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                    JUNE – 2007 

         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 output of the given operational amplifier is 

 

 
    (a) -2sin ωt           (b) 2sin ωt           (c) -2sin (ωt + 10

o
)     (d) 2sin (ωt + 10

о
) 

 

2. The symbol to represent LED is 

 
 

3. A logic gate for which there is ‘Low’ output only when both the inputs are ‘High’ is 

    (a) AND           (b)  NAND             (c)  NOR       (d)   EXOR 

 

4. In amplitude modulation, the bandwidth is 

    (a) equal to the signal frequency              (b) twice the signal frequency 

    (c) thrice the signal frequency              (d) four times the signal frequency 

 

5. In interlaced scanning time taken to scan one line is 

    (a) 20 ms  (b) 64 µs   (c) 50 ms  (d) 100 µs 
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6.  According to relativity, the length of a rod in motion 

    (a) is same as its rest length    (b) is more than its rest length 

    (c) is less than its rest length 

    (d) may be more or less than or equal to rest length depending on the speed of the rod. 

 

7. The particles which exchange between the nucleons and responsible for the origin of 

     the nuclear force are 

    (a) photons   (b) leptons (c) mesons  (d) baryons 

 

8. Anaemia can be diagnosed by 

    (a) 15P
31

  (b) 15P
32  

(c) 26Fe
59

 (d) 11Na
24 

 

9. Which of the following is not a moderator? 

    (a) Liquid sodium (b) Ordinary water  (c) Graphite (d) Heavy water 

 

10. An element zX
A
 successively undergoes three α – decays and four β decays and gets 

      converted to an element Y. The mass number and atomic number of the element Y are respectively. 

     (a) A-12 , Z-2  (b) A-12 , Z+2   (c) A-12 , Z+4 (d) A-8 , Z+2 
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11. If R is Ryberg’s constant, the minimum wavelength of hydrogen spectrum is 

      
 

12. According to Bohr’s postulates, which of the following quantities takes discrete values? 

     (a) Kinetic energy    (b) Potential energy 

     (c) Angular momentum    (d) Momentum 

 

13. The ration of the radii of the first three Bohr orbits is 

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

 

14. In holography, which of the following are recorded on a photographic film? 

    (a) Amplitude and frequency (b) Phase and frequency 

    (c) Phase and amplitude  (d) Amplitude, phase and frequency 

 

15. The momentum of the electron having wavelength 2A is 

    (a) 3.3 x 10
24

 kgms
-1

 (b) 6.6 x 10
24

 kgms
-1

 (c) 3.3 x 10
-24

 kgms
-1

 (d) 6.6 x 10
-24

 kgms
-1

 

 

16. The generator rule is 

    (a) Fleming’s left hand rule                  (b) Fleming’s right hand rule 

    (c) Maxwell’s right hand cork screw rule    (d) Ampere’s swimming rule 

 

17. 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 

 

18. When a drop of water is introduced between the glass plate and plano-convex lens in Newton’s 

      ring system, the ring system 

    (a) contracts     (b) expands 

    (c) remains same    (d) first expands, then contracts 
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19. Electric filament lamp gives rise to 

    (a) line spectrum                (b) continuous spectrum 

    (c) band spectrum   (d) line absorption spectrum 

 

20. In young’s double slit experiment, the separation between the slits is halved, and the  

      distance between the slits and the screen is doubled. Then the fringe width is 

    (a) unchanged        (b) halved      (c) doubled       (d) quadrupled 

 

21. In a tangent galvanometet, for a constant current, the deflection is 30
о
. The plane of 

      the coil is rotated through 90
о
. Now, for the same current, the deflection will be 

    (a) 30
о
 (b) 60

о
   (c) 90

о
  (d) 0

о
  

 

22. In which of the following pairs of metals of a thermocouple the e.m.f. is maximum? 

    (a) Fe-Cu  (b) Cu-Zn  (c) Pt-Ag  (d) Sb-Bi 

 

23. In an AC circuit with capacitor only, if the frequency of the signal is zero, then the 

      capacitive reactance is 

    (a) infinity                     (b) Zero 

    (c) finite maximum     (d) finite minimum 
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24. Electromagnetic Induction is not used in 

    (a) transformer  (b) room heater   (c) A.C. generator  (d) choke coil 

 

25. In step-up transformer the output voltage is 11kV and the input voltage is 220V. The 

      ratio of number of turns of secondary to primary is 

    (a) 20:1  (b) 22:1    (c) 50:1    (d)1:50 

26. Which of the following is not a dielectric? 

    (a) Ebonite  (b) Mica   (c) oil    (d) Gold 

 

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

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

 

28. In the given circuit, the effective capacitance between A and B will be 

                                  
    (a) 3 µF  (b) 36/13 µF   (c) 13 µF   (d) 7 µF 

 

29. The direction of electric field at a point on the equatorial line due to an electric dipole is 

      (a) along the equatorial line towards the dipole 

      (b) along the equatorial line away from the dipole 

      (c) parallel to the axis of the dipole and opposite to the direction of dipole moment 

      (d) parallel to the axis of the dipole and in the direction of dipole moment 

 

30. The unit of conductivity is  

    (a) mho  (b) ohm    (c) ohm-m   (d) mho-m
-1

 

 

                                         www.usefuldesk.com 

 

PART – II      15 x 3 = 45 

Note: i) Answer any 15 questions. 

 

31. State Coulomb’s law in electrostatics. 

 

32. What is corona discharge? What are its advantages? 

 

33. Write any three applications of superconductors. 

 

34. Distinguish between electromotive force and potential difference. 

 

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

       resistance is 0.004/
o
C, find its resistance at boiling point of water. Comment on the result. 

 

36. Why is nichrome used as a heating element? 

 

37. Define r.m.s. value of alternating current. 

 

38. State Faraday’s laws of electromagnetic induction. 

 

39. 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? 
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40. Define optic axis of a crystal. 

 

41. How much should be the voltage of an X-ray tube so that the electrons emitted from 

      the cathode may give an X-ray of wavelength 1A after striking the target? 

 

42. What are the conditions to achieve laser action? 

 

43. What is the de Broglie wavelength of an electron of kinetic energy 120 eV? 

 

44. Define roentgen. 

 

45. Write a note on Leptons. 

 

46. What is Zener breakdown? 

 

47. What are the advantages of negative feedback? 

 

48. Find the output of the amplifier circuit given below: 

 
 

49. Draw the circuit diagram of AND gate using diodes and resistor. 

 

50. What is meant by skip distance?   
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PART – III     7 x 5 = 35 

Note: i) Answer the question 51 compulsorily. 

         ii) Answer any SIX questions of the remaining 11 questions. 

         iii) Draw diagrams wherever necessary. 

 

51. Two capacitors of capacitances 0.5 µF and 0.75 µF are connected in parallel and the 

       combination to a 110 V battery. Calcuated the charge from the source and charge on each capacitor. 

 

                                                                  [or] 

 

      A square of side 1.3m has charges +12nC, -24nC, +31nC and +17nC at its corners. Calculate the 

      electric potential at the centre of the square. 

 

52. State and explain Kirchoff’s second law for electrical network. 

 

53. Explain the working of a Leclanche cell with a diagram.       

 

54. What are the special features of magnetic Lorentz force? 

 

55. Explain how an e.m.f. can be induced by changing the area enclosed by the coil. 

 

56. State and prove Brewster’s law 
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57. In Bragg’s spectrometer, the glancing angle for first order spectrum was observed to be 8
o
. Calculate 

      the wavelength of X-rays, if d =2.82x10
-10m

. At what angle will the second maximum occur? 

 

58. Write any five applications of photo-electric cells. 

 

59. Obtain Einstein’s mass-energy equivalence. 

 

60. If the mass defect of the nucleus 6C
12

 is 0.098 amu, then calculate the binding energy per nucleon. 

 

61. Define current amplification factors α and β and obtain the relation between them. 

 

62. Write a short note on fibre optical communication and mention its advantages. 
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                                                       PART – IV    4 x 10 = 40 

Note:  i)  Answer any 4 questions in detail. 

           ii) Draw diagrams wherever necessary. 

 

63. Deduce and expression for the equivalent capacitance of capacitors connected 

      (i) in series and (ii) in parallel. 

 

64. State Joule’s law. Explain Joule’s calorimeter experiment to verify Joule’s laws of heating. 

 

65. Explain the principle, construction and working of a sigle phase a.c. generator. 

 

66. Derive an expression for bandwith of interference fringes in Young’s double slit experiment. 

 

67. Derive Bragg’s law. Explain how a Bragg’s spectrometer can be used to determine the wave length 

      of the X-rays. 

 

68. Describe the principle and action of a Bainbridge mass spectrometer to determine the isotopic 

      masses. 

 

69. With circuit diagram. Explain the working of  Bridge rectifier. Draw its input and output signals. 

 

70. With the help of a functional block diagram, explain the operation of a superheterodyne      

      AM receiver. 
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