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Calculation of Iv---- 2Marks 
f) In a series RLC circuit, R=60KO, L = 20mH, C=245µF. Find the resonant frequency. 

Formula ------- I Mark 
Calculation ------- I 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 ------- I Mark 
g-parameters ------- I Mark 

8 

80 A Jn 

I .a) Explain dependent sources with an example. 
Definition with one example----- 2Marks 

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

c) 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 IL using source Transformation. 

I B.Tech - II Semester - Regular I Supplementary Examinations 

MAY' 2025 

NETWORK ANALYSIS (23EC3201) 

(ELECTRONICS & COMMUNICATION ENGINEERING) 

PART-A 



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

5V 

lOO V, 

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

Delta to star conversion -------- 3 Marks 
Solving the network-------- 2 Marks 

6!1 

fig. 

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

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

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

PART-B 

UNIT-I 



b) For the circuit Shown in Figure. using superposition theorem find the current flowing 
through a load resistance RL = I on. 

Calculation of Z rh: ------- 4 Marks 
Condition for Maximum Power Transfer------- I Mark 

----..----<·'+- .. --- .. 
l~V 

in Figure. 
5. a) Find the value of Z1. for which maximum power is transfer occurs in the circuit shown 

Calculation of Y.n1 -------4 Marks 
Calculation of Zn, -------4 Marks 
Thevenin's Equivalent Network -------2 Marks 

2~V f 

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

b) Explain Super node concept with an example. 

Super node concept -------2 Marks 

Example -------3 Marks 



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

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

Procedure------- 5Marks 

7. An RLC series circuit with a resistance of I 00, inductance of 0.2H and a capacitance of 

40µF is supplied with a IOOV 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 

b) Two coils with a coefficient of coupling of0.4 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 

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

Series RLC Circuit Diagram------ 2Marks 

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

Each Case------- 1.5 Marks ::::::: .31,. /, 5 =- 4-.5rloi.,,~.§. 

Calculation of IL------- 0.5 Marks 



I 0. a) For the network shown in Figure, Find Y parameters. 

Calculation of transient current------- 5Marks 

1 H 2000 

v 

Circuit Analysis at t=O' ------- I Mark 

Circuit Analysis at t=O+ ------- 2Marks 
Circuit Analysis at t >O ------- 2Marks 

b) For the circuit shown in figure, Analyse the circuit after switch is closed at t=O and find 
the transient current fort >O. 

.x, R, 

~ 4vr; ".:\ l 
R, C i(~ 

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

Mesh equations & Laplace transform ------- 3 Marks 
Calculation of voltage across the capacitor------- 2Marks 

100 lF t(tl 
1.......------' 

100 

the capacitor. 



Zand T parameters equations------- 2Marks 

Calculation of Z parameters------- 4Marks 

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

+ 

I I. For the network shown in figure Find Z and T parameters. 

b) Express h parameters in terms of ABCD parameters. 

h parameters & ABCD parameters equations------- 2Marks 

h parameters in terms of ABCD parameters------- 3Marks 

Nodal Equations------- 3Marks 

Calculation of Y parameters ------- 2Marks 

+ 

10 

+ 

lD 

lO t, 



Where V is the applied voltage. 

V R is the Potential difference across the resistor. 

V c is the Potential difference across the capacitor. 

_,.... T 

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

The phasor diagram for RC circuit is shown in Fig 
below. 

L l 
I 

11(1) "--' I t ,(nCD 
j 

(a} (b) 
(a} (b) 

Fig.1.1 lnd~pendent voltage source 
Ftg. 1.2 l11deµe11denf current source 

Independent Current Source Independent Voltage Source 

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. 

voes CDCS COYS VDVS 

kl', kl, kl, kV, 

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. 

I B. Tech - II Semester - Regular I Supplementary Examinations 

MAY' 2025 
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.Scv.rC e -tfO r)Slo •"'Cl c•1 

·• J t /.,,, 

B 

an 

SO A 30 

e) Find It using source Transformation. 

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. 



h) Give the comparison between Series and Parallel resonance. 

Comparison between Series and Parallel resonance: 

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. 

fo=71.9Hz 

1 
Jo - 21rJ(20 y 10-:1)(245 x 10-0) 

l 
For a series RLC circuit resonant frequency fo is given by lo - 

2,.,JY:c 
L=20mH=20x 1 o-3H 

C=245µF=245xJ0-6F 

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

frequency. 

;:, ..!- r- BJ ;; • ,"J1A 
• J... ---- [jt, ~~J·;~-;-7 

... --- • ,.. -- ...1- /j<. 
--L. ..~ 



f1 = g! I I 1 + g 2 I : 
I ·, = 0., I i .I + (J ' ) J., 

- 04,, ·'"""-- - 

g-parametcrs: 

The g parameters of a two-port network are defined by expressing the current of the 

input port I1 and voltage of the output port V2 in terms of the voltage of the input port 

VI and the current of the output port Iz. 

j) Define Y-parameters and g-parameters. 

Y -para meters: 

The Y parameters of a two-port network may be defined by expressing the two-port 

currents I I and h in terms of the two-port voltages VI and V2. 

I 1 = Y1 I Vi + Y, 2 I .2 

f '2 = >'2 I Vi + Y.22 f".2 

2. Time Scaling: 

If L{/(1)} = F(.\) then lif(af): = ~F(~) 
a a 

If L{/j (r)} = 1'1 (s) and L{/2 (l)} = F1 (.,) then Liat, (l) + b.h.(1)} = afj l \·) + hF2 ( .\) 

where a and b arc constants. 

i) State any two properties of Laplace transform. 

Properties of Laplace Transform: 

1. Linearity: 

Parameter Series Circuit Parallel Circuit 

Current at resonance I V d i . VCR 
:a - an 1s maximum I = - and is minimum 

R L 

Impedance at resonance Z = R and rs mmimum z I. d . = - an 1s maxm1um 
CR 

Power factor at resonance Unity Unity 

Resonant frequency I 
1 R;.=-f fo"" 2,cjjr /o - 21r LC - /.2 

Q·factor Q = 2n/0l Q = '!.1rJol 
R R 

It magnifies Voltage across Land C Current through l and C 



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

Solving Equ's I, 2 & 3 

V2-V1 + V2-V3 _ l = Q 3 3 2 

Applying KCL to V2: 

---------2 

Applying KCL to super node: 

V, - V3 = 2V ------ 1 

In the above figure as 2V voltage source is connected between Nodes I & 3, Node I & 3 
will form a Super Node. 

Applying KVL to super node: 

2V 

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

PART-B 

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



Applying KCL to super node: 

Applying KVL to super node: 

\. l r o 

i Ill 
I 

I . 
I <uper uode 

J\. 

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

will form a Super Node. 

IV 
1'1 0 v, 

I t I o 

:,Q) ,nt t Ill G) a v 

-J.- 

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 equations arc KCL 

equations. 

Example: To find the nodal voltages V1 and V2 in the network shown in Fig. 

V1=4V 

V2=SV 

V3= -l.91V 
V4= 4.33V 

Solving Equations 1, 2, 3 &4 



Z =21(121-1.24) :i0(30+t60)=474 2(:8 0 th + . L >. -- 
33+ j24 80+ ;60 

30 U j60U 

8 

12 H /24 !l 

son 21 !! 

v,h=(l2+j24)I, -(3o+J60J 12 

= (26.83 L63.43°) (0.49 L-36.02°)- (67.08 L63.43°) (0.2 L-36.86") 
= 0.33 L 171.12° V 

Calculation of ZTh: 

11 = 20L00 
= 0.49L-36.02° A 

21 + 12 + j24 

I,= 20L.'.0° = 0.2L -36.86" A 
-. 80+ j60 

+ 
20LO' V N 

Calculation of VTh: 

~v t 

UNIT-II 

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

Vt= 2/3= t.SV 

V2 = -1/3= 0.33V 

Solving Eq's 1 & 2 

2 + (Vi-0) + (Vi-0) + (Vi-2) = O 
1 1 1 ------ 2 



R. 100 

Zu1 = z;h = 2. 97 + j2. 16 

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

flowing through a load resistance R1. = 100. 

Condition for Maximum Power Transfer is ZL=Zo,* 

Zeh= ((3 - }4)11(10)) 

((3 - }4)(10)) 30 - }40 
Zeh = ((3 - }4) + (10)) = 13 - }4 

30 - }40 13 + }4 z =---- --- 
th 13 - }4 . 13 + }4 

550 - }400 z ----- 
th - 185 

Zeh = 2.97 - }2.16 

The Thevcnin's impedance is: 

l~V 

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

shown in Figure. 

47 4 26.8 n 

Thevenin's Equivalent Network: 
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resonance, the circuit behaves as a pure resistor and the net 

rcactancc is zero. '~c1 
I Ev I Y Consider the series RLC circuit shown in Fig 

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

Series Resonance: 

Resonance: A circuit containing rcactance is said to be in resonance if the voltage across 

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

_. ,,. ... 0 6 I t·O {,3 + 0 ... :t. J. ,_ I .-- ' ..., "'f -;· J I., 
It ~ .-/., -· 

T -:- -1-~'i ,; 

'.T.3::. 0 4-::f A 

- o a,;A ... / f -:. - ' , ... 

C c ... s e --- 12..V So\,•• cc. J.'i: (1 ( '- vc_ 111 -- 
t5 fl- H<! :;-"1 

, ::f .:r, ..,. f')'j',_ cO 

N~i.. 'L 

-1). I, -1·1&:r2.. -I,- r.., - -J)_ 

1~·1 Hc.:>l-i 3 ta.it.. 

- 4 :i'z_ + l4-.T3 ::}l 



Lsame= Ll+L2+2M =l.8H 

l.3+2M =l.8H 

Substituting Eq 3 in Eq 1 

Ll +L2 = 1.3 ------ 3 

Solving Eq's 1 & 2 

Lopposite= Ll +L2-2M = 0.8H -------2 

Lsanie= L1+L2+2M =1.8H ------ 1 

The total inductance when the coils are connected in series to magnetize in the opposite 

direction is 

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 is k=0.4. 

The total inductance when the coils are connected in series to magnetize in the same 

direction is 

where fo is called the resonant frequency of the circuit. 

.fo = 2rc.Jfc 

X1,-Xc=O 

XL=Xc 

1 
WoL=­ 

illoC 

2 I Wo=- 
!JC 

I 
ltJo = JLc 

I 

At resonance, the circuit is purely resistive. 

Z= R+ JX,. -.iXc = R+ )(XL -Xe) 



(f) Quality factor: 

VR = Rxl = 100x1 = lOOV 
1 1 

Ve =Xcl = 2nfCxl = 2rrXS6.3X40_6x1 = 70.7V 

VL = Xll = 2nfLx I = 2nfX0.2x 1 = 70.7V 

(c) Voltage across R, L, C: 

pf= 1 

(d) Power factor: 

P0 = l~R = 12x100 = 100W 

(c) Power: 

V 100 
I=-=-= lA 

R 100 

(b) Current: 

56.3 l L~ .., ti c _l[~ - 

R = IOOQ, L = 0.2 H, C = 40µF, V = I 00 V 

(a) Resonant frequency: 

L 1 = 0.052, L2= 1.28 

7. An RLC series circuit with a resistance of 100, inductance of 0.2H and a capacitance of 

40µF is supplied with a IOOV 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: 

Solving Eq's 3 & 4 

M = k..JL1 LZ 
M 0.25 

.JLl L2 = - = - = 0.625 
k 0.4 

LI L2= 0.39 ------ 4 

The mutual inductance is 

2M=l.8-l.3 

2M =0.5 

M =0.25 



• 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 

• 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 Y(s) back into the time domain transient response i(t) or v(t). 

Time-Domain Element s-Domain Equivalent 

Resistor R R 

Inductor L sL 

Capacitor C 1/sC 

2. Transform the Circuit to s-Domain 

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

current sources. 

• Note the initial conditions. 

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

I.Define the Circuit and Initial Conditions 

• Identify all clements: resistors (R), capacitors (C), inductors (L), voltage and 

R 100 
f2 = f0 + 4nL = 56.3 + 4nO.Z 56.3 + 39.8 = 96Hz 

R 100 
f1 = f0 - - = 56.3 - -- = 56.3 - 39.8 = 16.51Hz 4nL 4n0.2 

(g) Half-power points: 
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b) The switch in the network shown in figure is closed at t=O. Determine the voltage 

across the capacitor. 



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=O, there is no charge on L or C. 

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

-~- _i/10 
VcU·),._5 e 

Vo 1./-~- ac,1').5S co.pa<lfo r 

Ve(+).: -t f ,.:l,.{1-) di:: 

10 -- J+to.S 
T;. { s) .. 
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Circuit fort> 0: 

Since the current through an inductor cannot change instantaneously, 

current source of 2A is therefore flowing through the inductor. 

At t=o·, the switch is open. The inductor acts as a short circuit in steady state. The 

K 

v 

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

find the transient current for t>O. 

Al.- h: 0 

:. ( p) = .Y- +Jc- 
(I. 2. 

kro 

;: { t) v 
I :: --- «: 

'---, 

- (!_z t i.:.~l -- - l.?.L t - /L- y_ e --;-·,;- .... .. e,I ;..:. r: •t .:, .._ 
".:.. r 

1 (~),.. JL T . ~1 
~ l, 

- .!:· I: ~ -t t. 



+ 

Yz 

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

The solution to the differential equation is of the form 

i(t) = Ae-200t Where A is a constant. 

d"(t) 
_i_ + 200i(t) = 0 

dt 

d"(t) 
200i(t) + 1-t- = 0 

dt 

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 2000 resistor. 

Differential Equation: 

Apply KVL around the loop: 
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11. For the network shown in figure Find Z and T parameters . 

/) 

Al) - IJC !J.T 
/11::. - = 

D 

Vi = '11 I f 1 + hi 2 I ·~ · 

B ,~, - - 
1) 

( 'umparing with 

I 
lb1 = -- - D 

c /1,, -­ -- {) 

. . [ I C ] B [ . ID - BC] . I 1 - A I·-. - lJ - - /1 + -I -, = - I 1 + t , - D D - D D - . . 
AJ..,o. 

Comparing with 

Rewriting the second equation. 

/-, = - i_ /1 + (' V, 
- D n - 

f 2 = h: I f 1 + h:.2 t .'.! • 

b) Express h parameters in terms of ABCD parameters. 

Hybrid Parameters in Terms of ABCD Parameters We know that 
,,. I ...:;; A V, - [] I 2 

11 = CV2 in, 
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