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Sritvas Institnts nl Trchaology
SN '_J - Library. Manaacore 06ES34

Third Semester B.E. Degree Examination, Dec. 07 / Jan. 08

Network Analysis

‘ime: 3 hrs. Max. Marks:100 @
Note : Answer any FIVE full questions. -

I a Calculate the current through 2 ohm re51stor m the network shown in figure Ql(a) by
source transformation method.

(06 Marks)

/\ 0 rx 5"“»—

g =il
[ </§.I T‘W

Fig. Q1 (a) Fig. Q1 (b) Fig. Q1 (¢)

b. Find the voltages at nodes 1, 2, 3, 4 for the network shown in figure Q1 (b) using nodal
analysis. (07 Marks)
¢. Using mesh analysis find the current through 10 ohm resistor in the network shown in
figure Q1 (c). (07 Marks)
2 a. Find the maximum possible number of trees for theoanork shown in figure Q2 (a).
‘M——;\V\_—__*- J\,\\__:__‘ - -‘_*w,. {L\\
. 10 Coskt V
: 6oL
-—-—....-w.___ . AN .
o . /
yRE

f‘b/
Lh Ngph-

Fig. Q2 (a) Fig. Q2 (b) I
b. Draw the dual of the network shown in figure Q2 (b). - Flg @2(¢) (06 Marks)
¢. For the network shown in figure Q2 (c), calculate Iy Ij,, 1, using graph theory and
network equilibrium equation based on KVL. (10 Marks)
3 a. Using superposition principle, find the current in 6 ohm resistor in the network shown in
figure Q3 (a). o (06 Marks)

. Ja A ) g: m.
e,
4y (L8v BI5n-
4 ik
‘ - B
Fig. Q3 (a) Fig. Q3 (c)

b. State and explain reciprocity theorem. (07 Marks)
c. Find Thevenin’s equivalent circuit across AB using Millman’s theorem and find the current
through the load (5+J5)Q shown in figure Q3 (©)+- (07 Marks)

4 a. Calculate Thevenin’s equivalent circuit across AB for the network shown in figure Q4 (a).
(07 Marks)
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figure-Q4, (b).

(07 Marks)

c. Find the value of Zy for.which maximum power is transferred to the load Z; from the network
in figure Q4 (c). . ' : (06 Marks)
a. Afsle(r)les, RLC circuit !135 R=50Q, L= 0.0_l Hand C =0.04 HF and is connected to ac source
of O,V: Find the i) resonant frequency ii) Circuit impedance at resonant frequency
gu) Maxunum va!ue of voltage acrogs capacitance and the frequency at which it occurs

1v) Voltage across inductance at resonance, - (06 Marks)
b. For the ngtwgrk shown in figure Q5 (b) determine the following: i) f, - i) Q iii) balf power
frequencies: iv) Band width. ' ' ' ‘ (07 Marks)

_Fig. Q5 (c)
¢. Derive the €xpression for resonant frequency for the parallel resonant circuit shown in figire
Q5 (©).IfR=25Q, L =0.5 Hand C = 5yF, find Wo, Q and bandwidtl for the circuil. (07 Marks)
) i, di, d%
3. For the network shown In figure Q6 (a), find i1, 1y, *("‘l*]- ij(—;g \ —;Fzg' att=0" The circuit was
t t
in steady state before the closure of the switch. Assume ,%l\l_ initial conditions zero (10 Marks)
BT L
- ] '(LL, oty
| Loy L [ S0 e |
U v i |
B R 0 Lo,
| it i) T
Fig. Q6 (a) . - Tig. Q6 (b)
b. The network shown in figure Q6 (b) was in steady state before t = 0. The switch is closed at
t=0. Determine the three mesh currents i1, Iy, iy att = 0", (10 Marks)
A. The network shown in figure Q7 (a) was in steady state before t = 0. The switch is opened at
= 0.'Find i(t) for t > 0 using Laplace transform. (19 Marks)
'{ :D ’ . ’ ‘! " B
+ Rﬁ‘ ) ! <h
OSH l bt
] TS’A 7)o 08 LU
Fig. Q7 (a Fig. Q7 (b) Fig. Q8 ()

For the netwosk shown in figure Q7 (b) find the voltage across 0.5 Q resistor, when the switch

is opened at t = 0. Assume all initial conditions zero, :
Determine the h-parameters for the network shown in figure Q8 (a).

(19 Mark.)
(1) Marks)

Z — parameters of a network are obtained from an experiment. Explain how Y-parameters and

transmission parameters can be computed from the experimental data.

(10 Marks)
20f2
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Third Semester B.E. Degree Examination, June / July 08
Network Analysis
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions, selecting at least T wo
questions from each part.
PART - A
1 a. Explain mesh method of analysis. (06 Marks)
b. Calculate the power delivered by the source in the circuit, shown in Fig. Q 1(b) using node

method. _ } (14 Marks)

Fig. Q 1(b), , Fig. Q 2(a)
a. Obtain the complete incidence matrix for the network shown in Fig. Q 2(a) after writing its
graph and oriented graph. (05 Marks)

b. For the network shown in Fig. Q 2(b) write the tie set schedule, tie set matrix and obtain
equilibrium equation in matrix form using KVL, calculate loop currents. Follow the same
orientation and branch numbering as shown in Fig. Q 2(b). Use branches 4, 5 and 6 as tree

branches. (15'Marks)
/p\ B
5.:1___3[ L=, R S 10O
L e
, ";\/4\ ;;LI D "‘q N S0 -:.— % 1 J?‘i J
WO - o= 2%«\ £ o
5 € ._..._..-‘_“.:.,\\,'V‘w ~ =% ¢ R ‘“__Lbol \J
5 ] S,
Fig. Q 2(b) Fig. Q 3(c)
a. Define the following theorems. '
i) Super position theorem ii) Reciprocity theorem. (04 Marks)
b. State and prove Millman’s theorem. - (06 Marks)
c. Show the validity of reciprocity theorem for the following circuit given in Fig. Q 3(c) for AB
and XY ports. ‘ (10 Marks)
a. State the following theorems —-
i) Norton’s theorem i) Maximum power transfer theorem. (04 Marks)
b. State and prove Thevenin’s theorem. (07 Marks)

c. Find the Thevenin’s equivalent circuit of the network shown in Fig. Q 4(b) across load.

(09 Marks)
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PART -B
a. Define the following terms — i) Resonance, ii) A - factor, iii) Selectivity, 1v) Band Width.
' (04 Marks)
b. Derive the expression for parallel resonance circuit. Containing resistance in both the branches.
(06 Marks)

¢. Aseries RL C circuit hasR = 10 Q,L=0.01Hand C=0.0] I and it is connected across 10
mYV supply. Calculate — Df i) Qo iii) Band Width iv) f) and £, vilo. (10 Marks)

a.  Why to study initial conditions? . (03 Marks)
. o N Y P 2:q -
b. For the network diagram shown in Fig. Q6 (b) find out 1(()*), EgO_‘) and d I(J—) . take
S t dt-
V. (O) =0 ifKisclosed att =0, (07 Marks)
k \(; L
[ AT
+ 2. R —
3 e - 7 - R T o T
-7 PLlA s T Y
: £ l -
: A =Ly
e SE— IS S
Fig. Q 6(b) Fig. Q 6(¢c)
c. Determine the currents at t = (07) for the circuit shown in Fig. Q 6(c). (10 Marks)

a. Define impulse function. Draw diagram of approximate impulse function. Obtain L. T of

impulse function. (05 Marks)
b. For the circuit shown in Fig. Q 7(b) find out the current i(t) if K is closed at1=0. use L. T
method. (05 Marks)
¢. Find the equivalent impedance for the circuit, shown in Fig. Q 7(c) L. T. (10 Marks)
N
K nyy (F
-0 o AW + Lo F
+ | L - "\ R
! — = fo ) Py W )
\J L iU) ™ v (t 1 H 1 H
- C - ;7
-
Fig. Q 7(b) ' Fig. Q 7(c)
a. What is the use of hybrid parameters? Define hybrid 'ii'érameters. (05 Marks)
b. Derive expressions for Y — parameters in terms transmission parameters. (05 Marks)

¢. For the network shown in Fig. Q 8 (c) obtain the O.C. impedance parameters.
2.JL I 2 2

I, 2S5
1 M — <
+ ' J t
4L =
V‘ ‘...n.. % < VL ‘
; c:—~~—— ', I -0 2‘
Fig. Q 8(c) (10 Marks)
% % % Kk %
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‘ Srigivas Institute of Technraiogy
USN L Libvary, Mangaiore 06ES34

Third Semester B.E. Degree Examination, Dec.08/Jan.09

Network Analysis
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.

PART - A .
1 a. Explain the node method of analysis. (04 Marks)
b. Determine the current through load resistor, R for the network shown in Fig.1(b), using
mesh method. (06 Marks)
-

]

11

ln

A
1A
2
jie
Figl®)

¢. For the network shown in Fig.1(c), find the node voltages vq4 & v, (10 Marks)

2 a. Deline the following and give one example of each:
(1) Network graph (i) Tree  (iii) Tieset  (iv) Cut set. (06 Marks)
b. For the circuit diagram shown in Fig.2(b), write the f-cut set matrix & hence obtain the
equilibrium equation on node basis & obtain tree branch voltages. Take tree of the graph

containing branches (1) & (3) and same orientation as shown in figure. (14 Marks) .
A @,
. e - foa gA
5A il M3 |
- '}3-’1-
.
Fig.2(b) _ Fig.4(c) ‘
3 a. State the superposition theorem. (02 Marks)
b. State and prove the reciprocity theorem. (06 Marks)

C. A source of 100V feeds a load impedance Z;, through a series impedance Z; = (25 + j40)Q.
(1) Determine the load impedance for maximum power transfer & the value of the max.
power.  (ii) If the load consists of a purely resistance Ry, find the value of Ry, for which the

maximum power is transferred & max. power transfer. (12 Marks)

4 a. State the Norton’s theorem. : (02 Marks)
b. State & prove Thevenin’s theorem. (06 Marks)

¢. Use Millman’s theorem to find current flowing through (2 + j3)Q impedance, for circuit
given in Fig.4(c). (12 Marks)
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PART -B

Define the following terms: -
(i) Resonance (ii) Selectivity (i) B. W.  (iv) Q-factor.
Derive the expression for a resonant frequency for a parallel circuit having R in series with [,
only. 4 o ' (06 Marks)
Two coils; one of Ri=0.51Q, L= 32mH & other coil of R;=1.30Q), Ly= 15mH are in series
and are in series with a capacitor of 25 HF & 62 UF and a series resistor of resistance 0.24 Q.
Determine the following:
(i) Resonant frequency (i) Q-factor of the circuit (iii) B.W.
(iv) Power dissipated in the circuit at resonant frequency (10 Marks)
For the network shown in Fig.6(a), the switch is moved from position 1 to position 2 at t=0

the steady state has been reached before switching. Calculate i, di/dt, d%i/dt? at t=0*
' (10 Marks)

Mi—l k

. 20.0. . — ' a

+ '+ rgo M EQ(- R
| U)%

4oV CP 2 f=0 Ve -USU):VOSM Wk ' R .

B it ‘ TiﬂF | v Vcct)-]-c }L@ L

(04 Mark.

t

Fig.6(a) : Fig.6(b)
For the network shown in Fig.6(b), find out éilsf) &5&;0*) when the switch K is closed
at t=0. Assume the circuit was not activated before t=0. (10 Marks)
Define the impulse function & obtain its L.T. o (04 Marks)

For a series RL circuit shown in F ig.7(b), the switch K is closed at time t=0, find the current

i(t) using Laplace transform, (06 Marks)
R

V "*_I.——Qt':o )
L FE ;,\TT‘*;““*}

t«£c>
= §

Fig.7(b) Fig.7(c)
Obtain the Laplace transform of F(t) for the waveform shown in Fig.7(c). (10 Marks)
Define Z-parameters. (04 Marks)
Obtain the relationship between T & h parameters i.e. T parameters in terms of h parameters.
(06 Marks)
Obtain the Y-parameters of the two port network shown in Fig.8(c). (10 Marks)
T, 2 5. r
4 O—> ANV
v 10
I
- [aa}
Fig.8(c)
* ok K ok ok
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Third Semester B.E. Degree Examination, June-July 2009

Network Analysis
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full question, selecting
atleast two question from each part.
Part A
1 a. Three mmpedances are connected in star. Obtain expressions for their delta connected

equivalent. Also find the star equivalent of the following circuit shown in figure Q1 (b).
(09 Marks)
y 3 J—

ERS

- AR

ST W
n ;’i Lz thl‘f% 5.0 N 2

_L_'}“_‘lL . A

[ e
Fig. Q1 (a) Fig. Q1 (b)
b. Reduce the network shown in figure Q1 (c) to a single voltage source in series with a
resistance using source shift and source transformation. (06 Marks)
c. Solve for i 3 (t) using mesh analysis in the network shown in ﬁgure Q1 (c). (05 Marks)
Ly 2 2H
4. 24
o2 Cogot
Rl 6 52 Sinak
' r) éﬂ gmatvd"-g
Wik Vu‘ﬂ'},
Fig. Q1 (c) Fig. Q2 (c)
2 a. Dcfine the following terms as applied to network topology with suitable examples,
i) tree and co-tree. ii) Planar and non-planar graphs. (04 Marks)
b. The reduced incidence matrix of a graph is given below. Draw the oriented graph
corresponding to the same. : , : (03 Marks)

-1t 0 0 0 -1
0o -t -ttt 0 O
00 fO0 -1 1 |
c. For the network shown in figure Q2 (c), write the tie-set schedule selecting center star as

tree and find all branch currents by solving equilibrium equation. (09 Marks)
| d. Define the term duality as applied to networks. Give suitable example. (04 Marks)
3 a. State and explain reciprocity theorcm. (06 Marks)
b. Find the current through load impedance ZL =15/-30Q using Millmans theorem in the .
circuit shown in figure Q3 (b). o . , (06 Marks)
) ’ Jhie I . '
5L [{ rollfz 29 J] 2257 e a L#A ;c
: ZL ‘ w} x
T;oLQ J ggq_ ZMLR P
yYolor l' : 4-f)¢
' Flg. Q3 (b) ‘ Fig. Q3 (c)
c. Use Superposition theorem to find Vx in the circuit shown in figure Q3 (c). (08 Marks) -
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State and prove Thevenins theorem. Show that Thevenins equivalent circuit is the dual of

Nortons equivalent circuit. . (10 Marks)
Find the value of Ry for which power transferred to the load is maximum and maximum
power. Also establish the condition for maximum power transfer. (10 Marks)
i B Ve
— " MG Voan
56v T fan j ~fhan 1 e “loofF
° s )
i -~-"@ (oo Vol
Fig. Q4 (b) Iig. QS (¢)
: Part B
Explain the following terms with respect to series resonant circuit i) Selectivity and Band
width ii) Q-factor. (05 Marks)
In a series resonant circuit, show that resonant frequency is equal to the geometric mean of
half power frequencies. (07 Marks)
For the parallel resonant circuit shown in figure Q5 (c), find I, I, I¢, fo and dynamic
resistance. (08 Marks)
Explain the transient behaviour of the resistance, inductance and capacitance. Also explain
the procedure for evaluating transient behaviour. (08 Marks)

For the circuit shown in figure Q6-(b), the switch ‘K’ is changed from position 1 to position
2 at t = 0, steady state condition having been reached in position 1. Find the values of

i, 4L 4 and d/,Zatt— v (07 Marks)
Rzl ——"};’"";“"" * Iy
" | g 5 jen
Zova e « Tlon |
R o IAF ] T \
I A
Fig. Q6 (b) Fig. Q6 (¢)
In the network shown in figure Q6 (c) the switch ‘K’ is opened at t = () after the network has
attamed steady state the sw1tch is closed. Find 1l , 1 ) att= 0+ (05 Marks)
State and prove initial and final value theorem with suitable examples. (08 Marks)
Find the Laplace transform of the waveform shown in Fig. Q7 (b). P~ (06 Marks)
-f&} 3 e ---'\,\A-Ifl
ot /’ﬂ\g 1’/&/... _ ;\% | T e \4{) ) ) e
A AT 3 AL vl iy« I
° ™ - o S A8l __“: ‘_6 T T
Fig. Q7 (b) s Msec Fig. Q7 (¢)
A voltage pulse of 10 V magnitude is applied to RC network shown in figure Q7 (c). Find
the current i(t) of R =10 Q and C = 0.05 pF for the circuit. (06 Marks)
- Express h — parameters in terms of z-parameters and establish the same. (08 Marks)
Explain symmetry and reciprocity property of two port networks. (04 Marks)
Find the z-parameters of the network shown in figure Q8 (c). (08 Marks)
P (S - L
o Ak g A —i—e
T =, a Tul,,v Fig. Q8 (c)
L e
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Srinivas Institute of 1echnougy

USN [l_ - Librarv. Manqalore 06ES34

Third Semester B.E. Degree Examination, Dec.09/Jan.10
Network Analysis

Time: 3 hrs. Max. Marks:100

Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.

PART - A
Write the mesh equations for the circuit shown in Fig.1 and solve for currents iy, i and is.

(10 Marks)
2
Fig.1(a) ' ) ,)* :

‘The node voltage equations of a network are

‘ 50(p° 50/90°
(|+%J+1) v‘_l V. = [0~ and —% vl+(l——l—+1] v, = lz—— . Derive the network.

5 4 4 * 5 4 2 2
(10 Marks)
Define the following terms with respect to the network topology. Give examples.
i) Tree; ii)Graph ; iii) Subgraph ; iv) Tieset ; v) Cutset. (08 Marks)
For the network shown in Fig.2(b), write the graph and obtain the tieset schedule
considering ji, ja, js as tree branches. Also calculate all branch currents. (12 Marks)
Fig.2(b)
In the circuit shown in Fig.3(a), find vy and prove reciprocity theorem. (10 Marks)
Fig.3(a)
State and explain super position theorem with a suitable example. (10 Marks)
Obtain the Thevenin’s equivalent network for the circuit in Fig.4(a) between the terminals X
and Y. _ (10 Marks)
2 - j Jo s Je - Yool N
Lo )s Jb oo oY & o non
| N T B
Fig.4(a). Fig.4(b).

What should be the value of pure resistive load to be connected across the terminals a and b

in the network shown in Fig. 4(b), so that maximum power is transferred to the load?

Calculate the maximum power. A (10 Marks)
1of2
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PART -B
Sh th t f . . - i . fO
ow that for a series RLC resonant circuit the selectivity ¢= WTE where
fo: resonate frequency f1 and f2 are half power frequency. (08 Marks)
Determine Ry, and R¢ for which the circuit shown in Fig.6 resonates at all frequencies.
(06 Marks)
PR——

Fig.5(b)

o 5 Re
Yy j, Yo pMP

It is required that a series RLC circuit should resonate at 1 MHz. Determine values of R, [.
and C if bandwidth of the circuit is 5 kHz and its impedance is 50 €2 at resonance. (06 Marks)

Explain the importance of study of initial conditions in electric circuit analysis, (06 Marks)
Explain the behaviour of R, L and C elements for transients. Mention their representation al

the instant of switching. (06 Marks)

In the circuit shown in Fig.6(c), the switch is moved from ‘a’ to ‘b’ at t = 0. Find the values
. 2.

of i, %,—j—t; att=0"if R=1Q,L=1H,C=0.1 pFand V = 100 V. Assume steady state

is achieved when k is at ‘a’. (08 Marks)
tw1
l L.
oA 0k R

)
A&t - -
N5 b /l
l DA‘ %,L' t -

- —f e T
Fig.6(c). Fig.7(a).
Obtain the Laplace transform of saw took waveform shown in Fig.7(a). (06 Marks)
Find the Laplace transform of i) () ; i)t ; iii) €™ | (06 Marks)
Find f (0) and f (<o) using initial value and final value theorem for the function given below.
' +7s? +5
F(s) =— 5 . (08 Marks)
s(s” +3s" +4s+2)
Find y parameters for the network shown in Fig.8(a). (08 Marks)
N F s <4
AN - l, L —0 b
o 7 !
v, 14 s
( l
- { —
Fig.8(a). Fig.8(b)
Determine the ‘h’ parameters for the network shown in Fig.8(b). (08 Marks)
Mention the application of
i)  Transmission parameters ; ii) ‘h’ parameters ; iii) ‘z’ parameters. ()4 Marks)

EERE
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6 b. The network shown in Fig.Q6(b), has two independent' node pairs; of the switch K is
apened at t+=0), find the following quantities at t = 0+, "
Dvy i)vy dil)dvy/dt  iv)dvy/dt ) dig/dt (10 Marks)

7 a. Inthe network shown in Fig.Q7(a), the switch ‘K’ is closed and the steady state is reached.
At t =0, the switch is opened. Find the expression for the current in the inductor using

Laplace transform. (10 Marks)

Fig.Q7(a) | Fig.Q7(b)

b. For the series RLC circuit shown In Fig.Q7(b), the initial conditions are i, = 2A and
V(v 2V. It i3 connected to a DC voltage of 5V at t = 0. Find the current i(t) after the

switching action, using Laplace transform. (10 Marks)

8 a. The bridged T-RC network is shown in Fig.Q8(a). For the values given, find the Y and Z
paraineters. , (10 Marks)

Fig.Q8(a)
(10 Marks)

Fig.Q8(b)

* ok ok ok
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'I'hird Semester B.E. Degree Examination, May/June 2010
Network Analysis
Time: 3 hiry Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A

1 Using Y-A transformation, find an equivalent resistance between A and B for the network
shown in Fig.Q1(a). . (06 Marks)

Fig.Ql(a) Fig.Q1(b)
For the network shown in Fig.Q1(b), find the current through 4Q and 6Q resistors. (Use
menh analysis) (07 Marks)
By using the nodal analysis, find the voltage Vap for the network shown in Fig.Q1(c).

Fig.Ql(c) (07 Marks)

For the network shown in Fig.Q2(a), write the Tie set matrix and obtain the network
equilibrium equations in matrix form, using KVL. Calculate the loop currents and branch
voltages. Choose AD, BD and CD as tree branches (4, 5, 6 branches). (08 Marks)

. Fig.Q2(a) Fig.Q2(b) Fig.Q2(c)

For the network shown in Fig.Q2(b), write the f-cutset matrix and hence obtain the
equilibrium equations on node basis. Choose AC and BC as twigs. (08 Marks)
For the network shown in Fig.Q2(c), draw the dual network. (04 Marks)
State and explain (i) Reciprocity theorem (ii) Millman’s theorem as applied to electrical
circuits. (10 Marks)
E‘S'y using superposition principle, find the current through the (4+j3) impedance as shown in
Fig.Q3(b). _ : (10 Marks)
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Fig.Q3(b) -

Find the current in the 10Q resistor in the network shown in Fig.Q4(a), by using Thevenin’s
theorem. (06 Marks)

Yy o Ron

fael

y IQOU L- N —

Fig.Q4(a) Fig.Q4(h)
For the network shown in F ig.Q4(b), find the Thevenin’s voltage, short circuit current and
determine the actual current flowing through the 6Q resistor. (07 Marks)
Find the maximum power transferred to the Inad Zy, of the networl: shown inl'ig.Q4(c).
cn Jea fy 2o jye

| 9oV

Fig.Q4(c) (07 Marks)

Determine i) the line current, i1) the power factor and iii) the voltage acros: the coil, when a
coil of resistance 40Q and inductance of 0.75H forms a part of a series circiiit for which the
resonant frequency is 55Hz, if the supply is 230V, 50Hz. (08 Marks)

Give the comparison between the series resonance and parallel resonance. (04 Marks)

Derive an expression for the resonance frequency of a resonant circuit consisling of R L in
parallel with RcC. Draw the frequency response curve of the above circuit, indicating the
half power frequencies. (08 Marks)

In the network shown in Fig.Q6(a), K is changed from position a to b, at t=0. Solve
. 2.
for i, j-i and % att= 0+, if R =1000Q, L, - 1 H,C=0.1 uF and V = 100V Assume that

the capacitor is initially uncharged. (30 Marks)

'j_L* I L

X R Y - N
N= Vo = 3WL W | T:&L lac '
o5 @ N

Fig.Q6(a) Fig.Q6(b)
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