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Answer any FIVE questions

All questions carry equal marks

---

1.a) 
Obtain the expressions for star-delta equivalence of resistive networks. 

b)
Determine the voltage appearing across terminals y-z if a d.c. voltage of 100V is applied across x-y terminals in the figure below. 
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Fig. 

2.a)
State and explain Faraday’s Law of electro magnetic induction.  What are statically and dynamically induced EMFS.






b)
An iron ring 15 cms in diameter and 10 cm2 in area of cross section is wound with a coil of 200 turns.  Determine the current in the coil to establish a flux density of 1 wb/m2 if the relative permeability of Iron is 500.  In case if an air gap of 2mm is cut in the ring, what is the current in the coil to establish the same flux density. 

3.a)
Find the form factor for the following ware form.
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b) Find the branch currents, total current and the total power in the circuit shown below:
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4..a)
Obtain the expression for the frequency at which maximum voltage occurs across the capacitance in a series resonance circuit in terms of the Q-factor and resonance frequency.  










   b)
In a series RLC circuit if the applied voltage is 10V, and resonance frequency is 
1KHZ, and Q factor is 10, what is the maximum voltage across the inductance.

   c)
In a parallel resonance circuit shown in fig find the resonance frequency, dynamic 
resistance and bandwidth
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5. a)
A symmetrical 440v, 3 phase system supplies a star connected load with the following branch impedances   ZR=10(  ZY=j5(  ZB= -j5(.  Calculate voltage drop across each branch and the potential difference between neutral and star point.  The phase sequence is RYB.  Draw phasor diagram.      

b) A Balanced star connected load is supplied from a symmetrical 3 phase, 440v, 50HZ supply.  The current is each phase is 20A and lags behind its phase voltage by an angle of 400.  Calculate (i) load parameters (ii) Total power and (iii) readings of Two watt meters connected in the load circuit to measure total power
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6. a)
Define the following:

i) Oriented graph

ii) Tree of a graph 

iii) Cut set and a Basic Cut set and

iv) Tieset & Basic Tieset.

   b)
For the topological graph shown in the figure, obtain the fundamental Tieset matrix choosing the tree containing two elements 5 & 6.
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  c)

Derive expression for elements of m-derived low pass T filter in terms of proto type T network.

7. a)
State and explain the super position theorem.

b) Is super position valid for power? Substantiate your answer.

c)                                      
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Using super position theorem, find VAB.

8.a)
Explain why the voltage across capacitor cannot change instantaneously?

b)
What is the significance of time constant for R-L circuit? What are the different   ways of defining time constant?

c)
 Switch t is close at t = 0. Find initial conditions for voltage across capacitor, i1, i2, 
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1.a)
Explain KCL and KVL.

b)
A capacitor is charged to 1 voltage at t=0 a resistor of 1 ohm is connected across its terminals.  The current in the circuit is known to be of the form i(t) = e-t amperes for t>0. At a particular time the current drops to 0.37A at that instant, determine. 


(i)
At what rate is the voltage across the capacitor changing?


(ii)
What is the value of the charge on the capacitor?

(iii) What is the voltage across the capacitor?

(iv) How much energy is stored in the electric field of the capacitor?

(v) What is the voltage across the resistor?

2.a)
Define magneto motive force (MMF), Reluctance, and flux density in a magnetic circuit.  Specify the units of each of the above quantities.


 

b) Explain “dot convention” for a set of magnetically coupled coils.



A cast steel electromagnetic has an air gap of length 2mm and an iron path of length 30cms.  Find the MMF needed to produce a flux density of 0.8T in the air gap.  The relative permeability of the steel core at this flux density is 1000.  Neglect leakage & fringing.

3.a)
Find RMS and average value of the following wave form.
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b) Find the total current and the power consumed by the circuit.
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4. a)
For a series RL circuit obtain the locus of current as inductance is changed form 0 
to ( when the applied voltage is constant 




 

   b)
Show that fr a series resonant circuit  f1 f2 = fr2 where f1 and f2 are half power 
frequencies and for is the resonance frequency.



 

   c)
Obtain the z-parameters of the following two port network.
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5. a)
Derive the relationship between phase quantities and line quantities in a 3 phase balanced (i) star connected system and (ii) Delta connected system. Draw phasor diagrams.  Showing voltages and currents.

b) A 3 phase supply with   line voltage of  250v, has an unbalanced delta connected load as shown in figure.  Determine the line currents, Total Active and reactive powers phase sequence is ABC.

 
                      [image: image13.png]



6.a)
What is duality? Explain the procedure for obtaining the dual of the given planar network shown below.





[image: image14.png]5o




Contd….3.
Code No.RR-10204


-3-




Set No.2

b)
Construct the incidence matrix for the graph shown in figure.
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    c)
Use nodal analysis, to determine the voltages V1 and V2 in the circuit shown.
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7.a)
State and explain the thevenins theorem? State for what type problems this theorem is useful.

b) Find the current through 10( resistor, using Thevenins theorem.
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8.a)
For R – L – C series circuit with d.c   excitation discuss the under damped, over         damped and critically damped cases.

 b)    Obtain the current i(t) for t ≥ 0, using time domain approach.   
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1.a)
Explain how source transformation is achieved. 

b)
A current of 0.5A is supplied by a source to an inductor of 1H. Calculate the energy stored in the inductor.  What happens to this energy if the source is short-circuited.

c)
A current source i=Im Sin 
[image: image19.wmf]t

v

is applied across (i) a 1F capacitor (ii) 1H inductor.  Assuming initial conditions to be zero, show the voltage wavforms in the above two cases. 

2. a)
Define MMF, Flux density, Magnetising force and permeability. Specify the merits for each of the above quantities.




 

     b)
Two coupled coils have self inductances L1=50mH and L2=200 mH and a coefficient of compling of 0.7. If coil 2 has 1000 turns and i1=5.0 sin 400t. Determine the voltage across coil 2. 





 

     c)
Write the voltage equation for the following circuit shown.
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3.a)
Define RMS value, Average Value, form factor and peak factor.

b) Find the value of R1and X1 when a lagging current in the circuit gives a power of 

2 K.W.
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4. a)
For the parallel resonant circuit shown find the value of capacitance at which 
maximum impedance occurs at a given frequency.
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    b)
Determine the admittance parameter of the symmetrical lattice shown in fig.  
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5. a)
A balanced Delta connected load of 5.0 (300ohms and a balanced star connected load of 5.0 (450ohms are supplied by the same balanced 240v, 3 phase ABC system.  Obtain line currents IA, IB and IC.

    b)
Two watt meters in a 3 phase, 3 wire system with an effective line voltage of 120V read 1500w and 500w.  What is the impedance of each arm of the balanced delta connected load?  What is the power factor of the load.
6. a)
For the given network graph shown below, write down the basic Tieset matrix, taking the tree consisting of edges 2,4 and 5. Write down the KVL network equations from the matrix.
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b. Find the voltage across the 5( resistance for the coupled network shown in figure.
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7.a)
State and explain Millmans theorem.

b) Using Millmans theorem find the Neutral shift voltage Von. 
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8.a)
Explain initial value theorem of laplace transform.
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b)      Draw the network in laplace domain and find I(s) 
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1.a)
Differentiate between independent and dependent sources. What is their circuit representation.

   b)
What is the value of R such that the powers supplied by both the sources are 
equal?  
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fig. 

2.a)
State and explain Faraday’s law of electro magnetic induction. Distinguish between salf and mutual induced voltages.




 

   b)
Explain “Dot converntion’ and determine the dotted ends of the set of coils shown in figure.
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     c)
A circular iron ring having a C.S. area of 5cm2 and a length of 4( cms in Iron has an air gap of 0.1(cm made as a saw cut. The relative permeability of iron is 800. the ring is wound with a coil of 2000 turns and carries a current of 100mA. Determine the air gap flux. Neglect leakage and fringing.
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3.a)
Define power factor, apparent power Active power and reactive power.

  b.)
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Find the complex power.

4.a)
Obtain the y-parameter of the following bridged in network.

 




[image: image32.png]



b) Obtain the expression for Y-parameter is terms of transmission parameters.  

For a serves resonance circuit obtain the expression for band width in terms of resonance frequency and Q-facts.

5. a)
Each phase of a balanced star connected load consists of R=10 ohms and C=10(F.  Calculate the line current, and total real and reactive powers when a symmetrical 400v, 50Hz, 3 phase supply is applied to it.  If two watt meters are employed to measure total power, what will be the readings of the two wattmeters.

b) A 400v, 50HZ, 3phase supply of phase sequence ABC is applied to a delta connected load consisting of 100( resistance between lines A&B , 318 mH inductance between lines B & C and 31.8 (F capacitance between lines C & A.  Determine the phase and line currents.

6.a)
Design an m – derived T – section High pass filter having cutoff frequency 

fc = 4 kHz, and frequence of infinite attenuation at f( = 4.8 kHz, to fit into 600( line.

   b)
In the network shown below find current I using nodal analysis.
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c) Obtain the basic Cutset matrix for the given oriented graph, taking. 1,2,3,4 as tree branches. 
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 Write down KCL network equations from the above matrix.

7.a)
State and explain Millmans theorem.

b) Find the current IL. Use Millmans theorem.
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   c)
Verify the reciprocity theorem. For the network shown.
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8.a.
Explain the final value theorem of laplace transform.

    b.
Find V(() given  
[image: image37.wmf])
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