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The given value of constants can be used wherever necessary.  

Velocity or light in vacuum, c = 3 × 108 m/s 

Plank’s constant, h = 6.64 × 10–34 Js 

Charge of electron, e = 1.6 × 10–19 C 

Mass of the electron, m = 9.1 × 10–31 kg 

Avogadro number = 6.025 × 1023 atom/mol  

0 = 8.854 × 10–12 C2N–1m–2 

0 = 4 × 10–7 Tm/A  

 

 Questions 1 and 2 carry 1 Score each. Answer both. (Scores : 2 × 1 = 2) 

1. How will you represent a resistance of 3700 + 5% using colour code ?  

 

2. Draw the symbol of NAND gate.    

 

 Answer any six questions from question number 3 to 10. Each question carries 2 

Scores.      (Scores : 6 × 2 = 12) 

3. Two equal and opposite charges placed in air as shown in figure : 

   

 (a) Redraw the figure and show the direction of dipole moment (P), direction of 

resultant electric field (E) at P. 

 (b) Write an equation to find out the electric field at P.



4. Calculate the electrical capacitance of earth. The radius of earth is 6400 km. 

 

5. What do you mean by drift velocity ? Write the relation between drift velocity and 

electric current.  
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    .   . ( : 2 × 1 = 2) 

1. 3700 + 5%       
 ?  

 

2. NAND   .    

 

 3  10    6  .  
  .    ( : 6 × 2 = 12) 

3.       
 : 

   
 (a) P        

  . 

 (b) P       
.


4.   6400 km ,    

. 

 

5.     ?      
 .  
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6. A galvanometer is connected as shown in the figure :  

   

 (a) This combination can be used as _______ . (voltmeter/rheostat/ammeter) 

 (b) Derive an expression to find the value of resistance S. 

 

7. An unpolarised light incident on a medium as shown in figure.  

 

 Show that the direction of reflected and refracted waves are mutually perpendicular.  

 

8. How many electrons, protons and neutrons are there in 16g of 8O16 ?  

 

9. The given block diagram shows general form of a Communication system.  

   

 (a) Identify the blocks X and Y. 

 (b) What is the difference between attenuation and amplification ?  

 

10. What is the population covered by the transmission, if the average population density 

around the tower is 1200 km–2 ? The antenna height is 160 m.     
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6.      :  

   
 (a)   _______  .  

  (  /  / ) 

 (b) S-     . 

 
7.       

 .  

 
        

   .  

 

8. 16g of 8O16   , ,    

 ?  

 
9.        .  

   
 (a) X, Y    . 

 (b) ,      ?  

 

10.      1200 km–2  160 m  
       
.       
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 Answer any five questions from question number 11 to 16. Each question carries 3 

Scores.      (Scores : 5 × 3 = 15) 

11. Two spheres encloses charges as shown in figure :  

   

 (a) Derive an expression for electric field intensity at any point on the surface S2. 

 (b) What is the ratio of electric flux through S1 and S2 ?  (Scores : 2+1) 

 

12. The electric field lines of a positive charge is as shown in figure :  

   

 (a) Give the sign of potential difference Vp – Vq. 

 (b) Give the sign of work done by the field in moving a small positive charge from 

‘Q’ to ‘P’. 

 (c) What is the shape of equipotential surface near the charge ?  (Scores : 1+1+1) 

 

13. (a) Name the part of electromagnetic spectrum : 

  (i) used in radar systems. 

  (ii) produced by bombarding a metal target by a high speed electrons. 

 (b) Electromagnetic waves are produced by _______. 

  (charges at rest/charges in uniform motion/charges in accelerated motion) 

 (c) Why only microwaves are used in microwave ovens ?  (Scores : 1+1+1) 
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 11  16    5  . 
  .    ( : 5  3 = 15) 

11.      
 :  

   
 (a) S2        

    . 
 (b) S1, S2     . 
        ( : 2+1) 
 

12.         
 :  

   
 (a) Vp – Vq     . 
 (b) ‘Q’   ‘P’       

    . 
 (c)     ,  

  ?    ( : 1+1+1) 
 

13. (a)       
  : 

  (i)   . 
  (ii)       

  . 
 (b)     _______ . 
  ( /  / 

 ) 

 (c)     -
 ?    ( : 1+1+1) 
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14. Two thin convex lenses of focal length f1 and f2 are placed in contact : 

 (a) If the object is at principal axis, draw ray diagram of the image formation by this 
combination of lenses. 

 (b) Obtain a general expression for effective focal length of the combination in terms 
of f1 and f2.   (Scores : 1+2) 

 
15. A plane wave-front AB incident on a surface XY and undergoes refraction as shown in 

figure :  

   
 (a) Prove Snell’s law of refraction by using this figure.  
 (b) What is the change in speed of propagation and frequency of the refracted          

wave ?     (Scores : 2 + 1)  
 
16. (a) State radioactive decay law.    (Scores : 1 + 2) 

 (b) Prove the relation N(t) = N0e
–t    

 

 Answer any four questions from question number 17 to 21. Each question carries       
4 Scores.      (Scores : 4 × 4 = 16) 

17. Two charged particles q1 and q2 are moving through a uniform magnetic field (B) as 

shown in figure :  

   

 (a) What is the shape of path of q1 and q2. 

 (b) Derive an expression for cyclotron frequency with the help of a neat                  
diagram.    (Scores : 1+3) 
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14. f1, f2        
 : 

 (a)       - 
.  

 (b) f1, f2       
.   ( : 1+2) 

 

15. AB       XY  
    :  

   
 (a)      .  
 (b)      

?    ( : 2 + 1)  
 

16. (a)     .    

 (b) N(t) = N0e
–t   . ( : 1 + 2) 

 

 17  21    4  . 
  .    ( : 4  4 = 16) 

17.      q1, q2    
   :  

   

 (a) q1, q2      ? 

 (b)      .  
       ( : 1+3) 
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18. The B-H curve of a ferromagnetic material is as shown in figure :  

   

 (a) What do you mean by ferromagnetic material ? Write any two properties of it.  

 (b) Identify the value of retentivity and coercivity from the figure.  

 (c) A solenoid has a core of a material with relative permeability 400. The windings 
of the solenoid are insulated from the core and carry a current of 2A. If the 
number of turns is 1000 per metre, calculate magnetic intensity (H) and magnetic 
field (B).   (Scores : 1+1+2) 

 

19. (a) Derive an expression for self inductance of a solenoid.  

 (b) What do you mean by eddy current ? Write any two applications of it. (Scores : 2 + 2) 

 

20. The given graph shows the variation of KE with frequency of incident radiations for 
two surfaces A and B. 

   

 (a) Which of the two metals has greater work function ? For which of the metals will 
stopping potential be more for the same frequency of incident radiation ? 

 (b) The work function of caesium metal is 2.14 eV. When light of frequency 6 × 1014 Hz 
incident on the metal surface, what is the maximum KE of the photoelectrons and 
stopping potential ?     (Scores : 1 + 3) 



9015  11 P.T.O.  

18.   B-H curve   :  

   
 (a)     ?    .  
 (b)   ,    .  
 (c)       400 . 2A 

       
.      1000 , 
  ,   . 

       ( : 1+1+2) 
 

19. (a)      .  
 (b)     ?    . 
       ( : 2 + 2) 
 

20. A, B        
   . 

   

 (a)      ?   
  ,     
  ? 

 (b)      2.14 eV .  6 × 1014 Hz   
       
   .  ( : 1 + 3) 
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21. (a) Name different series of lines observed in hydrogen spectrum. 

 (b) Draw energy level diagram of hydrogen atom.  (Scores : 2 + 2) 

 

Answer any three questions from question number 22 to 25. Each question carries 5 Scores.  

       (Scores : 3 × 5 = 15) 

22. The circuit diagram of a potentiometer for determining the emf ‘E’ of a cell of 

negligible internal resistance is as shown in figure :  

   

 (a) State the principle of working of a potentiometer.  

 (b) How the balancing length AJ changes when the value of R1 decreases ?  

 (c) Derive an expression to find out internal resistance of a cell.  (Scores : 1+1+3) 

 

23. The phasor diagram of the alternating voltage across an unknown device X and current 

flowing through it are shown below.  

   

 (a) Identify the device X. 

 (b) Draw the graphical variation of current and voltage with t through this device.  

 (c) Draw the phasor diagram which shows the relation among VR, VL, VC and I in a 

series LCR circuit.   (Scores : 1 + 2 + 2) 
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21. (a)      . 

 (b)      .  ( : 2 + 2) 

        
 
 22  25    3  . 

  .      ( : 3 × 5 = 15) 

22.   , E     
     :  

   
 (a)     .  
 (b) R1    AJ   

 .  
 (c)       

.    ( : 1+1+3) 

 
23. X       

  . 

   
 (a) X    . 
 (b) t   ,    -

   . 
 (c)    LCR    . 

       ( : 1 + 2 + 2) 
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24. A ray of light passing through a prism. If the refracted ray QR is parallel to the base 

BC, as shown in figure.  

   

 (a) Derive an expression to find out deviation (d). 

 (b) Draw a graph which shows the variation of ‘d’ with ‘i’. 

 (c) Calculate the angle of minimum deviation if A = 60° and refractive index of the 

material of prism is 1.62.   (Scores : 2+1+2) 

 

25. The symbol of a diode is shown in the figure :  

   

 (a) The diode is a _______ . (rectifier diode / photo diode / zener diode) 

 (b) Draw the VI characteristics of above diode. 

 (c) A zener diode with Vz = 6.0 V is used for voltage regulation. The current through 

the load is to be 4.0 mA and that through the zener diode is 20 mA. If the 

unregulated input is 10.0 V, what is the value of series resistor R ?  

 (d) What is the fundamental frequency of the ripple in a full wave rectifier circuit 

operating from 50 Hz mains ?       (Scores : ½+1½+2+1)  

_________ 
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24.         
. QR    BC     

   
 (a)  (d)   . 

 (b) ‘i’    ‘d’     . 

 (c)    1.62   60   
   . 

       ( : 2+1+2) 

 

25.      :  

   
 (a)  _______  . (  /   /  

) 

 (b)  VI   . 
 (c)   Vz = 6.0 V     . 

  4.0 mA,   20 mA 
.    10 V , 
 R   ?  

 (d) 50 Hz-    , 
   ?       ( : ½+1½+2+1)  

_________ 
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