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        OCTOBER – 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.   An example for uniaxial crystal is 

     (a) Selenite    (b) Mica  (c) Topaz       (d) Calcite 

 

2.   If 1 kg of a substance is fully converted into energy then the energy produced is  

      (a) 9x10
16

J      (b) 9x10
24

J  (c) 1J         (d) 3x10
8
J 

   

3.   The rays which have the greatest ionising power are       

       (a) neutrons   (b) α-particles    (c) γ-rays     (d) β-particles 

 

4.   The Coolidge tube operates at 24800V. The maximum frequency of X-radiation emitted from 

      Coolidge tube is 

      (a) 6x10
18

Hz    (b) 3x10
18

Hz   (c) 6x10
8
Hz          (d) 3x10

8
Hz 

 

5.   Hydrogen bomb is based on the principle of 

      (a) nuclear fission   (b) nuclear fusion 

      (c) nuclear force   (d) carbon nitrogen cycle 
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6.  If the length of a copper wire has a certain resistance R then on doubling the length, its specific resistance 

      (a) will be doubled   (b) will become 1/4
th

  

      (c) will become 4 times  (d) will remain the same 

 

7.   n capacitors each of capacitance C are connected in series. The effective capacitance is 

       
 

 

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

       
      (a) AND    (b) OR  (c) NAND       (d) EX-OR 

 

9.  The RF channel in a radio transmitter produces 

      (a) audio signals   (b) high frequency carrier waves  

      (c) both audio signal and high frequency carrier waves 

      (d) low frequency carrier waves 

 

10.  The cosmic ray intensity is maximum at a latitude of 

      (a) 0
o
  (b) 45

o
  (c) 90

o
  (d) 60

o
 

 

11. Fuse wire 

      (a) is an alloy of lead and copper (b) has low resistance 

      (c) has high resistance   (d) has high melting point 
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12. In a thermocouple the temperature of the cold junction is -30
o
c and the neutral temperature is 

      270
 o
C. The temperature of inversion is 

      (a) 520
 o
C   (b) 540

 o
C  (c) 500

 o
C (d) 570

 o
C 

 

13. The self-inductance of a straight conductor is 

      a) zero  (b) infinity (c) very large (d) very small 

      

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

      (a) 1:1/2:1/3  (b) 1:2:3  (c) 1:4:9  (d) 1:8:27
 

 

15.  If  γ is the frequency of characteristic X-ray line emitted by a target element of atomic number Z, 

       then Moseley’s law is 

      (a) γ α Z  (b) γ α √Z (c) γ α Z
2
 (d) γ α Z

3
 

 

16. The reverse saturation current in a PN junction diode is only due to 

      (a) majority carriers  (b) minority carriers       (c) acceptor ions  (d) donor ions 

 

17. Printed documents to be transmitted by fax are converted into electrical signal by the process of 

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

 

18. The phase reversal between the input and output voltages in single stage CE amplifier is 
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19. Which of the following quantities is scalar? 

     (a) Dipole moment  (b) Electric force       (c) Electric field  (d) Electric potential 

 

20. According to Rutherford atom model, the spectral lines emitted by an atom is 

     (a) line spectrum    (b) continuous spectrum 

     (c) continuous absorption spectrum  (d) band spectrum 

 

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

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

      

22. The unit henry can also be written as 

    (a) VsA
-1

  (b) WbA
-1

        (c) Ω s   (d) all of these  

     

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

      replaced by blue light? 

     (a) Bands disappear                     (b) No change 

     (c) Diffraction pattern becomes narrower and crowded together 

     (d) Diffraction pattern becomes broader and further apart 

 

24. In an a.c. circuit 

      (a) the average value of current is zero 

      (b) the average value of square of current is zero 

      (c) the average power dissipation is zero 

      (d) the rms current is √2 times of peak current 
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25. The existence of electro magnetic waves was confirmed experimentally by 

      (a) Hertz  (b) James Clark         (c) Maxwell  (d) Huygens 

 

26. Electro magnetic induction is not used in 

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

 

27. The nuclear force between a proton and another proton inside the nucleus is 

      (a) zero  (b) short range         (c) repulsive  (d) long range 

 

28. In a pile of plates arrangement, the angle between the incident light and the reflected plane 

      polarised light is 

      (a) 32.5
 o
  (b) 37.5

 o
         (c) 90

 o
  (d) 115

 o
 

 

29. De Broglie wavelength of an electron accelerated with a potential V is 

      
 

30. A non-polar dielectric is placed in an electric field (E). Its induced dipole moment 

     (a) is zero     (b) acts in the direction of E 

     (c) acts opposite to the direction of E  (d) acts perpendicular to E. 
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    PART – II      15 x 3 = 45 

Note: i) Answer any fifteen questions. 

 

31. State Coulomb’s law in electrostatics. 

 

32. What is meant by dielectric polarisation. 

 

33. Define drift velocity. Give its unit. 

 

34. The resistance of a nichrome wire at 0
о
C is 10Ω. If its temperature coefficient of resistance is 

      0.004/
о
C, find its resistance at boiling point of water. 

 

35. Mention the applications of secondary cells 

 

36. Define ampere. 

 

37. A capacitor blocks d.c. but allows a.c. why? 

 

38. Write the equation of a 25 cycle current sine waves having rms value of 30 A. 

 

39. State Huygens’ principle. 

 

40. In Newton’s rings experiment the diameter of certain order of dark ring is measured to be double 

      that of second ring. What is the order of the ring? 

 

41. What are the drawbacks of Sommerfeld atom model? 

 

42. Write any three applications of laser in medical field. 

 

43.Differentiate between inertial and non-inertial frames of reference. 
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44. Write any three properties of neutrons. 

 

45. Calculate the number of atoms in one gram of 3Li
6
 

 

46. What is Zener diode? 

     

47. Define bandwidth of an amplifier 

 

48. Using transistor, draw the circuit of NOT gate. 

 

49. The gain of an amplifier, without feedback is 100. If 5% of the output voltage is feedback into the 

      input through a negative feedback network, find out the voltage gain after feedback. 

 

50. What are the different types of radio wave propagation. 
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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. Write the properties of electric lines of force. 

 

52. Explain how the emfs of two cells are compared using potentiometer. 

 

53. The effective resistances, are 10Ω, 2.4Ω. when two resistors are connected in series and parallel. 

      what are the resistances of individual resistors? 

 

54. Two straight infinitely long parallel wires carrying equa
1
 current placed at a distance of 20 cm 

      apart experience a mutually attractive force of 4.9x10
-5

N per unit length of the wire. Calculate the 

      current.  

 

55. Obtain an expression for the current flowing in a circuit containing resistance only to which 

      alternating emf is applied. Find the phase relationship between voltage and current. 

 

56. Write a note on Nicol prism 

 

57. Obtain Bragg’s law for X-ray diffraction 

       

58. State the laws of photoelectric emission. 

 

59. Explain length contraction. 

 

60. Calculate the energy released in the following equation: 

      3Li
6
+0n

1
�2He

4
+1H

3
 

      Given mass of 3Li
6
 nucleus = 6.015126 amu. 

      Mass of 0n
1
 = 1.008665 amu 

      Mass of 2He
4
 nucleus = 4.002604 amu 

      Mass of 1H
3
 nucleus = 3.016049 amu.      (OR) 

 

      A piece of bone from an archaeological site is found to give a count rate of 15 counts per minute. 

      A similar sample of fresh bone gives a count rate of 19 counts per minute. Calculate the age of the 
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      specimen. Given T
1/2

 = 5570 years 

      

61. State and prove De Morgan’s theorem. 

 

62. What is an optical fibre? Write the advantages of optical fibre communication.    

 

                                                             PART – IV    4 x 10 = 40 

 

Note:  i)  Answer any four questions in detail. 

           ii) Draw diagrams wherever necessary. 

 

63. Derive an expression for electric potential at a point due to an electric dipole. Discuss the special 

      cases. 

 

64. Describe the principle of construction and working of a cyclotron with a diagram. 

 

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. State the law of radioactive disintegration. Obtain the relation N=Noe
-λt

. Derive the relation 

      between half-life period and decay constant. 

 

69. Explain the working of Bridge rectifier. 

 

70. Explain the principle and working of radar with neat block diagram. 


