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Time: 3 hours






         Max. Marks:80 

Answer any Five questions

All questions carry equal marks

- - -

1.a)
Write a note on source transformation

   b)
Using KCL and KVL, find the battery currents in all sources of the circuit of figure.
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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.



c) 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)
In the circuit shown y11 = y22 = 2s ; y12 = y21 = -IS for the network N.  If R1 = 2( 
find 
the value of RL for maximum power transfer.
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    b)
Obtain the expression for resonance frequency of a parallel resonant circuit shown.
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Find the condition or resonance at all frequencies.

5.a)
Show that two watt meters are sufficient to measure power in a 3 phase circuit.  Derive the expressions for wattmeter readings for  a balanced 3phase load.

b) A 3 phase, 400V, 4wire system  has a star connected load with ZA=(10+j0)ohms, ZB =(15+j10) ohms, ZC=(0+j5) ohms.  Find the line currents and current through  neutral conductor .  Draw the phasor diagram.

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

   b)
Determine the value of R for Max power transfer. Hence find the max power received by 
R.
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   c)
Find the current through 4 ohms resistor. Use Millmans theorem. 
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8.a)
What are the initial conditions? Why do you need them?

b)
Explain why the current in a pure inductance cannot change in zero time.

(Contd.. 4)

Code No. RR10204



-4-

  

Set No:1

   c.
Switch is closed at t = 0.  Find the initial conditions at t(o+) for i1, i2, vc, ,
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1.a)
Differentiae between independent and dependent sources.  What is their circuit representation.
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   b)
What is the value of R such that the powers supplied by both the sources are equal

2.a)
Distinguish between (i) statically induced EMF and Dynamically induced EMF (ii) Self induced EMF and Mutual induced EMF.





   b)
Draw the dotted equivalent for the circuit shown explaining the procedure to identify the dotted ends.
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   c)
A rectangular core has a C.S. area of 20cm2.  It is made from two materials cast steel 50cm long and sheet steel 30 cm long.  It is desired to create a flux of 2 milliwebers in the core.  The relative permeability for cast steel is 1000 and that of sheet steel is 2000.  The coil has 200 turns.  Find the MMF and current in the coil.











3.a)
Explain how sinusoidal quantity can be expressed as a phasor.

   b)
Define RMS and average value of a periodic function.

   c)
In the network shown below find v, active and reactive power.
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4. a)
Obtain the current locus for the following network.
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    b)
Obtain the hybrid parameters for the following circuit.  Is the network passive and 
reciprocal?
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5.a)

Draw a schematic diagram for measuring the power in 3 phase circuit connected in star 
using Two wattmeters.  Assuming a phase sequence ABC obtain the expressions for the 
wattmeter readings.  How do you determine the power factor using the wattmeter 
readings.

b) 
A 3 phase, 3 wire, 208 CBA system has a star connected load with ZA=5(00(  
ZB=5(300( 
and ZC=10(-600(.  Obtain the line currents and the voltages across each 
load impedance.   Draw the phasor diagram.

6.a)
Explain how you make a choice between loop and node methods of analysis for any network.

   b)
In the network shown in figure, determine the value of source voltage V which results in dissipation of 100 watts in 5( resistor.
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   c)
Draw the dual of the circuit shown below.
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7.a)
State and explain the Maximum power transfer theorem.

   b)
Find the maximum power received by ZL. Also find the Max power.
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8.a)
In the series R – L – C  circuit 

i) Find the current i(t) , where V(t) = 100 Sin 1000t
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b)
Find i(t) for t ≥ 0 when the switch is moved from position 1 to 2 at t = 0. The switch was in position 1 for a long time. 
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1.a)
If all of the resistance values in the network of Fig are 1 ohm, what is the equivalent 
resistance across the terminals X and Y? How does the result change if the outer two 
resistors are both replaced by short circuits?
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   b)
Determine the necessary values of v and i in the network shown in figure

2.a)
Explain the dot convention, and mark the dotted ends for the arrangement of coils shown in figure.







4
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   b)
Define coefficient of coupling and derive an expression for it in terns of self and mutual inductances.
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c)
The magnetic circuit shown in figure is designed to carry a flux of 1 milli weber in the air gap. Find the current in the coil of 500 turns wound on the core. Assume no leakage and dimensions are given in cms. Relative permeability of the material is 400.
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3.a)
How does concept of J helps in the represantation sinusoidal quantities.

   b)
For the wave form shown below find form factor.
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c)
Determine the value of  C such that the power factor of the circuit is unity.




[image: image28.png]1001




4. a)
Find the Y-parameter of the following two port network.
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      b)
Draw the reactance curves for the series resonant circuit. Using these curves explain 
how the current in the circuit changes with frequency.  What is the effect 
of changing 
the value of resistance on current characteristic.

5.a)
A balanced 440v, 3 phase system has a delta connected load with 


ZAB=25(900(,    ZBC=15(300 (,    ZCA=20(00(.  Obtain the phase  & line currents.  Draw 
the phasor diagram.  Phase sequence is ABC.

b) 
Derive the expressions for wattmeter readings in Two wattmeter method with balanced 
star connected load.  How do you calculate the power factor of the balanced load from 
wattmeter readings.  Discuss the effect of power factor on the readings of the watt meters 
in the above method.

6.a)
Find the values of R1 and R2 in the network shown in figure using loop method of analysis 
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  b)
Design composite High pass 
[image: image31.wmf]p

 filter with the following specifications fc = 2KHz,  f( = 1.9KHz, RK = 600 ohms.

7.a)
Given the following table of values of V1, V2 and the response I of a network, find the current I when V1=10V, V2=5V.
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	V1
	V2
	I

	5V
	-5V
	4A

	2V
	4V
	-2A


b) Using Nortons equivalent circuit determine the current through 10 ohms resistor in the circuit given below.
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8.a)
For the circuit shown below find the initial condition of  i1, i2, 
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 and  voltage across capacitor. The circuit was in steady state before t = 0
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    b)
Switch is opened at t = 0 find the current i (t) for t ≥ 0 
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1.a)
Reduce the network of figure to a form with only one current source across terminals A 
and B
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   b) 
Derive the relations for Ceq in the following networks


2.a)
Define self inductance, mutual inductance and coefficient of coupling. Derive the relation connecting the above quantities.






   b)
Determine the coefficient of coupling k for the magnetically coupled coils if the power dissipated in 10 ohms resistance is 40w.
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   c)
What is B-H curve of a magnetic material. Derive the relation between B and H in a magnetic circuit.
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3.a)
The current of the following wave form is passed through 5 ohms resistance find the power consumed.
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b)
Find branch currents, total current and power supplied by the source Draw the phasor 
diagram.

                                                 
[image: image41.png]



4. a)
The Z-parameter of a two port network N are given by


Z11(s) = 4s


Z12(s) = Z21(s) = 2S


Z22 (s) = 9s


If this network N is connected to another network as shown find the input 
impedance 
Zin(s).
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 b)
Obtain the expression for band width in a parallel resonance circuit shown. 
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5.a)
Show that two watt meters are sufficient to measure total power in any three phase circuit and indicate the way in which the watt meters are to be connected.  If the load is balanced, derive the expressions for the readings of the two-watt meters.
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   b)
A 3 phase, 3 wire, 280 V balanced ABC system is applied to an unbalanced star connected load with impedances ZA=10(00(, ZB=10(300  and ZC=10(-300 ohms.  Determine the voltages across each of the load impedances and the neutral displacement voltage.

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.

                                                        
[image: image44.png]



  c)

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

7.a)
State and explain Nortons Theorem.

b) Using Thevenins theorem find the power in 10 ohms resister.
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8.a)
Derive the expression for i(t) for R – L series circuit when excited by a sinusoidal source.

   b)
For R – L – C series circuit with R = 10(, L = 0.2 H, C = 50 micro farads, determine the 
current i(t) when the switch is closed at t = 0. Applied voltage is V(t) = 100 Cos 

(1000 t  +  60o ).
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