Network Analysis (18EC35) K Prabhavathi

SYLLABUS

Module -1

Basic Concepts: Practical sources, Source transformations, Network reduction using Star — Delta
transformation, Loop and node analysis With linearly dependent and independent sources for DC and
AC networks, Concepts of super node and super mesh.

Module -2

Network Theorems: Superposition, Reciprocity, Millman‘s theorems, Thevinin‘s and Norton‘s
theorems and Maximum Power transfer theorem.

Module -3

Transient behavior and initial conditions: Behavior of circuit elements under switching condition and
their Representation, evaluation of initial and final conditions in RL, RC and RLC circuits for AC and
DC excitations.

Laplace Transformation & Applications: Solution of networks, step, ramp and impulse responses,
waveform Synthesis.

Module -4

Resonant Circuits: Series and parallel resonance, frequency- response of series and Parallel circuits, Q—
Factor, Bandwidth.

Module -5

Two port network parameters: Definition of z, y, h and transmission parameters, modeling with these
parameters, relationship between parameters sets.

Text Books:

1. M.E. Van Valkenberg (2000), “Network analysis”, Prentice Hall of India, 3" edition, 2000, ISBN:
9780136110958.

2. Roy Choudhury, “Networks and systems”, 2nd edition, New Age International Publications, 2006,
ISBN: 9788122427677.

Reference Books:
1. Hayt, Kemmerly and Durbin “Engineering Circuit Analysis”, TMH 7th Edition, 2010.
2. J. David Irwin /R. Mark Nelms, “Basic Engineering Circuit Analysis”, John Wiley, 8th edition, 2006.

3. Charles K Alexander and Mathew N O Sadiku, “Fundamentals of Electric Circuits”, Tata McGraw-Hill,
3rdEd, 2009.
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Module 1: Basic Circuit Concepts

Circuit Elements:

Any two terminal circuit components are called circuit elements.
Types:

1) Active elements: Deliver the energy to the network
Examples: Voltage Source, Current Source

2) Passive elements: Absorb the energy from the network
Examples: Resistors, Capacitors, Inductors

Network:

Interconnection of two are more circuit elements is called network

Circuit:

Network with at least one closed path is called circuit

Note: Every circuit is a network but all networks are not circuits

Network Terminology

same node

 Branch

A branch represents a single element, such as a resistor or a battery
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* Node

A node is the point or junction in a circuit connecting two or more branches or circuit
elements. The node is usually indicated by a dot (.) in a circuit

 Loop

A loop is any closed path in a circuit

* Mesh

It is a loop that contains no other loop within it.

Energy sources:
Energy sources
Voltage source Current source
Ideal VS Practical VS Ideal CS Practical CS
Ideal VS:

e \Whose internal resistance is zero

e Irrespective of the load current, terminal voltage is constant
v

Vs

*() ?

Practical VS:

e \Which has finite internal resistance and connected in series with the source

e Terminal voltage decreases with increase in load current

v

Q|
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Ideal CS:
e Has infinite internal resistance

e Irrespective of the load voltage, terminal current is constant

10,

m— o —e |

Practical CS:
e Has finite internal resistance

e Terminal current decreases with increase in load current

(D) ez

o = s— )

v

Dependent sources/ Controlled sources:

» Sources whose voltage/current depends on voltage/current that appears at some other location of the
network.

» Represented by diamond symbol

* 4types

@ V = AV <t>v = Bly @ = CVy <>| = Dly

Voltage controlled Current Controlied Yoltage Controlled Cumrent Controlled
Veltage source{vivs) Vollage Source(TTvs) Cumrent Socurce['vCCs) Cument Source (CCCS)
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Classification of Networks:

1) Linear and Non linear networks
A Linear circuit is one whose parameter are constant i.e., they do not change with voltage or current.
Examples: Network consisting of R, L and C
A Non linear circuit is one whose parameters change with voltage or current.
Examples: Network consisting of diode and transistor
2) Unilateral and Bilateral networks

The circuit whose properties or characteristics change with the direction of its operation is said to be
Unilateral.

Examples: A diode rectifier is a unilateral, because it cannot perform rectification in both directions.
A Bilateral circuit is one whose properties or characteristics are the same in either direction.
Examples: R, L & C.
3) Active and Passive network
Network consisting of only passive elements is called Passive network
Examples: Network consisting of R, L and C
Network consisting of at least one active element is called Active network
Examples: Network consisting VS and CS
4) Lumped and Distributed network
Network in which elements are physically separable is called Lumped network.
Examples: R, L and C
Network in which elements cannot be physically separable is called Distributed network.

Examples: Transmission lines having R, L, C all along their length.
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Source Transformation

Source Transformation involves the transformation of voltage source to its equivalent current source and vice-
versa.

Consider a voltage source with series resistance R and a current source with same resistance R in parallel as
shown below.

Q\ t‘
R + .
| + &g ¥
4
_b _
b
Fig: Voltage source Fig: Current source

The terminal voltage and current relationship in the case of voltage source is;
vi=V—iiR ...... (1)

The terminal voltage and current relationship in the case of current source is;
i1=i-vi/R

vi=iR-i1R ...... ()

If the voltage source above has to be equivalently transformed to or represented by a current source then the
terminal voltages and currents have to be same in both cases.

This means egn. (1) should be equal to egn. (2).
This implies,

v=iR

or

i=v/R...(3)

If egn.(3) holds good, then the voltage source above can be equivalently transformed to or represented by, the
current source shown above and vice-versa.

Voltage Source Equivalent Currant Source
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Examples:
1 Ry
AMA O + . O +
+ 6.0 ()
@ —> 20A I, R =260}
0 o o
2
Ry
* 0— Wy 00—
I & 0.80 O
40 A <$> I, Ry f‘ 0.80 2 = 32V) E,
] +
> O+ O +

Combination of sources:

1. Two ideal voltage sources in series

2. Two ideal voltage sources in parallel

JQ =

Vil © 1’:2-\-"1 T T vieva

3. Two ideal current sources in parallel
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i CD CD Y e i1+i

4. Two ideal current sources in series

7. Two practical current sources in series
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I

=, E% ¥y
L

~T=

8. Two practical current sources in parallel

=

Fa)

R
1Y
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- EBESISCHENE

l 4
USN | | 15EC3
/ Third Semester B.E. Degree Examination, June/July 2018
Network Analysis
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing

§ ONE full question from each module.

% Module-1

= Module-1

g I a Determine the equivalent resistance across XY shown in Fig.Ql(a) (05 Marks)
g % Q00 p QWH. @  AON—
2= % O AN NAAN- /NN OY
£q lon A0 QoS VO —
i \0 Qos D o
- Fig.Ql(a)
fg:‘ z b. Calculate the voltage across the 60 resistor using source shifting and transformation
35 technique shown in Fig.Q1(b). (05 Marks)
:?; E . Q5. N
<3 LY Lo
Es i
z g wv (T an bnp Va
55 , | Fig.Q1(b)
g iE* . Determine the power supplied by the dependent source of Fig.Q1(c) shown. (06 Marks)
%
2 1S &
=
g '
£ ‘EQ

Fig.Ql(c)
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OR
Using Millman’s theorem, find Iy through Ry for the network shown in Fig.Q4(a). (06 Marks)

Y
Lo
g gq‘ 4o
b o Fig Q4(a)
- Verify reciprocity theorem for the circuit shown in Fig.Q4(b). (06 Marks)
s 23N~
5\av i
JSa T' N
L N W A'
Fig.Q4(b)
State and explain maximum power transfer theorem. (04 Marks)
Module-3
In the circuit shown in Fig.Q5(a), the switch K is changed from position 1 to position 2 at
t = 0, the steady state has been reached before switching. Find the values of
. .
3 -CE and d—lz att=0. (08 Marks)
dt dt

‘ : I o5
Y

el:o————mm»————-

< o
g — :1:
QN |7 Vv .
Q=) \RE
Fig.Q5(a)
pb. The switch in the network shown in Fig.Q5(b) is closed at t = 0. Determine the voltage
across the capacitor. Use Laplace transform. _ (08 Marks)
\0O N
o— AN

I T R
. \1—[- . I.:w i

Fig.Q5(b)
30f5

Scanned with CamScanner



OR

6 a. o s gt -
In the network shown in Fig.6(a), the switch K is opened at t = 0. AUt 0, sol

. dv l: )
values of v, — and i; Yif1=2A, R =200Q and L = 111
dt”

Fig.Q6(a)
he periodic saw

p. Determine the Laplace transform of t tooth waveform of Fig.Q6(b)

function.
"5 (x)

A\—T\.T —
NV

Fig.Q6(b)

Module-4
[ Derive for a resonant circuit, the resonant frequency fo = [fif; , where fi and f a

-

/
half power frequencies.
/b- Find the valuc of L for w
w = 5000 rad/sec.

hich the circuit shown in Fig.Q7(b) is resonant at a fre

15F.C34

ye for the

(08 Marks)

. Use gate
(08 Marks)

re the two
07 Marks)

quency of
(06 Marks)

as Sau
\J
v f:\ \0 N\~
Fig.Q7(b)
A series RLC circuit has R = 10Q, L = 0.01H and ¢ = 0.01pF and it is connected across
. 10mV supply. Calculate : i)fy 1) Qo i) B.w. (03 Marks)
OR

§ 4 A series RLC circult has a resistance of 1062, an inductance of 0.3H and a cap:

100puF. The applicd yoltage is 230V. Find : i) Resonan

iii) Lower and upper cul off frequencics 1v) Bandwidth v) Current at resonance ¥

at f, and f; vi1) voltage across inductance at resonance.

b, Derive an expression for the resonant frequency of a parallel resonant cireuit,
L ,

~ where Re =

the circuit is resonant at all frequencies if Ry = R¢

inductor branch, R¢ = resistance in the capacnor branch.
) "~r

witanee of

t frequency 1) Quality ftactor

1) currents
(03 Marks)

Also show that

= Resistance m the

(08 Marky)
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: Module-5
9 a F yioguie=>
ind Y parameters and Z parameters for the circuit show in F ig.Q9(a). (08 Marks)
N
) o bl L Ia &
L o
o
\I\ aﬂa ' EJ\— Vl
e 2
_ Fig.Q9(a)
b. Express ABCD parameters interms of Y-parameters and h-parameters. (08 Marks)
10 a. Determine z parameters for the network shown in Fig.Q10(a). (08 Marks)
I
Fig.Q10(2a)
(08 Marks)

b. Express h—parameters interms of Y—parameters.

* kK K K
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Third Semester B.E. Degree Examination, .lunc/J‘uW:l()l‘)
Network Analysis
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Module-1
1 a. Define the following terms with examples:
1)  Active elements
1)  Passive elements
i) Linear and non linear elements
iv)  Lumped node
v)  Unilateral and bilateral clements. (10 Marks)
b. Use the node analysis and find the value of Vy in the circuit shown in below Fig.Q.1(b).
Such that the current through the impedance (2 + 13)Q is zero.
s 2473 (7N
3
asn-
Jol_o_'v
Fig.Q.1(b) (10 Marks)
OR
2 a. Derive an expression for ) AtoY transformation ii) Y to A transformation. (10 Marks)
b. Find the voltage across 202 resistor in the network shown in Fig.Q.2(b) below by using
Mesh analysis method. (10 Marks)
oyt 1 1o
5V+ on ; 1oV
20
Fig.Q.2(b)
Module-2
3 a State and prove Millman’s theorem with an example. (10 Marks)
b. Findthe Thevenin’s equivalent circuit of Fig.Q.3(b) \s/hown below: (10 Marks)
3Va  Tioa

'[9: 2[2‘A 0

Fig.Q.3(b)

1of3
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17EC35
OR
a. Prove that the maximum power transferred from source to load when,
) Re=R, i) R, =[z i) Z, =Z (10 Marks)
b. Find the value of iy using Norton’s equivalent circuit when R = 667Q, refer Fig.Q.4(b).
(10 Marks)
§oconn 200014 %
A
R
/A%
Fig.Q.4(b)
Module-3
a. Determine i, g—: :—t:— at (= 0", when the switch is closed at t = 0, from the Fig.Q.5(a) shown
below. (10 Marks)
K y
Relop ¢ =1y
t=z0 '
oV el
Fig.Q.5(a)
b. Find:
i) i(07) and v(0")
i) di(07) and dv(0")
dt dt
iil) I(o0) and v(=)
from the circuit shown in Fig.Q.5(b) below. (10 Marks)
IH
o 15n
5ult)
Fig.Q.5(b)
OR
a. Deduce the Laplace transform of the following:
[}
i) Sin*t i) Cos®t i) Sinwt V) j.i(l).dl (10 Marks)
0

b State and prove Initial and Final value theorems,

(10 Marks)

20f3
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Module-4 N g £

ii) Q-factor i) BﬁncT width  iv) Selectivity

. ;;) Half power frequency pertaining to a R-L-C series circuit. (10 Marks)
rove that the Resonating frequency in a R- L-C series circuit is gcometrical mean of half

power frequencies ie. f,=4ff;. (10 Marks)

7 a. Demonstrate the terms: i) Resonance

Wo. refer

OR
ies and the output voltage V at
(10 Marks)

8 a Eyaluate wp, Q, BW and half power frequencie
Fig.Q.8(a). ‘

A

Fig.Q.8(a
b Derive an expression for resonance by varying Ri. m parallel RLC circuit. (10 Marks)
Module-5
(10 Marks)

d what are hybrid parameters.

n terms h parameters an
network shown [ig. Q 9(b) below.

sion paramcters for the

iR

Fig.Q.9(b)

9 a ExpressZ parameters i
(10 Marks)

b. Determine the transmis

OR
ondition of {ransmission paramet

ers for two networks connected in cascade.
(10 Marks)

(10 Marks)

10 a. Obtain the C
below. _
|

for the circuit shown in Fig.Q.10(b)

b. Determine the Z-parameters
1 2N 2 1, <
— ..\—
.*-
v
v, z

Fig.Q.10(b)

* ok K kK
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Third Semester B.E. Degree Examinatioh-, Dec.2
Network Analysis

019,

Time: 3 hrs.

Max. Marks: 100
Note: Answer any FIVE full questions, ch‘q‘osling ONE full question from each module.

Module-1
Derive the expression for: (i) Ato.Y transformation (i) Y to A transformation (10 Marks)
b. Calculate the voltage across the 6Q resistor in the network of Fig.QI(b) using source
shifting technique. s

v

1 a

S0 il D treated e nalpractee

w, LB
%
-

\
—

Fi"g\:Q 1(b) (10 Marks)
‘. e 4

& Ty ~ OR | N
Determ, 'm’w e the resistance between the terminals A and B of the network shown in Fig.Q2(a).

b}
ms wrilten ey, 120R

W i ' H AT
faponal cross lines on the renming: hlank py

1 1o evaluator and for egu

®

. Fig.Q2(a) _‘ (10 Marks)
b. Find cu'r;e"ﬁts in all the branches of the network shown in Fig.Q2(b) using mesh analysis.

%2

Ry .‘,1‘“«.6 )—f‘_o,.r C—

£ YOUr answers, compulsorily draw

Any revealing of identification, appca

. On completin

Tig.Q2(b) (05 Marks)
Find voltages Vi and V2 in‘the network shown in Fig. Q2(c) using node analysis method.
C. .

0.550-V1 ' Va

|
2

Important Note

Fi'g Q2(c¢) ' (05 Marks)
| of4

™
. WP
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‘ ‘ Module-2
3 a. Obtain Thevenin’s equivalent network for Fig.Q3(a).

500

Jop-

60jn—
(08 Marks)
(06 Marks)

Fig.Q3(a)

b. State andv prove Millman’s theorem.
c. For the circuit shown in Fig.Q3(c), findthe voltage Vx and verify reciprocity theorem.

Ve
(06 Marks)
OR | \
a. Statg and prove.maximum power transfer theorem for AC circuits (when Ry and X are
Vé'irymg) . ' ; (10 Marks)
b, Find ‘V’ in the circuit shown in Fig.Q4(b) using super position theorem.
p los- ] 60V

ha
Fig.Q4(b) ™ (10 Marks)
Module-3
ditions for

ce of initial conditions? Write a note on initial and final con
h, (05 Marks)

5 a Whatisthe significan

basic circuit elerments.
b. In the network shown in Fig.QS(b)‘.}(switch ‘S’ is changed from A to Batt= 0 having already
. .. * ' _V
i state in position A shown that at t = 0% 1Sy = and
establlshgd) a steady ’ post ! SRR, AR,
Lo

=0,

| Fig.Q5(b) (10 Marks)
gwitch ‘S’ is closed at t =

10Q L=1Hand V= 10 Volts.

0 with zero initial current in the

In the network of Fig.Q5(c)

C, . di d’i e
inductor. Find 1, a—i and Et—; att=0"if R=

C.

(05 Marks)
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y' a.

a.

b.

‘ OR
Obtain Laplace transform of: ST

(i)  Step function
(i)  Ramp function
(i) TImpulse function R (10 Marks)
Find the Laplace transform of the waveform shown in Fig.Q6(b).

| Fig.Q6(b) (10 Marks)
s " Module-4
erive the relation bctweeu bandwidth and quallty factor B.W = f,/Q. (10 Marks)
Show that the value ofcapacnanu. for max voltage across the capacitor in case of capacitor
L
tuning series resonance is given by C=———.
= . & Y REAX]
,‘4?, L-_
Pt r VW Va—s
Fig.Q?(b) (10 Marks)
OR

Derive for fy for parallel resonance mrcult when the resistance of the capacitance is
considered. iy

. N volk g@’

" Fig.Q8(a) (10 Marks)

VFmd the value: ofL for which the circuit in Fig.Q8(b) resonates at = 5000 rad/sec.

. Fig.Q8(b) (10 Marks)
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. . Module-5
9 a. Derive t.he expression of Z parameters in terms of Y parameters. (10 Marks)
b. Determine Y and Z parameters for the network shown in Fig.Q9(b).
i
Foemy
Vi
[~
o —0
Fng9(b) ) (10 Marks)
L li?;, B -
2 o ] 10 Marks)
10 a. Derive the expression of h parameters in terms of ABCD parameters. o io lla )
b. Find ABCD constants and show that AD — BC =1 for the;etwork shown in Fig.Q10(b).
5. T o 3.

L)

0
Jeos
V!T s e ,:f/éo Q
,f o—————’—'—— Oo?l
- Fig.Q10(b) (10 Marks)
* ¥ k¥ ¥ k
404

4
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/ ADICHUNCHANAGIRI UNIVERSITY

18EC35
Third Semester BE Degree Examination November 2020
(CBCS Scheme) '
Time: 3 Hours , Max Marks: 100 marks
Sub: Network Analysis
Q P Code: 62305
Instructions: 1. Answer five full questions. 2

2. Choose one full question from each module.
3. Your answer should be specific to the questions asked.
4. write the same question numbers as they appear in this question paper.
5. Write Legibly

Module - 1 :5‘:;;.,‘ .

//,‘r,"
1" 2 Find the currents i1, iz, i3 and is using mesh analysis for the circuitshown in figure Q1(a). 07 marks

L QN Y- 3
M 2.
ing oY

'(‘"r -é—t; g

2 Flg, Ql(a)

e

b Reduce the network shown mﬁggrf: QI1(b) to a single voltage source in series with a 07 marks
resistance between terminals A and’B.

B, £ oV

3n
1av
y K
Fig, Q1(b)
c Determine Rag in the network shown in fi gure QI(c). 06 marks
! A 5n
' S .
D 63 s
" Pag 1 6~ |
"% g |
” 62-%
e, [ J: 85,9
B. G

Fig, Q1(c)

PTO

1|Page
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R » circuit shown in figure 10,
2 a Determine the power supplied by the 20V voltage source to the ma

Or

Q2(a) using nodal analysis.

b Distinguish between the following with suitable examples

Fig, Q2(a)

" 10 marks
1) Linear and non-linear elements.
ii) Dependent and independent sourccs.
iii) Supernode and supermesh,
iv) Ideal and practical current sources,
v) Unilateral and bilatera] elements.

Module-2 %
| f,”, , ;
! 3 a Stateand prove Thevenin’s theorem. o 10 marks
b Using superposition theorem, obtain the responsg--l»-fgl)_g;fhe network shown in figure 10 marks
Q 3 (b ) . ;,ﬁj-? Ikz’:’uif
—0t
—~
a N —Jln
0
e . Dapgos
o Fig. Q3(b)
5y Or
4 a State and-pro-.\‘/"e maximum power transfer theorem for an AC circuit with an impedance as 10 marks
the load with variable Ry and fixed load reactance.
b ;;Foret'h‘c: circuit shown in figure Q4(b), find Thevenin’s equivalent circuit across the terminals 10 marks
j’{ib. i
g 20 S\
o 1o o (Fdov
—A ] L
n 2
R Dsa loJL
@) 1
C
Fig. Q4(b)
L e Ty o
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Module - 3

k shown in figure Q5(a), has two independent node pairs. Switch K is opened at 10 marks

i a The networ
t=0, find the follo
i) Vi 1

wing quantities at t= 0"
1) V2 111)d\/|/dl iv) dVa/dt  v) di/dt

i(t)

Fig. Q5(a) :
10 marks

b In the network shown in figure Q5(b), K is changed from position 1 to 2 at t=0. Solve for i,
di/dt and d%i/dt? at t=0" o
+
20V =
Or 4:. .
6 a Obtainthe Laplace transform of saw tooth waveform shown in figure Q6(a). 06 marks
>
. Fig. Q6(a)
b Find the Laplace transform of i) o(t) it i) e™ 06 marks
¢ Find initial and, ﬁnal value theorem for the function given below. 08 marks
F(s)= (s3+7sz+5)/s(s3+3sz+4s+2)
; e Module — 4
7 a Two cmls one of Ri=0.51Q, Li= =32mH, the other of R,=1.3Q and L=15mH and two 10 marks
¢ ith a resistance of 0.24€2. Determine the

fors of 25uF and 62pF are all in series Wl

Ly v.fgllowmg of this circuit.
i) Resonance frequency

ii) Q of each coil iii) Q of the circuit
v) Power dissipated of resonance if E=10V.

iv)Cut-off frequencies
b Inatwo RL-RC parallel resonant circuit L=0.4H and C=40pF, obtain resonant frequency 10 marks
for the following values of Rr. and Re.
HR=120 Q, Re=80 2 i) Ru=Rc=80Q iil) R.=80 Q, Rc =0 Q
iv) Ri=Rc =100 Q v)RL=Rc=120Q
PTO
—— 7 3|Page

.
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(@]

a

Or

A RLC serics circuit consists of 50 Q resistance, 0.2H inductance and 10pF capacitance with 10 marks

an applied voltage of 20V, Determine i) Resonant frequency i) Q factor iii) Lower and

upper frequency limits V) Bandwidth,

Define the following terms with reference to resonant circuit (04 marks
i) Resonance i) Q-factor i) Half-power frequency  iv) Selectivity

Derive the expression for resonant frequency of a parallel resonant circuit with lossless 06 marks
capacitor in parallel with a coil of resistance R and inductance L.

Module -5 .

.'{I/‘/.,,a,/",' >
Define Y parameters. Determine the Y parameters for the network shown in figure Q9(#).", (8 marks
&2 i
— l 2Q 4, “
+o— SYYVY L Sasman O £,
;‘:4’.4,,;:,;0’//}
: '}".”./.r.r’:
A\ 2Q 20 A Vs ”:"’fg-’f-’% %
— O — ~ Yrnrl

Fig. Q9(a)
The Z parameters of a two port network are Z11=20€2, Z|2=,IOQ, Z21=10Q2 and Z22=10Q. 06 marks
Find its Y and ABCD parameters. £, o

e
Define h-parameters. Represent h-parameters in terms,of ABCD parameters. 06 marks
Define transmission parameters and Z paraméters. EXpress transmission parameters interms 10 marks
of impedance parameters. {7 Y
Find the h parameters of the network shown in figure Q10(b). Also draw its equivalent 10 marks
circuit. B BT
T
Fig. Q10(b)
*hhk*
e alPage
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ADICHUNCHANAGIRI UNIVERSITY

IRECIS

Third Semester BE Degree Examination January 2020
(CBCS Scheme)

Time: 3 Hours Max Marks: 100 Marks
Sub: Network Analysis

Instructions: 1. Answer five full questions
2. Choose one full question from each module
3. Your answer should be specific to the questions asked
4. Write the same question numbers as they appear in this question paper

5. Write Legibly.
Module -1

| a. Derive expressions for i) Star to Delta conversion (10 marks)
i1) Delta to Star conversion

b. Write the mesh equation for the circuit shown below and determine mesh currents using
mesh analysis. (10 marks)

OR
2 a. Explain the classification of Networks. (10 marks)

b. For the network shown below, find the node voltages Vg and V.. (10 marks)

Module -2

3 a. State and prove Maximum power transfer theorem for AC circuits. (10 marks)

Scanned with CamScanner




b. Find the Thevenin’s equivalent of the network shown below. (10 marks)

4 a. State and prove Millman’s Theorem. (10 marks)

shown below.

1 V, and verify the reciprocity theorem for the network
b. Find the voltage V and verity procity i)

Module -3
5 2. Write a note on initial conditions in basic circuit elements. (10 marks)

" b. In the network shown below, a steady state is reached with the switch K open. At t =0, the
switch is closed. For the element values given, determine the values of V,4(07) and V(0.
(10 marks)

OR

6 a. State and prove i) Initial value theorem and ii) Final value theorem. (10 marks)

Scanned with CamScanner
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b. Find the Laplace transform of the fallowing: i) Sin%t and ii) Cos’t (10 marks)

Module -4

rcuit is equal to the geometric mean of

7 a. Show that resonant frequency of series resonance ci
(10 marks)

two half power frequencies.

b. A series RLC circuithasR=4Q,L = 1 mH and C = 10 pF, calculate Q-factor, bandwidth,

resonant frequency and the half power frequencies fi and f. (10 marks)
OR

8 a. Derive the expression for resonant frequency for parallel circuit containing resistance in both

the branches. (10 marks
b. Find the value of R; such that the circuit given below is resonant. (10 marks)
Module -5

9 a. Define Y parameters and derive Y parameters in terms of h parameters. (10 marks)

b. Find Z parameters for the circuit shown below. (10 marks)
OR

10 mavrks)

10 a. Define Z parameters and derive Z parameters in terms of y parameters.

ﬁédwith

e

e
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b. Determine Y parameters for the circuit shown below. (10 marks)

4 i + U,
% o e, B £53 b
IR o e W AR A v PO Y
’u; aa ‘ﬁ‘ | W f‘." R
3y .
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