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Guess Paper – 2012
Class – XII
 Subject – Physics optics
Time : One and half Hours                                                                                                            Max. Marks: 50

General Instructions

(a) All questions are compulsory.

(b) There are 20 questions in total. Questions 1 to 5 carry one mark each; questions 6 to 13 carry two marks  

      Each, questions 14 to 16 carry three marks each and questions 17 to 20 carry five marks each.

(c) There is no overall choice. However, an internal choice has been provided in one question of five marks. 

(d) Use of calculators is not permitted.

(e) You may use the following physical constants wherever necessary:

      c = 3 x 108ms-1
     h = 6.6 x 10-34Js

      e = 1.6 x 10-19 C

     Boltzmann constant k = 1.38 x 1023 JK-
    Avogadro’s number NA = 6.023 x 1023/mole

    Mass of neutron mn = 1.6 x 10-27 kg

[image: image2.png]    Mass of electron me =  1.6 x 10-31 kg

1. A convex mirror always produces a virtual image independent of the location of the object. Use mirror equation to prove it.
2. How does the power of a convex lens vary if the incident red light is replaced by violet light?

3. How is the angle of minimum deviation of the glass prism vary, if the incident violet light is replaced by red light?

4. An unpolarised light is incident on the boundary between two transparent media. State the condition when the reflected wave is totally plane polarized.
5. Obtain the condition for getting dark and bright fringes in young’s experiment. Hence write the expression for fringe width.

6. When light travel from rarer to denser medium, the speed decreases does this change imply a decrease in the energy carried by the light wave? Justify your answer.

7. Explain the phenomenon of total internal reflection of light. What are the condition of the phenomenon? Explain the meaning of critical angle.
8. A convex lens of refractive index 1.5 has a focal length of 18 cm in air. Calculate the change in its focal length when it is immersed in water of refractive index 4/3.

9. State three characteristic features which distinguish the interference pattern due to two coherently illuminated sources as compared to that observed in a diffraction pattern due to single slit.

10. Define the term resolving power of a telescope. How does it get affected on.

a) increasing the wavelength of the light used.

b) Increasing the diameter of the lens.

11.A ray of light passing through an equilateral triangular glass prism from air undergoes minimum deviation 

     when angle of incidence is ¾ of the angle of prism. Calculate the speed of light in the prism.

12.An astronomical telescope uses two lenses of power 10 D and 1 D. What is its magnifying power in normal 

     adjustment?
13.The following table gives the values of the angle of deviation for the different values of the angle of 

      incidence, for a triangular prism.
	Angle of Incidence
	33
	38
	42
	52
	60
	71

	Angle of Deviation
	60
	50
	46
	40
	43
	50


(i) For what value of angle of incidence, is the angle of emergence likely to be equal to the angle of incidence itself?
(ii) Draw a ray diagram, showing the passage of a ray of light through this prism when the angle of incidence has the above value.

14.Derive the expression for the refractive index of the material of the prism in the term of the angle of the 
     prism and angle of minimum deviation.
    Use this formula to calculate the angle of minimum deviation for an equilateral triangular prism of   

    refractive index √3.

15. Draw a labeled ray diagram of an astronomical telescope for near point adjustment. You are given three   

      lenses of power 0.5 D, 4 D and 10 D. State with reason which two lenses will you select for constructing a   

      good astronomical telescope.

            Calculate the resolving power of this telescope, assuming the diameter of the objective lens to be 6cm and   

             wavelength of the light used to be 540 nm.

16. Explain using Huygens principle how diffraction is produced by a narrow slit which is illuminated by a   

      monochromatic light.

      Show that central maxima is twice as wide as the other maxima and the pattern become narrower as the  

      width of the slit is increased.

17.Draw a labeled ray diagram of a compound microscope, showing the formation of image at the near point 
     of the eye.

     A compound microscope uses an objective lens of focal length 4 cm and eye lens of focal length 10 cm.   

     An object is placed at 6 cm from the objective lens.
     Calculate magnifying power of the compound microscope, if final image is formed at the near point.

     Calculate the length of the compound microscope also.

18. What are coherent sources? Why are coherent sources required to produce interference of light? Give one   

      example of interference of light in every day life.

      In youngs double slit experiment, the two slits are 0.03 cm apart and the screen is placed at a distance of   

      1.5 M away from the slit. The distance between the central bright fringe and 4th bright fringe is 1 cm.   

      Calculate the wavelength of the light.

19.What is plane polarized light ? Two polaroids are placed at 900 to each other and the transmitted intensity   

     is zero . What happen when one more polaroid is placed between these two, bisecting the angle between   

     them? How will the intensity of transmitted light vary on further rotating the third polaroid.   

     If a light beam shows no intensity variation when transmitted through a polaroid which is rotated, Does it   

     mean that the light is unpolarised? Explain.
     20 What is lens makers formula? Derive its expression for double convex lens, using the assumptions and   

           conventions of signs used.
                                                                                     OR

          A tank is filled with water to a height of 12.5 cm. The apparent depth of a needle lying at the bottom of the   

         tank is measured by a microscope to be 9.4 cm. What is the refractive index of water? If water is replaced    

         by a liquid of refractive index 1.63 up to the same height, by what distance would the microscope have to be 
         moved to focus on the needle again?
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General Instructions
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(b) There are 20 questions in total. Questions 1 to 5 carry one mark each; questions 6 to 13 carry two marks  

      Each, questions 14 to 16 carry three marks each and questions 17 to 20 carry five marks each.

(c) There is no overall choice. However, an internal choice has been provided in one question of five marks. 

(d) Use of calculators is not permitted.

(e) You may use the following physical constants wherever necessary:

      c = 3 x 108ms-1
     h = 6.6 x 10-34Js

      e = 1.6 x 10-19 C

     Boltzmann constant k = 1.38 x 1023 JK-
    Avogadro’s number NA = 6.023 x 1023/mole           Mass of alpha particle =6.4 x 10-27 kg
    Mass of neutron mn = 1.6 x 10-27 kg                         Charge on alpha particle is twice the charge on electron
    Mass of electron me =  1.6 x 10-31 kg

1. Explain the formation of depletion layer and potential barrier.

2. Define modem and explain how it works.

3. Show the biasing of photo diode with the help of a circuit diagram. Draw graph to show variation in reverse bias current for different intensities.
4. Find the wavelength of electromagnetic wave of frequency 5 x 10 19HZ in free space. Give its two applications.

5. What should be the length of the dipole antenna for a carrier wave of frequency 3 x 108 HZ?
6. An electron and a proton moving in same direction and possess same kinetic energy. Find the ratio of De-Broglie wavelength associated with these particles.
7. Mention the significance of Davisson and Germer experiment. An alpha particle and an electron are accelerated from rest through the same potential difference V. Find the ratio of De-Broglie wavelength associated with it.

8. With the help of circuit diagram show the biasing of a LED. Give its two advantages over incandescent lamp.
9. Draw the energy band diagram of n- type semiconductor. How does the forbidden energy gap of an intrinsic semiconductor vary with increase in temperature?

10. What is a zener diode? How is it symbolically represented, with the help of circuit diagram explain the use of zener diode as a voltage stabilizer.

11. A ground receiver station receiving a signal at (a) 5 MHz and  (b) 100 MHz, transmitted from a ground transmitter ata height of 300 M located at a distance of 100 Km
Identify whether it is coming via space wave or sky wave propagation or satellite tranponder.

12. Draw the block diagram of a communication system .what is meant by detection of a modulated carrier    

Wave? Describe briefly the essential step for detection.

13. Distinguish between an intrinsic semiconductor and p-type semiconductor. Give reason, why a p-type 

      semiconductor crystal is electrically neutral, although nh>>ne
14. Explain the following term: Ground wave, Space wave and sky wave.
15. Distinguish between metals, insulators and semiconductors on the basis of their energy bands. How the width of depletion region vary with increase in reverse and forward bias voltage.

16. With the help of circuit diagram explain the use of  p n junction diode as a full wave rectifier.

17.  Explain the working NPN transistor in common emitter mode as an amplifier. Draw its input and output waveform. For a common emitter transistor amplifier, the audio signal voltage across the collector resistance of 2 k ohm is 2 V. If the current amplification factor of transistor is 100, calculate
(i) Input signal voltage (ii) base current and (iii) power gain. Given that the value of base resistance is 1 k ohm.

18. A proton and a alpha particle are accelerated through the same potential which one of the two has 

(i) greater value of de-broglie wavelength associated with it and

(ii) less kinetic energy.

     Calculate the ratio of the accelerating potential required to accelerate a proton and an alpha particle to have the same de-broglie wavelength associated with them.
19.In a photo electric effect experiment the graph between the stopping potential V and frequency £ of of   

     incident radiation on the two different metal plates P and Q are shown in the figure.

                                                                     P              Q
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Frequency
    Which of the two metal plate P and Q has greater value of work function and what does the slope of the line    

        depict.

        X- rays of wavelength ƛ fall on photosensitive surface emitting electrons assuming that work function of the   

       surface is neglected prove that wavelength of emitted electron will be √h ƛ/2mc

20. Describe the working of an npn transistor as an oscillator with circuit diagram, working  and frrmula for its   

     frequency.
     Explain the use of transistor as a switch in an electric circuit with the help of circuit diagram and graph.

                                                                              OR

     The input resistance of a transistor is 1000 ohm. On changing its base current by 10 micro A , the collector      

      current increases by 2 M A . If a load resistance of 5 killo ohm is used in the circuit, calculate current gain and   

      voltage gain of the amplifier 
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