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     OCTOBER – 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.   If 1 kg of substance is fully converted into energy, the energy produced is 

 

     (a)  9 x 10
16

J   (b) 9 x 10
24

J  (c) 1 J  (d) 3 x 10
8
J 

 

2.   Isotopes have 

     (a)  same mass number but different atomic numbers 

     (b)  same proton number and neutron number 

     (c)  same proton number but different neutron numbers      

     (d)  same neutron number but different proton numbers 

   

3.    The ionisation power is maximum for      

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

 

4.   The half-life period of N
13

 is 10.1 minute. Its life time is 

       
 

5.   The coolant used in fast breeder reactor is 

       (a) ordinary water   (b) heavy water   (c) liquid sodium        (d) boron carbide 

 

 

                                         www.usefuldesk.com 
 

 

6.  In a series LCR circuit, at resonance 

       
 

7.   Electromagnetic waves are 

       (a) transverse      (b) longitudinal 

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

 

8.   The dark lines found in the solar spectrum are called 

      (a) Raman lines   (b) Fraunhofer lines  (c) Stokes lines  (d) Anti-Stokes lines 

 

9.  In young’s experiment, the third bright band for wavelength of light 6000 A coincides with the 

     fourth bright for another source in the same arrangement. The wavelength of another source is 

       (a) 4500 A         (b) 6000 A   (c) 5000 A  (d) 4000 A 

 

10.  A ray of light travelling in a rarer medium and reflected at the surface of a denser medium 

       automatically undergoes a 

       
 

11.  Which of the following quantities is a scalar? 

      (a) Electric dipole moment        (b) Electric force 

      (c) Electric field           (d) Electric potential 
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12. The capacitance of a parallel plate capacitor increases from 5 µF to 60 µF, when a dielectric is 

       filled between the plates. The dielectric constant of the dielectric is 

      (a) 65   (b) 55        (c) 12    (d) 10 

 

13. The intensity of electric field at a point is equal to 

     (a) the force experienced by a charge q 

     (b) the work done in bringing unit positive charge from infinity to that point. 

     (c) the positive gradient of the potential 

     (d) the negative gradient of the potential 

      

14. The capacitance of a capacitor is 

     (a) directly proportional to the charge q given to it. 

     (b) inversely proportional to its potential u 

     (c) directly proportional to the charge q and inversely proportional to the potential u 

     (d) independent of both the charge q and potential v 

 

15.  The relation between current and drift velocity is 

 

   
16. The forbidden energy gap for silicon is of the order of 

                                             

      (a) 1eV   (b) 1.2eV  (c) 1.1eV (d) 2.1eV 

 

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) the type of semiconductor material 

 

18. An oscillator is 

     (a) an amplifier with feedback  (b) a convertor of a.c to d.c energy 

     (c) nothing but an amplifier  (d) an amplifier without feedback 
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19. For FM receivers, the intermediate frequency is 

    (a) 455 kHz  (b) 455 MHZ      (c) 10.7 kHz  (d) 10.7 MHZ 

 

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. The first excitation potential energy or the minimum energy required to excite the atom from 

       ground state of hydrogen atom is 

    (a) 13.6 eV      (b) 10.2 eV  (c) 3.4 eV  (d) 1.89 eV 

 

22.If c is the velocity γ the frequency and λ the wavelength of a radiation, then its frequency is defined as 

    (a) the number of waves in a distance of one metre 

    (b) the number of waves in a distance of λ 

    (c) the number of waves in a distance of c 

    (d) the number of waves produced in a period of T second     
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23. A Coolidge tube operates at 24800 V. The maximum frequency of X-radiation emitted from Coolidge 

      tube is 

      (a) 6 x 10
18

 Hz  (b) 3 x 10
18

 Hz  (c) 6 x 10
8
 Hz  (d) 3 x 10

8
 Hz 

 

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

      (a) J.J.Thomson             (b) Bohr               (c) Sommerfeld  (d) de Broglie 

 

25. The de Broglie wavelength of electron accelerated with a potential V is 

       
 

26. Peltier coefficient at a junction of a thermocouple depends on 

   (a) the current in the thermocouple (b) the time for which current flows 

   (c) the temperature of the junction  

   (d) the charge that passes through the thermocouple                 

 

27. When the number of turns (n) in a galvanometer is doubled current sensitivity 

      (a) remains constant             (b) decreases twice 

      (c) increases twice  (d)  increases four times 

 

28.  An e.m.f. of 12 V is induced when the current in the coil changes at the rate of 40As-1. The 

       coefficient of self induction of the coil is 

      (a) 0.3 H  (b) 0.003 H         (c) 30 H   (d)  4.8 H 

 

29. A rectangular coil is uniformly rotated in a uniform magnetic field such that the axic of rotation 

      is perpendicular to the direction of the magnetic field. When the plane of the coil is perpendicular 

      to the magnetic field. 

    (a)  (i)  magnetic flux is zero, (ii) induced e.m.f. is zero 

    (b)  (i)  magnetic flux is maximum, (ii) induced e.m.f. is maximum 

    (c)  (i)  magnetic flux is maximum, (ii) induced e.m.f. is zero 

    (d)  (i)  magnetic flux is zero, (ii) induced e.m.f. is maximum     

 

30. Which of the following devices does not allow D.C. to pass through? 

     (a) Resitor  (b) Capacitor  (c) Inductor           (d) All of these 
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    PART – II      15 x 3 = 45 

Note: i) Answer any fifteen questions. 

 

31. Define ‘coulomb’ on the basis of Coulomb’s law. 

 

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

 

33. Define drift velocity. 

 

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

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

 

35. State Faraday’s first law of electrolysis. 

 

36. State Fleming’s left hand rule? 
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37. What are the methods of producing induced e.m.f.? 

 

38. 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 filed at the place is 2 x 10
-5

 T. calculate the e.m.f. induced between 

      the ends of the wings. 

 

39. What is Tyndall scattering? 

 

40. A plano-convex lens of radius 3 m is placed on an optically flat glass plate and is illuminated by 

      monochromatic light. The radius of the 8
th

 dark ring 3.6 mm. Calculate the wavelength of light used. 

 

41. Define ionisation potential 

 

42. Calculate the longest wavelength that can analysed by a rock salt crystal of spacing d = 2.82A in 

       first order. 

 

43. Mention any three applications of photoelectric cells. 

 

44. What is mass defect? 

 

45. Define Curie. 

 

46. What do you mean by extrinsic semiconductor?     

 

47. What are the essential components of an LC oscillator? 

 

48. When the negative feedback is applied to an amplifier of gain 50, the gain after feedback falls to 

      25. Calculate feedback ratio. 

 

49. What is Zener diode? 

 

50. What is skip distance? 
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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. Derive an expression for the torque experienced by an electric dipole when placed in a uniform 

      electric field. 

 

52. Describe an experiment to compare the e.m.f.s of two cells using potentiometer. 

 

53. Find the current flowing across three resistors 3Ω, 5Ω and 2Ω connected in parallel to a 15 V 

      supply. Also find the effective resistance and total current drawn from the supply. 

                                                                   (OR) 

       In a metre bridge, the balancing length for a 10Ω resistance in left gap is 51.8 cm. Find the 

      unknown resistance and specific resistance of a wire of length 108 cm and radius 0.2 mm. 

 

54. A galvanometer has a resistance of 40 Ω. It shows full scale deflection for a current of 2mA. How 

      will you convert the galvanometer into a voltmeter of range 0 to 20 V? [0 � 20V] 
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55. Explain the energy losses in the transformer. How are they minimised? 

 

56. Distinguish between Interference and Diffraction. 

 

57.An electron beam passes through a transverse magnetic field of 2 x 10
-3

 tesla and an electric field 

      E of 3.4 x 10
4
V/m acting simultaneously. If the path of the electrons remains undeviated, calculate 

      the speed of electrons. If the electric field is removed, what will be the radius of the electron path? 

       

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

 

59. Explain length contraction. 

 

60. Write the properties of α rays. 

        

61.  State and prove De Morgan’s theorems. 

 

62.  Explain the function of an AM radio transmitter with the help of a block diagram.   

 

 

                                                             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 field due to an electric dipole at a point along its axial line. 

 

64. State the principle and explain the construction and working of a cyclotron. 

 

65. Describe the principle, construction and working of a single phase a.c. generator. 
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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 action of a Bainbridge mass spectrometer to determine the isotopic masses. 

 

69. Explain the output characteristics of an N-P-N transistor connected in common emitter 

      configuration with the help of a neat circuit diagram. 

 

70. Make an analysis of amplitude modulated wave with the help of frequency spectrum. 


