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NETWORK ANALYSIS (EC305ES) 

COURSE PLANNER 

I. COURSE OVERVIEW:  
Electrical energy occupies the top position in the energy hierarchy. It finds innumerable uses in 
home, industry, agriculture and even in transport. Electrical energy is a convenient form of energy 
due to following reasons cheapness, convenient and efficient transmission, easy control, 
cleanliness, greater flexibility and its versatile form. Hence, the students of engineering and 
technology should acquire enough knowledge over the subject as well as applications of electrical 
energy for equipping themselves to the on-going developments in this field. 

 
II. PREREQUISITE: 

1. Mathematics – Linear differential equations, Laplace Transform in recommended. 
2. Basic Electrical & Electronics Engineering 

  
III. COURSE OBJECTIVE: 

 

1.  To understand the basic concepts on RLC circuits. 

2.  To know the behavior of the steady states and transients states in RLC circuits. 

3.  To know the basic Laplace transforms techniques in periods waveforms. 

4.  To understand the two port network parameters. 

5.  To understand the properties of LC networks and filters. 

  
IV. COURSE OUTCOME: 

 

S.No 
 

Description 
 

Bloom‘s Taxonomy 

Level 
 

1.  Students will be able to gains the knowledge on Basic 
network elements. 

 knowledge ( Level 1 ) 

2.  Students will be able to Learn and analyze the RLC circuits 
behavior in detail. 

 Analyze (Level 4)  
 

3.  Students will be able to Analyze the performance of periodic 
waveforms. 

 
 Analyze (Level 4)  

 

4.  Students will be able to Learn and gain the knowledge in 
characteristics of two port network parameters (Z, Y, ABCD, 

h & g). 

knowledge ( Level 1 ) 

5.  Students will be able to analyze the filter design concepts in 
real world applications. 

Analyze (Level 4)  
 

 

V. HOW PROGRAM OUTCOMES ARE ASSESSED: 
     
         

  Program outcomes    Level Profic iency assessed by  
      

 PO1 
General knowledge:An ability to apply the 
knowledge    

  
of  mathematics,  science  and  Engineering  for  
solving 3 Assignments  

  
multifaceted issues of Electronics 
Engineering      

      

 PO2 
Problem Analysis:An ability to communicate 
effectively    
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and to prepare formal technical plans leading to 
solutions 2 Exercise  

  
and detailed reports for electrical 
systems      

      

 PO3 
Design/Development  of  solutions:To  develop  
Broad    

  
theoretical knowledge in Electrical Engineering and 
learn 

3 Assignments, Discussio n 
 

  the methods of applying them to identify, formulate 
and 

 
     
  solve practical problems involving electrical power    
      

 PO4 
Conduct  investigations  of  complex  problems:  
An    

  
ability  to  apply  the  techniques  of  using  
appropriate    

  
technologies   
to investigate, analyze, 

design
, simulate 

2 Exercise 
 

  and/or fabricate/commission complete systems 
involving 

 
     

  
generation,  transmission  and  distribution  of  
electrical    

  energy         

 PO5 Modern  tool  usage:An  ability  to  model  real  life    

  
problems   
using different 

hardwar
e and software 

3 
Discussion, Seminars, 

Assignments 
 

  platforms,  both offline  and  real-time  with the  help  
of 

 
     

  
various tools along with upgraded 
versions.      

 PO6 
The engineer and society:  An  Ability  to  design  
and    

  
fabricate modules, control systems and relevant 
processes 

3 Exercise 
 

  to  meet  desired  performance  needs,  within  
realistic 

 
     
  constraints for social needs        

 PO7 
Environment and sustainability:An ability To 
estimate    

  
the feasibility, applicability, optimality and future 
scope 

1 Discussion,Seminars 
 

  of  power  networks  and  apparatus  for  design  of  
eco- 

 
     
  friendly with sustainability        

 PO8 
Ethics:ToPossess   an   appreciation   of   
professional, 

-- -- 

 

  
societal, environmental and ethical issues and proper 
use  

  of  renewable resources        

 PO9 
Individual  and  team  work:  An  Ability  to  
design    

  
schemes involving signal sensing and processing 
leading 

2 Discussions 
 

  to decision making for  real time 
electrical engineering 

 
     



  systems and processes at individual  and team levels    

 PO10 
Communication:an  Ability  to  work  in  a  team  
and    

  
comprehend his/her scope of work, deliverables , 
issues 

- -- 
 

  and be able to communicate both in verbal ,written 
for 

 
     
  effective technical presentation       

 PO11 
Life-long learning:An ability to align with and 
upgrade    

  to higher learning and research activities along with 3 
Discussion,Semina

rs  

  
engaging in life-long 
learning.        

      

 PO12 
Project management and finance : To be familiar 
with    

  
project   management   problems   and   basic   
financial 1 Prototype, Discussions  

  
principles for a multi-disciplinary 
work       

       

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) - : None  

VI. HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED 

  
PROGRAM SPECIFIC OUTCOMES LEVEL PROFICIENCY 

   ASSESSED BY 

PSO 1 
Professional Skills: An ability to understand the 
basic concepts 2 Lectures and 

 in  network analysis  and  to  apply  Assignments 

 
them  to  various  areas,  like  Electronics,  
Communications,   

 
Signal processing, VLSI, Embedded systems etc., in 
the design   

 and implementation of complex systems.   

PSO 2 

Problem-solving   skills:   An   ability   to   solve   

complex 3 Tutorials,  

 
Electronics and communication Engineering 
problems,  using  Assignments 

 
latest hardware and software tools, along with 
analytical skills   

 to arrive  cost effective and appropriate solutions.   

PSO 3 

Successful career and Entrepreneurship: An 

understanding 3 

Seminars and 

Projects 

 
of  social-awareness  &  environmental-wisdom  
along  with   

 
ethical responsibility to have a successful career and 
to sustain   

 
passion  and  zeal  for  real-world  applications  using  
optimal   

 resources as an Entrepreneur.   
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VII. SYLLABUS: 
 
UNIT - I 

Review of R, L,C, RC, RL, RLC circuits, Network Topology, Terminology, Basic cutest and tie set 
matrices for planar networks, Illustrative Problems, Magnetic Circuits, Self and Mutual inductances, 

dot convention, impedance, reactance concept, Impedance transformation and coupled circuits, co-
efficient of coupling, equivalent T for Magnetically coupled circuits, Ideal Transformer. 
UNIT - II 

Steady state and transient analysis of RC, RL and RLC Circuits, Circuits with switches, step response, 
2ndorder series and parallel RLC Circuits, Root locus, damping factor, over damped, under damped, 

critically damped cases, quality factor and bandwidth for series and parallel resonance, resonance 
curves. 
UNIT - III 

Network Analysis using Laplace transform techniques, step, impulse and exponential excitation, 
response due to periodic excitation, RMS and average value of periodic waveforms. 

UNIT - IV 

Two port network parameters, Z, Y, ABCD, h and g parameters, Characteristic impedance, Image 
transfer constant, image and iterative impedance, network function, driving point and transfer functions 

– using transformed (S) variables, Poles and Zeros. 
UNIT - V 

Standard T, L Sections, Characteristic impedance, image transfer constants, Design of Attenuators, 
impedance matching network, T Conversion, LC Networks and Filters: Properties of LC Networks, 
Foster‘s Reactance theorem, design of constant K, LP, HP and BP Filters, Composite filter design. 

 
TEXT BOOKS: 

 

1. Network Analysis – ME Van Valkenburg, Prentice Hall of India, 3rdEdition, 2000. 
2. Networks, Lines and Fields - JD Ryder, PHI, 2nd Edition, 1999. 
  
REFERENCE BOOKS: 
 
1. Engineering Circuit Analysis – William Hayt and Jack E Kemmerly, MGH, 5th Edition, 1993. 

2. Electric Circuits – J. Edminister and M.Nahvi – Schaum‘s Outlines, MCGRAW HILL  
EDUCATION, 1999. 
3. Network Theory – Sudarshan and Shyam Mohan, Mc Graw Hill Education. 

 
NPTEL Web Course: 

1. http://nptel.ac.in/courses/108102042/ 
2. http://nptel.ac.in/courses/117106108/ 

 
NPTEL Video Course: 

1. http://nptel.ac.in/courses/108102042/ 
2. http://nptel.ac.in/courses/117106108/ 

 

UGC-NET Syllabus  
 
Superposition, Thevenin, Norton and Maxim Power transfer theorem, Network elements, Network 
graphs, Nodal and Mesh analysis, Zero and Poles, Laplace transforms, Time domain response, Image 
Impedance and Passive filters. Two port Network parameters, Transfer functions, Transient analysis. 
 

http://nptel.ac.in/courses/108102042/
http://nptel.ac.in/courses/117106108/
http://nptel.ac.in/courses/108102042/
http://nptel.ac.in/courses/117106108/


 
GATE SYLLABUS:  KCL, KVL, concept of ideal voltage and current sources. Sinusoidal steady 
state analysis, resonance in electrical circuit. Time domain analysis of simple RLC circuits, Solution 
of network equations using Laplace transform: frequency domain analysis of RLC circuits & 2-port 
network parameters.  
 

IES SYLLABUS: Circuit elements, KVL and KCL, Resonance circuit, Two-port network: Z, Y & H 
transmission parameters, Combination of two ports & analysis of two common ports. 
 
VIII. COURSE PLAN (WEEK -WISE): 
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1.  1.  

I.  

Review of R, L,C 

Know about electrical 

elements 

T1,T2

,R1  
2.  

Review of RC, RL, RLC circuits 
Analyse RC, RL, RLC 
circuits 

T1,T2
,R1  

3.  

Network Topology, Terminology 

Understanding Network T1,T2

,R1  
4.  

Basic cut set matrix for planar networks 
Define cut set matrix T1,T2

,R1  
5.  

Basic tie set matrix for planar networks 

Define cut set matrix T1,T2

,R1  
6.  2.  

Magnetic Circuits 
Understanding Magnetic 
Circuits 

T1,T2
,R1  

7.  

Self and Mutual inductances 

Understanding mutual 
inductance 

T1,T2

,R1  
8.  

Dot convention 

Know about Dot 
convention 

T1,T2
,R1  

9.  

impedance 

Analyse impedance T1,T2

,R1  
10.  

reactance concept 

Know about reactance T1,T2
,R1  

11.  3.  Impedance transformation and coupled 

circuits 

Understanding coupled 
circuits 

T1,T2

,R1  
12.  

Co-efficient of coupling 

Know about coupling T1,T2
,R1  

13.  Equivalent T for Magnetically coupled 
circuits 

Understanding Equivalent 
T Circuit 

T1,T2
,R1  

14.  

Ideal Transformer 

Know about Ideal 
Transformer 

T1,T2
,R1  

15.  

Mock Test - 1 

Know about unit -1 T1,T2
,R1  

16.  4.  

II.  

Steady state and transient analysis of RC 

Circuits 

Know about Steady state 
and transient response 

T1,T2

,R1  
17.  

transient analysis of RL and RLC Circuits 

Analyse transient analysis T1,T2
,R1  

18.  

transient analysis of RLC Circuits 

Analyse transient analysis T1,T2

,R1  
19.  Circuits with switches  Understanding switch T1,T2
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circuit ,R1  
20.  

Tutorial / Bridge Class # 1 
 T1,T2

,R1  
21.  5.  

step response 

Analyse step response T1,T2
,R1  

22.  

2nd order series and parallel RLC Circuits 

Know about 2nd order 
Circuits 

T1,T2

,R1  
23.  

Root locus 

Understanding Root locus T1,T2
,R1  

24.  damping factor, over damped, under 

damped 

Analyse damped response T1,T2

,R1  
25.  

Bridge class-2 

 T1,T2
,R1  

26.  6.  

under damped, critically damped cases,  

Analyse damped response T1,T2

,R1  
27.  

resonance curves 

Know about resonance T1,T2
,R1  

28.  

quality factor and bandwidth for series  

Analyse series resonance 
circuit 

T1,T2

,R1  
29.  quality factor and BW for parallel 

resonance 

Analyse parallel resonance 
circuit 

T1,T2
,R1  

30.  

Bridge class-3 

 T1,T2
,R1  

31.  7.  

III.  

Network Analysis using Laplace transform 

Analyse Networks using 
LT 

T1,T2

,R3 
32.  

Laplace transform properties 

Know about properties T1,T2
,R3 

33.  Laplace transform of a step excitation Understanding step 
response 

T1,T2

,R3 
34.  impulse excitation Analyse Networks using 

LT 
T1,T2
,R3 

35.  
Tutorial / Bridge Class # 4 

 T1,T2

,R3 
36.  8.  Laplace transform of an Exponential 

excitation 
Analyse Networks using LT T1,T2

,R3 
37.  Laplace transform of an Exponential 

excitation 

Analyse Networks using LT T1,T2

,R3 
38.  

Response due to periodic excitation 
Analyse Networks using LT T1,T2

,R3 
39.  

Response due to sinusoidal excitation  

Analyse Networks using 
LT 

T1,T2

,R3 
40.  

Tutorial / Bridge Class # 5 
 T1,T2

,R3 

I Mid Examinations  (Week 9) 

41.  10.  

III.  

RMS value of periodic waveform 

Define RMS value T1,T2
,R2 

42.  

RMS value of Sinusoidal excitation 

Analyse Sinusoidal 
response 

T1,T2

,R2 
43.  

Average value of periodic waveform 

Define Average value T1,T2
,R2 



44.  

Illustrative example on periodic waveform 

Analyse periodicalresponse T1,T2

,R2 
45.  

Tutorial / Bridge Class # 6 
 T1,T2

,R2 
46.  11.  

IV.  

Two port network Z parameters 

Know about Z parameters T1,T2

,R2 
47.  

Two port network using Y parameters  

Know about Y parameters T1,T2
,R2 

48.  

Two port network using ABCD parameters  

Know about ABCD 
parameter 

T1,T2

,R2 
49.  

Two port network using h parameters 

Know about h parameter T1,T2
,R2 

50.  
Tutorial / Bridge Class # 7 

 T1,T2

,R2 
51.  12.  

Two port network using g parameters 

Know about g parameter T1,T2
,R2 

52.  

Characteristic impedance 

Define Characteristic 
impedance 

T1,T2
,R2 

53.  

Image transfer constant 

Define  Image transfer 
constant 

T1,T2
,R2 

54.  

Image impedance 

Define Image impedance T1,T2
,R2 

55.  
Tutorial / Bridge Class # 8 

 T1,T2

,R2 
56.  13.  

iterative impedance 

Define iterative impedance T1,T2
,R2 

57.  

network function 

Know about network 
function 

T1,T2

,R2 
58.  Driving point transfer functions – using 

transformed (S) variables 

Know about Driving point 
transfer functions 

T1,T2
,R2 

59.  Poles and Zeros Define Poles and Zeros T1,T2

,R2 
60.  

Mock Test – II 

 T1,T2
,R2 

61.  14.  

V.  

Standard T, π Sections 
Know about Standard T, π 
Sections 

T1,T2

,R2 
62.  

Standard L Section 

Know about  Standard L 
Sections 

T1,T2
,R2 

63.  

Characteristic impedance 

Understanding impedance T1,T2

,R2 
64.  

image transfer constants 

Understanding image 
constants 

T1,T2
,R2 

65.  
Tutorial / Bridge Class # 9 

 T1,T2
,R2 

66.  15.  

Design of Attenuators 
Synthesis Attenuators T1,T2

,R2 
67.  

impedance matching network 

Synthesis impedance 
matching n/w 

T1,T2
,R2 

68.  

T and π Conversion,  

Understanding  T and π 
Conversion  

T1,T2

,R2 
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69.  

LC Networks and Filters 

Synthesis filter T1,T2

,R2 
70.  

Tutorial / Bridge Class # 10 
 T1,T2

,R2 
71.  16.  Properties of LC Networks Know about Properties of 

LC n/w 
T1,T2

,R2 
72.  Foster‘s Reactance theorem Understanding Foster‘s 

Reactance 
T1,T2
,R2 

73.  constant K LP Filters Know about constant K 
Filters 

T1,T2

,R2 
74.  Design constant K LP Filters Synthesis LP Filters T1,T2

,R2 
75.  

Tutorial / Bridge Class # 11 
 T1,T2

,R2 
76.  17.  constant K HP Filters Know about constant K 

Filters 
T1,T2
,R2 

77.  Design constant K HP Filters Synthesis HP Filters T1,T2
,R2 

78.  constant K BP Filters Know about constant K 
Filters 

T1,T2
,R2 

79.  Design constant K BP Filters Synthesis BP Filters T1,T2
,R2 

80.  

Composite filter design. 

Synthesis composite Filters T1,T2

,R2 

II Mid Examinations (Week 18) 

  

 

IX. MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF 
PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES: 

 

1: Slight (Low)   2: Moderate (Medium)    3: Substantial (High)    - : None 

 
 

 

 

Course 

Objectives 

Program Outcomes 
Program  Specific  

Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 

P

O

8 

P

O

9 

PO10 PO11 
PO1

2 
PSO1 PSO2 PSO3 

I 1 1 2 2 2 2 2 - 2 - 2 1 1 1 2 

II 3 1 2 2 1 1 1 - 2 - 2 2 1 1 1 

III 2 2 3 1 2 2 3 - 1 - 1 1 1 3 3 

IV 2 2 2 2 2 3 2 - 2 - 2 1 2 2 2 

V 1 2 3 1 3 3 3 - 2 - 3 1 3 3 3 

VI 3 1 3 1 3 3 3 - 2 - 3 1 1 3 3 

Average 2 1.5 2.5 1.5 2.17 2.33 2.33  

1.

8

3 

 
2.

17 
1.167 1.5 2.17 2.33 

Average 

(Rounded) 
2 2 3 2 2 2 2 0 2  2 1 2 2 2 



XI. QUESTION BANK (JNTUH) 

 
UNIT I  
Long Answer Questions- 

 

S.No Question 

Blooms Taxonomy Course 

Level Outcome   

1.  

If the node-branch reduced incidence matrix is  

Draw the graph. 

 

 

Analysis CO1 

2.  
Discuss the transient analysis of RLC series 

circuit excited by D.C. voltage. 
Comprehension  

3.  

In the following circuit shown in fig-1, switch is 
closed at time t=0. Obtain the expression for the 

current i(t) 

 
Discuss the transient analysis of RC series circuit 
excited by a sinusoidal source. 

Comprehension CO1 

4.  

Draw the graph of the network given in Figure 

 

Applicat ion CO1 

5.  

Draw the oriented graph of a network with 
fundamental cut-set matrix as shown below: 
 

 
 

 
 
 

 
Also find number of 

cut-sets and draw them. 

Twigs Links 

1 2 3 4 5 6 7 

1 0 0 0 -
1 

0 0 

0 1 0 0 1 0 1 

0 0 1 0 0 1 1 

0 0 0 1 0 1 0 

Analysis CO1 

6.  

For a given impedance Z=R+jX , show that 

conductance  and suseptance, , 

where R and X are resistance and reactance. 

Applicat ion CO1 

7.  

For the network graph shown in figure:2, draw all 

possible trees. For any one of these trees, prepare 
a cut-set schedule and obtain the relation between 

Analysis CO1 
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tree-branch voltages and branch voltages. 

 
 

8.  

Define incidence matrix. For the graph shown in 
figure:3, find the complete incidence matrix. 

 
 

Comprehension CO1 

9.  
Explain the procedure for obtaining fundamental 
cut-set matrix of given network. 

Comprehension CO1 

10.  

The current in a 15 mH inductor is 

. What is the voltage 

across inductor? 
Applicat ion CO1 

11.  

The two coupled inductors with L1=1H, L2 =3H 
and M=0.5H are connected in a circuit with 
voltages and currents as shown in Figure. If 

i1=30sin 80t Amp and i2=30 Cos ( 80t) Amp. 
Compute (a) V1 (b) V2 

 
 

Applicat ion CO1 

12.  

Formulate the fundamental cut set matrix for the 

graph shown in Figure 

 
 

Synthesis 

CO1 

13.  

Write the expression for impedance of R-L-C 

series circuit. When does it have minimum 
impedance? 

Applicat ion 

CO1 

14.  

Write the expression for total inductance of the 
three series connected coupled coils connected 

between A and B as shown in figure: 1. 

 

Applicat ion 

CO1 

15.  Draw the graph corresponding to the following Analysis CO1 



incidence matrix.  

 

16.  

For the graph show in fig draw any two trees and 
corresponding co-trees. 

 

Analysis 

CO1 

17.  

A resistor R, a choke coil having resistance r & 
inductance L, a capacitor C=25.5 μF are 

connected in series. When supplied from the AC 
source it takes 0.4 A. If voltage across the resistor 
is 20 V, voltage across the resistor and choke is 

45 V, voltage across the choke is 35 V and 
voltage across the capacitor is 55 V, find: (i) the 

values of r, L, (ii) the applied voltage and its 
frequency, (iii) power factor of total circuit and 
power consumed (iv) power loss in choke coil. 

Also draw the phasor diagram. 

Applicat ion 

CO1 

18.  

In the circuit shown in figure determine the 
complete solution for the current, when the switch 

S is closed at  
t = 0. Applied voltage is given as 

 

 

Applicat ion 

CO1 

19.  

A parallel R-L circuit is energized by a current 
source of 1A. The switch across the source is 

opened at t = 0. Solve for 

 if R = 100Ω and L = 

1H 
Define impulse function and obtain its Laplace 
transform 

Know ledge 

CO1 

20.  

A coil of resistance R and inductance L is 

connected across 100 V, 50 Hz supply. The 
current through the coil is found to be 2A and 

power dissipated is 100 W. Find R and L. 
 

Applicat ion 

CO1 
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Short Answer Questions- 

 

S.N

o Question 

Blooms Taxonomy Course 

Level Outcome   

1.  Explain Active elements in detail. Comprehension CO1 

2.  Explain Passive elements in detail. Comprehension CO1 

3.  List the properties of incidence matrix. Application CO1 

4.  
Write the volt-ampere relations of R, L, C 
parameters. Comprehension 

CO1 

5.  Define graph, node and degree of a node. Knowledge CO1 

6.  
Why the coefficient of coupling in a magnetic circuit 
is not more than unity. Knowledge 

CO1 

7.  Explain the elementary theory of Ideal Transformer? Comprehension CO1 

8.  Define Tie-set and cut-set. Knowledge CO1 

9.  Define self and mutual inductance Knowledge CO1 

10.  Define the following terms a) Tree b) Node c) graph Knowledge CO1 

11.  

A connected graph has 9 branches and 4 branch 
currents which are independent. Find the number of 

nodes. Application 

CO1 

12.  

A sinusoidal voltage v(t) = 20 sin(75t) is applied 
suddenly to a series RL circuit with R = 20Ω and L 
= 4 H. Find the instant at which transient current 

becomes zero. Application 

CO1 

13.  Define the quality factor. What is its significance? Knowledge CO1 

14.  

Two identical coupled coils have an equivalent 
inductance of 80 mH when connected series aiding 

and 35 mH in series opposing. Find L1, L2, M and 
K. Application 

CO1 

15.  

Two coupled coils with respect to self inductances 

L1 = 0.6 H, L2 = 0.4 H having a K = 0.4. Coil 2 has 
100 turns. The current in coil 1 is I1 = 10 sin200t 
Amperes. Determine the voltage at coil 2 and 

maximum flux set up by coil 1. Application 

CO1 

16.  
Explain why current lags the voltage by 900 in case 
of ideal inductor. Comprehension 

CO1 

17.  

What is time constant? Explain time constant in case 

of series RL and series RC . Comprehension 

CO1 

18.  

For an RC series circuit, a sinusoidal voltage v(t) = 
Vm sin(ωt+  is applied at t = 0. Find the condition 

for transient free response. Application 

CO1 

19.  

For an RL series circuit, a sinusoidal voltage v(t) = 

Vm sinωt is applied at t = 0. Find the expression for 
transient current. Application 

CO1 

20.  A sinusoidal voltage v(t) = 20 sin(75t) is applied 
suddenly to a series RL circuit with R = 20Ω and L 

= 4 H. Find the instant at which transient current 
becomes zero. Application 

CO1 



UNIT II 

Long Answer Questions-  

S.No Question 

Blooms Taxonomy Course 

Level Outcome   

1.   
Explain the terms bandwidth, Quality factor, and 
selectivity curve in a series resonant circuit. Comprehension CO2 

2.   

A coil of inductance 10H and 10Ω resistance is 
connected in parallel with 100pF capacitor. The 

combination is applied with a voltage of 100. 
Find the resonant frequency and current at 

resonance. 

Application 

CO2 

3.   

For the network shown in the figure:4, 
determine (i) Resonance frequency (ii) input 

admittance at resonance (iii) quality factor (iv) 
band width. 

 

Application 

CO2 

4.   

Show that the resonant frequency ω0 of an RLC 
series circuit is the geometric mean of ω1 and ω2, 

the lower and upper half-power frequencies 
respectively. 

Application 

CO2 

5.   

For an RC series circuit, a sinusoidal voltage  

v (t) = Vm sin (wt) is applied at t=0. Find the 
expression for transient current using both 
differential equation approach and Laplace 

transforms approach. 

Application 

CO2 

6.   

A series RL circuit with R=200 ohms and L= 
3H has a sinusoidal voltage source 100 sin (600t 

+f) applied at time when f = 0. (i) Find the 
expression for current (ii) At what value of f 
must the switch is closed so that the current 

directly enter steady state. 

Application 

CO2 

7.   

Find C which results in resonance in the circuit 
shown in Figure when ω=5000rad/s. 

 

Application 

CO2 

8.   

Find the value of L so that the circuit shown in 
fig. resonates.  

 

Application 

CO2 
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9.   

For the circuit shown in below Figure 4, find the 
value of ω so that current and source emf are in 
phase. Also find the current at this frequency. 

 
 

Application 

CO2 

10.   

For the circuit shown in figure:1, determine the 

value of capacitive reactance, impedance and 
current at resonance. 

 

Application 

CO2 

11.   

For a series resonant circuit with constant 
voltage and variable frequency, obtain the 
frequency at which voltage across the inductor is 

maximum. Calculate this maximum voltage 
when R=50 ohms, L=0.05H, C=20µF and 

V=100 volts. 

Application 

CO2 

12.   
In a series RLC circuit, with R = 2 Ω, L = 2 mH, 
and C = 10 µF. Find the resonant frequency, half 
power frequencies, bandwidth, quality factor. 

Application 
CO2 

13.   

A coil having a resistance of 20 ohms and an 

inductance of 0.2 H is connected in series with a 
50 μF capacitor across a 250 V, 50 Hz supply. 

Calculate (i) the current (ii) the power (iii) the 
power factor (iv) the voltage across the coil and 
capacitor. Draw the phasor diagram showing the 

current and various voltages. 

Application 

CO2 

14.   

Impedances Z2 and Z3 in parallel are in series 
with impedance Z1 across a 100V, 50 Hz AC 

supply. Z1=(0.25+j1.25) ohms, Z2=(5+j0) 
ohms, and Z3=(5-jXC) ohms. Determine the 
value of the capacitance of XC such that the 

total current of the circuit will be in phase with 
the supply voltage. What is then the circuit 

current and power? 

Application 

CO2 

15.   

A series RLC resonant circuit includes 1µF 
capacitor, a resistance of 16Ω. If the bandwidth 

is 500 rad/se.  
Determine:   i) wr ii) Q  iii) L 
 

Application 

CO2 

16.   

In case of a series resonant circuit with 

frequency variation, obtain expressions for ωC at 
which maximum voltage occurs across C ωL at 

Application 

CO2 



which maximum voltage occurs across L and 
show that  

 

17.   

A series RLC circuit consists of a resistance of 
25Ω, inductance 0.4 H, capacitance of 250 μF is 

connected a supply of 230V, 50 Hz. Find the 
total impedance, current, power, power factor, 

voltage across coil and capacitance. 

Application 

CO2 

18.   
Show that the resonant frequency is the 
geometric mean of two half power frequencies. 

Application 
CO2 

Short Answer Questions-   

S.No Question 

Blooms Taxonomy Course 

Level Outcome   

1.   

In a parallel RLC circuit, with R = 2 Ω, L = 2 
mH, and C = 10 µF. Find the resonant 

frequency, half power frequencies, bandwidth, 
quality factor. Application 

CO2 

2.    CO2 

2.   

Explain the procedure to draw the root locus 

diagram of RLC series circuit when R is 
varying? Application 

CO2 

3.    CO2 

3.   

Explain the procedure to draw the root locus 

diagram of parallel RLC circuit when R is 
varying? Application 

CO2 

4.    CO2 

4.   

A series RLC circuit with R=100Ω, L = 0.5H, 

C=40μF has an applied voltage of 100  with 
variable frequency. Calculate the resonance 
frequency, current at resonance and voltage 

across R, L, and C. Also calculate the Q-factor, 
upper and lower cutoff frequencies. Application 

CO2 

5.    CO2 

5.   

Explain the importance of dot convention in 

coupled circuits. Application 

CO2 

6.    CO2 

6.   

With respect to series resonant circuit, prove 
that bandwidth is inversely proportional to the 

Q-factor at resonance. Application 

CO2 

7.    CO2 

7.   Define resonance and bandwidth. Know ledge CO2 
8.    CO2 

8.   

Give the detailed comparison of series and 

parallel circuits. Comprehension 

CO2 
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UNIT III 

Long Answer Questions-  

S.No Question 

Blooms Taxonomy Course 

Level Outcome   

1.  

A pure inductance of 3mH carries a current of 

the wave form shown in figure.Sketch the 
waveform of V (t) and P (t). Determine the 
average value of power. 

 

Application CO3 

2.  

A pure inductance of 5mH carries a current of 
the wave form shown in figure. Sketch the 

waveform of V (t) and P (t). Determine the RMS 
value of power. 

 
 

Applicat ion CO3 

3.  

Find form factor of a non alternating periodic 
waveform shown in figure. 

 

Applicat ion CO3 

4.  
Find peak factor of triangular waveform shown 

in the figure. 
Applicat ion CO3 
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5.  

Show that power dissipated by a pure capacitor 

exited by a sinusoidal voltage source V = Vm 
Sin (ωt) is zero. 

Applicat ion CO3 

6.  
Derive the expression for RMS value of 

alternating current wave I = Im Sin (ωt). 
Applicat ion CO3 

7.  
Find the average, RMS value, form factor and 
peak factor for the half wave rectifier output. 

Applicat ion CO3 

8.  

Using the partial fraction decomposition find  

 

Applicat ion CO3 

9.  

Find the average, RMS value, form factor and 

peak factor for the waveform shown in figure. 

 

Applicat ion CO3 

10.  

Find the average, RMS value, form factor and 

peak factor for the waveform shown in figure. 

 

Applicat ion CO3 

Short Answer Questions-   

    

S.No Question 
Blooms Taxonomy Course 

Level Outcome   

1 

Define the average value of an alternating 

quantity. Know ledge 

CO3 

2 
Define the root mean square value of an 
alternating quantity. Know ledge 

CO3 

3 Define form factor an alternating quantity. Know ledge CO3 

4 Define peak factor an alternating quantity. Know ledge CO3 
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5 Define power factor an alternating quantity. Know ledge CO3 

6.  
Determine the Average value of a half wave 
rectifier response.  

 

7 
Determine the RMS value of a half wave 
rectifier response. Applicat ion 

CO3 

8 
Determine the average value of a full wave 
rectifier response. Applicat ion 

CO3 

9.   

Determine the RMS value of a full wave 

rectifier response. Applicat ion 

CO3 

10.   List the properties of Laplace transforms Know ledge CO3 

 

UNIT IV 

Long Answer Questions-  

S.No Question 

Blooms Taxonomy Course 

Level Outcome   

1.  
Derive the relationship between Z parameters 

and H parameters. 
Applicat ion 

CO4 

2.  

Write the Z-parameters of the following network 
in Figure:1 

 

Applicat ion 

CO4 

3.  
Derive the relationship between Z parameters 
and Y parameters. 

Applicat ion 
CO4 

4.  

Write the Y-parameters of the following 

network in Figure: 

 

Applicat ion 

CO4 

5.  
Derive the relationship between Z parameters 

and h parameters. 
Applicat ion 

CO4 

6.  

Write the h-parameters of the following network 
in Figure: 

 

Applicat ion 

CO4 

7.  
Derive the relationship between y parameters 
and g parameters. 

Applicat ion 
CO4 

8.  
Write the g-parameters of the following network 
in Figure: 

Applicat ion 
CO4 
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9.  

What are poles and zeros? What is their 
significance? Draw the pole-zero plot for the 

following transfer 

function.  

Applicat ion 

CO4 

10.   

Find the Y & h-parameters of the following 
network 

 

Applicat ion 

CO4 

11.   

Find Z & Y -parameters 

 

Applicat ion 

CO4 

12.   

Two two-port networks are connected in series. 
Prove that the overall impedance parameter 
matrix is the sum of individual impedance 

parameters matrices.  

Applicat ion 

CO4 

13.   

Two two-port networks are connected in 
parallel. Prove that the overall Admittance 

parameter matrix is the sum of individual 
Admittance parameters matrices.  

Applicat ion 

CO4 

Short Answer Questions-   

 
    

S.No Question 
Blooms Taxonomy Course 

Level Outcome   

1.  Write the Z-parameter equations Applicat ion CO4 

2.  Write the Y- parameter equations Applicat ion CO4 

3.  Write the H- parameter equations Applicat ion CO4 

4.  Write the G- parameter equations Applicat ion CO4 

5.  Write the ABCD parameter equations Applicat ion CO4 

6.  Write the Z &  Y parameters relation Applicat ion CO4 

7.  Write the Z &  h parameters relation Applicat ion CO4 

8.  Write the Z &  g parameters relation Applicat ion CO4 

9.  Write the Z &  ABCD parameters relation Applicat ion CO4 

10.   Define network function Know ledge CO4 
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UNIT 
V    

Long Answer Questions-   

S.No Question 

Blooms Taxonomy Course 

Level Outcome   

1.  

Draw the standard-T section. Show that 
standard-T section characteristic impedance 

 

Applicat ion CO5 

2.  

Draw the standard π-Section. Show that standard 

π-Section characteristic impedance 

 

Applicat ion 

CO5 

3.  
Design an m-derived T-section (low-pass) filter 
with a cut-off frequency fc= 20 kHz, f∞ = 16 kHz 

and a design impedance R =600 Ω. 

Synthesis 
CO5 

4.  

Design a constant K-type LPF having a cut-off 
frequency of 2000 Hz and a zero-frequency 
characteristic impedance of 200 Ω. Draw T- and 

π-Section of the filter. 

Synthesis 

CO5 

5.  

Design a constant K-type HPF having a cut-off 
frequency of 5500 Hz and a design impedance 

of 750Ω. Draw T-section filter and π-Section 
filter. 

Synthesis 

CO5 

6.  

Design an m-derived LPF (T- and π-Section) 

having a design impedance of 500Ω and cut-off 
frequency 1500 Hz and an infinite attenuation 
frequency of 2000 Hz. 

Synthesis 

CO5 

7.  

Design a proto type section on band pass filter 

having cut-off frequencies of 12kHz and 16 kHz 
and a design impedance of 600 Ω. 

Synthesis 

CO5 

8.  

Design a symmetrical T-attenuator to give 20dB 

attenuation to have a characteristic impedance of 
150 Ω 

Synthesis 

CO5 

9.  

Determine characteristic 

impedance  

Applicat ion 

CO5 
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10.   

Determine image impedances  

Applicat ion 

CO5 

 

 

 
 

 

    
Short Answer Questions- 

 

S.No Question 
Blooms Taxonomy Course 

Level Outcome   

1.  Define a filter Know ledge CO4 

2.  Define a Attenuator Know ledge CO4 

3.  Define low pass filter Know ledge CO4 

4.  Define high pass filter Know ledge CO4 

5.  Define band pass filter Know ledge CO4 

6.  Define characteristic impedance Know ledge CO4 

7.  Define image impedance Know ledge CO4 

8.  Explain image transfer constant Comprehension CO4 

9.  Compare the filter characteristics Analysis CO4 

10.   Explain composite filter Comprehension CO4 

 

XI. OBJECTIVE QUESTIONS: 

JNTUH: 

UNIT-1 

1. Transient behavior occurs in any circuit when   
a) There are sudden changes of applied voltage b) the voltage source is shorted  

b) The circuit is connected or disconnected from the supply d) all of the above 
happen  

2. The parameter that cannot change instantaneously in a capacitor is   
a) current b) power c) Energy d) voltage  

3. When a series RL circuit is connected to a voltage V at t=0,the current passing through 

the inductor L at t=0
+ 

is  
a) V/R b) infinite c) zero D)V/L  

4. A ramp voltage, v (t) =100 volts, is applied to an RC series circuit with R=5kΩ and 

C=4μF. The maximum output voltage across capacitor is  
a) 0.2 volts b) 2.0 volts c) 10.0 volts d) 50.0 volts  

5. The final value theorem is used to find the  

a) Steady state value of system output b) initial value of the system output  
b) Transient behavior of the system output d) none of these  

6. The time constant of RL circuit is  
a) L/R b) LR c) L-R D d) L+R 

7. Transient behavior occurs in any circuit when 

i. there are sudden changes of applied voltage (b)the voltage source is 
shorted  
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ii. the circuit is connected or disconnected from the supply (d)all of the 
above happen  A capacitor does not allow sudden changes in 

(a)currents (b)voltages (c)both a and b (d)power  
8. The time constant of a series RC circuit is  

(a)1/RC (b)R/C (c)RC (d)C/R 
9. The transient response occurs  

(a)only in R circuits (b) only in L circuits (c) only in C circuits (d)both b and c 

10. The final value theorem is used to find the  
i. steady state value of system output (b) initial value of the system 

output  
ii. transient behavior of the system output (d) none of these  

11. Capacitor acts like for the a.c. signal in the steady state 

a) open b)closed c) not open not close d) none.    
12. Double energy transient are produced in circuits consisting of 

13. two or more resistors b) resistance and inductance c) resistance and capacitance  d) 
resistance ,inductance and capacitance       

14. The transient current in a loss free L-C circuit when excited from an ac source is a /an -

------sine wave  
a) over damped b) under damped c) un damped d) critically damped 

  
Fill in the blanks: 

1. The derivative of a step function is ______________  

2. The Laplace transform of a unit step function is ____________  
3. The time constant of a series RL circuit is ____________. 

4. When a series RL circuit is connected to a voltage v at t=0, the current passing through 
the L at t=0+is ____________.  

5. The time constant of a series RC circuit is 

UNIT II: 

1. In a series RLC circuit with output taken across C, the poles of the transfer function 

are located at -a ± jb . The frequency of maximum response is given by 

 
 

.     

 
2. A network function can be completely specified by: 

(A) Real parts of zeros   (B) Poles and zeros 
(C) Real parts of poles   (D) Poles, zeros and a scale factor 

3. In the complex frequency s = s + jw, w has the units of rad/s and s has the units of: 

(A) Hz     (B) neper/s 
(C) rad/s    (D) rad 

 

4. If all the elements in a particular network are linear, then the superposition theorem would 
hold, when the excitation is  

(a) DC only (b) AC only (c) Either Ac or DC (d) An impulse 
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Fill in the blanks: 

1. The Steady state value can be calculated using.............. 

2. Sudden change in voltage is not occurred in which component…………….. 
3. The transient response occurs in…………………….. 

4. In………….circuit the admittance and impedance have the same properties. 
5. The Q-factor (or figure of merit) for an inductor in parallel with a resistance R is 

given by…….. 

UNIT 3: 

Objective type questions: 

1. The Laplace transform of a unit step function is............... 
a) 1 b)1/S c)S  d)0 

2. The Laplace transform of a impulse function is............... 

a) 1 b)1/S   c)S  d)0 
3. Laplace transform analysis gives 

a) Time domain response only  b) frequency domain response only c) both a 
&b  
d)  None 

4. The Laplace transform of first derivative of a function f(t) is 
a) F(s)/s  b) sF(s)-f(0) c) F(s)-f(0)   d)f(0) 

5. The Laplace transform of integral of a function f(t) is 
a) F(s)/s  b) sF(s)-f(0)  c) F(s)-f(0)   d)f(0 

Fill in the blanks: 

1. The result generated/ obtained by the addition of a step to a ramp function is 
…………. 

2. Unilateral Laplace Transform is applicable for the determination of linear constant 
coefficient differential equations with ________. 

3. An impulse response of the system at initially rest condition is basically a response to 

its input & hence also regarded as……………….. 
UNIT-4 

1. For a two port network to be reciprocal  
a)z

11
=z

22 
b) y

21
=y

22 
c) h

21
= -h

12 
d) AD-BC=0  

2) The parameter that cannot change instantaneously in a capacitor is   
     a) current b)power c)energy d)voltage  

3) For a two port network to be reciprocal  
a)Z

11
=Z

22 
b)y

21
=y

22 
c)h

21
= -h

12 
d)AD-BC=0  

4. The condition for a network with Z
1 

series impedance and Z
2
shunt impedance to have a 

pass band is  

a) 0<Z
1
/4Z

2
<1  b) -1<Z

1
/4Z

2
<0  c)Z1-Z2 = 0  d) both a and c  

5. A two port network is simply a network inside a black box, and the network has only   
a) two terminals b)two pairs of accessible terminals c)two pairs of ports (d)all above  

6. Which parameters are widely used in transmission line theory?  
a) Z parameters b) Y parameters c) ABCD parameters d) h parameters  

.As the poles of a network shift away from the axis, the response 

a) Remain constant b) becomes less oscillating c) becomes more oscillating d) none of these
           Ans: (b) 
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2.  The response of a network is decided by the location of 
    a) Its zeros b) Its poles c) both zeros & poles d) neither zeros nor poles. Ans :(c) 

3.The pole-zero configuration of a network function is shown. The magnitude of the transfer      
function will                    jw 

 
 
 

                      X X O O 
                     -2           -1          1          2  

Fill in the blanks: 

1. The ABCD parameters of a passive two port network are related as _____________  
2. For a two port bilateral network, the three transmission parameters are given by 

A=6/5; B=17/5 and C=1/5, what is the value of D? _________________  
3. If Z

11
=2Ω; Z

12
=1Ω; Z

21
=1Ω and Z

22
=3Ω, what is the determinant of admittance 

matrix ____ _ 

4. The characteristic impedance (Z
0T

) of a T-section filter having total series and shunt 

impedances as Z
1 

and Z
2 

respectively is given by ____________.  

 
 

UNIT-5 

 1. What is an ideal value of attenuation for the frequencies in pass band especially for a 
cascade configuration? 

a. Zero  b. Unity  c. Infinity  d. Unpredictable 
2. Referring to the characteristics of π-section low pass filter given below, what would be the 

phase shift at 2 kHz in the pass band? 

 
a. 0.7731 radian b.1.0471 radian  c. 2.551 radian  d. 3.991 radian 
 3. For a constant k type LPF with T- section, with the cut-off frequency of about 4kHz, what 

will be the value of stop-band attenuation at 8 kHz? 
a. 10.03 dB  b. 22.87 dB  c. 35.04 dB  d. 50.02 dB 

4.While designing a constant-k low pass filter (T-section), what would be the value of 
capacitor if L/2 = 20mH, R0 = 500 Ω and fc = 5 kHz? 
a. 0.0635 μF  b. 0.10 μF  c. 0.1273 μF  d. 0.20 μF 

 

Fill in the blanks: 
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1. In the m-derived HPF, the resonant frequency is to be chosen so that it 
is……………… 

2. In a symmetrical p attenuator with attenuation N and characteristic impedance Ro, the 
resistance of each shunt arm is equal to………………. 

3. For a prototype low pass filter, the phase constant b in the attenuation band 
is…………. 

XII Gate paper 

1. A source V(t) = cos 100πt has an internal impedance of (4+j3). If a purely resistive load 
connected to this source has to extract the maximum power out of the source, its value in W 

should be? 
2. Calculate the average power delivered to an impedance (4- 3j)Ω by a current 5cos (100πt+ 
100)A. 
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