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General Instructions:

a)  All the questions are compulsory. 

b)  There are 23 questions in total. 

c)  This question paper contains four sections: Section-A, Section-B, Section-C and Section-D
d)  Section-A contains 10 questions of one mark each.
e)  Section-B contains 5 questions of two marks each.
f)   Section-C contains 5 questions of three marks each.

g)
 Section –D contains 3 questions of five marks each.
1. Lenz’s law is essential for 

a) conservation of energy

b) 
conservation of mass


c) 
conservation of momentum
d) 
conservation of charge

2.
Whenever the flux linked with a circuit changes, there is an induced emf in the circuit. This emf 


in the circuit lasts

a) for a very short duration



b) for a long duration


c) forever




d) as long as the magnetic flux in the circuit changes


3.
In a pure inductive circuit, the current 


a) lags behind the applied emf by an angle π
b) lags behind applied emf by an angle 
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c) leads the applied emf by an angle  
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d) and applied emf are in the same phase.


In the following questions 9 and 10 a statement of assertion followed by a statement of reason is given. 


Choose the correct answer out of the following choices.




a) Assertion and reason both are correct statement and reason is correct explanation for 


    assertions


b) Assertion and reason both are correct statements but reason is not correct explanation for 


    assertion.


c) Assertion is correct statement but reason is wrong statement


d) Assertion is wrong statement but reason is correct statement

4.
Assertion: When a rod moves in a transverse magnetic field, an emf is induced in the rod; the end becomes magnetic with end A positive.


Reason: A Lorentz force evB acts on free electrons, so electrons move from B to A by making end B positive and end A Negative.
5. 
Assertion: In series LCR resonance circuits, the impedance is equal to the ohmic resistance.

Reason: At resonance, the inductive reactance exceeds the capacitive reactance.

6.

Define impedance.








7.

State the Faraday’s law of electromagnetic induction. 






8.

What is band width? Give its units. 





9.

Define self-inductance of a coil. Write its SI unit.






10.
An alternating voltage given by



V=70 sin 100 (t is connected across a pure resistor of 25 (. Find

i) the frequency of the source.

ii) the rms current through the resistor. 





Or


Define “quality factor” of resistance in series LCR circuit.

SECTION - B
11.
Give the differences between A.C and D.C.





12.
Derive an expression for the self-inductance of a long air-cored solenoid of length l and number 




of turns N.








13.
Predict the direction of induced current in metal rings 1 and 2 when current I in the wire is 




steadily decreasing?






14.

State Lenz’s law. Give one example to illustrate this law. The Lenz’s law is a consequence of the principle of conservation of energy. Justify this statement? 




Or


Calculate the quality factor of series L-C-R circuit with L=2.0 H, C=2µF and R=10(. Mention the significance of quality factor in L-C-R circuit. 




15.

Explain about pure resister ac circuit.




SECTION - C


16.
Show that the current leads the voltage in phase by (/2 in an AC circuit containing an ideal 



capacitor.







17.

State the principle of a transformer. Explain its working with the help of necessary diagram.


18.

Explain about pure inductor circuit and draw its phase diagram.





19.
What are eddy currents? Write their two applications. 




20.
A series L-C-R circuit is connected to a 220 V variable frequency AC supply. If L=20 mH, 



C= (800/(2) µF and R = 110(.

i) Find the frequency of the source, for which average power observed by the circuit is 

       maximum.
ii) Calculate the value of maximum current amplitude.





Or


Obtain an expression for the energy stored in a solenoid.
SECTION - D
21.
Give the differences between self inductance and mutual inductance and deduce an expression for 


the mutual inductance of two long coaxial solenoids.






22.
i) Draw a labeled diagram of AC generator and state its working principle.




ii) How is magnetic flux linked with the armature coil changed in a generator?




iii) Derive the expression for maximum value of the induced emf and state the rule that gives the 




direction of the induced emf.

iv) Show the variation of the emf generated versus time as the armature is rotated with respect to 

the direction of the magnetic fields.



23.
Derive an expression for the impedance of a series L-C-R circuit connected to an AC supply of 



variable frequency. Plot a graph showing variation of current with the frequency of the applied voltage. Explain briefly how the phenomenon of resonance in the circuit can be used in the tuning mechanism of a radio or a TV set?







� EMBED Unknown  ���








_1632924193.unknown

_1563439611.psd

