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1111) ODD SEMESTER EXAMINATION 2022-23

(SEM
NETWORK ANALYSIS AND SYNTHESIS
[TIME: 3brs.| [Max. Marks: 100] / x
Notez Amempt All Questions. All Questions carry equal marks -
Ql. Answer ALL pans. Mark !
5
Explain the concept of supemode and supermesh with an example. 5
\(by”" Explain duality in electrical engineering. State the steps followed in -~ 5
finding the dual of a network.
\_{ey~" Define V-shift and I-shift in the source transformation. . 5
OR
“All circuits are netwaorks, but all networks are not circuits.” Justify
this statement. !
Ud-)/Delen?ine the voltage V in the network shown in Fig. 1 using nodal 5
analysis.
21 211
N 1 :;Gﬂ__ 10A S —
-
OR
Draw the dual of the network shown in Fig. 2.
BA
20 sa
100V <5~ Zan fen
=
Fig. 2

Answer ALL parts,
Replace the circuit shown in Fig. 3 with i in™ i
epla g. 3 with its Theve

circuit across terminals AB. s equivalent 10
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(b) Find the Norton equivalent circuit of the circuit 5how2 in Fig. 4.

40
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apz30°v)t ) 15290°A

Fig.4‘ '

OR
nals. The open-circuit voltage at these

flowing through the terminals is 20 A
when the terminals are short circuited. Also, the current is 13 A when
a coil of 11-ohm reactance and negligible resistance is connected
across the terminals. Find the impedance components of the
cquivalent circuit feeding the terminals. What value of load
impedance will give maximum power transfer and what is the value

of this power?

A netwaork has two output termi
terminals is 260 V. The current

"Q37 Answer ALL parts. T - Sk
(a) Find the Fourier series for the train of pulses shown in Fig. 5, draw its

amplitude, and phase spectra.

1(t)
v .
of 12 7 am 2r !
Fig. 5
D . ) OR
elermine the Fourier Transform of the signal shown in Fig. 6.
x(f)
4
2
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Q5. Answer ALL parts.
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. 10 ' (n) A serfes RLC circu

Two wattmeters gre connected to measure power in a three-phase

it has the valwes R =100, L =001 H,C= 10

4 dine of one of the meter is 7 KW when the load power | 1004F. Calculate resonant frequency, qu ality factor, bandividth, and
T"riul:.i::]:i:;? I Iic power Factar of 102d is changed to 0.8 lagging i the half-power frequencies. " il < -
wiliont chenging the total input power, calculate the readings of the (b) Determine the current transfer ratio @y, end driving point impedance
two wattmeters. * } " 2y for the circuit shown in Fig. 10.

L parts. o i R=102
& ﬁ:ti‘:,;reﬁli‘plapcc transform of the square wave shown in Fig. 7 using 10 ! 1 1 %
periodicity property. ' %
m = =2F
" W11
0 [ = T t ’ Fig. 10
e OR

Fig.7
Md the current i(t) and voltage V, (t) in the circuit shown in Fiz, 8. 10
Assume the circuit was initially relaxed,

40
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sin 2t EP) 1L ,,%0 ,l

. i

o f
Fig. 8 |

OR 1

D:r:_rrr!ine the current i(¢) in a series RLC circuit shown in Fig, 9
consisting of R =60,L=1H,C=1/8F, when a ramp voltage
6r(e— 1) is applied. Assume that the circuit was initially refaxed.

R L C

60 1H 1 "

=F
03

Fig.9
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Write notes on (i) Convalution theorem, end (ii) Filters.
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[ Subject Codez 1EC=$02 Ho!

B.Tech.
(SEM 1¥) EVEN SEMESTER EXAMINATION 2023-24
NETWORK ANALYSIS AND SYNTIIESIS

Note: Attempt All Questions. ANl Question carry equal marks.

Q1., Answer ALL paris, Marks
Explam] 'duahty‘ in electrical engineering. State the steps followed in 23 5
finding the dual of a network.

Using source transformation and simplification, determine the valtage 35
between the points P and Q s slmwn in Fig. 1.

Fig. |
&@/’} Find the current through the 5-ohm resistor in Fig. 2 using mesh analysis | 3.

sov(") o

Fig. 2

OR
Usjnodai analysis, find [ in the circuit shown in Fig. 3.
2A

20 4 4n “3Vjaan
. =
A “'l)
it 1 e =60 J_

zwl_ E3] ] 1zv

. Fig.3
l@’/ Dglcrmme the current in 5 12 resistor for the circuit shown in Fig.4by 3.5
using supernode analysis.

[TIME: 3 hrs) [Max. Marks: 70]
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OR "
Criticize supermesh and supemode analysis with the help of suitable
circuit diagram.

2., Answer ALL parts.
Determine the current [ lhrough the impedance Z; = (4 +j6)11 in the
network shown in Fig. 5 using superposition theorem.

4n 40 Jigd

15£0°A
3040V

Fig.5
‘y/ Determine the voltage V using Norton’s theorem for the circuit shown
in Figure 6.

‘Lf A 40

* >
M(F Vsza 20%
- -

Fig. 6

. OR
Determine the current through the load resistance R, =80 across
terminals A-B of the circuit shown in Fig. 7 using Thevenin's lheorem
Find also the maximum power transfer to the resistanceR, .
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Q3. A‘HSWBF ALL‘pans.‘ . 2 For the network shown in Fig. 12, find vp(t) for £ = 0, using mesh 7
(8)” Find the Fourier series expansion of the waveform shown in Fig. 8. 7 y equations. '
x(n s 10 1H
. iF L
\ /Q \ ". ia
a0 10 12 v
3’ i \\-“—--l 2un
-2r an
Flg. 8 Fig. 12
OR
. . OR The impulse train of second derivative of a function f(t) is shown in
Find the Fourier transform of the exponentially damped sinusoidal Fig. 13. Determine the ﬁlﬂCflOﬂ FIOR
waveform shown in Fig. 9. z
e ! ] [ 4 3 e
2 0 vo2oa 7T } ¢
-1

AWAWANS _
i U_'_,U....U-—U Fig. 13
Q5. Answer ALL parts.
i 7

o
Fia.9 4 i For the network shown in Fig. 14, obtain the transfer functions G54 (5)
18- and Z;(s) and the driving point impedance Zy, (5)
10

‘@/ Find the Fourier transform of the periodic pulse train shown in Fig. 10. 7
rn
1.3} \2 2
o — )
i

l AUl

” i | e
A e
- § o i 1 r ! E wift z
I CR .
L - 1 win
Vi
1
Fig. 10 |
. i - ‘
T il ifier shown in Fig. 11 7 Fig. 14
ind the Laplace transform of the full-wave rectilier si 3
isl:‘n pcriod]?ciry property. Vl;/ Two networks shown in Fig 15 (a) and Fig. 15 (b) are connected in 7
e . an parallel Ohbtain he y-parameters of the combination.
i h L. 0 &
' = C‘ ‘I -‘
; v, 0 a0 vy v, &n} %qn v
= Tr v T
Fig. 15 (a) Fig. 15 (b)
OoR

Fig. 11

Write short notes on low pass filter, high pass filter, band-pass filter, and

band-reject filter.
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(d) Determine the voltage V in the network in Figure 5 using nodal
B.Tech. analysis,
(SEM IV} EVEN SEMESTER EXAMINATION 202425 211 211
NETWORK ANALYSIS AND SYNTIESIS -

|TIME: 3 brs.] |Max. Marks: 70] foov 126t v3en 104

Note: Autempt Ail Questions. All Question carry equal marks. = f

Q1. Answer ALL parts. Marks o

(a) Using source transformation and circuit simplification techniques, 3.5 Figu:gs

determine the voltage V in the circuit shown in Figure 1. i
OR
Draw the dual of the circuit shown in Figure 6.
20 ai llF
|nv< I) 1(% 20 HE g
Flgure 1 r 2F T
(b) Convert the current source into the equivalent vollage source givenin 3.5 Figare6 )

Figure 2 and hence find the v%h[zlge Vo.

‘ Q2. Answer ALL parts. A
. (2) Find current through 2 ohm resistor, in the given Figure 7, using 7

20 5 20 )5AH 1A Thevenin’s theorem.

Figure2
(c) Calculate the effective resistance between the points A and B in the 3.5
circuit shown in Figure 3

A

zZn (h)

3n

WA

Fl'guré}'-
OR
Find the equivalent i network for the circuit shown in Figure. 4 Figure8
R '
A ; OR -
ALl A Determine the value of resistance R in the circuit shown in Figure 9 to
AZ 2R . i . achieve maximum power transfer. Also, calculate the amount of power
transferred under this condition. A
Figured

A



1 Printed pages:4

1 &0 R

W\ M

m

av= ?Il(',

Figare 2>

7

Q3. Answer ALL parts.

(a) Determine the Fourier series for the square waveform shown in Fipure

10 and plot the magnitude and the phase spectra.
[

OR

Determine the Fourier series of voltage response obtained at the output
of a half-wave retifier shown in Figure 11. Plot the discrete spectrum

of the waveform.
vin

-0& -D2-01
Figure 11

(b) Detzrmine the Fourier ransform of one eycle of sine wave f(t) =

Asinwpt shown in Figure 12.
102)

e e
FZ l_uf

= o
Figure 12

Q4. Answer ALL parts.
(a) (i}Determine the Laplace transform of damped hyperbolic Sine

function.
(i)Determine the Laplace transform of damped hyperbolic Cosine

function.

7

7

() The circuit given in Figure 13 is initially at steady state with the switch
*K* open. If the switch is closed at time t = 0, find the voltage V(1)

across the capacitar.
1kl

7

e
r1k|1 1ef]
sv[ E ]- LAL]

ko~ }

Figure I3
OR

In the network shown in Figure 14 the switch S is closed and a steady
state is attained. At =0, the switch is opened. Determine the current

through the inductor for 0.

1=-2

T %-;;am
5V_-=- = L=D5
Figure 14
Q5. Answer ALL parts.
(a) Find the z-parameters for the network shown in Figure 15 and state 7
whether the network is recipracal and symmetrical.
241 201
—AfAS " —
r
i 202 /
1 < « }
20 T 2p
—AMN——— PN —

Figure 15
point impedance Z,;, transfer impedance Z3 and

(b) Determine driving
clion Gay, for the network shown in Figure 16.

voltage transfer fun

™ "

1 HE‘T’ES‘IQ
\F 1F
Figure 16

OR
values R=2112kQ, Ry = .

A band-pass filter has the component
4242 k0, R, =3.03k0k and G, = C; = 0.015 pF. Find the resonan
frequency and the bandwidth. .

7

HP



