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Time: 3 hours
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General Instructions:
(i) 
All questions are compulsory.

(ii) 
There is no overall choice. However, an internal choice is provided in long answer questions.

(iii)  
There are 30 questions in total. Questions 1 to 8 carry one mark each, questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each 

(iv)
Use of calculators is not permitted. However you may use Log Tables, if necessary.

(v)     You may use the following physical constant wherever necessary:

         
c= 3 x 108 ms-1 ,   h= 6.6 x 10-34 Js  ,   e = 1.6 x 10-19 C , (0= 4( x 10-7 T m A-1
  
Q.1. If accelerating voltage of anode is doubled what will be the change in De Broglie’s wave length of electron?

Q.2. Waves from which portion of EM spectrum are utilized to identify defects in crystals. Write the frequency range corresponding to this zone
Q.3. Why does the electric field inside a dielectric decrease when it is placed in an external electric field?
Q.4. What is “Meissner effect”?

Q.5. Draw the symbol and write truth table of NOR gate.? 

Q.6.What you understand by term ‘Fresnel’s distance’?

Q.7. A wire is stretched to double its length. What will be the effect on  its resistivity ?

 
Q.9. A converging lens has a focal length of 20cm in air. It is made of material of refractive index 1.6. lf it is immersed in a liquid of refractive 1.3, what will be its new focal length?

Q.10. (a) When an AC of 200V is applied across a device X, a current of 0.5A flows through the circuit and is in phase with the applied voltage. When the same source is applied across another device Y, the same current flows through the circuit but it leads the applied voltage by π/2. Name the devices X and Y

(b) Calculate the current if the same source is applied across a combination of X and Y

Q.11. Draw a neat labeled diagram of experimental setup of Hertz experiment, What does the experiment demonstrate?

Q.12. In a photoelectric experiment, the collector plate is at 2.0 V with respect to the emitter plate made of copper (( = 4.5 eV). The emitter is illuminated by a source of monochromatic light of wavelength 200 nm. Find the minimum and maximum kinetic energy of the photoelectrons reaching the collector.


Q.13. Plot a graph of potential energy of two nuclear particles as a function of their separation? What interpretations can be drawn from this?









Q.14. Why sky wave propagation of electromagnetic waves cannot be used for TV transmission?  Suggest two methods by which range of TV transmissions can be increased.


Q.15.A beam of 10.4 ev is passed over hydrogen in ground state what are the radiations that can result and they will belong to which series corresponding to hydrogen spectrum.

Q.16.What is meant by coherent sources of light? Two sources of intensity I and 4I are used in an interference experiment. Find the intensity at a point where the waves from two sources superimpose with a phase difference of (a) π   (b) π / 2
Q.17. Draw the schematic diagram for Davison and Germer experiment and show how this validates the De-Broglie’s hypothesis.
Q.18. Two cells of same e.m.f. E but of different internal resist​ances r1 and r2 are connected in series with an external resistance R. potential drop across the first cell is found to be zero. What is the value of  R ?

Q.19. Using gauss law derive expression for field intensity at a distance x from an infinite long line charge having charge density λ. Also plot E- x graph

Q.20. A train is moving with speed 72km/hr on a rail track separated by distance 120cm and vertical component of earth’s magnetic field is 3x10-4T. Find 

a) The average EMF induced across the width of the train 
b) if the resistance between the rails is 100 ohm. Find the retarding force on the train due to the magnetic field. 
Q.21.Define decay constant in radio activity? The half life of a radioactive material is 200 years calculate the time taken for 75 % of the element to decay. 




1+2

Q.22.What is diffraction of light? Draw a graph showing the variation of intensity with angle in a single slit diffraction experiment. Write one feature which distinguishes the observed pattern from the single slit pattern from the double slit interference pattern.




1+1+1

Q.23.Draw the graphs for current versus time and charge with respect to time in a tank circuit? Numerically Show that the energy always remains conserved in LC oscillations?

Q.24. A 20 µF capacitor is charged by a 30V dc supply and then connected across an uncharged 50 µF  capacitor. Calculate. 
(i)
The final potential difference across the combination

(ii)
initial and final energies. How will you account for the difference in energy?

Q.25. The given figure shows the experimental set up of a 

meter bridge. The null point is found to  be 60cm  away from the 

end A with X and Y  in position as shown. When a resistance of 15 Ώ is connected in series with ‘Y’, the null point is found to shift by 10cm towards the end A of the wire. Find the position of null point if a resistance of 30 ohm were connected in parallel with ‘Y’.

Q.26. An electric power station (100 MW) transmits fixed power to a distant load through long and thin cables. Which of the two modes of transmission would result in lesser power wastage: power transmission at (i) 20,000 V or (ii) 200 V? Justify your answer?

Q.27.State Ampere circuital law.  Derive the expression for magnetic field at a point located at distance x form axis of current carrying solid conductor having radius R and current density j. Consider all possible cases of x.

Q. 28. (a) With the help of a labeled circuit diagram, explain how a p-n-p transistor can be used as an amplifier in common-emitter configuration. Explain how the input and output voltages are out of phase by 1800 for a common-emitter transistor amplifier. 









(b)What is the working principle of photodiode, why is it used under reverse bias? Write its two uses.


Or

For an n-p-n transistor in the common-emitter configuration, draw a labeled circuit diagram of an arrangement for measuring the collector current as a function of collector-emitter voltage for at least two different values of base current. Draw the shape of the curves obtained. 






Define terms: (i) Tran conductance and (ii) ‘current amplification factor’. Show their interrelationship.


Q.29. With the help of a ray diagram, illustrate the formation of image in a astronomical telescope. Derive the expression for magnifying power. How can we increase the resolving power of telescope?







Or

With help of a ray diagram, illustrate the formation of image in Compound microscope.. What you understand by its resolution limit, how can we increase it? Write the formula for its magnifying power.

Q.30. With the help of a neat and labeled diagram, explain the underlying principle and working of a moving coil galvanometer. What is the function of

(i) Uniform radial field.
(ii) Soft iron core in such device?




Or

(a) Draw a labeled diagram of a cyclotron. Write three limitations of cyclotron. 



(b) What you understand by velocity selector, explain with diagram?
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Q.8. Uniform magnetic field exists over a region directed into plane of paper. An  electron enters the region with a velocity v making an angle of 30 degree with X axis. What will be its trajectory in the region of magnetic field?
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