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     OCTOBER – 2008 
          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 photon of frequency v is incident on a metal surface of threshold frequency vo. The kinetic 
      energy of the emitted photoelectron is 
     (a) h (v - vo)    (b) hv   (c) hvo  (d) h (v + vo) 
 
2.   The half-life period of a certain radioactive element with disintegration constant 0.06931 per day is 
     (a) 10 days    (b) 14 days              (c) 1 day                (d) 100 days 
   
3.   The radioactive isotope used in agriculture is        
      (a) 15P

31   (b) 15P
32   (c) 11Na23 (d) 11Na24 

 
4.   One amu is equal to 
      (a) 931eV    (b) mass of carbon atom          (c) 1.66 x 10-27 kg    (d) mass of electron 

 
5.   Particle that has no charge and no rest mass but travels with velocity of light is 
     (a) baryon   (b) meson        (c) lepton      (d) photon 
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6.  In a three phase AC generator the three coils are fastened rigidly together and are displaced from 
     each other by an angle 
      (a) 90o  (b) 180o    (c) 120o       (d) 360o 

 
7. In an electromagnetic wave the phase difference between electric field E and magnetic field B is 

      

 
8. The refractive index of the medium, for the polarising angle 60o is 
       (a) 1.732  (b) 1.414    (c) 1.5   (d) 1.468 
 
9. In Raman effect, if the scattered photon gains energy, it gives rise to  
       (a) Stokes’ line          (b) anti-Stokes’ line  
       (c) Stokes’ and anti-Stokes’ lines            (d) Rayleigh hoe 
 
10. In case of Fraunhofer diffraction, the wavefront undergoing diffraction is  
      (a) spherical wavefront   (b) cylindrical wavefront 
      (c) elliptical wavefront   (d) plane wavefront 
 
11. The unit of permittivity is 
      (a) C2N-1m-2  (b) Nm2C-2   (c) Hm-1   (d) NC-2m-2 
 
12. Quantisation of electric charge is given by  

      (a) q = ne  (b) q = cv   (c)   (d)  
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13. An example of conductor is 
     (a) glass  (b) human body   (c) dry wood  (d) ebonite 
 
14. An electric dipole placed in a non-uniform electric field with its axis at an angle Ø with the field 
      experiences 
      (a) only a net force   (b) only a torque 

      (c) both a net force and a torque  (d) neither a net force nor a torque. 
 
15. When two 2 Ω resistances are in parallel their effective resistance is 
      (a) 2Ω  (b) 4Ω    (c) 1Ω  (d) 0.5Ω 
 
16. In common emitter transistor circuit, the base current (Ib) of the transistor is 50 µA and the 
      collector current (Ic) is 25 µA. Then the current gain is 
      (a) 50  (b) 500    (c) 20  (d) 200 
 
17. 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. 
 
18. The following arrangement performs the logic function of 
 

                                            
 
 
      a) AND gate  (b) NAND gate  (c) OR gate (d) NOR gate 
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19. Skip distance is the shortest distance between 
    (a) the point of transmission and the point of reception 
    (b) the uplink station and the downlink station 
    (c) the transmitter and the target 
    (d) the receiver and the target 
 
20. 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 
 
21. According to the postulates of- Bohr, which of the following quantities takes discrete values?  
     (a) Kinetic energy     (b) Potential energy 
     (c) Angular momentum     (d) Momentum  
 
22. The chromium ions doped in the ruby rod 
     (a) absorb red light     (b) absorb green light 
     (c) emit white light     (d) emit green light. 
 
23. Number of waves per unit length is known as 
     (a) wavelength  (b) wave number  (c) bandwidth  (d) frequency 
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24. A three dimensional image of an object can be formed by 
      (a) atomic spectroscopy              (b) holography 
      (c) molecular spectroscopy   (d) MASER 
 
25.  An electron of mass m and charge e accelerated from rest through a potential of V volt, then its 
       final velocity is 
 

 
 
26. In a thermocouple, the temperature of the cold junction is 20оC, the neutral temperature is 270оC. 
      The temperature of inversion is 
      (a) 520оC   (b) 540оC           (c) 500оC  (d) 510оC 
 
27. Thermopile is used to 
      (a) measure temperature    (b) measure current 
      (c) detect thermal radiation   (d) measure pressure 
 
28. A DC of 5A produces the same heating effect as an AC of  
      (a) 50A rms current    (b) 5A peak current 

      (c) 5A rms current    (d) 5√2A peak current 
 
29. Electromagnetic induction is not used in 
     (a) transformer       (b) filament bulb  (c) AC generator  (d) choke coil 
 
30. In RLC series circuit, at resonance 
     (a) current is maximum     (b) impedance is maximum 
     (c) circuit is purely inductive    (d) current is not in phase with the voltage 
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    PART – II      15 x 3 = 45 
Note: i) Answer any 15 questions. 
 
31.What is corona discharge? 
 
32.Calculate the effective capacitance of the combination shown in the figure : 
 

 
 
33. Define drift velocity. 
 
34. Distinguish between electromotive force and potential difference. 
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35. What are the applications of secondary cells? 
 
36. What is neutral temperature of a thermocouple? 
 
37. State Lenz’s law in electromagnetic induction. 
 
38. An ideal transformer has transformation ratio 1:20. If the input power and primary voltage are 
      600 mW and 6 V respectively, find the primary and secondary currents. 
 
39. Write any three uses of infrared radiations. 
 
40. Write the conditions for total internal reflection to take place. 
 
41. Explain any one of the drawbacks of Rutherford atom model. 
 
42. Calculate the longest wavelength that can be analysed by a rock salt crystal of spacing d = 2.82 A 
      in the first order. 
 
43. Calculate the threshold wavelength of certain metal of work function 1.8 eV. 
       
44.  Define roentgen. 
 
45. Define critical size and critical mass. 
 
46. What is meant by doping? 
 
47. Define output impedance of a transistor. 
 
48. State the Barkhausen conditions for oscillations. 
 
49. Find the output Y of the logic circuit given below: 
 

 
 

50. Mention any three advantages of Fibre Optic Communication System. 
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    PART – III     7 x 5 = 35 
Note: i)  Answer the question No.56 compulsorily. 
         ii)  Of the remaining 11 questions, answer any SIX questions. 
         iii) Draw diagrams wherever necessary. 
 
51. Two capacitors of unknown capacitances are connected in series, and parallel. If the net 
      capacitances in the two combinations are 6 µF and 25 µF respectively, find their capacitances. 
 
52. Explain the construction and working of Daniel cell. 
 
53. Write any five applications of superconductors. 
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54. Explain in detail the principle and construction of a tangent galvanometer. (Diagram, theory not necessary) 
 
55. Explain how an e.m.f. can be induced by changing the area enclosed by the coil. 
 
56. A soap film of refractive index 1.34, is illuminated by white light incident at an angle 30о. The 
      reflected light is examined by spectroscope in which dark band corresponding to the wavelength 
      5893 A is found. Calculate the smallest thickness of the film. [OR] 
     A monochromatic light of wavelength 5890 A is incident on a water surface of refractive index 
      1.33. Find the velocity, frequency and wavelength of light in water. 
 
57. Write any five-properties of cathode rays.        
       
58. Explain the construction and working of a photo-emissive cell with diagram. 
 
59. At what speed is a particle moving if the mass is equal to three times its rest mass?  
 
60. Write a note on the biological hazards of nuclear radiations. 
  
61. Explain the circuit symbol and Pin-out configuration of an operational amplifier. 
 
62. Explain with the help of block diagram, the function of FM radio transmitter.   
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                                                             PART – IV    4 x 10 = 40 
 
Note:  i)  Answer any 4 questions in detail. 
           ii) Draw diagrams wherever necessary. 
 
63. State the principle and explain the construction and working of van de Graaff generator. 
 
64. Deduce an expression for the force on a current carrying conductor placed in a magnetic field. 
 
65. Obtain the phase relation between voltage and current in an AC circuit containing a pure 
      inductance. Draw the necessary graph. 
 
66. State Huygen’s principle. On the basis of wave theory, prove the laws of reflection. 
 
67. Describe Millikan’s oil drop experiment to determine the charge of an electron. 
 
68. Obtain an expression for the amount of the radioactive substance present at any moment. Obtain 
       the relation between half-life period and decay constant. 
 
69. With the circuit diagram, explain the function of a CE transistor amplifier. 
 
70. With the functional block diagram, explain the working of a monochrome TV transmitter. 


