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PHYSICS - 2007

CLASS XII












Max marks:  70
General Instruction:






        

Max time: 3 hrs.   

1. Answer all questions




                        

2. Internal choices are provided for some questions

3. Question numbers 1 to 5 are very short answer questions and carry 1 mark each.

4. Question numbers 6 to 12 are short answer questions and carry 2 marks each.

5. Question numbers 13 to 24 are also short answer questions and carry 3 marks each.

6. Question numbers 25 to 27 are long answer questions and carry 5 marks each.
7. Use log tables if necessary.
8. You may use the following values of physical constants wherever necessary:



     c = 3x108m/s, h = 6.6x10-34Js, e = 1.6x10-19C, μ0 = 4πx10-7TmA-1, ε0 = 8.85x10-12C2N-1m-2
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1. Name the electromagnetic wave produced in Hertz experiment. Give one of its uses.
2. A cardboard is placed between the screen and a source. How many holes should be there in the cardboard so as to get uniform dark and bright bands on the screen? Name the phenomenon.

3. Give one similarity and one difference between the objective of a compound microscope and lens used in a simple microscope.

4. Draw a graph between the number of 
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particles and 
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particle energy in a beta decay process.

5. In frequency modulation the frequency of the carrier wave changes according to the signal.              How a receiver, receives the signal from FMradio station of a particular frequency. 
6.  Find the electric field at a point due to a thin infinite plane circular sheet of charge density ‘σ’.

7. Draw the hysterisis curve of a Ferromagnetic substance. Also mark the coercivity and retentivity.

8. State Lenz’s law. Under what condition the direction of induced current will be along the direction of the source current







                            




(or)



















               Find the Ieff for the square wave.























9. Find the amplitude of electric field of an electromagnetic wave traveling in vacuum, if the average energy density of magnetic field is 8.85x10-10J/m3.
10. If the glancing angle is found to be 500 in the Davisson and Germer experiment, find the wavelength of the electron used.

11. If the wavelength of incident light changes from 4400A0 to 4000A0, when find the change in stopping potential.

12. State the Rutherford and Soddy laws of radioactive disintegration.

13. A charge particle of mass 1.0g is suspended through a silk thread of length 40cm in a horizontal electric field of 4x104N/C. If the particle says at a distance of 24cm from the wall in equilibrium, find the charge on the particle.
(or)




                                                  A particle of mass 5x10-6g is kept over a large horizontal sheet of charge density 4x10-6C/m2, what charge should be given to this particle, so that if released, it does not fall down. How many electrons are to be removed to give this charge?
14. Derive an expression for potential energy of an electric dipole in a uniform electric field.

15. Find the energy stored 






                                        in the 20μF capacitor.
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16. Find the force between two parallel conductors carrying current in the same direction and hence define one ampere.

17. Distinguish between dia and para magnetic substance.

18. A coil of inductance 0.5H and resistance 100Ω is connected to a 220V,50Hz a.c supply,               (i)What is the maximum current in the coil? 



                                             (ii)What is the time lag between the voltage maximum and current maximum?
19. Explain the phenomenon of mutual induction. Calculate the coefficient of mutual induction between two long solenoids.

20. In a two slit experiment with monochromatic light, fringes are obtained in a screen placed at some distance from the slits. If the screen is moved by 5x10-2m towards the slits, the change in fringe width is 3x10-5m. If the distance between the slits is 10-3m, calculate the wavelength of light used. 

21. The half life of 
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60

27

is 5.3 years. How much is the disintegration rate of 7.1mg of this isotope?

22. Draw a circuit diagram of a common-emitter amplifier using a n-p-n transistor. Prove that in this amplifier, the output voltage is 1800 out of phase with the input voltage.

23. What is remote sensing? Mention some of its applications.

24. A TV tower has a height of 70m (i)How much population is covered by the TV broadcast if the average population density around the tower is 1000km-2. Radius of earth is 6.4x106m 
              (ii)By how much the height of tower be increased to double its coverage range?
25. State Wheatstone bridge principle. Discuss the determination of unkown temperature with its help.

















(or)



                                                    What are secondary cells? Explain in brief the charging and discharging of a lead acid accumulator.
26. What is the phenomenon of polarization? Derive the relation connecting the polarizing angle of a medium and its refractive index.













(or)



                                                  Describe an astronomical telescope. Derive expression for its magnifying power when final image is (i)at infinity (ii) at least distance of distinct vision.

27. (a)Define the terms ‘potential barrier’ and ‘depletion region’ for a PN junction.                         (b)Explain with the help of a circuit diagram, the use of a PN diode as full wave rectifier. Draw the input and output waveforms.













(or)




                                              (a)In a photo diode, it is found that the conductivity changes only if the wavelength is less than 620nm. What is the energy band gap?                                                                                                       (b)A common emitter transistor is used as an amplifier. It is found that when a signal of 20mv is added to the base-emitter voltage, the base current changes by 20μA and collector current changes by 1.5mA. Determine (i)input resistance ‘Ri’ (ii)transconductance ‘gm’ and                       (iii) voltage gain. Given load resistance RL = 6kΩ.
*****************************
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