questions in detail. 
           ii) Draw diagrams wherever necessary. 
 
63. What is an electric dipole? Derive an expression for electric field due to an electric dipole at a 
       point along the axial line. 
 
64. Discuss the motion of a charged particles in a magnetic field. 
 
65. Discuss with theory the method of inducting e.m.f. in a coil by changing its orientation with 
      resepect to the direction of the magnetic field.  
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66. Derive an expression for bandwidth of interference fringes in Young’s double slit experiment. 
 
67. Describe the J.J. Thomson method for determining the specific charge of electron. 
 
68. Discuss the principle and action of a Bainbridge mass spectrometer to determine the isotopic 
      masses. 
 
69. Draw a neat diagram of bridge rectifier and explain its working. 
 
70. Make an analysis of amplitude modulated wave. Plot the frequency spectrum. 


