CAIRO UNIVERSITY |

" FACULTY OF ENGINEERING ;

Twao-Port Nefworks |

ELECTRIC CIRUITS

~ ELECTRONICS AND
COMMUNICATION DEPT.

. .
2" Year

Sheet (6)

ﬁ)rnn of.its eqmw.rf{:'rrr circuit .

equivalent circuit .

[1]Determine the O.C. Z — parameters for the network shown in Fig. 1 .
Z — parameters’ equivalent circuits .

Skerch its

ijDerermww Ihe" S.C. ¥ parameters for the network shown in {ig. .2 - Sf{efcﬁr the two .
[3[Calculate the Hybr id H— parame ters fo: .Fhe network given in Fig. | and sketch its

[4jFor the Hybrid e*quwafem circuit ?F?Gwﬁ i f .rg ? calculare H’m current gain A, and

rhv voltage gain A,
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[5{For the Z — parameter f’quwafem cir cuit Showﬂ in Fig. 4, cafc ulare the mpz:r and
output mrpedam‘e’?

[6{The Hybrid H ; parameters of a network are given by : by, =1 K82, by = 0.0002
hoy = 100 and hy; = 200y mho . Calculate the H — parameters of bvo of such network
connected in - a) series . b) parallel . .

,-"?,"Defermmﬂ the :‘ranw&:swoff —pammefart for the nez‘wmi shown in Fig. 5 and wr mv its
2 —purr rfqunfzens in the A — f&}rm ' '
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[8fFind the Z — parameters forthe 2 — port network shown in Fig. 6 and caleulate the
voltage gain of the entire circuit with a 4 K£2 load attached to the output-. '

OiFind the transmission — parameters for the 2 — port network shown in Fig. 7
P P g

[10{Simplify the network shown in Fig. 8 into two 2 - port networks connected in parallel
- Hence, calculate the Y — parameters ' matrix of the wholé network |
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[11{Using the Z — parameters find Thevenin's equivalent circuit with respect to port 2 for
the 2 —pmf network ,;houw inFig 9.

{12]The networks D and E in the circiiit shown in Fig. 10 are reciprocal and symmetrical
networks . Dhas a;;= 5 and a;, = 24 2. The impedance Z,, is adjusied for marmnmr
average power transfer . Find 7,if Z, = 5 .

{I ?[ﬂ)ﬂ@rwe an expression Crf.ffm inpul and output mrpedamas of the two-port network

shown in Fig.1] in terms of the H-parameters of the network H’re internal impedance
af the source Z, and the f{}c:'d impedance 7 :

b}ﬁ By =i500°Q . h,=10r3 h2; =50, f?u—jﬂy mha, the internal impedance f)fffm
source is Zg=1500Q and the source voltage Ve=23040" , caleulare : :

D The maximum average power delivered to the load _ )

Iﬁ) The average power delivered 1o the input port of the nenvork ar the condition of
maximum power transfer to the load | |
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4] The H-parameters of a wo-port network are given by the mairix :

.. [p@ 02" 7.
Lt = ]
-4 G.EmhoJ

- @)Check the conditions of s}fmméfrj; and r-émp_ma:'q;far the network .

b)Sketch its equivalent circuit .

cllf two resistors of 20 and 5% are ddded to the network as shown in Fig. 12, f:ak*ufme
IFM H- f.?ﬂ]“ﬂi?l’(—?f&ﬁ of the total ncfworfr: : -

f15]a)Cale ufafw the transmission A- paramerﬁrs of a m@—pm .a‘ nc«*m ork as a function of its

Hybrid H-parameters .
b)The amplifier circuit shown in Fi ig 13 is formed of two zdem?mf stages each having

the Hybrid H-parameters given by :

1KQ - 0.001

[Hj =
- 100 0.1 m.mho

What is the value of the input voltage V, required to obtain an aufpur v@ftﬂg@ Ve of

25 volis ?
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Hﬁfﬂ) Two sets of measurements were made on !he two-port network N shown in Fig 14
. The resulis-were as follows :. :

Measurement 1 - : - Measurement 2
Ve=20ml Vi=4F
Iy = 20 uA Iy = imA
Vo= 40V _ ; PR
= . © L= -200m4

Find the H- pm ameters representing the two-port network .
b)Using the H-parametérs chleulate the value of the variable r.:?sm‘m?rc“ Ryw J’wﬁ
‘adjusted to FECeIive maximum powerj and find the value of this power .
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Question[1]:

a)Determine the O.C. Z-parameters for the network shown in figure and sketch its
Z-parameters’ equivalent circuits. ‘
b)Calculate the Hybrid H-parameters of the same network and sketch its equivalent
circuit. '
Insert your results in Table I .
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Question[2]:

Determine the S.C. Y-parameters for the network shown infi, gure and sketch the two forms
of its equivalent circuit.
Insert your results in Table 2 .
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Question/3]:

For the Hybrid equtvalent circuit shown in f igure, calculate the current gain A; and the
voltage gain A, .

Insert your results in Table 3 .
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Question[4]:

For the Z-parameters’ equivalent circuit shown in figure, calculate the input and output
impedances.
Insert your results in Table 4.

I Zz I
A, Zyy 2KQ 4nn ]
" +
R
s Z1alz Zl4
+ + RL
\"2 5 - = s V2 §1 KQ
\' 5x10° £90°I, 10x10° [
00 S o
iz 24T & - - . Tu = e
i (1 = ,
e P mp - - tip = §ixl
=T L :'14' EZ? L5 (7 ~
: - Cuy 2z lex 51
v ~ \ -
T - S (S
= 1 -J Y e C\
\ - = T (: LG
@ — ©
S AL - R WS el S,

(8%

~d
~

)

|

Page 14 of 41



Cairo University
Faculty of Engineering
Department of Electronics

& Electrical Communications

Prof. Afaf Abdel-Fattah
Circuits(2) ELC 202 A
—Term ()~

9

-
L oy - .
lia R =

-

Vs
B b |
L |
Ve 0O
Vo =26 ‘
<V, —~ - TC
-
S T KK 7 ® -
— L (ReaR )
Ve VR
\' » o o
; 1 £ .r e =
B g “ L
\26 s —ZZ” S —%-’“«_ t”
= [

Page 15 of 41




Prof. Afaf Abdel-Fattah
Circuits(2) ELC 202 A
Term (1)

- Cairo University
Faculty of Engineering
Department of Electronics & Electrical Communications

Page 16 of 41




Caire University Prof. Afaf Abdei-Fattah
Faculty of Engineering Circuits(2) ELC 202 A
Department of Electronics & Electrical Communications " Term (i)

—

g

Page 17 of 41




=2 Cairo University Prof. Afaf Abdel-Fattah
—Faculty of Engineering Circuits(2) ELC 202 A
| Department of Electronics & Electrical Communications Term (1)

Question[5]:

The Hybrid H-parameters of a network are given by the following matrix:

1KQ . 0.0002
[H]=
100 20y mho
Calculate the H-parameters of two of such network connected in:
a)Series.
b)Parallel. \Hl = o

Insert your results in Table 5.
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Question[6]:

Determine the transmission A-parameters for the network shown in figure and write its 2-

port equations in the A-form.
Insert your results in Table 6.
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Question[7]:
For the 2-port network shown in figure, find the transmission A-parameters.
Insert your results in Table 7.
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Question/8]: .

Simplify the network shown in figure into two 2-port networks connected in parallel.
Hence, calculate the Y-parameters’ matrix of the whole network.
Insert your results in Table 8.
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Question[9]:
Using the Z-parameters, find Thevenin's equivalent circuit with respect to port 2 for the

2-port network shown in figure.
Insert your results in Table 9.
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Question[10]:

The networks D and E in the circuit shown in figure are reciprocal and symmetrical
networks. D has a;=5 and a;;=24 Q . The impedance Zy is adjusted for maximum
average power transfer. Find Z ifZ,=5Q. '

Insert your results in Table 10.
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Question[1]:

a)Derive an expression of the input and output impedances of the two-port network shown
in figure in terms of the H-parameters of the network, the internal impedance of the
source Zg and the load impedance Z;,

b)If the network parameters are given by :

-3
[H]= 1500Q 10
50 50y mho
Zy =1500Q
Vg = 250£0°V
Calculate:

i) The maximum average power delivered to the load.
ii)The average power delivered to the input port of the network at the condition of
maximum power transfer to the load.
Insert your results in Table 1.
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Question[2]:

The H-parameters of a two-port network are given by the matrix -

20 0.2
[H]‘ -4 0.1 mho]

@)Check the conditions of. Symmetry and reciprocity of the networt.

b)Sketch its equivalent circuit,

QIf two resistors of2Qand 5 Q are added to the network as shown in figure, calculate
the H-parameters of the total network.

Insert your results in Table 2.
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Question[3l:

a)Calculate the transmission A
Hybrid H-parameters.

b)The amplifier circuit shown in figure is
Hybrid H-parameters given by :

parameters of a two-port network as a function of its

Jormed of two identical Stages each having the

1XQ 0.001 Ul =@
H|= \ ¥
[ ] 100 0.1 m.mho]
What is the valye of

25 volts ?

the input voltage V; required to obtain an output voltage Voof
Insert your results in Taple 3 ‘
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Question[ﬁ:

@)Two sets of measurements

results were as follows -

were made on the two-port network N shown in figure .The

urement 4
. V1=20mV V1=4 4
;=20 u4 1I;1=5m4
V=40 v V>=0
=0 1,=-200 mA
Find the H-parameters representing the two-port network.
b)Using the H-parameters, calculate the value of the variable resistance R, when adjusted
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