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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m A–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.     ‘-- (rms)’       

      ?  1 

 Define the term ‘rms’ value of the ac current. How is it related 

to the peak value ?  

 

2.             -   
     ? 1 

 A proton and an electron have same kinetic energy. Which one 

has greater de-Broglie wavelength ? 

 

3.          1 

 State the law of radioactive decay. 

 

4.           1 

 Define electrical resistivity of a given material.  

 

5.                  
                 
         ? 1 

 A magnetic needle free to rotate in a vertical plane, orients itself 

vertically at a certain place on earth. What is the value of 

horizontal component of earth’s magnetic field at this place ?  
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 –   
SECTION  – B 

 
6.  (a) –  +                 

 (b)          ? 2 

 

                

   (A)       2 

 (a)  Write the basic processes involved in nuclei responsible for 

– and + decay. 

 (b) Why is it found experimentally difficult to detect neutrinos ?  

OR 

 Show that the density of a nucleus over a wide range of nuclei is 

constant and independent of mass number A.  

 

7.                    

  n               

              

         2  

 A long wire is bent into a circular coil of one turn and then into 

a circular coil of smaller radius having n identical turns of 

secondary coil. If the same current passes in both the cases, find 

the ratio of the magnetic fields produced at the centre in the two 

cases. 
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8.       q1 = 10 × 10–8 C  q2 = –2 × 10–8 C   
  60 cm     q1         
    2     

 Two point charges, q1 = 10 × 10–8 C and q2 = –2 × 10–8 C are 
separated by a distance of 60 cm in air. Find at what distance 
from the charge q1, would the electric potential be zero ?    

 
9.     (LED)       ?    

         LED      
   2 

 Write the principle on which light emitting diodes (LED)  
operate. Mention two important advantages of LED’s over the 
conventional incandescent low power lamps.  

 
10.               

      2 
 Write two factors and justifying the need of modulation for 

transmission of a signal.  
 

 –   
SECTION – C 

 

11.  (a)              
               
    ? 

 (b)       K    ,   
        ,    d/2 , 
 d                
              
   3 
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 (a) How is the electric field inside a charged parallel plate 
capacitor affected when a dielectric slab is inserted between 
the plates fully occupying the intervening region ?  

 (b) A slab of material of dielectric constant K has the same area 
as that of the plates of parallel plate capacitor but has 
thickness d/2, where d is the separation between the plates. 
Find the expression for the capacitance when the slab is 
inserted between the plates.  

 

12.                
2.2 V        5         
()            1.8 V  
          3 

 The reading on a high resistance voltmeter when a cell is 

connected across it is 2.2 V. When a 5  resistance is connected 
across the terminals of the cell in parallel with the voltmeter the 
reading drops to 1.8 V. Determine the internal resistance of the 
cell.  

 

13.  (i)               ? 

 (ii)      (   = 1.6 )   
     20 ..  30 ..     
     3  

(i) Define the power of a lens. Can it be negative ?  

 (ii) The radii of curvature of the two faces of a double convex 

lens (of refractive index  = 1.6) are 20 cm and 30 cm 
respectively. Calculate the power of the lens. 
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14.  (a) “ ()  ”      ? 

 (b)      (i) , (ii)      3 

 (a) What is the difference between ‘Analog and Digital signals ? 

 (b) Write the functions of (i) transmitter and (ii) transducer in 

relation to communication system.  

 

15.  (a)            
-           ?  3 

 (b)   -    -   
             
   

 (a) How is the de-Broglie wavelength of the electron orbiting 
in the ground state of hydrogen atom related to its radius ? 

 (b) Write Einstein’s photoelectric equation. State briefly the 
observed features of photoelectric effect which can be 
explained from this equation.  

 

16.              ? 

              
 –1 × 103 Nm2/C       ,   
10.0 ..               
              
     ?        3 

 
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           
     - 3 × 10–8 C m    104 N/C  

             
          3    

 Define electric flux. Is it a scalar or a vector quantity ?  

 A point charge causes an electric flux of –1 × 103 Nm2/C to pass 
through a spherical Gaussian surface of 10.0 cm radius centred 
on the charge. What is the value of the point charge ?  

 Does the flux passing through the surface depend on the radius 
of the Gaussian surface enclosing the charge ? Justify your 
answer. 

OR 
 Define dipole moment of an electric dipole.  
 Calculate the amount of work done in rotating an electric dipole 

of dipole moment 3 × 10–8 C m from its position of stable 
equilibrium to the position of unstable equilibrium in a uniform 
electric field of intensity 104 N/C.    

 

17.  (i)          
 (ii)             

  (aperture)        ? 
 (iii)            

  3 

 (i) Define magnifying power of a telescope. 
 (ii) In an astronomical telescope, explain why the objective has 

a large focal length and a much larger aperture than the 
eyepieces. 

 (iii) Write two important advantages of reflecting telescope over 
a refracting one.  
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18.               

            3 

 When a hydrogen atom is in its second excited state, find the 

ratio of the maximum and minimum wavelengths of the 

radiations emitted in the process of transition.  

 

19.  (i)      ‘ ’      

 (ii)    -      X  Y  

        X      Y    

                3 

 (i) Define ‘drift velocity’ of electrons in a conductor.  

 (ii) Two conducting wires X and Y of same diameter but 

different materials are joined in series across a battery. If 

the number density of electrons in X is twice that in Y, find 

the ratio of drift velocity of electrons in the two wires.   

 

20.  (a)          (g = 3)    

             

        (i)    (ii)  

       

 (b)              

             

   ?      3 
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 (a) A ray of light incident on an equilateral glass prism of 

refractive index (g = 3), moves parallel to the base line of 

the prism inside it. Calculate the (i) angle of incidence of 

this ray and (ii) angle of minimum deviation. 

 (b) Two slits in Young’s double slit experiment are illuminated 

by two sodium lamps emitting light of the same 

wavelength. Why is no interference pattern observed on the 

screen ?  

 

21. (a)          (i)   

       , (ii)     

          

 (b)            

        ? 3 

 (a) Name the types of electromagnetic radiations which (i) are 

used in destroying cancer cells and (ii) maintain earth’s 

warmth. Also write their frequency range. 

 (b) Describe briefly how an oscillating charge can produce an 

electromagnetic wave propagating through space.   

 

22.    -           

               
           (i)      

, (ii)       ?        3 



55(B) 12 C/1  

 Define self inductance of a coil.  

 An electric lamp having coil of negligible inductance connected 

in series with a capacitor and an ac source is glowing with 

certain brightness. How does the brightness of the lamp change 

on reducing the (i) capacitance and (ii) frequency of the ac 

source ? Justify your answer.    

 

 –   

SECTION – D 

 

23.       10            

     ,         

                  

                 

               

   ,             

     

 (a)              

            ? 

 (b)          

 (c)             4 



55(B) 13 C/1 

 Lata is a student of class 10th in a school. One day she was 
performing an experiment on the oscillations of a pendulum by 
taking a metallic plate suspended by a light string and allowing 
it to swing. She noticed that when she makes this pendulum 
swing between the two poles of a magnet, the oscillations stop 
quickly. She did not understand the reason for it. She asked this 
question to her teacher. The teacher thought this question to be 
interesting enough to explain to the whole class. 

 Answer the following questions: 

 (a) What explanation the teacher must have given to explain 
the reason for the oscillations to stop quickly in the 
presence of a magnet ? 

 (b) Suggest how this effect can be reduced. 

 (c) Write two values each displayed by Lata and her teacher.  

      

 –  
SECTION – E 

 

24.          n-p-n     
              5 

 

 (a)      p-n   p-   n-    
  ?    

 (b)         ?     
              
   ?    5  



55(B) 14 C/1  

 State briefly the working of an n-p-n transistor as a common 

emitter amplifier. Obtain the expression for the voltage gain of 

this amplifier.  

OR 

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

diffuse to n-region ? Explain.  

 (b) How is a photo diode fabricated ? Describe briefly the 

working of a photo diode. What is the reason to operate 

photo diode in reverse bias ?  

 

25.               

        ?      

             2  

               

      5 

 

 (a)               

           

 (b)             

      (i)      , (ii)  

           (iii)     

   ?           5 

  



55(B) 15 C/1 

 Define the term linearly polarized light ? How does an un-
polarized light get linearly polarized when passed through a 
polaroid ? Explain. 

 When linearly polarized light is viewed through a second 

polaroid which is rotated through 2, show that two maxima and 

two minima can be seen.   

OR 

 (a) Use Haggen’s principle to explain the formation of 
diffraction pattern due to a single slit illuminated by a 
monochromatic source of light. 

 (b) How is the angular width of central bright maximum 
changed when : (i) slit width is decreased, (ii) the distance 
between the slit and screen is increased, (iii) light of smaller 
wavelength is used ? Justify your answer in each case.  

 
26.              

      ?       ?  
             ?    5 

 

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

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



55(B) 16 C/1  

 Explain the principle and working of a moving coil 
galvanometer. Write the importance of a radial magnetic field. 
How is it produced ?  

 Define current sensitivity of a galvanometer. How can it be 
increased ? 

OR 

 State the underlying principle of a cyclotron. Describe its 
working, explaining how this machine is used to accelerate 
charged particles.  

  Obtain the expression for cyclotron frequency and show 
that it is independent of the energy of the charged particles. 
Write two important uses of this machine.  

___________ 

 


