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[bookmark: _GoBack]Total marks: 60                              Date:04/11/2017                                             Duration: 2Hrs
______________________________________________________________________________                                         
Instructions: 1) All questions are compulsory.
                     2) Figures to the right indicate full marks.
                     3) Symbols have their usual meaning unless specified.
                     4) Use of nonprogrammable calculator is permitted.

Q.1. Answer any five of the following.                                                            (2 x 5 = 10) 
          
1) What should be the internal resistance of an ideal current source and an ideal voltmeter?
2) What is self-inductance? Write its S.I. unit.
3) Define capacitance of a capacitor. What is the practical unit of capacitance? 
4) In a ballistic galvanometer why is the suspension made of a fine strip and not of a round wire?
5) What do you mean by reactance and impedance? What is the reactance of a capacitor when a source of d.c. voltage is connected across it?
6) What do you mean by 10 V, 500 mA transformer? Is it a step down or step up transformer?
7) What is the difference between a.c.bridge and d.c. bridge?

Q.2. Answer any five of the following.                                                              (2 x 5 = 10)  
         
1) What is the efficiency of the circuit under maximum power transfer conditions?
2) State Faraday’s law of electromagnetic induction.
3) What do you understand by the term transient response?
4) In a ballistic galvanometer how can the oscillatory motion of the galvanometer be rendered dead beat?
5) What is wattless current?
6) What do you mean by coefficient of coupling of two mutually coupled circuits? What is its maximum value?
7) What are the different types of power losses in case of a transformer?

Q.3. (A) (i) State the principle used in non-inductive resistance coils.                               2                                                          
 (ii) Draw the Thevenin’s equivalent circuit for the circuit given below. Hence find the current flowing through the load resistance RL.                                                                  3
[image: ]
OR
 (B) (i)  Explain the concept of an  ideal current source.                                                     2                                                       
 (ii) Using Maxwell’s cyclic current, Find the current through the load resistance RL 
for the network given below.                                                                                               3                       


(C) State and explain Norton’s theorem of electrical network.                                           5                                                                           

Q.4. (A) (i) What constitutes a coaxial cable? Write an expression for its inductance per 
unit length.                                                                                                                           2 

 (ii) A series RL circuit has a constant voltage applied at t = 0. At what time does voltage across R equals voltage across L.                                                                                        3
OR
 (B) (i) Define “Figure of merit” of Ballistic galvanometer. Does it depend on the distance between the mirror and the scale?                                                                          2
                                                                                                                                 
(ii) Determine the time that the potential will take to fall to half of its original value of potential across the capacitor, when a capacitor of capacitance 10 uF initially charged is discharged through a resistance 2 Ω.                                                                                   3                                             

(C) Obtain an expression for the decay of the current in a circuit consisting of an inductance, resistance and a d.c. source of e.m.f. V volts in series.                                    5

Q.5. (A) (i) Draw the frequency response curve for LCR series resonance. Give one application of a resonant circuit.                                                                                          2

 (ii) Obtain the relation for the R.M.S value of E.M.F. for an A.C. cycle?                         3
OR
(B) (i)  What is the e.m.f. induced in an inductor 1 H when a current in it changes at a rate of 20 mA/sec?                                                                                                                      2

(ii) A coil of self inductance 1mH and resistance 0.5 Ω generates oscillations in the circuit containing a capacitance. If the frequency of oscillations is 10 KHz find the value of the capacitance.                                                                                                                3

(C)An alternating e.m.f. is applied to a series LCR circuit. Obtain an expression for the impedance and the current through the circuit.                                                                    5                                                                  

Q.6. (A) (i) What is sharpness of resonance? Why is quality factor Q referred to as an amplification factor?                                                                                                            2
                                                                                                             
(ii) Draw De-Sauty's capacitance bridge. Obtain an expression for its frequency.             3
OR
(B) (i) In Wein’s  bridge R1 =  400 ohms, R2 = 400 ohms and C1=C2 = 1uf. Find the frequency at which the bridge balances.                                                                              2

(ii)A single phase 5 KVA transformer has a primary voltage of 500 V and secondary voltage of 50 V and has 32 secondary turns. Calculate the number of primary turns and secondary currents.                                                                                                              3

(C) For a transformer obtain an expression for reflected impedance from the secondary.        
                                                                                                                                              5          
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