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Determine the transmission parameters in the s- domain for the network shown in Fig 1.
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SOLUTION

The s domain equivalent circuit with the assumption that all the initial conditions are zero is
shown in Fig. 7.47(a).

I 10 10 I,
o AN AN 0
: 1 :
, !
v, T ~Q v,
o o

Tor fired thee praramasiens A asd O, open-ceout the culpul g and cimneol 3 solbape soenee V)

o the iapel por. The same is shown s Fig 7471b)

I Lym
1|Il 1‘I — ] 4
I T II Dt i EETT Pl
i : ; -
I henn "."ll j|| L ==: LS
1 &% W = -
Vo= -
Towrdl TR | B
L
= A= =m+1
"".'|I ]
, 1
bz Wy I
1
= — P
1".-'|—I' i

T firad b paramcirs B8 amil LB sheomacinaill
the cuipui pom and conneci 2 woliage sure %) o
the: ek e ses shiran in Fig. 7 4Ted A 7 4HE

Thie imtal impedance &= seen by the source V) is

|
E=1+%
-+ 1
A
1 it
1 — —
g+1 sl
L. | .
= = {744
I S a4+ 2 ) !
Lsing the prmapke of curremt division, we beee
i 1%
I | | i
N o . B L
Iz i 1 {7451
A
I
Hstir, 0= — 41
-1 Wymil
Froem equatiom {7 A4} and {7 A3k we can wnie
I ) YVile 41
ALE h
Himim B-_"1 ot 2

I Wil

[10]

COs

L3




Determine the ABCD parameters for the two-port network shown in Fig 2.
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SOLLMOM

To find the parameters A and C, open-circuit the output port as shown in Fig. 7.49(a) and connect
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Applving KVL 1o the output mesh, we get
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Applving KV 1o the input mesh, we get
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To find the parameters B and D, short-ciruit the output port and connect a voltage source V)
to the input port as shown in Fig, 7.49(h).

Figure 7.49()

Applying KVL o the right-mesh, we get
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Define Q factor, selectivity and band width. Prove that for a resonant circuit f0=\f1f2,
where f1 and f2 are two half power frequencies.
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Express Z parameter in terms of Y and h parameters.
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Find the y parameters of the two-port network shown in Fig 3. Then determine the current in a
4Q load, that is connected to the output port when a 2A source is applied at the input port.
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SOLUNON

Tis fimd wyy umsd woq, shis-circwil (he owlpul ierminals and cornect o carrent source L 16 the inpa
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To find yy2 and w20, short the input terminals and connect a current source I to the output
terminals. The resulting circuit diagram is shown in Fig. 7.8(b).
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= L=z %
- L=2V,
-1, -1
Henee, Yiz= — —5
Vily,o 2

Therefore, the equations that describe the two-port network are

3 1
I= :’\ﬂ = E\r_l (7.3)
L= —1v, = 2v, (7.4}
2 Fritgve
Putting the above equations (7.3) and
(7.4) in matnix form, we get I ) _.'_
3 . o Ay
B IAANE
ot J Va 1. A vy 141 WV, %40
2 [
Referring 1o Fig.  7.8ic). we find that o -
I = 2A and V3 = —dl
Substituting I; = 2A in equation (7.3), Figure 7.8(c)
we gel
2= 2V, - iV, (1.5)
1 2
Multiplying equation (7.4) by — 4, we get
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It may be noted that the above equations are simply the nodal equations for the circuit shown
m Fig. 7.8{c). Solving these equations, we get

3
Vz= 3V

and hence, Is = __1\. = ___'EA
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A. Find the Laplace transform of the staircase waveform shown in Fig 4.
B. If this voltage were applied to an RL series circuit with R=1Q and L=1H, find the current i(?),
(7)
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Fig 4
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FOLUMOMN
{m) We can express mathematically, the voliage waveform shown in Fig. 5.54 as,
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Taking the Laplace ransfom, we get
1 . .
Vis)= S |:-.'_’—|—r_-_ s +4."._‘h+ g s — d4e™ |

(b} Assuming all initial conditions to be zero, the time domian circoit shown in Fig. 5.55 gets
transformed 10 a circuit as shown in Fig. 5.56.
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Taking the inverse Laplace transform, we get
P() = [uft)— e ult)],_,_, +[ul®) - e ul)],_,_p+[uit)—Tult)],_, 4

Flute) = euin)], = A fult) = eTuln)],
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+1-e ™M u(t—d4)-a[1-e "M u(t-5)




Express the voltage pulse shown in Fig 5 in terms of unit step function and then find V(s).

Also find i{ dv(t) }
dt

(1)

Fig 5

SOLUMON
The pulse shown in Fig, 5.37 is the gate function. This function may be regarded as a step function
that switches on at ! = 2 secs and switches off att 1 secs.
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Referring to Figs. 5.37 and 5.37 (a), we can write T
vt = vy(t] +wvalt)
== vit) = Bull — 2) — Sult — 4) ; ; —
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Taking the derivative of v [t ), we get Figure 5.37(0)
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Fig. 5.37ib) shows the araph of I.-T

We can obtain Fig. 5.37(b) directly from Fig. 5.36 by observing that at ¢ = 2 seconds. there is
a sudden nse of 5V leading to 5&(f — 2). Similarly, at { = 4 seconds, a sudden fall of 5% leading
o =50t — 4).

We know the Laplace trasnform pair
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For the network shown in Fig 6., find Vo(t), t >0 ,using mesh analysis.
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The step function uit ) is defined as follows.

| i
1, t=0F =
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Since the circuil 15 oot energieed for @< 0, there l
are no initial conditions in the circuit. Fort > 07, .
the frequency domain equivalent arcuil 1s shown Figure 5.20(a)
in Fig. 5.29(h). .
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By ingpection, we find that /() = -
&

KVL elockwise for mesh 2:

—4 . . .
_1 + lljjl::c:l - hlh’l_ - 2!2[.5_: - l_fjlh'_l - .f_al:h':l_ =

- L)+ a1+ 241] - Ia(s) =0

L

Substituting the value of I1( 2], we get

w b2

-1
— +Ala(s) - Iz(s) =

= Ials)— f3(£) =

w |

&
KVL clockwise for mesh 3:
L[fgis) — fals)] + ala(s) + Lig(s) =0
-+ =Ia{s) + Lis)[s+2] =0
Putting the KVL equeations for mesh 2 and mesh 3 in mainx form, we get
]

4 -1 I3(a) -
— A
-1 s+412 I3(s) i}
Solving for {4( =), using Cramer’s rule, we get
1.3
I3(s) = ———
i
8 (.ﬁ T '-1]
1.5
= Vi(g) =Ta(s) x 1 = — '_,.
i
*(++3)
Using partial fractions, we can write
K R
Vs ny 2
wl®) . + T
ad =
1
. fi . -
We find that, K=z, and Ky = —
i i
., 61 1
Hence, Vo(s2) = :] _——
i " i
|
L]
= va(t) = = [1 —.-—5'] u(t)




A series RLC circuit has a resistance of 10Q2, an inductance of 0.3H and a capacitance of
100pF. The applied voltage is 230 V. Find i) Resonant Frequency, ii) Quality Factor, iii) Lower
and upper cut off frequencies, iv) Band width, v) current at resonance, vi) currents at f1 and
f2, vii) voltage across inductance at resonance.
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