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Question # 1:

Find the Y parameters for the network shown in Fig. 16.1 and then find the output
voltage of the two-port when a 4mA current source is connected to the input port and a

4kQ load 1s connected to the output port.
4kQ

Question # 2:

Find the Z parameters for the circuit shown in Fig. 16.2, and then find the current in a —
J4Q capacitor connected to the output port whena 6 £0°V source is connected to the

input port.
410 12Q
o | : YA
O l O
Fig. 16.2
Question #3:

Find the transmission parameters of the network in Fig. 16.1 by treating the circuit as a
cascade interconnection of elements.

Question #4:

Check the validity of the answers obtained in problems Question #1 and Question #3 by using
the parameter conversion formulas to convert the Y parameters in Question #1 to the
transmission parameters in Question #3.
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Question # 1 Solution:

The equations for a two-port in terms of the Y parameters are

L=vyuVityn Vs
L=yaVi+tyn Vs

Since y,, = \I/—' with V, =0, the network 1n Fig. S16.1(a) 1s used to find y;;.
1

I 4kQ

1

4k | V, =0

Fig. $16.1(a)

Since V, 1s made zero with the short-circuit, the 4kQ resistor on the right is shorted and

V, =1, (4k| 4k)
or
I, 1
Vlv! . =V¥u = 21(8

The parameter y;» 1s found from the expression

I

Vi :\71

2

V,=0

The circuit in Fig. S16.1(b) 1s used to determine this parameter

I 4kQ I

Fig. S16.1(b)
Note 1in this case, the 4kQ) resistor on the left 1s shorted and
-I1 (41{) = Vz

or
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We could continue this procedure and determine y»; and v, in the exact same manner,

: . -1
however, since the network looks the same from either port, we know that y,, = e S

1 . . , . .
and y,, = o S. Therefore, the two-port equations for this network in terms of the Y

parameters dare

I, :LV1 —LV}
2k 4k -

I, :llvl +L

-4k 2k

I we now connect a 4mA current to the input and 4k load to the output, the terminal
conditions are

a by 1
k 2k ' 4k
-V
Vo Ly Ly
4k 4k 2k
or
4y b
k 2k ' 4k °
0=- ! V1+iV1
4k 4k -
Simplitying
16=8V, -V,
0=-V, +3V,
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or

16=8(3V,)-V,
16

V.=
- 23

The network with the terminal conditions attached 1s shown mn Fig. S16.1(c).

Vl VE
O
4kQ +
4mA 4kO &KQ =4k Vs
o

Fig. S16.1(c)

The nodal equations for this network are

v(Let)ov (L)
4k 4k 4k k
-V, L +V, i+i+i =0
4k 4k 4k 4k
Note that these equations are 1dentical to those obtained earlier.

Question # 2 Solution:

The equations for a two-port i terms of the Z parameters are

Vi=zu L tzin b
o=z L +z0 b

Since z,, = Vi with I, =0, the network in Fig. S16.2(a) 1s used to derive z;;.
1

[ -l 120

1 YY) o
+
V, 20 L,=0

Fig. $16.2(a)

Note that with the output terminals open-circuited, I, =0. Then

V .
z :I—‘ =2-3l1Q

Ll =0
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Likewise, the parameter z,, i1s found from the expression

2in=0

The circuit used to derive this parameter is shown in Fig. S16.2(b).
410 20
o—¢

Vi 20

o,

Fig. $16.2(b)

With the mput terminals open-circuited, I, =0. Sice I, = 0, there 1s no current in the

capacitor and therefore no voltage across it. Then V| 1s the voltage across the 22 resistor

and
Vl = 212
and hence
v
z,=— =20
12 =0
In a similar manner, we find that
7y = 20
Zy2 — 2+ _]2Q

Therefore, the two-port equations in terms of the Z parameters are

V, =(2- )1, + 21,
v, =21 +(2+ )1,

If we now apply the terminal conditions, the network is shown in Fig. S16.2(c).

qlo 0 129
uF: YLt
L +
6-0°V =
20 40 V
O

Fig. $16.2(c)
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The terminal conditions are

V. =620°V
Vz = (7 14)11

And the two-port equations are

6/0°=(2—j)I, +21,
0=21+(2-32)1,

Solving the second equation for I, and substituting this value into the first equation yields
6=(-1+7) - +2L

or

=381/£-232°A

Question # 3 Solution:

The network mn Fig. 16.1 can be redrawn in the following manner as shown in Fig.
S16.4(a).

4kQ

Fig. $16.4(a)

In this form we see that the original network can be drawn as a cascade connection of
three networks. The general form of the transmission parameters is

VleVZ—BIp_
Ilzc.‘.Vg*DIz

Consider the network in Fig. S16.4(b).
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For this network

In this case
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Since the transmission parameters for the resistor on the right are the same as those for
the resistor on the left, we have all the parameters for the individual networks. Now the
transmission parameters for the entire network are

o

M1
1
m _(o)uw)[—) (0)(0)+ (1))

: _(ﬁjmu )E;—k) (ﬁ}mwl)m
2 4k
137

Question # 4 Solution:

The conversion formulas necessary to convert the Y parameters to the transmission
parameters are as follows.

—¥a ;1
A B — Yu Yu
C D _ﬁy —¥Yu
Yau Yo

where Ay =y, y,, —V,, V,,. From the results of problem 16.1

I
{YU Y12:|: 2k 4k
}IEI YZE _L L
4k 2k
' 3
and Ay = S - . Hence,

4k*  16k* 16k
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These results check with those obtained in the previous question.
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