PROBLEMS OF CHAPTER 2: Two-port networks.

February 22, 2018

Problem 2.1

The two-port network @ of figure [[(a) is connected in the circuit shown in Figure [[[b). Obtain:
a) The family of z-parameters for the two-port network.

b) The power absorbed by the load Zg.
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Data: R=1Q ; a=19 : =101
Zg=1Q 3 Zr=14+75Q ; e4(t)=4sin(t)V
Result
211 212 0 -1
a) =
291 222 1 1
b) Pz, =%2-W

Problem 2.2

a) On the quadripole @); we obtain the measurements shown in figure [[l(a) and [II(b), obtaining the
following results:

i) =2sin(wt) A s =2sin (m- f) A
Circuit (a) : {ig(t) —oun <wt B g) A ; Circuit (b) : {v4(t) . <wt . gi v

1



Obtain the h-parameters of the quadripole.
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Data: ey4(t) = 4 sin (wt) V
b) Obtain the T-parameters of the quadripole with the structure shown in figure 2
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Data: R:aziﬂ; Zcz—ijQ.
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Problem 2.3

The quadripole @1 of the associated quadripoles shown in figure @l is RLC' and measurements on
this quadripole are shown in figure [[(a) and (b). The quadripole Q2 is symmetrical and two of his
parameters are h11 = 5 Q and hiy = 1.

a) Obtain a family of parameters that characterizes the association of the quadripoles 7 and Q-
as it is shown in Figure 2l

b) Obtain the impedance Z.

c) Obtain is(t).
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DATOS: R, =109Q; R =50€Q; e4(t) =10 cos(wot) V

2
A= g B =25v2j Q
QB = \/—
2 V2
¢ =100 2
Result
y%“l y’{Q 3  _1 1 _1 1 _3
10 10 5 5 2 10
a’)<T T>:(yQ1)+(yQ2):< 1 3>+< 1 1>:< 3 4)
Ya1 Yo ~10 5 -5 5 ~10 5
b) Z. =500Q

c) ia(t) = g- - cos(wot + ) A

Problem 2.4

In figure [Ti(a) an association of two quadripoles, @4 and @ p, is shown and their circulation currents
are zero. The quadripole @ 4 is symmetrical and some measurements on ()4 are shown in figure

4
M(b). The quadripole @p is RLC and for this quadripole it is known Z; o = R 0, Z1s =04Q,

1
Z3.0 = — ) and the phase of the inverse voltage gain with input port in open circuit is zero.

Calculate a family of parameters that characterizes the association of the two quadripoles as it is
shown in Figure [la)
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Problema 2.5

In the circuit of the figure [[a) the currents i;(¢) and i2(¢) are known. Furthermore, the internal
structure of the quadripole @ is the one shown in figure [[(b).

a) Calculate the values of Ry and Rs.

b) Obtain 4(t) if Z, — oc.
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DATOS : eg4(t) =4-cos(wt) V. ; dy(t) =cos(wt) A ;  is(t) =1 cos(wt+m) A
R,=10Q ; R;,=20Q

Result

a) Ri=1Q; Ro=20Q

12
b) i1(t) = B cos(wt) A



Problem 2.6

For a symmetrical quadripole, @, we have performed the measurements shown in figure [[[(a). Cal-
culate a family of parameters to characterize the association shown in figure [[{b) of two of these
quadripoles.
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Data: Z1 =2 Q and Z3 =4 Q.

Result

Problem 2.7

For the associated quadripoles shown in Figure [1] calculate:

a) The most adequate family of parameters for the association of quadripoles @), which is shown in
Figure 2

b) The time-domain expression of the current that goes through the source ey(t).
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DATA: e4(t) =17 sen(t) V ; RQ:EQ ;. Rp=—2%
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Result
1 3
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a) (QQ) = 5
1 09

b) i1(t) = 5v/17 sen (t + 0.245) A

Problem 2.8

In the circuit of the figure[ll, we know the h-parameters of the two-port network (Q7). Note that this
quadripole Q7 represents the association of two identical quadripoles (Q). However, the internal
structure of the quadripole @ is not known, but it can be one of the structures shown in figure [2/(a)
or (b).
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(&) Figure 2 (b)

Answer the following questions:

a) Reason and choose, without performing any calculation, which of the two circuits (a) or (b)
shown in figure 2 corresponds to the quadripole @ of the figure 1l

b) Calculate the values of the elements of the quadripole @Q: (R and « if the selected @Q is (a), or R
if the selected @ is (b)).

c) Calculate the power dissipated by Ry.

Data : eg(t) =13 cos (wt) V; Ry=18; Rp=2Q



Result

Problem 2.9

We want to associate the two quadripoles Q4 and Q) g, as it is shown in figure Il For the quadripole
cuadripolo Q4 the z—parameters are known. From the quadripole Qg we know that it is reciprocal
and the measurements shown in figure 2

DATOS: R, = Ry, = 2 ;e,(t) = cos(t) V,  (20,) = (
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a) Obtain the adequate family of parameters for Q4 y @p so that they can be association to the

Qr.

b) The power dissipoated by the resistor Ryin the circuit of the figure Il

Result



iQ*l 1 19—1 1
a) (gQA) =4 1 2 ) (gQB) =14 1 2
- Ry —= 1Q
2 2
b) Pr, =0W

Problem 2.10

For the association of quadripoles shown in Figure 2l we know that the circulation currents are zero
(Ic = 0)

a) Obtain a family of parameters to characterize the RLC quadripole (Qp) on which the measure-
ments shown in figure [l have been done.

b) Obtain the equivalent impedance between the points C' and D to the left (Zg) in the circuit of
the figure 2l
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Result

g1 G2 - Q -1 g1 12 - Q -2
a) (9Q.) = < ) =12 -] (90s) = < ) =12
921 922 1 —25 Q 921 g22

b) Zs = (5—2j) Q



Problem 2.11

For the associated quadripoles Q 4 and Qg shown in figure it is known that the circulation currents
are zero and also that:

e The quadripole @4 is RLC and on measurements on this quadripole are shown in figure [[(a)
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e The quadripole Qp is symmetrical and measurements on this quadripole are shown in figure

2a) y 2b).
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Optain:

a) A family of parameters that characterizes the association of the quadripoles Q4 v @p shown in
figure [3

b) Power delivered by the real generator (e4(t), Ry).

¢) Temporal expresssion of the current i, ().
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DATA: e4(t) =4 cos(wt) V ; Ry =

W=
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Result

) (vou) = (vo.) + (won) 2071 207! N 20°1 307! 401 5071
a = = —
Yar) = Wea) T Wen 207! 507! —30°1 207! 5071 7071

b) Pg, r, =8 W

c) ip(t) =10 cos(wt) A
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