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Q.2
construction of a dual of a network.
(it) Draw the dual of the network shown in Fig.1.

R L
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a. (1) What is duality in electrical networks? Explain the steps involved in

(6+2)

v —.C
Fig.1
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b. Explain the Dot convention rules in magnetically coupled coils. (8)
Answer:
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Q.3 a Find the Laplace Transform of the following signals: (6+2)
(i) f(t)=cosot

(i) f(t)=U(t-3)
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Q.4 a. Find the Power dissipated in 10Q resistor in the circuit shown in Fig.2 using
Norton’s Theorem. (8)
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b. Using Milliman’s theorem, find out the voltage across the load resistance for
the circuit shown in Fig.3.

10V — 20V —5V —30V
T T T T

Fig.3
Answer:
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Q.5 a. The Z-Parameters of a two-port network are Z1:=30Q, Z.,,=40Q, Z.1,=
Z71=20Q. Find the equivalent T-network. (8)
Answer:
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b. The Impedance parameters of a two-port network are Z;;=6Q, Z,=4Q,

Z1,=Z,=3Q. Compute the Y-Parameters and write the equations. (8)
Answer
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Q.6 a. Define Selectivity and Bandwidth of R-L-C circuit. (8)

Answer:
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22.6. Selectivity and Bandwidth
A series RLC cireuit gives unequal response to voltages of different
frequencies. At the frequency of resonance the impedance i minimum

P ——

g
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§ e
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Fig- 226, Current versiis frequency curve of & seriss RLC cireuit.

and the current is maximum. As the frequency of the applied voltage is
either reduced or increased from thie resonance frequency, the im-
pedance mereases and the current fall. Fig. 22.5 shows the variation of
current | with frequency. Thus a series RLL cireuit possesses frequency
seloctivity.

Fig. 22.5 shows current versus frequency curves of a series RLC
circuit for small value of R. The frequencies fy and /3 at which current

| falls to ;FIE' {or 0.707) of its maximum valus [, -% l are called

half-power frequencies or 3 dB frequencies. The bandwidth (f3 — ;) is
called the halfpower bandwidth or 3 dB bandwidth or simply the
bandwidth of the circuit.
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Belectivity ofa resonant circuit is defined 45 theratio ofresonant
frequency fp to' E—dB bandwidth, Thus selectivity

Resonance frea - Moy
-——I?I
S éley ?51-07'6 .(22.16)
Bnurﬂnth:h uriuRLf‘nirnm! is given by,
R u(uL-—)
Let wg be uu:hiﬁ'aquenc}'
: "‘I"TE"R : (22.17)
Mltfmqulmyu%
la= R+;R
fn

Thus wg radianafsec. (or [3 Hertz) gives the upper hali-power
fre
qumﬂnlmahrh-. !nt wy be such a frequency that,

wyl, — ﬂ]ﬂ =—R

Then the current -ltﬁaquaney w is given b;r.

I: = ﬁ-—jﬁ
Magnitude . s
Thus w) radians/sec. (or | Hertz) forms the lower half
Tfrequency. +
This current ratio karl'tf'l'l}- indecibels T given by
Rlﬂﬂ“m‘- = E'Jhl]g?
= l}

= 20 logye 'n"f

=-3
ﬂuh is 8 a3 lower than /. Similarly Iy is 8 dB lower than /s

Hence f; and fy are called 3 dB frequencies.
F‘ruqmiuﬂ and f3 are also called half: power frequencies because

g s v ey el o

Py=Power ﬂ-ﬂpntwn. at fp = .i’q. .R.

"R P
Py = Power dissipation at f; = 1* = o e

Py= Puwel dissipation at f3 e.fg R=uf_ I“ R P"

T
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b A resistor and a capacitor are in series with a variable Inductor. When the
circuit is connected to a 200V, 50Hz supply, the maximum current obtainable
by varying the Inductance is 0.314A, the voltage across the capacitor is then

Answer:
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a. Explain how R = <2 is a distortionless condition of a transmission line.

Q.7 (8)

Answer:
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b. Derive the expressions for Attenuation Constant(a) and Phase constant (f§) of
a transmission line in terms of R, L, C and G. (8)
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Q.8 a. Explain the Phenomenon of Standing Wave ratio (SWR) and derive the
relationship between SWR and Reflection Coefficient. (2+6)
Answer:
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b. A certian lossless line has a characteristic impedance of 400Q. Determine the
SWR with the following receiving end Impedance. (4+4)
(i) Z; =70+ jOQ
(if) Z; =450+ j50Q
Answer:
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Q.9 a. Define Decibel and Neper? Derive the numerical relationship between the
Decibel and Neper. (2+2+4)
Answer:
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b. Design a Constant-K Low pass filter to have a cut-off frequency of 2 kHz and

terminating impedance of 600€2. Design for both T and & sections. (8)
Answer:
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