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where A and B are constants. Plot a graph showing the dependence of µ on λ  and identify the pair 

of variables, that can be used here, to get a straight line graph.                                                   3 



 

Q25. The modulation index of an amplitude modulated wave is 0.5. What does it mean?  
Calculate the modulation index for an AM wave for which the maximum amplitude is ‘a’ 
while the minimum amplitude is ‘b’.                                                                               3  
Q26. The capacitors C1, and C2, having plates of area A each, are connected in series, as shown. 

Compare the capacitance of this combination with the capacitor C3, again having plates of area A 

each, but ‘made up’ as shown in the figure.                                                                                  3 

Q27. (a) Write the formula for the velocity of light in a material medium of relative permittivity Ɛr 

and relative magnetic permeability µr.                                                                                                                  1 

(b) The following table gives the wavelength range of some constituents of the electromagnetic 

spectrum. 

 



Select the wavelength range, and name the (associated) electromagnetic waves, that are 
used in  
(i) Radar systems for Aircraft navigation  

(ii) Earth satellites to observe growth of crops. 2  

 

 

(a) With key k open: (i) Find the nature of charges developed at the ends of the rod XY.  
(ii) Why do the electrons, in the rod XY, (finally) experience no net force even through the 
magnetic force is acting on them due to the motion of the rod?  

(b) How much power needs to be delivered, (by an external agency), to keep the rod 
moving at its uniform speed when key k is (i) closed (ii) open?  

(c) With key k closed, how much power gets dissipated as heat in the circuit? State the 
source of this power. 
                                                              OR 

 
 
(a) Identify the device A and draw its symbol.  

(b) Draw a schematic diagram of this electric device. Explain its principle and working. 
Obtain an expression for the ratio between its output and input voltages.  

(c) Find the relation between the input and output currents of this device assuming it to be 
ideal.                                                                                                                                        5  
 
 



Q29. Define the terms ‘depletion layer’ and ‘barrier potential’ for a P-N junction diode. 
How does an increase in the doping concentration affect the width of the depletion region?  
Draw the circuit of a full wave rectifier. Explain its working.  
                                                                      OR  
Why is the base region of a transistor kept thin and lightly doped?  
Draw the circuit diagram of the ‘set-up’ used to study the characteristics of a npn transistor 
in its common emitter configuration. Sketch the typical (i) Input characteristics and (ii) 
Output characteristics for this transistor configuration.  
How can the out put characteristics be used to calculate the ‘current gain’ of the transistor? 
 

 
(ii) A convex lens is placed over a plane mirror. A pin is now positioned so that there is no 
parallax between the pin and its image formed by this lens-mirror combination. How can 
this observation be used to find the focal length of the convex lens? Give appropriate 
reasons in support of your answer.  

 

The figure, drawn here, shows a modified Young’s double slit experimental set up. If SS2 

SS1, = /4,  
(i) state the condition for constructive and destructive interference  

(ii) obtain an expression for the fringe width.  

(iii) locate the position of the central fringe.                                                            5 

 


