Code: 23EC3201

PVP 23

I B.Tech - 11 Semester — Regular / Supplementary Examinations

Duration: 3 hours

MAY 2025

NETWORK ANALYSIS

(ELECTRONICS & COMMUNICATION ENGINEERING)
Max. Marks: 70

Note: 1. This question paper contains two Parts A and B.
2. Part-A contains 10 short answer questions. Each Question carries 2

BL - Blooms Level

Marks.

3. Part-B contains 5 essay questions with an internal choice from each unit.

Each Question carries 10 marks.
4. All parts of Question paper must be answered in one place.

CO — Course Outcome

PART - A
BL | CO
1.a) | Explain dependent sources with an example. L2 | CO1
b) | Explain Independent sources with an example. L2 | CO1
¢) | Draw the phasor diagram of a series RC circuit. L2 | CO3
d) | State Thevenin’s theorem. L2 | CO2
e) | Find I using source Transformation.
30 8Q A
)
- o T 3R 12 | CO2
T
1A
B
f) | In a series RLC circuit, R=60kQ, L = 20mH, 12 | coa
C=245p F. Find the resonant frequency.
g) | What are the conditions to be fulfilled for Symmetry
L2 | COs5
of a two-port network?
h) | Give the comparison between Series and Parallel 12 | coa

resonance.

i) | State any two properties of Laplace transform. L1 CO,ﬂ
J) | Define Y-parameters and g-parameters. L1 | CO5 '
PART -B
] Max.
BL Marks
UNIT-1
2 |a)|Determine all the node voltages using nodal| L3 |CO2| SM
analysis for the network shown in the fig.
2V
\,r,.. V., 10 v,
:Q$ 1A % 4Q
b) | Determine the equivalent resistance between| L3 |COl| 5M
terminals A and B for the circuit shown in fig.
6Q
100
B
150
|
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3 | a) | Determine all the node voltages using nodal| L3 |CO2| 5M
analysis.
r b)@xplain Super node concept with an example. | L2 |CO2| 5M
UNIT-II
4 [Obtain the Thevenin’s equivalent network for the| L3 [CO2| 10 M
circuit shown in Figure.
20[0° V
L
5 la)|Find the value of Z, for which maximum|L3 |CO2| 5M
power is transfer occurs in the circuit shown in
Figure.
1045° v
! | J —E——1A
* 30 200V
| i ZJ_
I 'HQT 100
i L °B
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superposition theorem find the current flowing
through a load resistance Ry = 10Q2.
22V 30

48V 120

12V 40

R, ~10Q

b)|For the circuit shown in Figure, using|L3

| ' Wy LJ

CO2

5 MW

UNIT-III

6 | a) | Derive the expression for resonant frequency of
a series RLC Circuit.

L3

CO4

5SM

b) | Two coils with a coefficient of coupling of 0.4
between them are connected in series so as to
magnetize in (a) same direction and b) opposite
direction. The total inductance in the same
direction is 1.8 H and in the opposite direction
is 0.8H. Find the self-inductance of the coils.

L3

CO4

SM

OR

7 | An RLC series circuit with a resistance of 100,
inductance of 0.2H and a capacitance of 40pF is
supplied with a 100V supply at Variable
frequency. Find the following parameters for the
series resonant circuit. (i) Frequency of which
resonance takes place (ii) current (iii) power (iv)
power factor (v) Quality factor (g) half-power
frequencies.

L3

CO4

10 M
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UNIT-1V

Explain the procedure for obtaining the
transient response using Laplace transform.

L2

CO3

SM

The switch in the network shown in Figure is
closed at t = 0. Determine the voltage across
the capacitor.

100

CO3

SM

Iik'—«_P
mv.[ 100 21-'.{ v (0
OR

Consider an RLC series circuit as shown figure.
Let us assume that the capacitor and inductor
are initially uncharged, that is, at t=0, there is
no charge on L or C. Develop an expression for
current in the circuit when switch K is closed at
t=0.

K R,

[ —

I—.-
v L
.[ R C i)
<&

L3

CO3

5M

UNIT-V
10| a) |For the network shown in Figure, Find Y| L3 |CO5| 5M
parameters.
$_ l| 20 ]2 g
Vi 10 2Q 35 Vs
B 3
b) | Express h parameters in terms of ABCD|L3 |CO5| 5M
J parameters. al
OR
11 | For the network shown in figure Find L3 |CO5| 10M
Z and T parameters.
h 100 L5 vl [2
+ 3 o s
vi 202 £]
L & 3

For the circuit shown in figure, Analyse the
circuit after switch is closed at t=0 and find the
transient current for t>0.

V

).
A 4

K

2A 200Q 1H

| .

L4

CO3

5M
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I B.Tech - 1I Semester — Regular / Supplementary Examinations
MAY’ 2025
NETWORK ANALYSIS (23EC3201)
(ELECTRONICS & COMMUNICATION ENGINEERING)
PART — A

.a) Explain dependent sources with an example.

Definition with one example ----- 2Marks

b) Explain Independent sources with an example.
Definition with one example ----- 2Marks

¢) Draw the phasor diagram of a series RC circuit.
Phasor diagram ----- 2Marks

d) State Thevenin's theorem.
Statement for Thevenin's theorem ----- 2Marks

e) Find I using source Transformation.

Calculation of Ij ----- 2Marks

f) In a series RLC circuit, R=60KQ, L = 20mH, C=245pF. Find the resonant frequency.

Formula ------- 1Mark
Calculation ------- | Mark
g) What are the conditions to be fulfilled for Symmetry of a two- port network?
Condition for Symmetry of a two- port network ------- 2Marks
h) Give the comparison between Series and Parallel resonance.
Any Two comparisons between Series and Parallel resonance ------- 2Marks
i) State any two properties of Laplace transform.
Any two properties of Laplace transform ------- 2Marks
j) Define Y-parameters and g-parameters.
Y-parameters ------- 1 Mark

g-parameters ------- 1 Mark



PART —B

UNIT-I
2. a) Determine all the node voltages using nodal analysis for the network shown in the fig.
2V
v, V. 20y

£}

0 o

Node Equations ------- 3 Marks

Solving Equations ------ 2 Marks

b) Determine the equivalent resistance between terminals A and B for the circuit shown in

fig.
62
40 100
kS
60 90 150
Delta to star conversion =------- 3 Marks
Solving the network -------- 2 Marks

3. a) Determine all the node voltages using nodal analysis.

v, 10V,

5

il

n

Node Equations ------- 3 Marks
Solving Equations ------ 2 Marks



b) Explain Super node concept with an example.
Super node concept ~------ 2 Marks

Example ------- 3 Marks

UNIT-II

4. Obtain the Thevenin's equivalent network for the circuit shown in Figure.

200° vVt 120

Calculation of Vi ~------ 4 Marks
Calculation of Zj, ------- 4 Marks
Thevenin’s Equivalent Network ------- 2 Marks

5. a) Find the value of Z;. for which maximum power is transfer occurs in the circuit shown

in Figure.
1048 v
..: ﬁ
30 (o v
Féy

48

Calculation of Ztp: --=---- 4 Marks
Condition for Maximum Power Transfer ------- [ Mark

b) For the circuit Shown in Figure, using superposition theorem find the current flowing

through a load resistance Rp = 10€.



22V 50)

48 1302

12 10

-y

R, <100

Each Case ------- 1.5Marks = =3nK].& = L. SHavrks
Calculation of [y ------- 0.5 Marks

6. a) Derive the expression for resonant frequency of a series RLC Circuit.
Series RLC Circuit Diagram ------ 2Marks

Derivation for resonant frequency ------- 3Marks

b) Two coils with a coefficient of coupling of 0.4 between them are connected in series so
as to magnetize in (a) same direction and b) opposite direction. The total inductance in
the same direction is 1.8 H and in the opposite direction is 0.8H. Find the self-
inductance of the coils.

Formulas ------- 3Marks

Calculations ------- 2Marks

7. An RLC series circuit with a resistance of 100, inductance of 0.2H and a capacitance of
40uF is supplied with a 100V supply at Variable frequency. Find the following parameters
for the series resonant circuit. (i) Frequency of which resonance takes place (ii) current
(iii) power (iv) power factor (v) Quality factor (g) half-power frequencies.

Formulas ------- 6Marks

Calculations ------- 4Marks

8. a) Explain the procedure for obtaining the transient response using Laplace Transform.

Procedure ------- SMarks

b) The switch in the network shown in figure is closed at t=0. Determine the voltage across



the capacitor.

K’:y 100
10V s 28z
I % |

Mesh equations & Laplace transform ------- 3Marks

Calculation of voltage across the capacitor ------- 2Marks

9. a) Consider an RLC series circuit as shown figure. Let us assume that the capacitor and
inductor are initially uncharged, that is, at t=0, there is no charge on L or C. Develop an

expression for current in the circuit when switch K is closed at t = 0.

Circuit Analysis at t=0" ------- | Mark
Circuit Analysis at t=0" -=----- 2Marks
Circuit Analysis at t >0 ------- 2Marks

b) For the circuit shown in figure, Analyse the circuit after switch is closed at t=0 and find

the transient current for t >0.

v
?
K
24 000 dtH
|
{ i
Calculation of transient current------- 5Marks

10. a) For the network shown in Figure, Find Y parameters.



5 sl g % 2
v 10 ézn M W
|
5 5 <
Nodal Equations ------- 3Marks
Calculation of Y parameters ------- 2Marks
b) Express h parameters in terms of ABCD parameters.
h parameters & ABCD parameters equations ------- 2Marks
h parameters in terms of ABCD parameters ------- 3Marks
11. For the network shown in figure Find Z and T parameters.
iy s N
' . .
Y 10 < 2 4!
o~ 3
Z and T parameters equations ------- 2Marks
Calculation of Z parameters ------- 4Marks

Calculation of T parameters ------- 4Marks



I B.Tech - IT Semester — Regular / Supplementary Examinations
MAY’ 2025
NETWORK ANALYSIS (23EC3201)
(ELECTRONICS & COMMUNICATION ENGINEERING)
PART — A
1.a) Explain dependent sources with an example.
If the voltage or current of a source depends upon some other voltage or current, it is

called as dependent or controlled source.

¢ ky‘ ¢ kj\ @ : @ “i

VDVS CDVS CDCS vDCS
b) Explain Independent sources with an example.
If the voltage or current of a source does not depends upon some other voltage or
current, it is called as independent source.
Independent Voltage Source Independent Current Source
o 0 » .
s
|

B w0 6) ;{/{I\ i) : ;\%

] |

{aj b} {a} {bj
Lit 4

i ", dent voitage sou
Fig. 1.1 Independent voitage source i1 independent current source

¢) Draw the phasor diagram of a series RC circuit.

The phasor diagram for RC circuit is shown in Fig

. N below.
S, . S
\{g Where V is the applied voltage.
\:\\ Ve Vr is the Potential difference across the resistor.
Vo

Vc is the Potential difference across the capacitor.




d) State Thevenin's theorem.
Thevenin’s theorem states that “Any two terminal linear network having a number of

voltage current sources and resistances can be replaced by a equivalent circuit

consisting of a single voltage source in series with a resistance.”
where the value of the voltage source is equal to the open-circuit voltage across the two
terminals of the network, and resistance is equal to the equivalent resistance measured

between the terminals with all the energy sources are replaced by their internal

resistances.

e) Find I.. using source Transformation.
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f) In a series RLC circuit, R=60K(), L. = 20mH, {_3=245uF. Find the resonant
frequency.
For a serics RLC circuit resonant frequency fyis given by  fo — W
L=20mH=20%10""H
C=245uF=245x10"%F

1
274/ (20 x 10-3)(245 x 10-9)

fo=71.9Hz

g) What are the conditions to be fulfilled for Symmetry of a two- port network?
For a network to be symmetrical, the voltage-to-current ratio at one port should be the

same as the voltage to- current ratio at the other port with one of the ports open-

circuited.

h) Give the comparison between Series and Parallel resonance.

Comparison between Series and Parallel resonance:



Parameter Series Circuit Parallel Circuit
- . - ¥ i ; VCR ooty
Current at resonance I= 2 and is maximum I = ——andis minimum
Impedance at resonance Z = R and is minimum Z= -(im and is maximum
R
Power factor at resonance Unity Unity
Resonant frequency fo = —-Lm fo = 1 g.._!m_ . f{;
2zJLC =2 NC B2
27 fol 2 fyl
J-factor =t el g PBisl i i
¢ Ueiog ¢ 7
It magnifies Voltage across L and C Current through L and ¢

i) State any two properties of Laplace transform.
Properties of Laplace Transform:
1. Linearity:
IF L{ £y} = Fi(s) and Lif2(0) ) = Fr(s) then Liaf (£) + bf>(1)t = aF (5) + bFy(s)
where @ and b are constants,

2. Time Scaling:
LAY = F(s) then Lif(an)) = if(i]
¢4 {a

j) Define Y-parameters and g-parameters.
Y-parameters:
The Y parameters of a two-port network may be defined by expressing the two-port
currents [; and I in terms of the two-port voltages Vi and Vo,
L= h+h Vs
L=YnV+Inh;
g-parameters:
The g parameters of a two-port network are defined by expressing the current of the
input port I; and voltage of the output port V2 in terms of the voltage of the input port
V| and the current of the output port I».

h=gyW+gol



PART —B
UNIT-I

2. a) Determine all the node voltages using nodal analysis for the network shown in the

fig.
2V

"y
4§ 5

g

v, v, 0 4y

:Q% 14 %40

In the above figure as 2V voltage source is connected between Nodes | & 3, Nodel & 3

will form a Super Node.

Applying KVL to super node:

Applying KCL to super node:

Vv V-V V3—-V
g YtV L Vs 2128
2 3 2 4

Applying KCL to Va:

VoV, + VomNg 1=0
3 2

Solving Equ’s 1,2 & 3
Vi=2V, V2=2V, V3=V

b) Determine the equivalent resistance between terminals A and B for the circuit

shown in fig.
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3. a) Determine all the node voltages using nodal analysis.
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Solving Equations 1, 2, 3 &4

Vi=4V
Vi=5V
Vi=-191V
Vs=4.33V

b) Explain Super node concept with an example.
Supernode Analysis:
Nodes that are connected to each other by voltage sources, but not to the reference node
by a path of voltage sources, form a super node. A super node requires one node voltage
equation, that is, a KVL equation. The remaining node voltage cquations are KCL
equations.

Example: To find the nodal voltages Vi and V2 in the network shown in Fig.

In the above figure as 1V voltage source is connected between Nodes 1 & 2, Nodel & 2

will form a Super Node.

7 Suptr ncde

Applying KVL to super node:

Applying KCL to super node:



_— Vo -
,, (A0 (B0 (%)
1 1 1 e b

Solving Eq’s 1 & 2
Vi1=2/3=1.5V

V2=-1/3=0.33V

UNIT-II

4. Obtain the Thevenin's equivalent network for the circuit shown in Figure.

Calculation of Vrn:

‘) (s]
=0 49,3602 A
21+ 12+ /24

20207 _22-3686° A
80+ j60

lg'—'—-’

Vi=(12+29) 1 -0+ 60) 1,
=(26.83 £63.43°) (1.49 £-36.02°) — (67.08 £63.43°) (0.2 £-36.807)
=033 Z171.12°V

Calculation of Zrn:
5042

214
AN 1T A
A G \_J—J e B
128 240 30 jBCL

L2112+ 24) 50030+ j60 u
Ty BRI ORI IO s o
33+ 724 80+ 700




Thevenin’s Equivalent Network:

474 L2680

o

0.33 2171127V (D

B8
5. a) Find the value of Zi. for which maximum power is transfer occurs in the circuit

shown in Figure.

45" ¥

+

The Thevenin’s impedance is:
Zep = (3 = jHI1(10))
(B—j4H(A0) _ 30-,40
"G A0 13-4
30 —j40 13+ /4
2 =374 131 /4
550 - j400
T
Zy =297 —j2.16

Condition for Maximum Power Transfer is Zi=Z.x*
Zyy=2, =2.97+j2.16
b) For the circuit Shown in Figure, using superposition theorem find the current

flowing through a load resistance Ry, = 10€).

22V 53

48 1203
127 a0

R, =100
| PRSP ¢ [—
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6. a) Derive the expression for resonant frequency of a series RLC Circuit.
Series Resonance:
Resonance: A circuit containing reactance is said to be in resonance if the voltage across

the circuit is in phase with the current through it. At

. . . A i &
resonance, the circuit behaves as a pure resistor and the net Y P T —
5 5
reactance is zero. A |
i fr
» Consider the series RLC circuit shown in Fig i N §
<
v Vo sin ot



L=R+jX, - jXc =R+ j(X, - Xc)

At resonance, the circuit is purely resistive.

X -Xe=0
Xy =Xp
I
[=—o
- CO[)C
2 I
wy = C
1
iy =
10

1

h=Te

where fy is called the resonant frequency of the circuit.

b) Two coils with a coefficient of coupling of 0.4 between them are connected in series
so as to magnetize in (a) same direction and b) opposite direction. The total
inductance in the same direction is 1.8 H and in the opposite direction is 0.8H.
Find the self-inductance of the coils.

The coefficient of coupling between the coils 1s k=0.4.
The total inductance when the coils are connected in series to magnetize in the same
direction is
Lsame= L1+L2+2M =1.8H --—-1
The total inductance when the coils are connected in series to magnetize in the opposite
direction is
Lopposite= L1+L2—2M = 0.8H ------- 2
Solving Eq’s 1 & 2

L1+L2 =1.3 -—-—-- 3

Substituting Eq 3 in Eq 1
Lsame= L1+L2+2M =1.8H
1.3+2M =1.8H



2M=1.8-1.3

2M=0.5
M=0.25
The mutual inductance is
M =kvL1L2
M 025
L2 =— = ——=
VL1 L2 P’ 0 0.625

L112=0.39 -——-4
Solving Eq’s 3 & 4
L1=0.052,L2=1.28
7. An RLC series circuit with a resistance of 100, inductance of 0.2H and a capacitance of
40pF is supplied with a 100V supply at Variable frequency. Find the following parameters
for the series resonant circuit, (i) Frequency of which resonance takes place (ii) current
(iii) power (iv) power factor (v) Quality factor (g) half-power frequencies.
Solution:
R=100Q,L=02H,C=40pF, V=100V

(a) Resonant frequency:

1 I

i - e = 563 Hz
2ANLC 202 x 40107
(b) Current:
I = K = 1—02 =14
R 100
(c) Power:

P, = I2R = 12x100 = 100W
(d) Power factor:

pf=1
(e) Voltage across R, L, C:

Vk = RxI = 100x1 = 100V

I x1 =70.7V

Ve =Xl = e X = o e 3xa0-0

Vi, =X, ] = 2nflx | = 2nfX0.2x 1 = 70.7V
(f) Quality factor:



1L 1 o2  wriR
Q—R C 100 406

b= fy—r = 63— e = 53— 30.8 = 16.51H
YT 4mL T T 4m02 0 T o

(g) Half-power points:

b= 563400 c63439.8 = 96H
2= T T T 0.2 = R

8. a) Explain the procedure for obtaining the transient response using Laplace Transform.
1.Define the Circuit and Initial Conditions
o Identify all elements: resistors (R), capacitors (C), inductors (L), voltage and
current sources.
« Note the initial conditions.
2. Transform the Circuit to s-Domain

» Replace energy-storing elements (L, C) with their Laplace equivalents.

[ Time-Domain Element s-Domain Equivalent
Resistor R R
Inductor L sL.
Capacitor C 1/sC

» Apply initial conditions as voltage or current sources in the transformed circuit.
3. Apply Circuit Analysis in s-Domain

¢ Use Nodal or Mesh Analysis to write algebraic equations.
4. Solve for the Laplace-Domain Variable

o Simplify the algebraic equation to obtain the expression for the Laplace-domain

response (e.g., current or voltage).

5. Apply Inverse Laplace Transform

« Use standard Laplace Transform tables or partial fraction decomposition to invert

I(s) or V(s) back into the time domain transient response i(t) or v(t).



b) The switch in the network shown in figure is closed at t=0. Determine the voltage

across the capacitor.
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9, a) Consider an RLC series circuit as shown figure. Let us assume that the capacitor
and inductor are initially uncharged, that is, at t=0, there is no charge on L or C.

Develop an expression for current in the circuit when switch K is closed at t = 0.
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b) For the circuit shown in figure, Analyse the circuit after switch is closed at t=0 and

find the transient current for t>0.
vV

K
24 s giH

At t=07, the switch is open. The inductor acts as a short circuit in steady state. The
current source of 2A is therefore flowing through the inductor.
i(07) =2A
Since the current through an inductor cannot change instantaneously,
(0N =1(0)=2A

Circuit for t> 0:



When the switch is closed at t= 0, the current source is shorted. The circuit is now a

simple RL circuit. The inductor will discharge through the 200€2 resistor.
Differential Equation:

Apply KVL around the loop:

200i(t) + 12 o

dt
iy
"E“ + 200i(t) =0

The solution to the differential equation is of the form

i(t) = Ae™2%°t  Where A is a constant.

10. a) For the network shown in Figure, Find Y parameters.
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b) Express h parameters in terms of ABCD parameters.
Hybrid Parameters in Terms of ABCD Parometfers We know that
Vi= AV> — Bi;

1y =CVy-DI
Rewriting the second equation.
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11. For the network shown in figure Find Z and T parameters.

.t
re

Vi 80 00 V3

"=
o . e




i Z PGVGmt‘}‘EJLé_
\\f; = 2,”;?’ 13’#3 'L.)._.

V; - 2 1, Ty

T Pavamelers.
V‘: > )‘ﬁvg_‘ ﬁ}:k)_“

‘f; = CVL =Tl

Applying kve 10 mesn ©

Vo 0%, ¢+ 251, 257

i

I_‘;:: :5:6"1‘,‘151'&4; i @

S b

App fﬁ;f“\ eyl o mWesh (3

<3

¥y = 20(3,.q,)

ot i) o8
{4%3?(-;3:,\6 kvl o mh@

oft,7,) =13V, 7 20(5gn,): o

«
{22

957 ¥I0T, + 95T~ [aV, 5 —
éuiﬁfyk‘i’ukr\n}“} €0 (‘!} Ln E}; @
.ge = = r ) :
29 T, +20T, 451, ~|.5 /39T, 25375:13 i

~ 257, + 900, 4 48T, = 92.5% 34540

~74.5T, +30%, +82.5L;:0

e

g9

g:i:f, = 0941, ~ 0.242 I"Lﬁ/ AR



subskhubing < @ A

]

L

i s [oq‘ip‘f,-—o‘zq;;_

=0 S 98.5T, *6ds

e 3 :
Ef‘; = ”53', ?*6:‘.'1_ !'\ A YRl é-f

{}@5}“«:%'\& e @ n €4, @

a T i
wOvddy )

V, = 207, ¢ 10[0'94'1’ J

. 2 Porvamefers’
.‘"Mm—w————‘"v‘w :

(vom eg & £ (¢

— 7
-8 hh i

‘ [211 2 Tl ¢ |
I8 152 |

Zzzr 22: ‘



T paramekxs’

from g (&)

G 15 2 4,
-..—j e y 7

18 &8

[7"’;-; = O‘c'fﬁv ""'G 8“&

oobshitohng o @ @

o
.
Y

V: g[8 {5'053\{1& &
V, . 0:61V, = 133%,+67,
)

Qrmﬂ >, é} ﬁ@
wa -382) |

o]
iz, |
065 3 ..ggu L‘:{}J |

o

soelh ]
o [A ﬁ‘} L [0.953 =B
o |

e



