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      Max. Marks: 80
Answer any FIVE questions

                     All questions carry equal marks

- - -

1.a)
Derive the Volt-ampere relations in circuit elements 


i)    Resistance(R)
ii)   Inductance (L) and
iii)   Capacitance(C).

b)
Distinguish between self and mutual inductances of a pair of coils. Derive the expression for coefficient of coupling between the coils.

c)
An Iron ring has a mean diameter of 25cms, and a cross sectional area of 4 cm2 and it is wound with a coil of 1200 turns. An air gap of 1.5mm width is cut in the ring. The relative permeability of Iron is 800: Determine the current in the coil to produce a flux of 0.5mwb in the air gap. Neglect leakage.

2.a)
The current in a 10mH inductor can be expressed as i(t) = (2 - e-1000t)mA. Find


i)
Voltage across the inductor V(t) and


ii)
Instantaneous Power P(t).

b) Find the following for the circuit shown in figure 

i)
branch currents

ii)
Active power in each branch

iii)
Total current


iv)
Total Active Power.
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3.a)
Derive 
i)
Expression for resonant frequency

ii)
Expression for dynamic resistance and condition for universal resonance for the circuit given below.
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b) Draw the current locus diagram for circuit shown in figure when the resistance is varied and indicate the points of resonance and the value of resistance at these points.
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4.a)
Derive the relationship between phase and line quantities of voltage and current for a balanced star connected load.

   b)
A balanced star-connected load is supplied from a balanced 3phase 400V supply. The current in each phase is 10 Amps and lags 300 behind the phase voltage. Find the impedance in each phase and the total active and reactive power.

5.a)
Explain clearly what you understand by duality. Obtain the dual of the network given below using the geometric procedure.
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b)
Obtain the basic cutest incidence matrix for the network graph show below. Take 1, 2, 3, 4 as tree branches. From the above matrix, obtain branch voltages in terms of tree branch voltages.
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6.a)
State and explain compensation theorem.

b)
In the network shown in figure, the 3 ohm resistor is altered to 4(. Find the change in current in 10 ohms due to this change by applying compensation theorem. Verify by actual calculation.
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c)
Determine the current through the capacitor in the network shown using superposition theorem.
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7.a)
In the circuit shown, the switch is in position (i), for a longtime. And at t=0, it is transferred to position (ii). Find the expression for current for t>0. Use Laplace Transform method.




[image: image8.png]



   b)
In the circuit shown, obtain the expression for current i(t) for t>0, when the switch is opened at t=0. Use Time domain method.
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8.a)
A two port network has the following parameters Z22=40( Z11=30( and Y22=0.05mhos. Calculate ABCD parameters.
b) Write the Pspice Program for d.c analysis for the circuit shown in figure
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1.a)
Distinguish between 


i)
Active and Passive elements


ii)
Unilateral and bilateral elements and

iii) Linear and non-linear elements.

Give examples for each type of element.

b)
The current source having the waveform shown in figure is connected to a series R-L circuit at t=0. If R=1 ohm and L=2H, determine the voltage across the resistor VR(t) and the voltage across the inductor VL(t) for the period 0 ( t ( 2 secs. Sketch the variations of VR(t) and VL(t) and total voltage across the combination.
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c)
An Iron ring has a cross section of 100 milli.sq.meters and a mean diameter of 0.25m. It is uniformly wound with a coil of 500 Turns. For a current of 2A the flux produced is 1.5 mwb. Find the relative permeability of Iron at this flux density.

2.a)
Define RMS value, average value and form factor of a periodic wave form


   b)
Define RMS value of the voltage was whose equations is

V(t) = 100 + 200 sin(wt-300) + 100 cos3wt.  volts 


c) When a 220v, 50Hz supplied to a 15 ohm resistance in parallel with an inductor, the total current is 20A. What must be the frequency for the total current to be 30 A, if voltage remains the same.
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3.a)
Define Q factor and derive an equation showing the relation between Q-factor, Band width and selectivity at resonance.

   b)
Show that the locus of current in a circuit having 


i)
fixed resistance and variable reactance and


ii)
fixed reactance and variable resistance is a CIRCLE. 


Sketch the locus in both the cases.

c) A RLC series circuit of 8 ohms resistance should be designed to have a bandwidth of  50 Hz. Determine the values of L and C so that the circuit resonates at 250Hz.

4.a)
Find the equivalent resistance across the terminals A and B of the network shown using star delta Transformation. All resistances are 1 ohm each.
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   b)
Three delta connected impedances Zab= 5∟00( Zbc = 5∟300 and Zca = 5∟-300 are connected to a 400V 3 phase supply of phase sequence abc. Determine the line currents and the two 3waltmeter readings when power is measured by wattmeter connected in lines a and c.
5.a)
In the network shown in figure, determine the current I; using nodal method of Analysis.
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b) For the coupled network shown in figure, write the loop equations in matrix form.
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   c)
Explain clearly what you understand by a CUTSET, TIESET for a network graph.
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6.a)
State and explain Norton’s theorem.

   b)
Determine the current I in the circuit using 


i)
Thevinin’s Theorem


ii)
Superposition Theorem.
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c)
Clearly explain what you understand by poles and zeros of a network function.
7.a)
A sinusoidal voltage V(t)=25 sin10t is applied at t=0 to a series R-L circuit having R=5( and L=0.5H. Find the expression for i(t) and sketch it. Assume zero current through inductor before applying the voltage. Use Time domain method.
   b)
Obtain ABCD and Z parameters for the Two Port network shown.
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8.a)
In the series R-L-C circuit, there is no initial charge on the capacitor. If the switch is closed at t=o, determine i(t) using Laplace Transform and sketch i(t).
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b)
Design an m-designed T-section HPF having cutoff frequency of fc=4KHZ, infinite alternation at f(=4.8KHZ. The characteristic impedance is 600 ohms.
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1.a)
Explain clearly the ‘Dot Convention’ for coupled coils.

   b)
A magnetic circuit comprises three parts in series with the following dimensions.


Part (a) : Length 0.1m and C.S.area 50mm2.


Part (b) : Length 0.08m and C.S.area 75mm2.


Part(c) : Airgap of length 0.5mm and C.S.area 100mm2.

A coil of 1000 turns is wound on part (B), the flux density in the air gap is 0.3Tesla. Assuming there is no leakage, and that the relation permeability of the magnetic material is 1000. Calculate the current in the coil  to produce such a flux density.
c)
The wave form of voltage across a capacitor of 100 (F is shown below. Sketch the waveform of current through the capacitor.
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2.a)
Determine the “average value”, “R.M.S. value” and form factor of a half wave rectified sine wave.

   b)
Define the terms, Active power, Reactive power and apparent power for a general A.C. circuit. Derive the relation between them.

   c)
Two circuits, having the same numerical ohmic impedance value are joined in parallel. The power factor of one circuit is 0.8 and the other 0.6, both lagging. Calculate the power factor of the combination.
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3.a)
In a series R-L-C resonant circuit, derive the relation between resonant frequency (fo) and hay power frequencies f1 and f2.

   b)
Find the value of c at which resonance occurs in the circuit when w=5000 rad/sec. Derive the equation employed.
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c)
Sketches the locus of impedance, admittance and current of a series R-L circuit when R is varied keeping L constant with constant applied voltage.

4.a)
Show that two watt meters are sufficient to measure three phase power. If the load is balanced derive the expressions for the readings of watt meters.

   b)
Three impedances Za=(4+j3)(, Zb= (3-j4) (, Zc=((5+j0) ( are connected in the form of a delta across a 440v,50HZ supply. Determine the line currents and draw the phasor diagram showing line and phase currents. Phase sequence is abc.

5.a)
Explain the following with a suitable network example.


i)
oriented graph


ii)
Tree of a network


iii)
cutset and basic cutset

iv)
Tieset and basic Tieset.

b) Using Loop current method of analysis, determine the voltage across 5ohm resistance in the network shown below.
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c) Explain clearly the procedure followed to obtain the dual of a given network.
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6.a)
State and explain “Reciprocity Theorem”.

b)
Calculate the maximum power transferred from the circuit to the load connected between a and b.
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c)
Find Norton’s Equivalent circuit with respect to terminals XY.
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7.a)
A series R-L-C circuit with R=3(, L=1H  C=0.2F is excited by unit step voltage. Obtain the current i(t) using Laplace Transform method. Assume that the circuit is relaxed initially.
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b) For the following two port network, determine ‘h’ parameters.
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8.a)
What is the difference between constant K and m-derived filters.

b)
In the circuit analysis, using SPICE, indicate how you represent resistors, inductors, dependent and independent sources.

c)
Design a constantK, T section and ( section low-pass filter having cutoff frequency


fc=2KHZ, and nominal characteristic impedance Z​o=600 ohms.
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1.a)
The following current wave form i(t) is passing through a series R-C circuit with R=2 ohms and c=50(10-6F. Find the voltage across each element and sketch same.
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  b)
Define coefficient of coupling and mutual inductance. Derive relationship between the two.
   c)
Determine the equivalent inductance at termines 1 and 2 for the circuit shown in figure.
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2.a)
Determine RMS value, Average value and form factor of the waveform shown in figure below.
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   b)
In steady date analysis, determine the circuit constants of a two-element series circuit, if the applied voltage ((t) = 100 sin(500t+450) and the resulting current i(t)=5 sin(500t-300) amps.

   c)
A rectangular core has a c.s. area of 20cm2. It is made from two materials Cast steel 50 cms and sheet 40cms long. It is desired to create a flux of 3 milli webers in the core. The Relative Permeability for cast steel is 500 and that of sheet steel is 2000. The coil has 300 turns. Find MMF and current in the coil.
3.a)
Show that the locus of current in a series R-C circuit with constant applied voltage is a CIRCLE when 

i)
R is fixed and c is varied

ii)
When R is varied and c is fixed. Sketch the loci in both cases.
   b)
For the parallel resonant circuit shown, find the value of capacitance c at which the impedance of the circuit (Zab) is maximum at a given frequency.
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c) Two circuits having the same numerical impedance value are connected in parallel. The power factor of one circuit is 0.8 and the other 0.6 both lagging. Calculate the power factor of the combination.

4.a)
A symmetrical 400V. 3phase system supplies a star connected load, with the following branch impedances



ZR = 100(
ZY = j 50(
ZB = -j 50(.

Calculate the voltage drop across each branch and the potential of the neutral point to star point of the load. Phase sequence RYB. Draw the phasor diagram.

   b)
Find the readings of two walt meters on a 3 wire 240 volt system with balanced delta connected load of 10∟600 ohms.
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5.a)
Explain the following terms with suitable example


(i)
Basic cutset.
(ii)
Basic Tieset.   (iii)
Tree of a network.

b) Obtain the basic cutset incidence matrix for the graph shown in figure. Write the relationship between branch voltage and independent voltage. Take 1, 2, 3, 4 as tree branches.
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c)
In the network shown in figure, find the power delivered by 2V source by applying the nodal method of analysis.
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6.a)
In the circuit shown, the 5 ohms resistor is changed to 8(. Determine the compensation voltage and determine the change in the current in j5(. Use compensation theorem.
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b) Obtain the dual of the network shown in figure below using geometric procedure.
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c) Calculate the maximum power transmitted from the circuit to a load connected between A and B.
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7.a)
Using time domain approach, obtain the current at t>0. If  a.c. voltage ((t) is applied suddenly at t=0 by moving the switch s to position (2) from position(1). Assume zero initial condition.
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  b)
Using laplace Transform method, to find the voltage ((t). Assume zero initial conditions.
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8.a)
Obtain impedance and ‘h’ parameters of the network shown.
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b) Explain the configuration of m-desired T and ( filters.
c) In the circuit analysis, using spice explain the

i) modelling of resistors, inductors, and independent and dependent sources.

ii) Types of D.C. Analysis.
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