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Code No.RR-10204
I-B.Tech. Regular Examination April/May 2003

NETWORK THEORY
(Common to Electrical and Electronics Engineering, Electronics and Communication Engineering,  Computer Science and Engineering, Electronics and Instrumentation Engineering, Bio- Medical Engineering, Information Technology, Electronics and Control Engineering, Computer Science and System Engineering Electronics and Telematics, Electronics and Computer Engineering, 

  Instrumentation and Control Engineering)

Time:3 hours







Max.Marks: 80


Answer any FIVE questions

All questions carry equal marks

---
1.
The voltage across an inductor of 10 mH is v(t)=te-t volts at t >= 0

Find the current at 1 Sec

   a)
Find the power supplied by the battery in the network of Figure
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b) Obtain the equivalent inductance at terminals “1 – 2” for the circuit shown in figure
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2.a)
Define MMF, Flux, and Reluctance of a magnetic circuit.

   b)
An iron ring has a mean diameter of 25 cms, and a cross sectional area of 4 cm2. It is wound with a coil of 1200 turns. An air gap of 1.5 mm width is cut in the ring.



Determine the current required in the coil to produce a flux of 0.48 mwb in the air gap.The relative permeability of iron under this condition is 800. Neglect leakage.
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)
Define the following terms






 


i)
Band width
ii)
Q-factor
iii)
half power frequencies

b) Obtain a (-equivalent circuit for the following of 2 port network.

 



[image: image2.png]



5.a)
Derive an expression  for total active and reactive Power of a 3 phase delta connected balanced load.

   b)
A balanced star connected load has an impedance of (8+j6) ohms/ph and supply    voltage is 230(,3phase supply.  Find (i) line current (ii) power factor (iii) total active power and (iv) total reactive power

If the same impedances are connected in delta across the same supply instead of star, determine the above quantities.
6.a)
Find the voltage between A & B for the given circuit by using loop method of analysis
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   b)
Explain the main steps in the procedure for obtaining the fundamental Cutset matrix of a topological graph of a network.

c) Obtain the dual of the network shown. 
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7.a)
State and explain the superposition theorem.

   b)
Using super position theorem.
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find the current I thorugh (4+j3) impedance.

8.a)
Derive the expression for i(t) and voltage across capacitance Vc(t) for series R – C circuit. Explain about the time constant of RC circuit  

   b)
Switch s is moved form position 1 to 2 at t = 0 find the voltages VR(t) and Vc(t) for  t≥0.
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1.a)
State and explain KCL and KVL .


b)
Distinguish between (i) independent and dependent sources (ii) Ideal and practical sources
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c)
Find Vs if r1 = 2 (    r2 = 1 (    r3 = 5 (
2.a)
State and explain Faraday’s laws of electromagnetic induction.

b)
A  magnetic circuit consists of an annualr ring of mean diameter 15 cm with a single narrow saw-cut through the ring. The width of the saw-cut  is 0.1cm and the material of the ring has a magnetization curve given by the following table.

H (AT/m)
:
40
80
120
160
800
1600
3200

B(Wb/m2)
:
0.37
0.72
0.92
1.04
1.4
1.47
1.55

A Coil of 400 turns is uniformly wound on the ring. Estimate the current in the coil required to cause a flux of 0.28 mwb in the airgap formed by the saw – cut. Area of the air gap is 4 Cm2
3.a)
Explain how a sinusoidal quantity can be represented by a phasor 

b)
Find the form factor of.
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c)
If I = Im sin (Wt + () ( = V max sinwt, derive the expression for average power P.
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4.a)
For the network shown, obtain the Z-parameters
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   b)
Determine the h - parameters for the above network using the result of part (a)
 

5.a)
Derive  the expressions for two wattmeter readings used to measure power in balanced 3 phase loads.

b) A balanced, 3 phase, load is supplied from a symmetrical 3 phase, 400v, systems.   The current in each phase is 30A and lags 300 behind the phase voltage. 
Find the impedance and total active and reactive power if the load is star connected.

6.a)
For the circuit shown below, find the currents & voltages in all the branches of the circuit. Use Node Voltage method.



 
[image: image9.png]



   b)
Draw the dual of the network shown below. Explain the procedure employed.
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  c)
Obtain the expression for characteristic impedance of a symmetrical T network.

7.a)
State and explain Tellegan’s theorem.

   b)
Find the current in 5( resistors using superposition theorem.
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8.a)
Derive the expression for V(t) of a parallel  R – C circuit when excited by a sinusoidal current source 
b. Find i (t) for t ≥ 0        
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1.a)
Explain the characteristics of ideal and practical sources

   b)
Obtain the numerical value of the voltage dependent current source in figure
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   c)
Find i1 and i2 in figure

 2.a)
Define coefficient of  coupling, magneto motive force, reluctance and permeability.

  b)
Two coupled coils with L1 = 0.02H, L​2 = 0.01H, and K = 0.5 are connected in four different ways: Series aiding, series opposing, and parallel with both arrangements of the winding sense. What are the four equivalent inductances?


Derive any formulae used.

3.a)
Explain the significance of J – operator ? What are the different forms of expressing the sinnsoidal quantity in complex form?

   b)
Find the components of Z such that the current drawn by the circuit same at all frequencies    
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4.a)
Explain how the current locus can be obtained for the following circuit with neat 

diagram.
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b)
The voltage across the inductance in a series resonant circuit at resonance is 
obtained as 100v for an applied voltage of 10v.  If the current at resonance is 
given by 10mA and Band width is 5k rad/sec find the 

(i)
 Resonance frequency    


(ii) 
Values of Land C. 

(iii) Half power frequencies.



 

5.a)
Show that the total power consumed in a 3-phase system is same whether the load is star or delta connected.

b) A balanced star connected load is supplied from a symmetrical 3 phase, 400v system.  The current in each phase is 30 Amps and lags 600 behind the phase voltage.  Find 

a)
Impedance in each phase 
b) 
Total Active power 
c)
Total Reactive Power. Draw the phasor diagram.

6.a)
Explain clearly what you understand by a cutset, and a Tieset. Write down the basicTieset schedule for the network shown in figure by taking 10( resistor branches as Tree branches.
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    b)
For the network shown, determine the ration of   I2 / I1. 
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   c)
Draw the frequency response characteristics of Low pass, High pass and Band pass filters.

7.a)
State and explain the superposition theorem.

b) Using super position theorem find the current in 2 ohms resistor.
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8.a)
Compare the classical and laplace transform method of solution of the network.

   b)
Draw the network in laplace domain and find i1(t) and i2(t) 
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1.a)
Distinguish between dependent sources and independent sources. Give some examples.

   b)
Find V1 in figure

   c)
Find Vx ,  r2 , and r3  in the figure

 2.a)
Derive the expressions for self inductance and mutual in distance in terms of number of turns, flux and current in a coupled circuit.

   b)
Two coils, of self inductances L1 =  2H, L​2 = 4H, are coupled in such a way that M = 1.5H. Assuming the mutual inductance to be positive as per the dot convention, find the amount of energy stored after 0.2 sec for the circuit connected to a.d.c. source of 12V.

3.a)
Get the expression for complex power and the sign of the active power.

   b)
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Find I1, I2, I3 and I Find also the power consumed .Draw the phasor diagram.
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4.a)
Obtain the expression for frequency at which the voltage across the inductance 
becomes a maximum in a series RLC  circuit.  Explain what is meant by voltage 
magnification factor.







 

      b)
Obtain the transmission parameters for the following circuit.  Verify from result 
for reciprocity condition.
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5.a)
Show that two wattmeter are sufficient to measure the total power in any 3 phase circuit balanced or unbalanced star or delta connected.

b) Using the neutral displacement method, determine the line currents and neutral shift voltage for the network shown.
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6.a)
Determine the basic Tieset matrix for the given oriented graph taking edges 1,2,3,4 as Tree branches.
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    b)
Using nodal analysis, determine the node voltages V1 & V2 in the network given below. The Admittances are Y1 = ( 0.5 – j 1.0) Siemens.
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Y2 = ( 0.2 + j 0.6 ) Siemens and Y3 = ( 0.8 – j 0.6) Siemens respectively.
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  c)
Draw the dual of the network shown below giving the procedure adopted.
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7.a)
State and explain the Tellegan’s theorem.

   b)
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Find the current in 10 ohms resistor. Use super position theorem.

8.a)
Draw the transforms networks for KVL and KCL equations.

[image: image26.png]


  
   b)
Assuming zero initial conditions find i1 and i2 in the network shown using Laplace transforms method.
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