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16.1 Given the two networks in Fig. P16.1, find the Y
parameters for the circuit in (a) and the Z parameters for
the circuit in (b). ©% \
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16.2 Find the Y parameters for the two-port network shown in
Fig. P16.2.
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16.3 Find the Y parameters for the two-port network shown in
Fig. P16.3. PSV
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16.4 Determine the Y parameters for the network shown in

Fig. P16 4.
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16.5 Find the Z parameters for the two-port network in
Fig. P16.5.
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16.6 Determine the admittance parameters for the network

shown in Fig. P16.6.
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16.7 Find the Y parameters for the two-port network in
Fig. P16.7. ©=%
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Find the Z parameters for the network in Fig. P16.7.
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16.9 Find the Z parameters for the two-port network shown
in Fig. P16.9 and determine the voltage gain of the
entire circuit with a 4-k(Q load attached to the output.
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16.10 Find the Z parameters for the two-port network shown

in Fig. P16.10.
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16.11 Find the voltage gain of the two-port network in
Fig. P16.10 if a 12-k() load is connected to the
output port. €S
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.12 Find the iﬁput impedance of the network in
Fig. P16.10.
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Fig. P16.13.

Find the Z parameters of the two-port network in
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Figure P16.13
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.14 Determine the Z parameters for the two-port network
in Fig. P16.14.
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o Draw the circuit diagram (with all passive elements
in ohms) for a network that has the following Y

‘parameters:
2 2
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16.16 Draw the circuit diagram for a network that has the
following Z parameters:

6—j2 4—jb6

7| =
1] 4-j6 T+ 2

SOLUTION:
T + \J1 = .1:\ L“Z\‘i’gz;} +Z*2,TZ
o%a m.‘m@wwdr};
+ | L Voo + 2,00 4 3, (2,42)
v Va

Za = 4-jb s €= 2 +jtn

’Z’g: 34’5&&




Chapter Sixteen: Two-Port Networks 1255

16.17 Show that the network in Fig. P16.17 does not have a
set of Y parameters unless the source has an internal

impedance.
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16.18 Compute the hybrid parameters for the network in
Fig. El6.1.
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16.19 Find the hybrid parameters for the network in
Fig. 16.3. PSV
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16.20 Consider the network in Fig. P16.20. The two-port net-
work is a hybrid model for a basic transistor.
Determine the voltage gain of the entire network,
V,/ Vs, if a source Vg with internal resistance R, is
applied at the input to the two-port network and a load
R, is connected at the output port.
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16.21 Determine the hybrid parameters for the network

shown in Fig. P16.21.
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- Fig. P16.1.

Find the ABCD parameters for the networks in
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.23 Find the transmission parameters for the network in
Fig. P16.23.
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Figure P16.23
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Find the transmission parameters for the network
shown in Fig. P16.2.
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Find the ABCD parameters for the circuit in
Fig. P16.7.
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16.26 Determine the transmission parameters for the network
in Fig. P16.26. €S
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Fig. P16.27.
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16.28 Given the network in Fig. P16.28, find the transmission
parameters for the two-port network and then find I,
using the terminal conditions.
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Figure P16.28
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in terms of the Y parameters and the load Y;.

9 Find the input admittance of the two-port in Fig. P16.29

O
o,
Figure P16.29
SOLUTION:
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Fig. P16.30 using the Z parameters.

Find the voltage gain V,/V, for the network in

I
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L
Figure P16.30
SOLUTION:
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16.31 Following are the hybrid parameters for a network.

11 2
h;, h, | _ 55
hy  hy, - 2 1
5 5.

Determine the Y parameters for the network.
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5 2
Yiu Yoo | _ 11 11
Yoo Y2 2 3

11 11

find the Z parameters. €8
SOLUTION:
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parameters.

Find the Z parameters in terms of the ABCD

SOLUTION:

ABCD P ovanvebs
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16.34 Find the hybrid parameters in terms of the impedance
parameters,

SOLUTION:
Ny = 2T+ 2,1, a
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' 222
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Fig. P16.35.

5 Find the Y parameters for the network in
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Figure P16.35
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16.36 Determine the Y parameters for the network shown
in Fig. P16.36.

Z, ? Z;
o S 7 7. o
Zg Z;
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Figure P16.36
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16.37 Find the Y parameters of the two-port network
in Fig. P16.37. Find the input admittance of the
network when the capacitor is connected to the

output port. €8
‘]‘2 Q
2
O *T n'AA'A \ ¢ O
Yo—s 220 S20 ==—j2 0
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Figure P16.37
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Find the Z parameters of the network in Fig. E16.3
by considering the circuit to be a

a series

interconnection of two two-port networks as shown

in Fig. P16.38.
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Figure P16.38
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9 Find the transmission parameters of the network in
Fig. E16.3 by considering the circuit to be a cascade
interconnection of three two-port networks as shown
in Fig. P16.39. €=
12 Q 30
O TAvSY O- O AN O
O et O
Ny Np N¢
Figure P16.39
Lireulk A Cirek® T, Crirenk C
- 200 + g % ™ LT, 3 L, 4
\WIM— z I%* \}Zﬂw \“)ib ) VL% \I\; Vz.g,,
\/l - "
o vlej:z, o> t Ab“ t AG- l
B0 (Ta=w) | B = 30
Bﬂ/: V’Atzt = kZNQ_‘V b €
Voro = Y
C= Ao S C’L = O
C, = N = ¢ T = =
o /vkl 10" o Dbg D, =1
DA -
’D;«M“ “yzj V= A B I iz I el) ] 3 % 2 \/
c Dl o | I/Q I | ‘/(/ % ,
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0 Find the ABCD parameters for the circuit in
Fig. P16.40.

O —A * O
10 1H
=~ 1F
O - ’ -O
Figure P16.40
SOLUTION: "W
T, ¢ T,
P(’s V\/\[-le ‘37 Y.?::?. /Jw - “'l'““'“" + J\N\JWWM hl»
2% vy |+ L/“\;s Jetl vy = b v
- du\ - 2
% e ey )
W 5 Te il e (J—> —
B VT, Voo v, [\\)w// }6{)) A [)wmeo
B= Fjw e S
1
C/% :E'/V?.l 3:2::@ = VZ/:EI - J‘“““ =7 C = J (V) é(..,
D=L /¢ \ > To /g = e L1
= \32‘"«50 jw*"éw [~ =
oo DE e kB {J“’“ Mjw“wzi
C i) Jw f—-m)?'
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16.47 Find the Z parameters for the two-port network in
Fig. P16.41 and then determine I, for the specified

terminal conditions.

10

Lo40 —juaa /\ 30 —j20
O i 1k M— it —o0-
i _ tz, -

L

24&V<ﬁ> Vi [j—] vy 1L,

et

203 ¢ jso

’f,;»ZQ -
Figure P16.41
SOLUTION:
v, = Ii(é’-jzﬁ +Iz(z+}\\ Voo Igtzfgi)%'rfz,tﬂ-i-ji’)
‘ Z,= -y L 227 212 U, = z¢/o® v
tzy = 2100 Zop~ Tty 2 V=0

1, o

L= z+j0 1 H 24l
= = L= 178 [-138° 4

Z’\'J\ 5T\')\

[IU = |98 [¥2° A
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16.42 Determine the output voltage V, in the network in Fig
P16.42 if the Z parameters for the two-port are

3 2 _—
Z = ) 3 PSV
v 12/30°V v
2 aomC‘D j1 m% —j2 Q0 ==
g g
Figure P16.42
SOLUTION:  Thewvewn ~t V. e sourea MO[/LW 0‘2?&‘(".
| o '
ZL‘ Zhe=-i2/f0 = (LS
J J J J
d‘“—
2 150 ( ~J24L \’oc \f%-.(z Lo - |y }__2193 (“ iz > _ 2wz )-lsE°
~—J’u\§\
2
___f%‘f;\nﬂ :;\ | 1—;2 \j} = Vab"‘ :)2——“:\ \/b": \IL
+ 4+
V‘ Vo | Ve VD=G“>12=’EZ.
[‘: 31—\, + Z'I = \/OL"JZ'I[ = I;(S'\“;Z\*ZIL:VD(_
Vo = 2T, + 3T, =-T, < - T rzcr S I~ -2zT,
wowo,  [B-52) (-2) 21T, “Vee = To= = Voo fargu)

Vo = Joe Vo= 444 J157°V
L{«-\-}“& :
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16FE-T A two-port network is known to have the following
parameters:

1 1
Vi o= Vip = Yy = — ——§ Vo = =8
i Y12 Vo1 ‘ 29 7

If a 2-A current source is connected to the input
‘terminals as shown in Fig. 16PFE-1, find the voltage

F N

across this current source. ©&

+ +2

. O

+ -+

®

Figure 16 PFE-1
SOLUTION: 1:\ = ZA L, =0

Il = g“ \i’g + '-j;z,\"’z,.":z- C/l‘t‘s Vl - ()/ZIBVZ.:Z% 3\/""2/\/2‘:84.
L.~ ‘az; Vi +\97;4,V—L =T “C/zx> V}*C/’)B Vo= 0= -V +3V, =0

fwl v, TV,":E‘B@\/!
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2 Find the Thévenin equivalent circuit at the output
terminals of the network in Fig. 16PFE-1.

SOLUT'ON: \(z (ﬁA% - EZ/I ]




