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XII - PHYSICS

Time : Three Hours 







Max. Marks: 70


General Instructions

(a) 
All questions are compulsory.

(b) 
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.

(c) 
There is no overall choice. However, an internal choice has been provided in one question of two 
marks, one question of three marks and all three questions of five marks each. You have to attempt 
only one of the given choices in such questions.

(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 10-19C



μ0= 4 π x 10-7 TmA-1



Boltzmann constant k = 1.38 x 1023 JK-1


Avogadro’s number NA = 6.023 x 1023/mole



Mass of neutron  mn = 1.6 x 10-27kg
1. Why are microwaves used in Radar?

2. In a certain arrangement a proton not get deflected while passing through a magnetic field region. Under what condition is it possible?

3. Write the truth table for the combination of gates shown here
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4. What does the quality factor signifies in an LCR A.C circuit?

5. In Young’s double slit experiment, three lights, blue, red and yellow are used successively. For which colour, will the fringe width be maximum?

6. The wavelength of electromagnetic radiation is doubled. What will happen to the energy of the photons?

7. How does the collector current change in a junction transistor, if the base region has large width? 

8. Sketch the electric lines of force due to a point charge i) q<0 ii) q>0.

9. The height of a T.V tower at a place is 400 cm. Calculate


 a) the minimum range up to which signals can be received from the tower and 


 b) area covered by the transmission. (Radius of the earth =6400 km).

10. Write the order of frequency range and one use of each of the following electro magnetic radiations  a) Micro waves
b) UV

c) Gamma rays

11. Draw a ray diagram to illustrate image formation by a Newtonian type telescope.
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The following circuit shows the use of potentiometer to measure the internal resistance of a cell   

13. If the current sensitivity of a moving coil galvanometer is increased by 20 % its resistance is also increases by 1.5 times. How much the voltage sensitivity of the Galvanometer is affected? .

14. Show that the energy stored in an inductor L, when a current I is established through is ½ LI2.








Or


   An armature coil consists of 20 turns of wire, each of area A =0.09 m2 and total resistance 15 Ω. 
   It rotates in a magnetic field of 0.5 T at a constant frequency of 150/π Hz. Calculate the value of  
   i) maximum ii) average induced emf produced in the coil.

15. An electric flux of -6x103 Nm2C-1 passes normally through a spherical Gaussian surface of radius 10 cm, due to a point charge placed at the centre.


   i) What is the charge enclosed by the Gaussian surface?


   ii) If the radius of the Gaussian surface is doubled, how much flux would pass through the 

        surface? 

16. The variation of potential difference V with the length in case of two potentiometers X and Y is as shown in the given diagram. Which one of these two will you prefer for comparing e.m.fs of cells and why?
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17. Draw energy band diagram of i) n-type and ii) p-type semiconductor.

18. Prove mathematically that the average power over a complete cycle of a.c through an ideal inductor is zero.

19. What is sky wave propagation of waves? Explain why sky wave transmission of electromagnetic waves cannot be used for TV transmission?

20. With the help of a labelled circuit diagram, explain the use of a transistor as an oscillator.

21. Two identical cells of emf 1.5 V each joined in parallel provide supply to an external circuit consisting of two resistances of 17 Ω each joined in parallel. A very high resistance voltmeter reads the terminal voltage of cells to be 1.4 V. Calculate the internal resistance of each cell.







Or


  Why is a potentiometer preferred over a voltmeter for determining the emf of a cell?   Two cells    
 of emf E1 and E2 are connected together in two ways shown below
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The balance points in a given potentiometer experiment for these two combinations of cells are 
found to be at 351 cm and 70.2 cm respectively. Calculate the ratio of the emfs of the two cells.

22. An alternating voltage E= 200 sin 300t is applied across a series combination of R= 10 Ω and an inductor of 800 mH. Calculate the 



i) impedance of the circuit



ii) peak value of current in the circuit



iii) power factor of the circuit.

23. What do you understand by binding energy curve? Explain the concept of nuclear energy on its basis

24. State how in a photocell the work function of the metal depends on the kinetic energy of emitted electrons. If the frequency of the incident radiation is doubled what changes occur in the 


i) stopping potential, and


ii) photoelectric current.

25. A concave lens made of a material of refractive index n1,is kept in a medium of refractive index n2. A parallel beam of light is incident on the lens. Complete the path of rays of light emerging from the concave lens if i) n1>n2
 ii) n1=n2 
iii) n1<n2.

26. The activity of a radioactive sample decreases to one third of its original value in 9 years. What will be its activity after further 9 years?

27. What is the effect on the interference pattern observed in a Young’s double slit experiment in the following cases:


   i) Screen is moved away from the plane of the slits,


   ii) Separation between the slits is increased, and


   iii) Widths of the slits are doubled, Give reasons for your answer.

28. Derive the relation between the focal length of a convex lens in terms of the radii of curvature of the two surfaces and refractive index of its material. Write the sign conventions and two assumptions used in the derivation of the relation.


a) A convex lens of focal length 40 cm and a concave lens of focal length -25 cm are kept in 

    contact with each other. What is the value of power of this combination?       







Or


    What do you mean by polarization of light? 


    a) How polarized and unpolarized light is represented? 


    b) How will you prove light is transverse wave in nature?


    c) Light waves can be polarized but the sound waves cannot be polarized? Explain why?

29. Give principle of working of a van de Graaff generator. With the help of a labelled diagram 


   describe its construction and working. How is the leakage of charge minimized from the 
  
   generator?







Or


   Derive the expression for the energy stored in a parallel plate capacitor of capacitance C with air     
   as medium between its plates having charges Q and –Q. Show that this energy can be expressed 
   in terms of electric field ½ ε0E2Ad where A is the area of each plate and d is the separation 
 
   between the plates. How will the energy stored in a fully charged capacitor change when the   

   separation between the plates is doubled and a dielectic medium of dielectric constant 4 is 

   introduced between 
the plates?

30. Describe the principle and construction of a moving coil galvanometer. Prove that current flowing in the coil in the coiled directly proportional to its deflection. What is the importance of the radial field?







Or


   What is a cyclotron? Discuss its principle, construction, working and theory. State its limitations. 

