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1.a)
Discuss loop and model analysis as applied electric circuit.  Determine the mode voltages for the network shown by nodal analysis.






[image: image1.png]



   b)
Define ideal voltage source and ideal current sources. Obtain single source equivalent across terminals A and B shown.
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   c)
A cast steel ring of mean dia 50 cms is wound with 500 lines of copper wire has a cross sectional area of 10 cm2.  Determine existation current required to produce  flux of 1 mub in the ring (i) without a saw cut (ii) with a saw cut of 2mm wide.  Assume 
[image: image3.wmf]r

m

 for cast steel to be 1200.  Neglect leakage and fringing.
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2.a)
Find average value, form factor and peak factor for an alternating waveform shown.
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b) A current of RMS value 10A and 40HZ frequency is in series with an equal magnitude current at 50HZ frequency. Write the expression for instantaneous currents and find its value (i)  0.025 sec (ii) 0.05 sec (iii) 0.1 sec after the two currents have passed through their positive maximum values simultaneously.

c)
Explain Resonance phenomena in electrical circuits.  Explain its importance for the circuit shown.  Determine Xc at which it resonates at a frequency 100 Hz.
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3.a)
Explain the concept of phase and phase difference as applied to AC networks.  Determine the real and Reactive power consumed in the net work.





[image: image6.png]100





   b)
State and prove maximum power transfer theorem for an AC circuit where 
(a) Load Resistance and load Reactance can be freely varied. (b) Load Resistance and load Reactance can be varied keeping impedance angle fixed.

c) For an R.L.series circuit, with R varied from  0 to 
[image: image7.wmf]¥

, show that current locus is

a semi circle.
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4.a)
Obtain a single equivalent Resistance between A and B terminals shown by Y-
[image: image8.wmf]D

 transformation.
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b) Obtain the dual N/W graph of the oriented of graph shown.


[image: image10.png]



c)
A symmetrical  3 phase 440V, 50HZ 4 wire system supported unbalance Y load as shown.  Find the displaced neutral potential of load sequence RYB.
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5.a)
State Millmann’s theorem and determine current through the load connected by applying Millmann’s theorem.
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b)
Obtain the graph of the N/W and hence write cut set and Tie set matrix choosing a tree.




[image: image13.png]



   c)
Write Integro differential equation for the 2 loop currents shown in the network.
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6.a)
The switch  is opened at t=0 obtain V2(t) for t 
[image: image15.wmf]³

 >.
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b)
Find combined ABCD (Transmission) parameters of the network connected in cascade.
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c) Find Z parameters of the Lathice network shown.
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7.a)
An R.L.C circuit subjected to switching operation to a DC excitation.  Obtain its response  for t 
[image: image19.wmf]³

 >.

   b)
Find  i2 (t) by Laplace Transform method.
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c)
Explain the principle of equializers and express different types of equalizers used in filter network.
8.a)
Design a composite high pass fitter having characteristic impedance of 600Ω and cutoff frequency 1000HZ.  Use one constant K, T section one m derived T section and two terminating half sections with m=0.3,0.6 respectively.

b)
Write an input program in PSPICE for the circuit shown to find value of R for maximum power.
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1.a)
Explain the terms self induction, mutual  induction and coefficient  of coupling as applied to a magnetic  circuit.  With usual notation, establish the relationship between mutual inductance, self inductance and coefficient of coupling.

b)
Make use of Source Transformation and obtain single source equivalent between the terminals A-B, shown in the figure.
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c)
Find the equivalent Inductance between the terminals A-B shown with (i) switch K open (ii) Switch K closes.
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2.a)
The currents following through two parallel branches in an AC circuit are given by i1 = 10 sin(500t+300)  i2=20 cos (500 t – 450).  Obtain  (i) The expression for the combined current (i1 + i2)  (ii)  Find its RMS values.

   b)
For the circuit shown use mode analysis and find (i) Voltage cross 
[image: image24.wmf]W

40

 Resistor.  (ii)  Power supplied by 5A source.





[image: image25.png]



c)
Discuss the importance of Resonance phenomena in series and parallel AC circuit.  Develop necessary relationship between Q,B W and Resonance frequency of a series AC circuit under Resonance.

3.a)
Three impedances ZR, ZY, ZB are connected in star across a 440V 3
[image: image26.wmf]f

 Balanced AC supply.  If the voltage of the star point relative to supply neutral is 200
[image: image27.wmf]150

Ð

volts and the Y and B line currents are 10
[image: image28.wmf]90
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 Amps respectively are with respect to voltage b/w supply natural and R-line,  find ZR, ZY, ZB.
b)
Obtain the dual of the network shown.  Write loop equations for the given network and node equations for its dual.
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   c)
Determine the circuit constants of a 3 branch network in parallel for which current locus is given.  w=500rad/sec.
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4.a)
In the network shown, verify Reciprocity  theorem for the voltage ‘VX’ across the branch shown.
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b)
Determine the current i2(t) that flows after closing the switch (for t 
[image: image32.wmf]³

 0) for the circuit shown using Therenin’s theorem.
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   c)
Determine Y and Z parameters of the network shown.
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5.a)
Define poles and zeroes of network function explaining their roles.  A Network function has poles at s=-2 and s=-6.  The zero occur at the origin and s=-3.  Find the time response using pole zero plot.

  b)
Find network functions G12, Z12, Z21 and α12 for the ladder type network shown.
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c)
For the netwrok shown, write the graph and choosing 1,2,3 as tree branches write  tie set matrix. Numbers in the circuit indicate branch numbers.
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6.a)
For the network shown find i10+), 
[image: image37.wmf]dt
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.  The switch being moved from a to b at t=0 and prior to switching the network have attained steady state.
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b)
Determine the expressions for VR and VC of the network shown under switching condition by classical differential equation method.
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7.a)
A 3phase 4 wire ABC system with effective line voltage of 100V  is connected across a Y connected impedance ZA=10
[image: image41.wmf]90

10

90

10

,

0

-

Ð

=

Z

Ð

=

Z

Ð

C

B

and

.  Find Displaced Neutral potential between star point of the load and ‘N’ of supply neutral.

   b)
Find the voltage across 20Ω capacitor using super position theorem.
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8.
Write notes on:

a) K and m derived filter and their design aspects.

b) PSPICE representation of network elements and sources.

c) Concept of power and power factor with Ac networks.

d) Max power transfer theorem and its application to electrical systems.
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1.a)
State and explain Kirchoff’s law’s as applied to electrical network. Use nodal analysis to find the current in various branches shown. 
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   b)
Define impulse, step and Ramp response. How are they related? Explain. 

d) For the magnetic circuit shown find the excitation required to produce a flux density 1 wb/m2 in the air gap, 
[image: image44.wmf]r

m

 for material: 600. 
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2.a)
Write the differential equation for the loop current in the coupled network shown. 
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b) What is selectivity in a resonance circuit? Obtain the relationship between BW and  Q factor and resonance frequency.

c) Explain the concept of power factor an AC circuit.  What are the factors that affect power factor and how it can be improved? Explain. 

3.a)
The Resistance ’R’ in the circuit shown varies between 0 to 
[image: image47.wmf]¥

.  Draw the total current locus and find ‘R’ for which maximum power consumed. Find the corresponding current and power factor. 

   




[image: image48.png]



b) Obtain the RMS value of wave form shown. 


[image: image49.png]
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   c)
Obtain the current supplied by 2 Amp. current source. 


[image: image50.png]



4.a)
A star connected load and 
[image: image51.wmf]D

 connected load are connected in parallel to a symmetrical 3 ( AC supply. The phase current in each load is 15A. The pf  of the star connected load is unity and that of 
[image: image52.wmf]D

 connected load is 0.5 pf lag.  Find. 


(i)
the line current drawn from the supply.


(ii)
overall power factor. 

b)
A star connection consists of 300 
[image: image53.wmf]W

, resistor in phase ‘A’, 8 
[image: image54.wmf]m

f capacitor in phase ‘B’  and a voltmeter in phase ‘C’. Supply is 400V, 3
[image: image55.wmf]f

, 50 Hz. Find the voltmeter rading for  a phase sequence of  (i)   ABC  (ii) ACB
.

5.a)
Determine the graph tree of the network shown and then write cut set matrix .
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b)  
Apply Thevenins theorem and find current through line connected the load impedance
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6.a)
Explain different types network functions as applied to single port and two port network. Obtain Y12 of the given network shown. 
. 
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   b)
Find Y and Z parameters of the network shown. 
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    c)
Establish relationship between h and T parameters. 

7.a)
For the netwrok shown, the switch k is opened at t=0, find V1(0+) 


V2(0+), 
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dV

dt

dV

)

0

(

)

0

(

2

1

+

+

.




[image: image61.png]Vi Var
J(t) T i R‘ Ec




b) Use classical method and find v(t) for t > 0.
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c) A pulse voltages of 10V magnitude and 5 
[image: image63.wmf]m

 sec. duration is applied to RL network shown. Find i(t) and plot the wave form. 
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8.a)
Use P spice to determine node voltages for the circuit shown. 
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  b)
Explain high and low pass filters. Discuss the design considerations of K and M derived filters and composite filters. 
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1.a)
Explain Dot convention as applied to a magnetic circuit. Develop a Dot coupled network and hence obtain the equivalent inductance between terminals A & B .
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b) Find Thevenins  and Norton’s  equivalents for the following N/ws. 
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c) For the given parallel magnetic circuit, determine the excitation current required to produce an air gap flux of 1 mwb in the central leg, wound with 200 lines of copper wire. Assume relative permeability of cast steel as 1000 and leakage coefficient of 1-4. 
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2.a)
Define average and effective values of a periodic alternating voltage. Find the same for the wave form shown 
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b) Determine active and reactive power consumed in the network.






[image: image71.png]10020





d) Show that in a series resonance circuit with frequency tuning, the frequency at which maximum, capacitor voltage occurs is less than the resonance frequency. 
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3.a)
Find the current  
[image: image72.wmf]·

)

(

I

 and voltage (
[image: image73.wmf]·

V

)  in the network shown when  
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= 5 
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= 2 
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-90 A. Angular Frequency is 40 rad/sec. 
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b) An impedance Zc = 7.5 – J75 ohm. is in parallel with 
[image: image79.wmf]·

L

Z

= RL + J10
[image: image80.wmf]W

. Where RL is varied from 0 - 
[image: image81.wmf]¥

. The applied voltage is 120V. Draw the total current load and therefrom find (i) upf currents  (ii)  Minimum reading current and its power factor (iii) Minimum lagging  current and its power factor.  (iv) Maximum current and its power factor. 

4.a)
An unbalanced 
[image: image82.wmf]D

 connected load is connected across a balanced 3 phase RYB 440V supply. Find the wattmeter reading connected in the circuit. 
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b)
Use Y - 
[image: image84.wmf]D

 transformation and find the resistance between terminals ‘ A’ and ‘a’ of the network shown. 
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c)
Define the terms (i) graph  (ii) tree  (iii) Co tree  (iv) cut set   (v) Tie set  for a planar network. Obtain the cut set matrix for network shown below choosing 1,2,5,6 as the tree branches. 
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5.a)
State and explain compensation theorem. Discuss its applications. 

b)
Determine the Max power transferred and the impedance to be connected between A and B terminals for Maximum power transfer. 
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c) Find driving point impedances Z11 and Z22 transfer impedances Z21 and Z12 for the network shown. 
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6.a)
 Discuss how and why network elements R,L and C behave under switching condition at t=0+ and t = 
[image: image89.wmf]¥

 . 

    b)
Use Laplace technique to find responses V1(t) and V2(t) for t > 0.
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c) Determine the current response i(t) and plot the same when the circuit is switched on to an AC excitation by classical method. 
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7.a)
Discuss the principles and configuration of lattice equalizer. 

b)
Find the cut off frequencies; pass band and characteristic impedance of filter shown. 
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8.a)
Explain how PSPICE finds application in analysis of Networks. Discuss how modelling of independent and dependent sources are done in spice. 

   b)
Write the input file in PSPICE for the circuit shown to obtain node voltages. 
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