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This question paper contains ( 5 ) no. of printed page.

JNIT JAGANNATH GUPTA INSTITUTE OF ENGINEERING & TECHNOLOGY
JAIPUR
I-Mid Term Examination Session 2017-2018
B.Tech Il Year IV Semester

Branch: EE Subject: CA-II
Time: 02:00-3:30 Subject Code: 4EE2A
Date: 06 -03-18 Max. Marks: 20

Attempt any four questions out of following five questions

Q.1 Explain series connection of two port network with suitable diagram.
ANS:

T PATFAINCIONS of twe 2-port networks connected  in Serios-series connection can be
..\;-.‘-‘»" n the wrms of Z-par the figure 4.9
<

Z,

N

L.

Figure 4.9 Series-series connection of two 2-port networks
Toparamoters, we can write the set of equations for networks Z,
Vie = Zyia hha + Zhou s

Vo = Zoya o + Zaon Ina

LUsing «

for nctwork &,

LTS Zyan H1n v Zyoe Ian

[

Vs Zase Ixe + Zaos I

and for overall network
Vy = Zn I + Zy2 I> } —
Vo =2Zn & + Zx I

from figure 4.9, we have

1'=]L__1|b_la—l-_-¢=lzz~
and Vi =W+ Vs Vo= Pt Vs
1 - g ¥ = Vi = Pis
e ——
Z31. Iy, + - I -

2a F Zyyg Iy + Zyos I>p
= Lyva Iy + Zare Iy + Zion X )

- Zaas Ia
= ae T oy v 2 .
T 11504, (Zian + Zyapdls
. s - 1 4. 90)
e Aio o By, Zovay Lap + Zony Iy
= (Z21a + Zayao )y + (Z22, + Z £
E : a > 2 S . e 4.9
By comparing equation (4 89), (4.90) and (4.91). we have : :
Zi = Zyya + Zyys
Z12 = Zyon + Zyoaps
Z2y = Zoya + Zns
Ly = Zaon, + Zons
>0 Zin Zi2 | _ | ZvetZie Ziza + Zi2s
Z>y Z» Sasn 255 Zama v Zp| 0000902020020 T e

Thercfore, the Z-paramecters of individual series-scrics connected two 2-port networks
arc added.



Q.2 check whether the given polynomial are Hurwitz or not?
(a) P(s) =s*+s° +552+3s+4
ANS;

AnS -2
ay

(b) P(s) =s*+3s%+2

Solution: Since F(s) contains only even polynomials, let us take its derivative P'(s) = 44
+ 65 Now continued fraction expansion

5
45 *-(\\‘j s +35+2 (T‘-

3 2 3
58 *’2) 45" + 6 ('g"“
4sl+l-3(~)s

ANS: Since all quotients in the continued fraction expansion are positive, P(s) 1s Hurwitz.

Q.3 checks whether following function are PRF function.



Y(s)=  s?+6s+10
S+10
ANS:
Since all the quotient terms of y(s) are real, therefore for real s, y(s)is real. Also the poles
and zeros lie on the left half of the s-plane. Now let us see the positive realness of the
given in jo-domain

Re

Re|yv(jo)]

]

—(j(o)z +2(jo) +20} - jo +10
x

| (jo)+10 - jo +10

- ©?+100

[ jo? +20% - 20jo - 100> +20jo)+200}

—8m? +200
> +100

given funciton is not a positive real

Since for all values of @, Re[yye)] Z 0. that

fn adeimen Tas

T - XA
Q.4 design Cauer-1 and Cauer-2 form for given transfer function.

Zic(s) = s(s?+4) (s’+6)
(s*+1) (s*+5)

Q.5 Write short notes on following:
(a) Z-parameter

ANS: Z parameters

We will get the following set of two equations by considering the variables Vi& V:as
dependent and I1 & I, as independent. The coefficients of independent variables, 11 and |2 are
called as Z parameters.

V1=Z1111+Z1212V1=21111+Z1212
V2=22111+22212\/2=22111+Z22212
The Z parameters are
Z11=V1I1,whenl2=0Z11=V1I1,whenl2=0
Z12=V112,whenl1=0Z12=V1I2,whenl1=0
Z21=V211,whenl2=0Z21=V2I11,whenl2=0
Z22=V212,whenl1=0722=V212,whenl1=0



Z parameters are called as impedance parameters because these are simply the ratios of voltages

and currents. Units of Z parameters are Ohm (Q).

We can calculate two Z parameters, Z11 and Zz1, by doing open circuit of port2. Similarly, we
can calculate the other two Z parameters, Z1, and Z2, by doing open circuit of portl. Hence, the
Z parameters are also called as open-circuit impedance parameters.

(b) H-parameter
ANS: h-parameters

We will get the following set of two equations by considering the variables V1& |2 as dependent
and I1 & V2 as independent. The coefficients of independent variables, I and V>, are called
as h-parameters.

V1=h1111+h12V2V1=h1111+h12V2
12=h2111+h22V212=h2111+h22V2
The h-parameters are
h11=V1I1,whenV2=0h11=V1I1,whenV2=0
h12=V1V2,whenl1=0h12=V1V2 whenl1=0
h21=1211,whenV2=0h21=1211,whenV2=0
h22=12V2,whenl1=0h22=12V2,whenl1=0

h-parameters are called as hybrid parameters. The parameters, hio and hz1, do not have any
units, since those are dimension-less. The units of parameters, hi1 and hs2, are Ohm and Mho
respectively.

We can calculate two parameters, hi; and hzg by doing short circuit of port2. Similarly, we can
calculate the other two parameters, hi2 and h22 by doing open circuit of port1.

The h-parameters or hybrid parameters are useful in transistor modelling circuits (networks).



(s) Pole and Zero concepts

Py c..lly By taking an

«Z2 17

ANS:

Here, the network_function has two zeros at s = 0 and 5 = 3. Alsomcnetww
has three finite poles at s = —2—j3. s = —2+3 and s = —1. These zeros and poles can
.\/k

be shown at the s-plane as shown in figure 2.6. Hence there is included a zero at s=%
in order to make the number of zeros equal to number of poles.
AJO
Pole
Moo mmme ] 3
: Zeroat
: ongin
\ 3¢ & ya
g 0
s-plane
X---emmeee- -
Pole

2.6 Plot of zeros and poles of a given network function F{(s)
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