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Obtain the transfer functions E,(5)/E;(s) of the bridged T networks shown in Figures 3-24(a)
and (b).
Solution. The bridged T networks shown can both be represented by the network of
Figure 3-25(a), where we used complex impedances. This network may be modified to that shown
in Figure 3-25(b).

In Figure 3-25(b), note that

| = {f‘ + 2_-::'.f3
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Figure 3-24
Bridged T networks.

Figure 3-25

(a) Bridged T
network in terms of
complex impedances;
(b) equivalent
network.




Ly + Ly I Z

I -
A A

Tz zrz
Then the voltages E;(s) and E,(5) can be obtained as
Eis) = Z\1, + Z,1,
am+a}f
Zy+ Zy+ Z, |
=;m_;+m+szah
Z,+ 7+ 7, '

= Z!_

E,(5) = Z31; + £,
EVA
=— [ + Z.[
Z| + 23 + Z-i : -

Z_:!z'_ + Z;{Z| o 23 + z_;::'
a Z| + 23 + Z.1 :

Hence, the transfer function £,(5)/F;(s) of the network shown in Figure 3-25(a) is obtained as

Eq(s) L7+ 52+ Z; + Z,)
-Eil:'y:l z]{z| o 23 + Z_;::' + Z'_Z.':. + Z| Z-i

(3-38)

For the bridged T network shown in Figure 3-24{a), substitute

1
Z| = R Z:\

_=a. Z_1_=R.

into Equation (3-38). Then we obtain the transfer function F,(s) /E;(s) to be
s 1 1)
R+ —|R+R+ |
E,(s) Cy5 L Cas/
Ei(s) [ !

RC,RC:s* + 2RCys + 1
RC|RC:53 + {ZRC: + RCJE + 1

Similarly, for the bridged T network shown in Figure 3-24(b), we substitute

] Z: = R, Zz ]

£o=— , s =— Zy=R,
Y Cs - ! Y Cs 4 -

into Equation (3-38). Then the transfer function E,(s) /E;(s) can be obtained as follows:

-\I
+ R; |
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'kC.'; Cx =)

R-_CR:C.E: + ER'_CS' + 1
R,CR,Cs* + (2R, C + R,C)s + 1




B-3-8. Consider the electrical circuit shown in Figure 3-37.
Obtain the transfer function F,(5) /F;(5) by use of the block
diagram approach.
Ry R
o AW

| C)

i /

o]
Figure 3-37 Electrical circuit.

B-3-8. Equations for the circuit are

—_c!:“j(i;-“z) dv‘f + RF“[ ‘.:'; e‘:
'_L_ -2—_‘\ h 1 -
2 J’gf.: u)dif'.-l-fz.{af'f- -le;-fg,_,&f =0

-.-L- "
2 J"‘z# =S
The Laplace transforms of these three equations, with zero initial c&andj.tinnsrm
- are |

—~—[Le) - L&)+ R 56 = E:¢) (W)

“éf; [~ 109 ]+ 2 2@ + - L = 0

| 5 L = 6
Equation (1) can be rewritten as
'_e.r 5'[ E 50— f?IIJ(-.f) ] = I,6)~ Iz.é'j (4)

Equation (4) gives the block diagram shown in Figure (a). tion (2
s o gure (a) Equation (2) can be

B P 4 J '
Lb) = zoi7 o5 [269 - 1.6 ] ()

mqmtimw]rialdsthemnacdiagmnmmﬁgum(b}. Also, Equation (3)
gives the block diagram shown in Figure « Combining block agrams
Figures (a), (b),. and (c), ‘we obtain mgf.ﬁi toc . o
succesively modified as shown ‘In this wvay, we can
obtain the transfer function Eo(s)/Ei(s) of the given circuit..
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Can be reduced to:

(h)

1

R1C1R:Cas? HR1C1+R2C2 +R1Ca)s +1




