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  :   
 (i)       -   26    
 (ii)  -  5    -, -, -, -  

-   
 (iii) -  5  ,   1    -  5  ,   

2    -  12  ,   3    -  4  
      -  3  ,   5     

 (iv) -         ,      
,               
                 
      

 (v)   ,         
    

  c = 3  108 m/s 
  h = 6.63  10–34 Js 

  e = 1.6  10–19 C 

  0 = 410–7 TmA–1 

  0 = 8.854 × 10–12 C2 N–1 m–2  

  
1

40
 = 9  109 N m2 C–2 

  me = 9.1  10–31 kg 

     = 1.675 × 10–27 kg 

     = 1.673 × 10–27 kg 

    = 6.023 × 1023     
    = 1.38 × 10–23 JK–1 
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General Instructions :   
 (i) All questions are compulsory. There are 26 questions in all. 

 (ii) This question paper has five sections : Section A, Section B, 
Section C, Section D and Section E. 

 (iii) Section A contains five questions of one mark each, Section 
B contains five questions of two marks each, Section C 
contains twelve questions of three marks each, Section D 
contains one value based question of four marks and Section 
E contains three questions of five marks each. 

 (iv) 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 the three questions of five marks 
weightage. You have to attempt only one of the choices in 
such questions. 

 (v) You may use the following values of physical constants 
wherever necessary : 

  c = 3  108 m/s 

  h = 6.63  10–34 Js 

  e = 1.6  10–19 C 

  0 = 410–7 TmA–1 

  0 = 8.854 × 10–12 C2 N–1 m–2  

  
1

40
 = 9  109 N m2 C–2 

  me = 9.1  10–31 kg 

  Mass of neutron = 1.675 × 10–27 kg 

  Mass of proton = 1.673 × 10–27 kg 

  Avogadro’s number = 6.023 × 1023 per gram mole 

  Boltzmann constant = 1.38 × 10–23 JK–1 
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 –   
SECTION – A 

 
1.  –       ..(S.I.)    ? 1 

 Define the term ‘capacitive reactance’. Write its S.I. unit. 

 

2.                
       ? 1 

 An electron does not suffer any deflection when passing through a 

region of uniform magnetic field. What is the direction of the 

magnetic field ? 

 

3.        (T )    ()   
   1 

 State the relation between the mean life (T ) of a radioactive 

element and its decay constant (). 

 

4.     -  (...)       
   1 

 What is the difference between terminal voltage and emf of a cell ? 

 

5.  -            
   ? 1 

 How is the photoelectric current affected on increasing the 

intensity of incident radiation ? 
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 –   
SECTION  – B 

 
6.        K        

       ,    
2
d ,  ‘d’  

    ()              
          2    

 A slab of material of dielectric constant K has the same area as the 

plates of a parallel plate capacitor but has thickness 
2
d , where d is 

the separation between the plates. Find the expression for the 
capacitance when the slab is inserted between the plates of 
capacitor. 

 

7.       (i) , (ii)      2  
 Write the function of (i) Transmitter and (ii) Transducer in the 

context of communication system. 

 

8.  (a)  ( )      ?  

 (b)  (NAND)        2 

                  

       ()   
 (a) What are universal gates ? 

 (b) Write the truth table for a NAND gate. 

                        OR 

 Distinguish between ‘intrinsic’ and ‘extrinsic’ semi-conductors. 
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9.        –1.6 × 10–5      

      ?        2 

 The susceptibility of a magnetic material is –1.6 × 10–5. Identify 
the type of the magnetic material and write its two properties. 

 

10.           n2     , 
 n       2 

 Show that the radius of nth orbit in hydrogen atom varies as n2, 
where n is the principle quantum number of the orbit. 

 

 –   
SECTION – C 

 

11.  (a)        
 (b)     : 
  (i)              

   ? 

  (ii)                 
      ? 3 

 (a) Write the working principle of a meter bridge  
 (b) Answer the following : 
  (i) Why are the connections between resistors in a meter 

bridge made of thick copper strips ? 
  (ii) Why is it generally preferred to obtain the balance point 

near the middle of a bridge wire in meter bridge 
experiment ? 
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12.       C1  C2        

         -  200 V     

             0.04 J  0.18 J 

  C1  C2      3 

 Two capacitors of unknown capacitance C1 and C2 are connected 

first in series and then in parallel across a battery of 200 V. If the 

energy stored in the two combinations is 0.04 J and 0.18 J 

respectively, determine the values of C1 and C2. 

 

13.            

         20       
   105 cm           3 

 Explain briefly the working of an astronomical telescope.  

The magnifying power of a telescope in its normal adjustment is 

20. If the length of the telescope is 105 cm in this adjustment, find 

the focal lengths of the two lenses. 

 

14.  (a)         

 (b)        50      
  7/8            3 

 (a) State the law of a radioactive decay. 

 (b) The half life period of a radioactive substance is 50 days. 

Calculate the time taken for 7/8th of its original mass to 

disintegrate. 
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15.                 
              
   ? 3 

 Mention three different modes of propagation used in 
communication system. Explain how long distance communication 
is achieved by ionospheric reflection of radio waves.  

 

16.  (i)      0.25 m       ? 

 (ii)             20 cm 

 25 cm      20 cm       
   3 

 (i) What is the power of the lens whose focal length is 0.25 m ? 

 (ii) The radii of curvature of the faces of a double convex lens are 
20 cm and 25 cm. Its focal length is 20 cm. Calculate the 
refractive index of the material of the lens. 

 

17.  -         , 
  : 

 (i) 10–3 m <   10–1 m (ii) 10–6 m <  ≤ 10–4 m (iii) 10–9 m <  < 10–7 m. 

   -          3 

 Identify the parts of the e.m. spectrum which have the wavelengths 

 in the range : 

 (i) 10–3 m <   10–1 m (ii) 10–6 m <  ≤ 10–4 m (iii) 10–9 m <  < 10–7 m.  

 Write one important use of each of these waves. 
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18.  (a)              ? 
 (b)                

     3 

 (a) Define electric dipole moment. Is it a scalar or a vector ? 
 (b) Derive the expression for the electric field due to a dipole at a 

point on the equatorial plane of the dipole. 
 

19.   , 2 , 5   10      - , 6 V 

   0.25       
 (i)        
 (ii)          3 
 Three resistors, 2 , 5  and 10  are connected in parallel across 

a cell of emf of 6 V and internal resistance 0.25 . Calculate the 
value of the  

 (i) current drawn from the cell and  
 (ii) terminal potential difference of the cell.  
 

20.     L     .. (a.c.) , V = Vo sin t  
       I          

 (i)    ,  
 (ii)           3 

 
 (a) ‘-’ (mutual inductance)      

S.I. (.)    
 (b)               

             
      
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 An a.c. voltage V = Vo sin t is applied across a pure inductor L. 

Obtain an expression for the current I in the circuit and hence write 

the expression for the  

 (i) inductive reactance in the circuit and 

 (ii) phase of the current flowing with respect to the applied 

voltage. 

OR 

 (a) Define mutual inductance and write its S.I. unit. 

 (b) Derive the expression for the mutual inductance of two long 

coaxial solenoids of the same length wound one over the 

other. 

 

21.    -          

     ,     

          1  2     

                 

       3 

 Name the three important features in photoelectric effect which 

can be explained by Einstein’s photoelectric equation. 

 The maximum kinetic energy of the photoelectrons gets doubled 

when the wavelength of light incident on the surface changes from 

1 to 2. Find the expression of work function for the metal 

surface. 
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22.         ,      

  ?              

2                

       3 

 How does an unpolarized light get linearly polarized when passed 

through a polaroid ? Show that when linearly polarized light is 

viewed through a second polaroid which is rotated through 2, two 

maxima and two minima can be seen. 

 

 –   

SECTION – D 

 

23.                -
          “ HT 2200 V”    

               

  220 V              
             

       

 (i) .. (ac)             

    ?         ? 

 (ii)          (dc)     
      ?    

 (iii)           4 
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 A group of students while coming from the school noticed a box 
marked “Danger HT 2200 V” at a substation in the main street. 
They did not understand the utility of such a high voltage, while  
they argued, the supply was only 220 V. They asked their teacher 
this question next day. The teacher thought it to be an important 
question and therefore explained to the whole class. 

 Answer the following questions : 

 (i) What device is used to bring the high voltage ac down to low 
voltage of a.c. and what is the principle of its working ? 

 (ii) Is it possible to use this device for bringing down high dc 
voltage to the low voltage ? Explain. 

 (iii) Write the values displayed by the students and the teacher. 

 

 –  
SECTION – E 

 

24.  (a) n-p-n       ?      
 (b)             
  (i)    
  (ii)   

  (iii)   5 
    
 (a)      p-n   , p-  n-    

  ? 

 (b) p-n              
   (i)    (ii)    ?     
 (c)      ?     
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 (a) How is n-p-n transistor fabricated ? Briefly explain. 
 (b) Describe the working principle of any two the following : 
  (i) A full wave rectifier 
  (ii) Transistor amplifier 
  (iii) Zener diode 

OR 
 (a) In an unbiased p-n junction, why do holes from p-region 

diffuse to n-region ? 
 (b) What is the effect of forward biasing on (i) barrier potential 

(ii) depletion layer in a p-n junction diode ? Explain giving 
reason. 

 (c) How does a photodiode operate ? Explain. 
 

25.            , 
       ,       
     ? 

             
                
   5 

 

 (a)    

B   


v       q    

              
         

 (b)        I1  I2     
      d            
              
              
   
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 State the underlying principle of a cyclotron. Describe its working, 

explaining in particular, how this machine is used to accelerate the 

charged particles. 

 Obtain the expression for cyclotron frequency and show that it is 

independent of the energy of charged particles. Write two 

important uses of this machine. 

OR 

 (a) Write an expression for the force experienced by a charge q 

moving with velocity 

v  in a magnetic field 


B . Use this 

expression to define the unit of magnetic field. 

 (b) Two long straight parallel conductors carrying steady currents 

I1 and I2 are separated by a distance d. Explain in brief how 

the magnetic field due to one conductor acts on the other. 

Hence deduce the expression for the force acting between the 

two conductors. 

 
26.  (a)             

              

     ? 

 (b)              
     

 (c)    n        = 
a
λ

2
1 n 






       

   ? 5 

 
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 (a)        R       
 n1      n2       
    n1       O     
  (u)      (v)   n1, n2  R    
      

 (b)       n2       
              
      n1  (n2 > n1)   ‘  ’ 
        

 (a) Using Huygen’s construction of secondary wavelets, explain 
how a diffraction pattern is obtained on a screen due to a 
narrow slit on which a monochromatic beam of light is 
incident normally. 

 (b) Show that the angular width of the first diffraction fringe is 
half that of the central fringe. 

 (c) Explain why the maxima at  = 
a
λ

2
1 n 






  become weaker and 

weaker with increasing n. 
OR 

 (a) A point object O is kept in a medium of refractive index n1 in 

front of a convex spherical surface of radius of curvature R 
which separates the second medium of refractive index n2. 

Derive the relationship between the object distance u and the 
image distance v in terms of n1, n2 and R. 

 (b) Write the similar relation when the image formed above acts 
as a virtual object for a concave spherical surface separating 
the medium n2 from n1 (n2 > n1). Hence obtain the expression 

for the lens maker formula. 

___________ 
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