Two-Port Networks

(7[ Multiple Choice Questionsj o
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Q.1 The Y parameters of a four-terminal block are @ EE 20 @
4 2 . :
[1 1] . A single element of 1 ohm s connected o— o
1 1
across as shown in the given figure. The new Y (8) gmho (b) —gmho
parameters will be 1
(c) —mho (d) ——mho
1Q
AW [ESE-1996]
; i Q.4 The short-circuit admittance matrix of a two-port
[‘: 2] network is
1
o— L o o -1/2
5 1 43 V2 0
(@) 0 2 (®) 2 2 The two — port network is
3 2 4 2 (a) non —reciprocal and passive
(©) [1 2:] (d) [1 1] (b) non —reciprocal and active
(c) reciprocal and passive
ESE-1994
[ : (d) reciprocal and active [GATE-1998]

Q.2 With the usual notation, a two-port resistive

network satisfies the condition Q.5 Driving-pointimpedance of the network shown

in the figure is

A=D=§B=£C 10 1F 1Q
2 3 —T—WW—o0
The Z,, of the network is
() 5/3 (b) 4/3 - g 1H
(c) 2/3 (d) 1/3 ‘
[ESE-1995] o °
3 2 3, &2
Q.3 The Y,, parameter of the network shown in the (a) 7 22:2 : 1s+1 S +:2 : 13+1
given figure will be s
282 +1 T 2 426% +5+1

() (d)

s? +1
[ESE-1999]

§® +26% +5+1



Q.6

Q.7

Q.8

If the transmission parameters of the above
network are A=C=1, B=2 and D = 3, then
the value of Z is

T +
2-Port <
Netv;:)rk 1/2 35109
Z,
12 13
@ 73 () o Q
8
(© 79 (d) 4Q
[ESE-2000]

The impedance matrices of two, two-port
networks are given by

[3 2 and 15 5
2 3 5 25
If these two networks are connected in series,

the impedance matrix of the resulting two-port
network will be

3 5 18 7
(@) [2 25] (b) [7 28]

15 2
(© [5 3]

The z parameters z,, and z,, for the 2-port
network in the figure are

(d) indeterminate

[ESE-2000]
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4Q
E, E,
10 E,
o T o
-6 16
Z =_Q| = —
(@ 2z 11 Zo4 119
6 4
Zii=— R
(b) 11 11 y 421 119
6 -16
Zy1=—Q,; —_—
(€) Z11=732 2 =70
4 4
(d) Zy1 =325 2y 772 [GATE-2001]

Q.9 The impedance parameters z,, and z,, of the
two-port network in the figure are

2Q 2Q 2Q
1 0—AMW MW AMW—o02
< <
-
1Q :: 1Q E:
1 [o] 0o 2’

@ z,=275Qandz,=025Q
(b) z,=8Qand z,=05Q

() z,y=3Qand z,=025Q
(d) z,,=225Qand z,,=05Q

[GATE-2001]

Q.10 The driving pointimpedance Z(s) = s_+?_ The

$+3

system is initially at rest. For a voltage signal of

unit step, the current i(t) through the impedance

Zis given by

(@ 2-et (b) 3/2-1/2 73

(c) 3/2-1/2e2 (d) 3-2¢e2

[ESE-2001]

Q.11 Consider the circuit a§ shown below which has

a current-dependent current source. The value
VoIV, is

@ 1 (b) 2
1+o o
© 2va D 2a

[ESE-2003]

Q.12 Forthe lattice circuit shown inthe figure, Z, = 2 Q
and Z, =2Q. The values of the open circuit

; S PATIAY
impedance parameters Z = 7. 7.|ae
21 422
Zb
1 3
ZB
Zﬂ
2 4
Zb

1—j 1+]
o [y 1]

g 1+ =1+
) —1+j 1+

[GATE-2003]

1-j 14§
(@) [1+j 1+j]
1+ 1+
© [m‘ 1—1‘]

Q.13 The input voltage V, and current 1, for linear
passive network is given by V, = AV, - B, and
1,=CV,-DI,

Now consider the following network:

o }——02
+ +

100Q
17 v

10— ° 2
Which one of the following is the transfer matrix

A B
[C D] of the network shown above?

10 110
(@) [o 10] (b) [o 1]

0o 1 0 10
© |10 0 @ |1 o

Q.14 For an ideal step-down (n: 1) transformer, which
one of the following is the ABCD parameter matrix?

n 1 n O
T

n O n 1/n
©lown) @ lyn

[ESE-2004]

[ESE-2004]

Q.15 The 2-port network shown in the circuit given
below is connected in parallel with another 2-port
network which has y,, = Yo, = =¥35 = —¥a1 = Y.

V,—o V2
v
)

The y-parameters of the composite network will
satisfy which one of the following?

(a) Y11=Y+g (b) Y12=_Y+Q
© YQ1=_Y+g (d) YQ2=Y+g
[ESE-2004]

Q.16 In the case of ABCD parameters, if all the
impedances in the network are doubled, then
(@) A and D remain unchanged, C is halved
and B is doubled
(b) A, B, C andD are doubled
(c) A and B are doubled, C and D are
unchanged
(d) Aand D are unchanged, C is doubled and
B is halved
[ESE-2010]

Q.17 The h,, and h,, of a standard T-network with
series impedances 2Q and 7 Q, and shunt
branch impedance of 3 Q are
(a) 5Qand 10 mho respectively
(b) 10 Q and 5 mho respectively
(c) 4.1 Qand 0.1 mho respectively
(d) 10 Q and 0.2 mho respectively

[ESE-2012]

Q.18 The driving-point impedance Z(s) of a network
has the pole-zero locations are shown in the
figure. If Z(0) = 3, then Z(s) is

Img
s-plane
* ______
1
i
: )
—O0— 4 —> Re
-3 -1
:
*-te-—q4—1
o denotes zero
x denotes pole




3(s-3) 2(s+3)
® Fi2s+3 © s?+2s5+2

3(s—3) 2(s-3)
© s?-2s-2 d s?-25-3

[GATE-2003]

Q.19 For the circuit shown in the figure, the initial
conditions are zero. Its transfer function

V.(s) .
H(s)=-%—= is
=%
10kQ 10mH
vi(t) 100 pF TI vi(t)
(o O
1 10°
a b
(@) s? +10%s+10° (k) s? +10%s +10°
10° 108

(©) (d)

s?® +10%s +10°
[GATE-2004]

s® +10%s+10°

Q.20 For the network shown below.

AAAA
+ T VWWy T 2

Vi §1H =1F V,

4 b

Match List-I (y-parameter) with List-Il (Value)
and select the correct answer using the code
given below the lists:

List- List-II
A vy 1. s+ 1
B. ¥y 2. 1
C. Yoo+ Yoy 3. 1+1/s
D. y,, 4. s
Codes:

A B C D
@ 3 2 4 1
b 1 4 2 3
© 3 4 2 1
(d 1 2 4 3 [ESE-2005]

Q.21 Which one of the following is correct? The circuit
shown in the figure below.

h N\ AA’EA n’ia y:
U Wy Wy
3l X
V. > V.
1 := R 2

(a) is reciprocal but not symmetrical

(b) is not reciprocal but symmetrical

(c) is both reciprocal and symmetrical

(d) is neither reciprocal nor symmetrical
[ESE-2007]

Q.22 Atwo-terminal network consists of a coil having
inductance L and resistance R shunted by a
capacitance C. The poles and zeros of the
driving-point impedance function Z(w) are

3

located as poles at —% + ]7 and zero at —1.

If Z(0) =1, the values of R, L and Care
a) 1Q,1Hand 1 uF
b) 1Q,1Hand1F

(
(
() 1Q,1pHand1F
(

d) 1kQ,1Hand1F [ESE-2012]
Q.23 The transfer function ’%2((—:)) of the circuit shown
1
belowis
100 uF
+ T—K +
10 kQ T
Vy(s) V,(s)
i 100 pF T i
0.5s +1 35+6
(@) s+1 (b) S+2
s+2 s+1
() s+1 (d) s+2

[GATE-2013]

Q.24 Two 2-port networks with transmission matrices

1 2 2 4
TA:[O.‘I 4]ar?dTB"[o.5 3]

are connected in cascade. Which is the
transmission matrix of the combination?

3 10 3 6
@ |22 124 ® o2 124

110 3 10]
(©) [2.0 12.0] @ 124 22

[ESE-2006]

Q.25 Which one of the following is the transmission matrix
for the network shown in the figure given below?

z

y
o— —o
1 1+ yz] 1+yz z]

@, o [
1z ] 1 1+yz

oy e ol

[ESE-2006]

Q.26 What is;ithe value of the parameter h,, for the
2-port network showninthe figure given below?

40
E1—’—| Er ﬁ J—“— E
) 0.125 (b) 0.167
(C) 0.250 (d) 0.625 [ESE-2006]

Q.27 The currents I, and I, at the output of 2-port
network can be written as

I, Y3 L
- o |
+ I +
Vi ¥ Y Vv,
Equivalent  network
L=5V,-V,

L=-V,+V,

Which one of the following gives the parameters
of an equivalent & network shown above?

@ y,=40,%,=0,y;,=10

b) ¥,=40,%=40,y,=10

© y,=10,%=10,y3=10

(d y,=40,y,=0,y,=20 [ESE-2006]

Q.28 Consider the two port transistor circuit as given
below:
Match List-I (Hybrid Parameter) with List-II
(Circuit Element) and select the correct answer
using the code given below in the lists:

— I - I
+ o—AMM—MW— —o+
ry ry "
3.
Vi HucV2 <i> <> Qe Iy ! Ve
EE r
—- O o —
List-I List-Il
1
A. hy, (B
B. h, 2. ry+r,
C. h, 3. My
D. h, 4, oy
Codes:
A B C D
@ 2 1 4 3
by 4 3 2 1
) 2 3 4 1
(d) 4 1 2 3 [ESE-2006]

Q.29 A two-port network is represented by ABCD
parameters given by

il A B[ V,

[11]_[0 D][—Iz]
If port-2 ts terminated by R/, the input
impedance seen at port-1 is given by

A+BR, AR, +C
@ cvor,. ®© BR+D
DR, +A  B+AR
© BR+C @ BicR,

[GATE-2006]



Q.30 Inthe two port network shown in the figure below,
Z,,and Z,, are, respectively

Pl
AAAA
\AAAJ

Br

AAAA

(@) r,andPr,
(c) Oandfr,

(b) 0and-Pr,

(d) r,and-Br,
[GATE-2006]

Q.31 For determining the network functions of a two-

port network, it is required to consider that
(a) altinitial conditions remain same

(b) allinitial conditions are zero
() partof initial conditions are equal to zero
(d) initial conditions vary depending on nature
of network
[ESE-2009]
Q.32 With reference to the below network the value
of Z,, will be
5Q 50 5Q
I
v, 50 =
-0
(a) -3
(c) -1 (@) -5 [ESE-2009]

Q.33 Ifthe Z-parameters for the T-network as shown
below are z,, = 40 Q, z,, = 50 Q and
z,, = Z,y = 30 Q, then what are the values of
2,, Z, and z,7?

z, z,
T P s

; 2 1
v, Z,

T

(@ 10Q,20Qand 30 Q
(b) 20Q,30Qand 20 Q
(
(

c) 30Q,40Qand 10Q

d) 40Q,50Qand 10Q [ESE-2009]

Q.34 Forthe circuit shown below, the natural frequencies
atport 2 are given by s+2=0and s+5=0,
without knowing which refers to open-circuit and
which to short-circuit. Then the impedances Z,,
and Z,, are given respectively by

R1
1 o %ﬁ#v» 02
s
z,(s) L S R, Z,5(s)
—_— <3 D ——
1[ c ° 2’

s+5 s+2
K'____”

(@ 's+2 "%5+5

s+2 s+5

Ki—,
®) Kigrg Regin
S s+2
Ki——.
© Rgrs Regis
S+2 S+2
K '
d) Kigrg Regis
[ESE-2010]
Q.35 The Y-parameters of the network shownbelow
are
L 250
o lv‘tl\rlv —D
+ +
‘P
v, 100 Q EE 2L v,
° - °
-0.04 0.04 0.04 -0.04
@ |_004 003 ® |004 003
0.04 -0.03 -0.04 0.04
© |004 003D |004 003
[ESE-2010]

Q.36 The two-port network Pshown in the figure has
port 1 and 2, denoted by terminals (a, b) and
(c, @), respectively. It has an impedance matrix
Z with parameters denoted by 2z,
A 1 Q resistor is connected in series with the
network at port 1 as shown in the figure. The
impedance matrix of the modified two-port
network (shown as a dashed box) is

ei 10 a i [
—AW—— —i—e
! :
i P !
| !
'-——-r—_—.—l { p—p——8
f p —— 1 id

Zy1+1 245 +1 zp+1 Zy
A | 2y zp+1 ©) | 2, zpp+1
Zy+1 24 zy1+1 Z12
© [ Zo1 222] @ [221+1 222}
[GATE-2010]

Q.37 In the circuit shown below, the network N is
' described by the following y matrix:

_{ 018 0015 o voltage gain Va s
0.01S 0.1S Y
25Q I, I
+ +
<
100 V v, N v, 3:1009
(a) 1/90 (b) —1/90
(c) —-1/99 (d) -1/11 [GATE-2011]

Q.38 A 2-port network is represented by the following
equations:
V,=60L+201,
V,=201,+401,
The ABCD parameters of the above network

would be
[, 1 100 3]
2 _—
@ 20} ® |, 1
3 100 i 20
- 7
100 20 3 100
© @1,
L6 3 20 ° |
[ESE-2013]

Q.39 The Z-parameter matrix of the two-port network
as shown below is

I 2+j2 L

v, 3+j4 v,

o0— -0
3+j4 2+)2] o [3+i4 3+j4]
@) [2+j2 5+j6] (©) 3+j4 5+j6
; : 3+j4 2+ )2
24+j2 3+/4 [ ]
c (@) : :
© [2+j2 5+j6} 1+j2 3+j4
[ESE-2013]
Q.40 For the two port network as shown below, the
parameters h,, and h,, are

1o MWy ©2
-20

-
4Q 3

VWYY
AAAA
vy
-]
e

10 02

(@) 1Qand2Q (b) 2Qand 1

1
© 1and%Q (d) 5 @and1
[ESE-2013]

Q.41 For the two-port network shown in the figure,
the impedance (2Z) matrix (in Q) is

300
10— MW 02
+
100 EE EE 60Q
- L -
1o 0
6 24 9 8
@ |42 9 ®) g 24

9 6
(©) [6 24]

42
(@) [6

6
60

[GATE-2014]

Q.42 A 2-port network is shown in figure. The
parameter h,, for this network can be given by

, R R L
o A ——WW—=—o
v1 < VZ
53
© —0
(@ -1/2 (b) +1/2
(c) -3/2 (dy +3/2 [ESE-2015]



. i T5. Findthe two-port shown T7. In the following circuit the z-parameters for
80 Numerical Data Type © [21010 2: OjO] p e
— — - +
- Questions ! 40 I 1 & ] r
7+j4 05 A rayl o 2 k=3 6
Q.43 Forthe circuit shown belowthe voltge V; is_Volts. d | 305 7-j4 10V v, [h] V, §E 250 {3 P
| [GATE-2015] - - : ’ ’ o H EL
D 16Q 3 . °
: Hl =
[_‘ Try Yourself th] [ 2 0.013] 785 25 (768 25
@ -
Q.44 The two-port network in the following circuit has Find 25 38 25 3s

T1. When given network satisfy the reciprocity. Find

z-parameters z,, =40Q, z,, =60 Q, z,, =80 Q the value of 'K’ v, I, 6s 2s 2s 3s
and z,, = 120Q. If V=60V, then maximum power @ v, ) 7 ©) |05 3g 6s 2s
delivered to the load R, will be watts. ! ! .
AW L A T8. Inthegiventwo por; network what are the values
100 (c) v, (d) I, of current I, and 1,7
v, (’:) :;wo—Po: EE R, ﬁ» <1i
o 9 T6. Find ABCD parameters of the network shown
. _| 40 j20 <
‘?3 10040 {2 [ j30 50] s10Q
Q.45 Inthe h-parameter model of the 2-port network given 10 o 40
in the figure shown, the value of h,, (inS)is _. o—\WW MW——o (@) 2£0°A, 1£90°A
T2. FindZ 2 (b) 220°A, 1.20°A
< %9 2 2 V. 320 5V, (C) 24£0°A, 12-80° A
1 ez 3% 2 a0 4 38 1o 48 38 - (d) 2£-90°A, 1/-90°A
o—YWy Wy \AAR Wy VWy VWy o ° o !
MWW 210 2a3a 2o Tio 2aa Do EEEE
1 <& 20 <& o < < < < & >
20 =20
< < [ o °

T3. Find I withrespectto Aand B
[GATE-2014]

Q.46 The ABCD parameters of the following 2-port - - A
network are {i} Vg=1V |Y= [_11 _21] EE R,
(5+j4)Q (5-/4)Q | .
@2+j0)Q T4. Find Z-parameters of the circuit shown
2L
° o O
(@) [3 :o+5] i 3.250;5j2] ° by °
35+j2 05 5§1°9
(b) [ 05 35- jz] )




