Code No: NR10204

I B.Tech. Supplementary Examinations, November-2003

NETWORK THEORY

(Common to Electrical Electronics Engineering, Electronics and Communication Engineering, Computer Science and Engineering, Computer Science and Information Technology, Electronics and Instrumentation Engineering, Biomedical Engineering, Electronics and Control Engineering, Electronics and Telematics, Electronics Computer Engineering, Computer Science and Systems Engineering)

Time: 3 hours






      Max. Marks: 80

Answer any FIVE questions 

All questions carry equal marks

- - -

1. a)
The switch in the network shown in the figure  (a) is closed at t = 0.  The desired response is VL(t).  Determine (i) the impulse response (ii) VL(t) from impulse response for the input signals shown in the graph.
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b)
A ring has a mean diameter of 21 cm and a cross-sectional area of 10 cm2.  The ring is made up of semi-circular sections of cast iron and cast steel.  With each joint having a reluctance equal to an air-gap of 0.2 mm.  Find the amp-turns required to produce of flux of 8 ( 10-4 wb.  The relative permeabilities of cast steel and cast iron are 800 and 166 respectively.  Neglect fringing and leakage effects. 

c)
Define the terms self-inductance, mutual inductance and coupling coefficient with respect to coupled circuits.

2. a)
Determine the form factor of the saw-tooth waveform shown in the figure below:



[image: image2.png]



b)
When supplied with 240-V, single phase at 50Hz, a certain inductive coil takes a current of 13.62A.  If the supply frequency is changed to 40Hz, the current increases to 16.12 A. Calculate the resistance and inducatance of the coil.
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  c)
Find the reactive power drawn by the circuit shown below:
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3. a)
A RLC series circuit of 8( resistance should be designed to have a bandwidth of 50Hz.  Determine the values of L and C so that the system resonates at 250Hz.

    b)
Consider an a.c. circuit consisting of a variable resistance in series with a coil for which R = 20( and L= 0.1H.

(i)
Show that when this circuit is supplied at constant voltage and frequency and the resistance is varied between zero and infinity, the locus of the current phasor is a circular arc.

(ii)
Calculate, when the supply voltage is 100V and the frequency 50Hz, the value of the variable resistance in order that the power taken from the mains is maximum.

4. a)
Determine the line currents for the following delta connected load of 400 V,          3 phase, phase sequence RVB.



Branch

RY-40kVA,
0.8PF
(las)



Branch

YR-25kW,
upf



Branch

BR-50kVA, 
0.6PF
(lead)

   b)
Using node voltage method, determine the source voltage E2 such that the current through the (2 + j3) ( impedance is zero.
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c) Obtain the dual of the following network.
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5. a)
Consider the topological graph shown in fig. below.  For the tree chosen with elements 5 and 6, construct the tie-set schedule.
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    b)
Use Thevenin’s theorem to calculate the current I in the circuit shown below.  Resistance values are in ohms.




[image: image7.png]oA





    c)
Determine the maximum power output to the load using maximum power transfer theorem for the figure shown below.
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6. a)
For the network shown below, determine the transfer function G12 = V2​/V1.
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    b)
Define network function.  List out the conditions for the location of POLES and ZEROS for driving point functions.

    c)
Derive the relation between Y and h parameters.
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7. a)
The network shown in the figure  below is in steady state with switch in position ‘a’. At t=0, the switch is moved to ‘b’.  Find 
[image: image10.wmf]dt

di

3

 at t = 0+.
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b) Using Laplace transform method, find v(t) in the network shown below for t>0.
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8. a)
Design an im-derived ( and ( sections low pass filters for nominal characteristic impedance Ro = 600(, cut-off frequency = 1800 Hz and infinite attenuation frequency f(=2000 Hz.

    b)
What is the difference between constant k and m-derived filters?

    c)
In the circuit analysis using spice, explain.

(i)
modelling of capacitors and inductors dependent sources, independent sources.

(ii)
in put and output variables.
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1. a)
Explain the following terms:


(i)
Mutual inductance

(ii)
Coefficient of coupling


(iii)
Dot convention.

    b)
A rectangular core has a cross-sectional area of 20 cm2.  It is made from two materials cast steel 50 cm long and sheet steel 30 cm long.  It is desired to create a flux of 2 mwb in the core.  The relative permeability for cast steel is 1000 and that of sheet steel is 4000.  The coil has 200 turns.  Find MMF and current in the coil.

    c)
Find the single voltage equivalent circuit for the network shown below:
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2. a)
A series RL circuit in which R=5( and L = 0.02H has an applied voltage of V=(100 + 50 sin (t + 25 sin 3(t) volt where (=500 rad/sec.  Find the current and the average power.

    b)
What do you mean by an impulse function?  Find the Laplace transform of an unit impulse function.

    c)
A periodic current waveform starts abruptly at 20A and decreases linearly to zero and then repeats the cycle.  Find the RMS value of the waveform.
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3. a)
Explain why the maximum voltage drop across the capacitor does not occur at resonance in a series RLC circuit when C is variable?  For this case show that the value of C for maximum voltage across it is given by 
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    b)
For the network shown below, determine (i) the resonance frequency (ii) input admittance at resonance (iii) quality factor (iv) bandwidth (v) half power frequencies.
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4. a)
Between any two terminals of a 3-phase balanced delta load the voltage is 415V and the resistance is 3 ohms.  The current in each line is 100A.  Find the resistance and reactance per phase of the load.

    b)
Write the differential equations for the loop currents shown in figure below.




[image: image16.png]



c) Draw the dual of the circuit shown below using the geometrical procedure.
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5. a)
Obtain tie-set schedule for the network shown below:
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b) Find the resistance between A and B in the network shown below:
[image: image19.png]



c) Verify reciprocity theorem by computing voltage Vx in the figure shown below.
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6. a)
State and explain Thevenin’s theorem.

b)
Explain the restrictions on pole-zero locations for driving point functions and transfer functions.

c)
Determine Y and Z parameters for the network shown below.
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7. a)
In the network shown below, the switch ‘k’ is moved form position ‘a’ to position ‘b’ at t = 0+ (steady state condition existing in position ‘a’ before t=0). Solve for the current i(t), using Laplace transformation method.
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b)
In the network shown below, steady state is reached with switch ‘k’ open.  At time t=0, the switch ‘k’ is closed.  Solve for i1, i2, 
[image: image23.wmf]dt

di

1

 and 
[image: image24.wmf]dt

di

2

 at t=0+.
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8. a)
What is the difference between constant – k and m-derived filters?

b)
Design m-derived ( and ( sections low pass filters for nominal characteristic impedance Ro = 600 (, cut-off frequency = 1800 Hz and infinite attenuation frequency f(=2000 Hz.
    c)
In the circuit analysis using spice, explain:


(i)
Modelling of resistors, independent DC sources and dependent sources.


(ii)
Types of D.C. analysis.
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1. a)
The unit impulse response of a system is vo(t) = (e-2t + e-3t) u(t).  What must be the excitation for a response of uo(t) = te-2t u(t)?

    b)
Two coils connected in series have an equivalent inductance of 0.8H when connected in aiding and an equivalent inductance of 0.5H when the connection is opposing.  Calculate the mutual inductance of the coils.

    c)
Determine the value of I1 in the circuit shown below which will cause the voltage V2 to have a value of 8 V.
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2. a)
An alternating current having a peak value of 5A follows sine law of variation with respect to time.  What would be the maximum rate of change of current if the frequency be 60Hz?

b) Find the steady state current i(t) in the circuit shown below:
[image: image27.png]roo L jrod





c) A sine wave of v(t) = 200 sin 50t is applied to a 10( resistor in series with a coil.  The reading of a voltmeter across the resistor is 120V and across the coil 75V.  Calculate the power and reactive volt-amperes in the coil and the power factor of the circuit.
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3. a)
In a series RLC circuit, show that the resonant frequency is the geometric mean of the half-power frequencies.

    b)
A 12( resistor is connected in parallel with a series combination consisting of a 12( inductive reactance and a resistor that is variable between zero and infinite ohms.  Draw the total current locus, assuming a constant voltage of 120V and calculate: (i) the upf current (ii) the maximum current and the corresponding p.f.       (iii) the minimum  p.f. and the corresponding current.

4. a)
A symmetrical 440V, 3-phase 3-wire system supplies a star connected load with the following branch impedance: ZR = 100(, Zy = j5 ohm, ZB = j5 ohm.  Calculate the voltage drop across each branch and potential of the neutral point to earth. Phase sequence is RYB.

   b)
Find the power delivered by the 5A current source in the circuit shown below by using nodal analysis.
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   c)
Write the mesh equations for the coupled circuit shown below.  Determine the mutual inductance for a coupling coefficient of 0.85 if L1 = 1H and L2 = 4H.
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5. a)
Determine the equivalent resistance between XY in the circuit shown below using star-delta transformation.



[image: image30.png]



   b)
Define precisely and explain with the help of a simple example in each case the following topological terms used in network analysis (i) Tree (ii) Oriented Graph (iii) Tie-set (iv) Cut-Set .
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    c)
Obtain the dual of the network shown below using the geometrical procedure.
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6. a)
Three identical load impedances of 15 (30o ( in delta and three impedances of 10(30o ( each in star are connected to a 3-phase, 3-wire 400V system.  Determine the total line currents.

b) Determine the loop currents for the circuit shown below using mesh analysis.
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7. a)
In the circuit shown the switch K is changed from position 1 to position 2 at time t=0, steady state condition having reached before switching.  Find the values of i, 
[image: image33.wmf]dt

di

 and 
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 at t = 0+.
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   b)
Determine the voltage Vx in the network shown below using superposition theorem.
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8. a)
Design a high pass filter with a cut-off frequency of 1kHz with a terminated design impedance of 800(.

    b)
Obtain the relationship between h and y parameters of a two-port network.

    c)
What are the necessary conditions for driving point functions?
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1. a)
Obtain the equivalent current source across the terminals A and B for the network shown below using source transformation.
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    b)
A circular iron ring, having a cross-sectional area of 10 cm2 and a length of          4( cm in iron, has an air-gap of 0.4 (mm made by a saw-cut.  The relative permeability of iron is 1000.  The ring is wound with a coil of 2000 turns and carries 2mA current.  Determine the air-gap flux neglecting leakage and fringing.

    c)
A constant voltage is applied to a series RL circuit by closing a switch.  The voltmeter across inductance is 25V, at t=0 and drops to 5V, at t=25 m sec.  If L=1H, what must be the value of R?

2. a)
In steady-state analysis, determine the circuit constants of a two-element series circuit if the applied voltage V= 150Sin (5000t + 45o) volts result in a current    i=5 Sin (5000t – 30o) amps.

    b)
A 240-V 50Hz series RC circuit takes an rms current of 20A.  The maximum value of the current occurs 
[image: image38.wmf]l

1900

1

sec before the maximum value of the voltage.  Calculate (i) P.F. (ii) average power (iii) the parameters of the circuit.

c) A A.C circuit consists of two parallel branches, one consisting of a coil, for which R = 20( and L = 0.1H and the other consisting of a 40( non-inductive resistor in series with a 60(F capacitor.  Calculate (i) the current in branch (ii) the line current (iii) the power when the circuit is connected to 230-v mains having a frequency of 50Hz.  Calculate also (iv) the resistance and (v) the inductance of a single coil which will take the same current and power from the supply.

Contd…2

Code No. NR10204




.2.


Set No. 4

3. a)
An impedance coil of R = 25( and L = 0.02H is in series with a capacitance of 0.008(F.  Calculate (i) resonant frequency (ii) quality factor (iii) bandwidth and (iv) half power frequencies.

   b)
Show that in a series RLC circuit, the voltage across inductance at resonance is Q times the supply voltage, where Q is quality factor of the resonant circuit.

   c)
For the locus diagram shown below, obtain the circuit and their elemental valves.
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4. a)
A resistor of 300( and a capacitor of 8(F are connected in series across the lines A and B of a 50Hz, 400V, 3-phase system.  Determine the voltage between the junction of the resistor and the capacitor and the line C for a phase sequence of   (i) ABC and (ii)ACB.

    b)
Three impedances Za = 6(90o, Zb = 6(0o and Zc = 6(-90o ohms are connected in star.  Calculate the values of Zx, Zy and Zz of the equivalent delta.  Derive the formula used.

    c)
Write the differential equations for the loop currents shown in fig. below.  The mutual inductances between L1 and L2, L2 and L3, L1 and L3 are respectively M12, M23  and  M13.
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5.a)
For the network shown below, draw the oriented graph, select a tree and write the cut-set schedule.





[image: image41.png]



   b)
Draw the dual of the network shown below.



[image: image42.png]




c)
Find the voltage across the capacitor of reactance 20( shown in fig. below using node voltage analysis.



[image: image43.png]



6. a)
Using superposition theorem, obtain the response I(rms) for the circuit shown below.  V=8 cos (105t + 45o) V, i1 = 
[image: image44.wmf]2

2

 Sin 105t A and i2 = 
[image: image45.wmf]2
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 cos 105 tA.
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b) Plot pole-zero diagram for the sytem: 
[image: image47.wmf])
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.  Using  pole-zero diagram obtain f(t).

7. a)
In the network shown below, steady state is reached with switch K open.  At time t=0, the switch K is closed.  Solve for i1, i2, 
[image: image48.wmf]dt

di

1

, and 
[image: image49.wmf]dt
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2

 at t=O+.
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   b)
Determine the current i(t) in the network shown below, using Laplace transform method.
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8. a)
Explain the use of symmetrical attenuators.

b)
Design a constant K type, T-Section High pass filter to be terminated in 600( resistance and cut off frequency 10kHz.  Find the characteristic impedance and phase constant at 15 kHz and attenuation at 5kHz.

c)
Explain the principle and configuration of Lattice Equalizer.

d)
In the circuit analysis using spice, Explain:

(i) Types of D.C. analysis and

(ii) Input and output variables.
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