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GENERAL INSTRUCTIONS 

1. All questions are compulsory. 

2. The question paper consists 27 questions. 

3. The question paper has four sections: Section A comprises 5 Questions (1 marks each), 

Section B comprises 7 Questions (2 marks each), Section C comprises 12 Questions (3 

marks each) and Section D comprises 3 Questions (5 marks each). 

4. Questions from Section A are to be answered in one word or one sentence as per 

requirement. 

5. Calculator is not permitted. You may ask for logarithm table as if required. 

6. Physical Constants: 
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SECTION – A 

 

1. The electric potential V is constant in a region. What can you say about the electric field E 

there?            (1) 

2. The cell of emf E and internal resistance r is connected across an external resistance R. Plot a 

graph showing the variation of potential difference V versus R.     (1) 

3. A coil is removed from magnetic field, (i) rapidly (ii) slowly 

In which case more work is done?        (1) 

4. It has been seen that birds fly off from high tension wire, when there is current in it. Why? 

(1) 

5. Why do we need a higher bandwidth for transmission of music compared to that for 

commercial telephonic conversation?        (1) 

SECTION – B 

 

6. What is the end error in meter bridge? How can you remove it?    (2) 

7. Find the wavelength of electromagnetic waves of frequency 4 X 10
9
 Hz in free space. Give its 

two applications. 

 

 

 

 



 

 

 

 

 

Or 

The intensity of central maxima (0) in a Young’s double slit set up is I0. If the distance OP equals 

to one-third of the fringe width of the pattern. Show the intensity at point P would be equal to 

I0/4. 

 

 
 

 (2) 
8. Two metals X and Y have work functions 2 eV and 5eV, respectively. Which metal will emit 

electrons, when it is radiated with light of wavelength 400 nm and why?   (2) 

9. Why does the cut off frequency in the photoelectric effect favor the particle theory rather than 

wave theory?           (2) 

10. The radioactive isotope has a half-life of T years. How long will it take the activity to reduce 

to (i) 3.125 % (ii) 1 % of its original value?       (2) 

11. Show that radius of Bohr’s orbit in H-atom varies as n
2
 where n is the principal quantum 

number of the atom?           (2) 

12. Write two characteristic features of n-type and p-type semiconductors?   (2) 

 

 SECTION – C 

 

 13. Four capacitors of value 6 µF, 6 µF, 6 µF and 2 µF are connected to a battery as in the 

figure. Determine the  

i. equivalent capacitance of the network. 

ii. charge on each capacitor 

 

 
 

 

 (3) 



 

 14. Determine the current through the battery of internal resistance 0.5Ω for the circuit. How 

much power is dissipated in 6 Ω resistance? 

 

 
 

           (3) 
15. A rectangular loop and circular loop are moving out of a magnetic field to a field free region 

with a constant velocity. It is given that the field is normal to the plane of both the loops.  

 

 
  

 

Draw the expected shape of the graph, showing the variation of the flux with the time in both 

cases. 

What is the cause of the difference in the shape of the two graphs? 

Or 

A conductor carrying a current I is of type as shown in figure. Find the magnetic field induction 

at the common center O of all the three arcs. 

 

 
 

 (3) 
16. Draw a labelled ray diagram of a refracting telescope. Define its magnifying power and write 

the expression for it. Write two important limitations of a refracting telescope over a reflecting 

type of telescope.           (3) 

17. A wire AB is carrying a current of 12 A and is lying on the table. Another wire CD, carrying 

a current of 5 A just above AB at a height of 1mm. What should be the weight per unit length of 



this wire, so that CD remains suspended at its position? Indicate the direction of the current in 

CD and the nature of force between the two wires.      (3) 

18. Show that maximum intensity in interference pattern is four times the intensity due to each 

slit. Hence show that interference involves only redistribution of energy.   (3) 

19. Calculate packing fraction of α-particle from the following data: 

m= 4.0028 amu mp=1.00758 amu and mn= 1.00879 amu.     (3) 

20. Identify the equivalent gate for the following circuit and write its truth table.  

 

 
 

            (3) 
21.  

i. Distinguish between excitation potential and ionization potential. 

ii. What are the limitations of Bohr’s theory of hydrogen atom?   (3) 

22. Give reasons of the following: 

i. For the ground wave transmission, size of antenna should be comparable to wavelength 

of signal i.e.  

ii. Audio signals converted into an EM wave, are not directly transmitted as such. 

iii. The amplitude of modulating signal is kept less than the amplitude of carrier wave. 

           (3) 
23. State the reason of the following statements.  

i. For doping silicon or germanium Ravi chooses an elementary dopant from group XII or 

XV. 

ii. Now-a-days, in every office and houses, incandescent lamps are being replaced by 

LED’s. 

iii. Radiotransistors do not work satisfactorily when used inside a railway carriage.  (3) 

24. The figure shown below the V-I characterstics of a semiconductor diode. 

 

i. Identify the semiconductor diode used. 

ii. Draw the circuit diagram to obtain the given characteristics of the device. 

iii. Briefly explain, how this diode can be used as a voltage regulator.   (3) 

 



 
 

 

 

SECTION – D 

 

25.  

i. Define electric flux. Write its SI unit. 

ii. The electric field components due to a charge inside the cube of side 0.1 m are shown 

below: 

 

 
 

 

Ex = , where  = 500 N/ C-m, Ey = 0, Ez = 0 

Calculate  

(a) the flux through the cube 

(b) the charge inside the cube        (5) 

OR 

Find the expression for the capacitance of a parallel plate capacitor of area A and plate separation 

d, if (i) if a dielectric slab of thickness t and (ii) a metallic slab of thickness t, where (t < d) are 

introduced one by one between the plates of the capacitor. In which case would the capacitance 

be more and why? 



  

 

26.  

 

i. Show mathematically that an ideal inductor does not consume any power in an AC 

circuit. 

ii. Explain why the reactance offered by an inductor increases with increasing frequency of 

an alternating voltage.         (5) 

OR 

Define quality factor in an electrical resonance. If the effective current in 50 cycle AC circuit is  

5 A, then what is the peak value of current? What is the current 1/600 s after it was zero. 

      

27. An equilateral glass prism (µ = 1.6) is immersed in water (µ = 1.33). Calculate the angle of 

deviation produced by ray of light incident at 40
0
 on the face of the prism, according to the 

diagram. 

 
 

      

  

OR 

Draw a ray diagram for the formation of image of a distant object by an astronomical telescope 

in normal adjustment position. Deduce the expression for magnifying power.  (5) 

 


