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General Instructions to Candidates : 

· There is a ‘Cool-off time’ of 15 minutes in addition to the writing time. 

· Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 

· Read questions carefully before answering. 

· Read the instructions carefully. 

· Calculations, figures and graphs should be shown in the answer sheet itself. 

· Malayalam version of the questions is also provided. 

· Give equations wherever necessary. 

· Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 
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SY-24 2  

The given value of constants can be used wherever necessary 

Value of velocity of light C = 3 ´ 108 ms–1  

Planck’s constant h = 6.63 ´ 10–34 Js  

Radius of earth = 6400 km  

 

 Answer any 5 questions from 1 to 6. Each carries 1 score : 5 ´ 1 = 5 

1. In a capacitor the energy is stored in _________. 

 (i) the positive plate  (ii) the negative plate     

 (iii) in the electric field in between the plates  (iv) none of these 

 

2. Unit of magnetic field intensity is _________. 

 (i) joule   (ii) tesla  

 (iii) coulomb  (iv) none of these 

 

3. The direction of induced emf in a conductor placed in a varying magnetic field is given 

by _________ 

 (i) Faraday’s law  (ii) Lenz’s Law  

 (iii) Maxwell’s law  (iv) none of these 

 

4. Mirror which is used as a rear view mirror of vehicles is _________ 

 (i) Concave Mirror  (ii) Convex Mirror  

 (iii) Plane Mirror  (iv) Parabolic Mirror 

 

5. A beam of white light is incident from air to a glass slab at normal incidence. After 

travelling through the slab the colour that emerges first is  

 (i) Blue    (ii) Green  

 (iii) Violet   (iv) Red 
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   C = 3 ´ 108 ms–1  

  h = 6.63 ´ 10–34 Js  

  = 6400 km  

 

 1  6    5   .     

1  . 5 ´ 1 = 5  

1.     _________ .  

 (i)    

 (ii)    

 (iii)    

 (iv)  

 

2.     _________. 

 (i)    (ii)  

 (iii)   (iv)  

 

3.       

emf   _________  

 (i)   (ii)   

 (iii)   (iv)  

 

4.       _________ 

 (i)    (ii)    

 (iii)    (iv)    

 

5.          

.       

_______ . 

 (i)    (ii)  

 (iii)   (iv)  
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6. Rutherford Alpha Particle scattering experiment concludes that 

 (i) electrons are revolving around the nucleus.  

 (ii) there is a heavy mass at the centre of the nucleus. 

 (iii) electrons are scattered in space around nucleus.  

 (iv) velocity of all electrons is same in all orbits. 

 

 Answer any 7 questions from 7 to 15. Each carries 2 scores : 7 ´ 2 = 14 

7. Explain why two electric field lines never cross each other. 

 

8. A particle of charge q is moving with a velocity v
r

through a region, where an electric 

field E
r

and a magnetic field B
r

are present. Write an equation for total force on charge. 

 

9. There are three independent quantities conventionally used to specify the earth’s 

magnetic field. Define (i) Dip and (ii) Magnetic declination. 

 

10. (a) The figure below shows a bar of _________ material placed in an external 

magnetic field. 

 

  (a) Diamagnetic   

  (b) Paramagnetic  

  (c) Ferromagnetic   (1) 

 (b) Give any two properties of the material.    (1) 

 

11. Draw a ray diagram showing the image formation of a refracting telescope. 
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6.      ________ .  

 (i)    

 (ii)      

 (iii)    .  

 (iv)        

 

 7  15    7  .   

2  . 7 ´ 2 = 14  

7.        

.  

 

8. E
r

 , B
r

     q  

  v
r

 .    

   .  

 

9.        

 .  (i) , (ii)    

.  

 

10. (a)       

   .  _________  

.  

 

  (a)   

  (b)    

  (c)      (1) 

 (b)      . (1) 

 

11.        

.  
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12. The figure shows the propagation of light through an optical fibre. 

    

 (a) Name the principle guiding the passing of light through an optical fibre. (1) 

 (b) Write the necessary conditions for the above principle. (1) 

 

13. Distinguish between half-life and mean life of radioactive element. Write the relation 

connecting them. 

 

14. A logic circuit is given below 

  

 Complete the truth table of the circuit. Name the resulting gate formed by the above 

combination of the gates  

A B Y' Y 

    

    

    

    

    

 

15. Give a block diagram of a generalized communication system. 
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12.       

.  

    

 (a)     . (1) 

 (b)     . (1) 

 

13.        

 .  

 

14.      

  

    .     

 .  

A B Y' Y 

    

    

    

    

    

 

15.       .  
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 Answer any 6 questions from 16 to 23. Each carries 3 scores : 6 ´ 3 = 18 

16. A polythene piece rubbed with wool is found to have a negative charge of 3 ´ 10–7 C 

 (a) Estimate the number of electrons transferred and from which to which. (2) 

 (b) Is there a transfer of mass from wool to polythene ?  (1) 

 

17. You are given three resistors each of resistance R.  

 (a) How will you combine them to get the 

  (i) Maximum effective resistance    (½)  

  (ii) Minimum effective resistance               (½)  

 (b) Derive equation for minimum effective resistance.       (2) 

 

18. When the magnetic flux linked with a bulk metal piece of conductors changes currents 

are induced in it 

 (a) these currents are called _________.   (1) 

 (b) Give any four applications of above current.    (2) 

 

19. (a) The electric field of an electromagnetic wave is given by E
x
 = Eo sin (kz – wt). 

Which is the direction of   propagation of electromagnetic wave ?  (1) 

 (b) State true or false :    (1) 

  (i) In an electromagnetic wave electric field and magnetic field vectors are 

perpendicular to each other. 

  (ii) Magnitude of electric and magnetic field in an electromagnetic wave are 

equal. 

 (c) The magnetic field of a radio wave can be represented as B = 40 sin (0.4 ´ 103 + 

2.5 ´ 1010 t). What is the amplitude of electric field vector ? 
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 16  23    6   . 

3  . 6 ´ 3 = 18  

16.   3 ´ 10–7 C    

 (a)      ? (2) 

 (b)      ?  (1) 

 

17. R  3    

 (a)       

  (i)      (½)  

  (ii)       (½)  

 (b)     . (2) 

 

18.        

   .  

 (a)   _________  .   (1) 

 (b)     . (2) 

 

19. (a)         

E
x
 = Eo sin (kz – wt) .   

      ?   (1) 

 (b)     :    (1) 

  (i)        

   .  

  (ii)       

   () .  

 (c)      B = 40 sin (0.4 ´ 103 + 2.5 

´ 1010 t) .     . 
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20. Draw the ray diagram showing refraction of light through a glass prism and hence 

obtain the relation 

  m = 

2

A
sin

2

DA
sin

+

   (3) 

 

21. The atomic hydrogen emits line spectrum consisting of various series 

 (a) Which of the following series belong to the visible region of the electromagnetic   

spectrum ? 

  (i) Lyman series  (ii) Balmer series  

  (iii) Paschen Series  (iv) Brackett series  (1) 

 (b) Draw Lyman and Balmer series in energy level diagram.  (2) 

 

22. In a nuclear reactor the chain reaction is controlled suitably and we get a steady energy 

output. 

 (a) Draw a schematic diagram of a nuclear reactor and label the main parts.  (2) 

 (b) What is the role of moderator in a nuclear reactor ?  (1) 

 

23. Television broadcast is done by space wave mode of propagation. 

 (a) What is the difference between sky wave and space wave modes of propagation ? (2) 

 (b) A TV transmission antenna is 81 m tall. How much service area can it cover if the 

receiving antenna is at the ground level ? (Radius of earth is 6400 km)  (1) 

 

 Answer any 2 questions from 24 to 26. Each carries 4 scores : 2 ´ 4 = 8 

24. (a) Obtain the expression for the capacitance of a parallel plate capacitor.  (2) 

 (b) A parallel plate capacitor with air between the plates has a capacitance of 8 pF. 

What will be the capacitance if the distance between the plates is reduced by half, 

and space between them is filled with a substance of dielectric constant 6. (2) 
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20.        
  .      
. 

  m = 

2

A
sin

2

DA
sin

+

   (3) 

 

21.        
.  

 (a)       
.  

  (i)   (ii)   

  (iii)   (iv)   (1) 

 (b)    ,   . (2) 

 

22.       . 
    .  

 (a)          
.    (2) 

 (b)       ? (1) 

 

23.       .  

 (a)  ,        
 ?   (2) 

 (b)      81  . 
     
 (  = 6400 km)    (1) 

 

 24  26    2  . 
4  . 2 ´ 4 = 8  

24. (a)       . (2)  

 (b)        8 pF 
 .      
  6       
 .   (2) 
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25. The cyclotron is a machine to accelerate particles to high energies. 

 (i) Draw schematic sketch of the cyclotron.    (1) 

 (ii) Derive an equation for cyclotron frequency.   (2) 

 (iii) Can neutrons be accelerated in a cyclotron ?   (1) 

 

26. When the surface of an alkali metal illuminated with yellow monochromatic light of 

sufficient frequency, electrons are ejected. 

 (a) State laws of photo emission.    (2) 

 (b) Monochromatic light of frequency 6 ´ 1014 Hz is produced by a laser. The power 

emitted is 2 ´ 10–3 W. What is the energy of a photon in light beam ? (2) 

 

 Answer any 3 questions from 27 to 30. Each carries 5 scores : 3 ´ 5 = 15 

27. The figure shows the diagram of a potentiometer. 

   

 (a) Give the principle of a potentiometer.    (1) 

 (b) The length of AB is 3 m and resistance per unit length of the potentiometer wire 

is 4 W/m. If E1 = 4V, R = 20 W and E2 = 1 V find the length of the potentiometer 

wire that balances E2.   (3) 

 (c) If E2 > E1 can we get the null deflection in galvanometer. Give reason  (1) 
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25.       

.  

 (i)    .  (1) 

 (ii)     . (2) 

 (iii)     ? (1) 

 

26.         

 ,  .  

 (a)    .   (2) 

 (b) 6 ´ 1014 Hz       

.   2 ´ 10–3 W   .  

   . (2) 

 

 27  30    3  . 

5  . 3 ´ 5 = 15  

27.     .  

   

 (a)     .   (1) 

 (b) AB   3 ,     4 W/.  

E1 = 4V, R = 20 W, E2 = 1 V  E2     

  .    (3) 

 (c) E2 > E1      

.  .   (1) 
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28. 110 V variable frequency ac source is applied to a circuit as shown in the figure. At a 

particular   frequency the voltage across the capacitor and inductor are found to be 

equal. (Given L = 0.38 H, C = 27 mF and R = 48 W). 

 

 (1) Write one practical application of the circuit shown.  (1) 

 (2) Find the current through the circuit.    (1) 

 (3) What is the frequency of the applied ac source ?   (2) 

 (4) How does the circuit current change if the plates of the capacitor are (i) brought 

closer (ii) moved away ?   (1) 

 

29. The redistribution of energy due to the superposition of two or more light waves is 

called   interference. 

 (a) What are the essential conditions for observing interference of light  ? (2) 

 (b) Obtain an expression for the bandwidth in a Young’s double slit experiment.  (2) 

 (c) If the distance between P1 and P2 is 1 mm and the screen is placed 1m away, what 

is the fringe separation for a light of wavelength 5 ´ 10–7 m ?  (1) 

 

30. The symbol of a diode is shown in the figure 

   

 (a) The diode is a __________. (rectifier diode / photo diode / Zener diode)  (1) 

 (b) What do you mean by barrier potential of a diode ?  (1) 

 (c) With the help of a diagram explain the working of a full wave rectifier. (3) 

______________ 
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28.   110 V    
   .    
    .  

 (L = 0.38 H, C = 27 mF, R = 48 W). 

 
 (1)       

.   (1) 

 (2)   .   (1) 

 (3)      ? (2) 

 (4)         
   (i)    (ii)  .  (1)  

 

29.       
    .  

 (a)      
 ?   (2) 

 (b)       
 .    (2) 

 (c) P1 , P2   1   1  ,  

5 ´ 10–7       
  ?    (1) 

 

30.     .  

   
 (a)   __________. (  /   / 

 )    (1) 

 (b)       ?  (1) 

 (c)        
 .   (3) 

______________ 
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