





 Categories
 Top Downloads









Login
Register
Upload











Search












	
Categories

	
Top Downloads

	
	
Login

	
Register







Search











	
Home

	ECS Lab (Network Theory) Viva Voce Questions With Answers

 ECS Lab (Network Theory) Viva Voce Questions With Answers


August 26, 2017 | Author: Satish Bojjawar | Category: Series And Parallel Circuits, Inductance, Spice, Root Mean Square, Capacitor 


 DOWNLOAD PDF - 356.3KB



 Share
 Embed
 Donate



 Report this link







Short Description

ECS Lab (Network Theory) Viva Voce Questions With Answers...



Description


ECS Lab Viva Voce Questions



EXPERIMENT 1



Thevenin’s, Norton’s and Maximum power transfer theorems Viva voce questions 1. State and explain Thevenin’s theorem? Any active linear bilateral network can be replaced by a single voltage source in series with resistance. The value of the voltage source is equal to the voltage across the open circuited load terminals and the value of resistance is equal to the resistance looking through the open circuited load terminals when ideal voltage sources are short circuited and ideal current sources are open circuited



Thevenin’s Eqvivalent circuit 2. State and explain Norton’s theorem? Any active linear bilateral network can be replaced by a single current source in parallel with resistance. The value of the current source is equal to the current flowing through the short circuited load terminals and the value of resistance is equal to the resistance looking through the open circuited load terminals when ideal voltage sources are short circuited and ideal current sources are open circuited



Norton’s Equivalent circuit
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3. How do you determine the Thevenins equivalent resistance for the circuit comprising of both dependent and independent sources? When any circuit comprises of both dependent and independent sources then theveniin’s resistance cannot be calculated directly Step1: Calculate open circuited load voltage Voc Step2: calculate short circuited load current Isc Step 3:Thevenin’s Resistance = Voc/Isc 4. How do you determine the Thevenin’s equivalent resistance for the circuit comprising of only dependent sources? When there is no independent source then Vth=0V Rth can be calculated as follows Assume 1A current source across the open circuited load terminals Calculate the voltage across the 1A current source Then Rth= Voltage across 1A current source/1A 5. Limitations of Thevenin’s theorem? a) Thevenin’s theorem is applicable to only linear circuits b) The power dissipated in thevenin’s equivalent circuit may not be equivalent to power dissipated in original network 6. Limitations of Noton’s theorem? a) Norton’s theorem is applicable to only linear circuits b) The power dissipated in Norton’s equivalent circuit may not be equivalent to power dissipated in original network 7. State and explain maximum power transfer theorem? In any active linear bi lateral network the power transferred to the load is maximum when the load resistance is equal to the source resistance. The value of the maximum power transferred to the load is given by Pmax=(Vth)2/4Rth



8.
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In ac circuits if the load is purely resistive then load resistance for maximum power transfer



RL=Sqrt(RS2+XS2) Where Rs is source



resistance and Xs is source reactance Hence to extract maximum power load resistance must be Sqrt(32+42)=5Ω 9. Explain why maximum power transfer theorem is not applicable to Practical power systems? In practical power systems if we implement maximum power transfer theorem load impedance must be complex conjugate of source impedance. Hence voltage drop across the transmission line will be 50% receiving end voltage is only 50% of sending end voltage. Hence maximum power transfer theorem is not implemented in practical power systems 10.Conditions for Maximum power transfer for different loads(ac and dc) a) In dc circuits when load is purely resistive RL=RS b) In ac circuits when load is purely resistive RL=



Sqrt(RS2+XS2)



c) In ac circuits when load is impedance is varying ZL=Zs* 11.Give few Applications of Max power transfer theorem. a) In public addressing systems when the load is loud speaker then maximum power is transferred to the load and hence maximum sound can be achieved b) In car engines the power delivered to the starter motor of the car depends on the effective resistance of the motor and internal resistance of the battery. If the resistances are equal, maximum power will be transferred to the motor to turn on the engine
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EXPERIMENT 2



Superposition theorem and RMS value of complex waveform



VIVA-VOCE QUESTIONS: 1. State and explain Superposition theorem? In any active linear bilateral network containing two or more sources, the response when all sources are acting simultaneously is equal to the Algebraic sum of responses when each source is acting independently 2. What are the limitations of Superposition theorem? a) Superposition theorem is applicable to linear networks only b) Superposition theorem is not applicable for calculation of power(power is non linear quantity (P=I2R=V2/R) 3. Define RMS and Average Value . Root Mean Square value of an alternating quantity is the effective measure of heat Fr= sqrt(1/T ∫ f(t)2 dt ) Fr is the RMS value of waveform f(t) RMS value which is also called as effective value is very important in designing of heat sinks and heat developed in any electrical system Average value of an alternating quantity is the effective measure of charge developed Fav= 1/T ∫ (f(t) dt where Fav is the average value of waveform f(t) Average value is important in calculation of charging current of batteries and power electronic converters 4. How do you calculate RMS value for non sinusoidal waveform. Non sinusoidal waveform has to be divided into many equal intervals. At every interval the instantaneous value must be noted. Then RMS value is calculated as Fr= Sqrt(1/T ∫ f12+f22+…fn2)where f1,f2 fn are instantaneous values of waveform f(t) 5. Define Periodicity? If any waveform is satisfying f(t)=f(t+T) then T is said to be time period and the waveform is said to be exhibiting periodicity 6. Formulae for Form, peak factor? Form factor =RMS value/Average value G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972
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Peak factor= Peak Value/RMS value Peak factor is also known as Crest factor The minimum value of form factor and peak factor is one 7. Advantage of Superposition theorem? Analysis of multi source networks can be made easy by superposition theorem 8. Superpossition theorem is applicable for different frequency excitations.(Yes/No) Yes 9. Rms and Average value for Saw tooth wave form RMS value of Sawtooth voltage waveform = Vm/Sqrt(3) Average value of Sawtooth voltage waveform = Vm/2 Whare Vm is the maximum voltage of the sawtooth waveform 10. Peak factor of Square wave. In a square waveform RMS Value= Average Value = Maximum Value Hence peak factor = 1
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EXPERIMENT 3



Verification of compensation Theorem VIVA-VOCE QUESTIONS: 1. State compensation theorem? In any active , linear and bilateral network the effect of change in resistance in any branch of circuit on other elements can be analyzed by incorporating a compensatory voltage source. When compensatory voltage source is active all other ideal sources must be de activated 2. Explain compensation theorem? When a branch resistance is increased accordingly a compensatory voltage source must be placed in series with resistance. the value of compensatory voltage is equal to Vc=I1*∆R where I1 is initial current through the resistance where change resistance takes place and ∆R is change in resistance. Polarity of the compensator voltage source 3. Compensation



theorem is applicable for reactive networks(Y/N)



Yes it is applicable. Vc=I1*∆Z when reactance X changes Z also changes 4. Why compensation theorem is called Substitution theorem Substitution theorem only introduces a compensatory voltage source. But not study about the effect of change in resistance on all other circuit elements. Compensation theorem is extension to substitution theorem 5. Applications of compensation theorem In industries only load varies, remaining all elements are almost constant. Hence when load varies its effect on other elements like source etc can be studied easily



G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972



Page 6



ECS Lab Viva Voce Questions



EXPERIMENT 4



Reciprocity and Millman’s Theorems VIVA-VOCE QUESTIONS: 1. State and explain Millman’s



theorem? Any active, linear and bilateral network containing many practical voltage sources connected in parallel can be replaced by a single voltage source in series with resistance Veq= ∑V1G1/∑G1 Req = 1/∑G1



2. State and explain Reciprocity



theorem? In any active, linear and bilateral single source networks the ratio of excitation to the response remains unchanged even when the positions of the excitation and response are interchanged



3. Application of Millman’s



theorem? a) Millman’s theorem is helpful in analyzing the 3-phase 3 wire unbalanced star connected load b) In analyzing the circuits where number of practical voltage sources connected in parallel feeding a same load



4. Millman’s



theorem is applicable for circuits comprising dependent source



.[Y/N] Yes 5.



Reciprocity theorem is applicable for circuits comprising dependent source .[Y/N] No



6. Is Reciprocity theorem valid for AC circuits?



Reiprocity theorem is applicable for both ac and dc circuits 7. Is Millman’s theorem valid for AC circuits?



Reiprocity theorem is applicable for both ac and dc circuits
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EXPERIMENT 5



Locus Diagrams Of RL and RC series circuits VIVA-VOCE QUESTIONS: 1. Applications of Locus Diagrams a) Helpful in analyzing the behavior of induction motors(the base for Concept of circle diagrams is locus diagrams) b) Helpful in analyzing the behavior of ac transmission lines



2. What do you mean by Locus diagram? The path traced by an electrical quantity is called as locus diagram Locus diagrams can be drawn for current, impedance and admittance also The locus of electric current when one of the passive element is varied is called as locus diagram



3. At what power factor Maximum power transfer will take place in RL circuit with R variable 0.707 lagging 4. What is the significance of Locus Diagram? Pre determination of current ,power and powerfactor is possible once current locus diagram of any circuit is drawn.
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EXPERIMENT 6



Determination of self and mutual inductances and coefficient of coupling VIVA-VOCE QUESTIONS: 1. Define Reluctance? What is the formula for reluctance in terms of flux and interms of its physical dimensions? Reluctance is the property of magnetic material by virtue of which it opposes the setting of magntic flux around the magnetic material Reluctance = MMF/magnetic Flux It is very much analogous to Resistance in electrical circuits Reluctance = l/Aμ0μR L-length of the magnetic material in m A-Area of cross section of the magnetic material in m2 μ0-permeability of freespace or air μR-relative permeability of magnetic material 2. What are the units of magnetic field intensity? Magnetic field intensity = MMF/length units-amp turn/m 3. The term in magnetic circuits which is analogous to conductivity in electrical circuits is ------------------? Permeability(μ) 4. Formula for equivalent inductance when two inductors are connected in series aiding? Leq = L1+L2+2m 5. Formula for equivalent inductance when two inductors are connected in series opposing? Leq = L1+L2-2m 6. Formula for equivalent inductance when two inductors are connected in parallel aiding? Leq = L1L2-M2/L1+L2-2m 7. Formula for equivalent inductance when two inductors are connected in parallel opposing? Leq = L1L2-M2/L1+L2+2m
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EXPERIMENT 7



Z and Y parameters VIVA-VOCE QUESTIONS: 1. What is the Condition for Symmetry Z11=Z22



for Z parameters



2. What is the Condition for Symmetry Y11=Y22



for Y parameters



3. What is the Condition for Reciprocity Z12=Z21 and Y12=Y21



for Z and Y parameters



4. Applications of Z and Y parameters For analysis of filters 5. Find Z parameters for Series element Z parameters doesnot exists for series element 6. Which parameters are used to analyze series connected two port networks. And how? Z parameters used Z11=Z11x+Z11y Z12=Z12x+Z12y Z21=Z21x+Z21y Z22=Z22x+Z22y 7. Which parameters are used to analyze parallel connected two port networks. And how? Y parameters used Y11=Y11x+Y11y Y12=Y12x+Y12y Y21=Y21x+Y21y Y22=Y22x+Y22yn 8. How Z and Y parameters are related to each other? Z11=Y22/∆Y Z12= -Y12/∆Y Z21= -Y21/∆Y Z22= Y11/∆Y 9. What is the unit of Z12 ? Ohms 10. Why Z parameters are called as open circuit parameters? All Z parameters are obtained by open circuiting and all are ration ratio of voltage to current ie impedance hence the name
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EXPERIMENT 8



Transmission and Hybrid parameters VIVA-VOCE QUESTIONS: 1. Condition for Symmetry for ABCD parameters? A=D 2. Condition for Symmetry for h parameters? h11h22-h12h21= 1 i.,e ∆h=1 3. Condition for Reciprocity for ABCD and h parameters AD-BC=1



& h12 = - h21



4. Applications of ABCD parameters a) Exclusively used to analyze the performance of transmission line b) In Electronic circuits where cascading is used 5. Applications of h parameters a) Analysis of transistor amplifier circuits for CE,CC&CB configurations b) To analyze transistor hybrid model 6. Which parameters are used to analyze cascade connected two port networks. And how? ABCD parameters = matrix multiplication of ABCD parameters of 1st network and ABCD parameters of 2nd network A1,B1,C1&D1 ARE ABCD parameters of first network and A2,B2,C2&D2 are ABCD parameters of second network which are connected in cascade A,B,C&D are the overall ABCD parameters of the cascaded network 7. What is the value of A for practical power system? For a practical power system A=V1/V2 where V1 is sending end voltage V2 is receiving end voltage since sending end voltage is generally greater than receiving end voltage generally is A is greater than 1.For a good power system A should be greater than 1 but as minimum as possible G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972
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8. How ABCD parameters are converted to h parameters A= -∆h/h21 B= -h11/h21



c= -h22/h21 D= -1/h21



9. Inverse ABCD parameters are called as___________ A’,B’,C’&D’ parameters 10. ABCD parameters are also called as___________ Transmission parameters , Chain Parameters , Axial parameters, General circuit parameters and Cascaded Parameters 11. Unit for A is __________ A is unit less as it is the ratio of voltages
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EXPERIMENT 9



SIMULATION OF DC CIRCUIT ANALYSIS VIVA-VOCE QUESTIONS: 1. Expand SPICE SPICE stands for Simulation Program with Integrated Circuit Emphasis 2. What is dummy voltage source? What is the purpose of using in Pspice programming? Dummy voltage source is nothing but a DC voltage source of 0V.It is used as ammeter to measure the current through an element. 3. What is probe command Probe is the graphic user Inter-phase (GUI) used in spice.By using this waveform we can plot different branch voltages different node voltages currents and even power waveforms 4. State whether spice programming is case sensitive or not Spice programming is not case sensitive 5. The results of the spice program after successful execution will store in____ Output file
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EXPERIMENT 9



DC TRANSIENT RESPONSE USING R L CIRCUIT



VIVA-VOCE QUESTIONS: 1. Name the command used for performing transient analysis .TRAN command is used for performing transient analysis 2. Syntax of simple .TRAN command .TRAN Tstep Tstop Tstep-analysis performed after every Tstep Tstop-Final time of the simulation 3. Expand PWL PWL stands for Piece Wise Linear This command is used to represent a step wave form 4. Syntax of PWL command PWL(t1 V1 t2 V2...tn Vn)
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GENERAL VIVA VOCE QUESTIONS 1. Define active elements with Examples? Active elements are those which will deliver energy for infinite amount of time. Average power of active elements is greater than zero. these elements deliver energy to passive elements Example Voltage Source Current source and Transistor (Amplifier region) 2. Define passive elements with examples? Passive elements either consume electrical or store electrical energy Example R L and C elements R dissipates energy in the form of heat L and C stores energy in the magnetic and static forms Even though L and C are capable of delivering electrical energy they are not called as passive elements because they cannot supply energy for infinite amount of time 3. What are unilateral elements? Give examples? When ratio of voltage to current is not same on either direction of current then the element is called as unilateral element Example Diode Transistor etc Diode offers very less resistance (of the order of few ohms)in forward biased condition and very high resistance(of the order of MΩ) in the reverse biased condition 4. What are bilateral elements? Give examples? When ratio of voltage to current is same on either direction of current then the element is called as bilateral element Example Resistor 5. What are linear elements? Give examples? Linear elements are those whose V-I characteristics are straight lines and passing through the origin Example Resistor (V=IR) 6. What are non linear elements? Give examples? G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972
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Nonlinear elements are those whose V-I characteristics are not straight lines Example Diode SCR transistor 7. What are lumped elements? Give examples? Lumped elements are those where there is physical boundary existing between the elements. In other words the length of the element is very less compared to the wave length of the signal applied through it. In Lumped elements excitation and response are simultaneous Example Resistance of a short wire 8. What are Distributed elements? Give examples? Distributed elements are those where there is no physical boundary existing between the elements. In other words the length of the element is considerable compared to the wave length of the signal applied through it. In distributed elements excitation and response are not simultaneous however a small delay will be there Example : Resistance, inductance and shunt capacitance of a long transmission Line 9. Differentiate between circuit and network? Interconnection of circuit elements is called as Network. If there is a closed path in a network then it is called as circuit. 10. Differentiate between Ideal and Practical sources? Ideal sources deliver their rated voltage or rated current irrespective of the circuit conditions. For eg an Ideal voltage source of 10V always delivers 10V irrespective of the current flowing through it. Practical sources are those which cannot deliver their rated voltage or current. the voltage or current they deliver depends on the circuit conditions 11. What is the internal resistance of Ideal voltage source? Zero 12. What is the internal resistance of ideal current source? Infinity 13. Draw the I-V characteristics of ideal Voltage source?
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14. Draw the I-V characteristics of ideal current source?



15. Explain about dependent current sources? Dependent sources are those whose value is not constant and it depends on voltage or constant at some other part of the circuit Dependent sources are represented by rhombus shape or diamond shape Dependent sources are classified into a) b) c) d)



Voltage dependent voltage source (fig a) Current dependent voltage source (fig b) Voltage dependent Current source (fig c) Current dependent Current source (fig d)
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Fig a



fig b



fig c



fig d



16. Define ohm’s law? At constant temperature the current flowing through the conductor is directly proportional to the potential difference applied across the conductor 17. Define Kirchhoff’s laws? Kirchhoff’s Current Law(KCL) states that at any instant of time algebraic sum of currents at given node or junction is equal to the zero Kirchhoff’s Voltage Law(KVL) states that at any instant of time algebraic sum of voltages in a closed path is equal to zero 18. Kirchhoff’s laws are not applicable to __________networks? Kirchhoff’s laws are not applicable to distributed networks 19. Number of mesh equations in a circuit comprising of ’ B’ branches and ‘N’ nodes are equal to_________ The number of mesh equations = number of links =number of tie sets = B-N+1 20. Number of nodal equations in a circuit comprising of ’ B’ branches and ‘N’ nodes are equal to_________ The number nodal equations = number of twigs=number of cutsets = n-1 21. Define resistance? Resistance is the property of the material by virtue of which it opposes the flow of electric current through it. It is represented by the letter R or r Its units are Ω 22. Give the formula for resistance in terms of its physical dimensions? R =ρL/A where ρ is called as specific resistance of a material L is the length in m A is the area of cross section in m2 23. What is the effect of temperature on resistance in conductors and semiconductors? G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972
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Resistance of conductors increases with increase in temperature i.e. conductors have positive temperature coefficient but whereas semiconductors will have negative temperature coefficient 24. Define inductance? Inductance is the property by virtue of which it opposes the sudden change of current through it It can also be defined as the ratio of flux linkages per unit current It stores electrical energy in the magnetic field L=Nφ/I=dψ/di=l/AμoμR Unit of inductance is henry 25. Define Capacitance? Capacitance is the property by virtue of which it opposes the sudden change of voltage across it It can also be defined as the ratio of charge to the potential Capacitor stores electrical energy in electro static form C=dq/dv = ϵOϵRA/D Where A area of cross section of parallel plates D is the distance between the parallel plates 26. Give the formulae for equivalent resistance when resistors are connected in series? Req=R1+R2+……Rn 27. Give the formulae for equivalent inductance when Inductors are connected in series? Leq=L1+L2+……Ln 28. Give the formulae for equivalent capacitance when capacitors are connected in series? 1/Ceq =1/C1+1/C2+1/C3 29. Give the formulae for equivalent resistance when resistors are connected in series? Req=R1+R2+……Rn 30. Give the formulae for equivalent resistance when resistors are connected in parallel? 1/Req =1/R1+1/R2+1/R3 G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972
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31. Give the formulae for equivalent inductance when Inductors are connected in parallel? 1/Leq =1/L1+1/L2+1/L3 32. Give the formulae for equivalent capacitance when capacitors are connected in parallel? Ceq=C1+C2+……Cn



33. Define Reluctance? What is the formula for reluctance in terms of flux and interms of its physical dimensions? Reluctance is the property of magnetic material by virtue of which it opposes the setting of magntic flux around the magnetic material Reluctance = MMF/magnetic Flux It is very much analogous to Resistance in electrical circuits Reluctance = l/Aμ0μR L-length of the magnetic material in m A-Area of cross section of the magnetic material in m2 μ0-permeability of freespace or air μR-relative permeability of magnetic material 34. What are the units of magnetic field intensity? Magnetic field intensity = MMF/length units-amp turn/m 35. The term in magnetic circuits which is analogous to conductivity in electrical circuits is ------------------? Permeability(μ) 36. Formula for equivalent inductance when two inductors are connected in series aiding? Leq = L1+L2+2M 37. Formula for equivalent inductance when two inductors are connected in series opposing? Leq = L1+L2-2M 38. Formula for equivalent inductance when two inductors are connected in parallel aiding? Leq = L1L2-M2/L1+L2-2M G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972
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39. Formula for equivalent inductance when two inductors are connected in parallel opposing? Leq = L1L2-M2/L1+L2+2M 40. What are applications of locus diagrams? a) Helpful in analyzing the behavior of induction motors(the base for Concept of circle diagrams is locus diagrams) b) Helpful in analyzing the behavior of ac transmission lines 41. What is resonance? Resonance is a special case in RLC circuit in which voltage and current will be in phase each other i.e. the phase angle between voltage and current is zero Hence the power factor at resonance is unity 42. What is the condition for series resonance? Net Reactance of the circuits must be zero ∑X= 0 43. What is the condition for parallel resonance? Net Susceptance of the circuits must be zero ∑B = 0 44. What is the reactive power at resonance? Reactive power Q=



*VL*IL*Sinφ at resonance φ= 0.Hnece Q at resonance



is zero 45. Define Quality factor? It is the ratio of Voltage across inductor or capacitor at resonance to the voltage across the resistor at resonance Q=VLor VC/VR 46. Formula for quality factor in terms of R L & C is_______________ Q=1/R * sqrt(L/C) 47. Formula for resonant frequency is_____________________ fC = 1/(2πsqrt(LC)) 48. What is the reciprocal of reactance? Susceptance 49. What is power factor? It is the ratio of active power to the apparent power It can also be defined cosine of the phase angle between the voltage and current. G.MANOHAR ASSOC.PROF in CVRCE,HYD 9440486972
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50. The impedance of a circuit is 3+j4 what is its conductance? Conductance G is the real part of the admittance Y Z=3+j4 Y=1/(3+j4) rationalizing Y=(3- J4)/25=(3/25 –j 4/25) Hence conductance is 3/25 mho Q NO 51-58 already covered in the experiments 59. Which types of meters are used in measuring DC quantities? For measuring DC current and DC voltage by analogue meters Moving Coil meters are used These meters will have +ve and –Ve terminals They have uniform Scale 60. Which types of meters are used in measuring AC quantities? For measuring AC current and AC voltage by analogue meters Moving Iron meters are used These meters will not have any polarities They have nonuniform Scale or cramped scale



.
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