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Resistive Networks

[1993]

In the circuit of figure, when switch 5, is closed, the ideal ammeter M, reads 5A,
What will be ideal voltmeter M, read when S5, is kept open? (The value of E is not

specified). Mz

Isc given,calculate the Rth and find Vth
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& network contains linear resistors and ideal voltage sources. If values of all the

resistors are doubled, then the voltage across each resistor is . voltage across each resistor remains

r unchanged because voltage division depends
'.a} halved A 'l— E |: b:' doubled on ratio rather than actual value. As doubling
P - - all the resistance value keeps the ratio unchanged
VEl increased b'ﬁ" four times {d} not ChEHQEd the voltage across each remains unchanged.

The two electrical sub network N, and N,are connected through three resistors

as shown in figure. The voltage across 5 ohm resistor and 1 ohm resistor are
given to be 10 W and 5V, respectively. Then voltage across 15 ohm resistor is

+ 10V
=MV
isn R
Mg AR N
10
+V‘I"ﬁ"': i
(a) - 105V (b) + 105V (c) -15V (d)+ 15V

In figure, A,A, and A, are ideal ammeters? If A reads 5A, A,reads 12A, then
A, should read.

(a) 7 A (=)
(b) 12 A (23) c

(c) 12 A @ }_

(c)
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Isc given,calculate the Rth and find Vth
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Shouvik
Typewriter
The voltage across each resistor remains

unchanged because voltage division depends

on ratio rather than actual value. As doubling 

all the resistance value keeps the ratio unchanged 

the voltage across each remains unchanged.
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[1995]

Find the current transfer-ratio, for the network shown below (figure). Also,

mark all branch currents

[1996]

Find the input resistance R, of the infinite section network shown in Fig.15.

i0 10 1o 10 10
[ WY LT T, SN W
—
(=]
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The current i, in the circuit of Fig.1.1 is equal to _
=34 2= 3A The current i4 is equal to -18A.
(a) 12 A Apply KCL to node a,b and c.
(b) -12 A
%
(c) 4a
(d} MNone of the above

The voltage WV in Fig.1.2 is equal to

-.a} 3V ans is (a) 3V.Apply KVL.
f -
(b -3v [ ] - + 4

5'l."

(c}) 5V
(d) Mone of the above

The voltage V in Fig.1.3 is always equal to

f
(a) ov _O_G/ Maybe 9V,not sure have to check.
(b) 5V +

v +

(c) 1V \T/
(d) MNone of the above 5



Shouvik
Typewriter
The current i4 is equal to -18A.

Apply KCL to node a,b and c.

Shouvik
Typewriter
A

Shouvik
Typewriter
B

Shouvik
Typewriter
C

Shouvik
Typewriter
xA

Shouvik
Typewriter
yA

Edited by Foxit Reader
Copyright(C) by Foxit Corporation,2005-2009
For Evaluation Only.


Shouvik
Typewriter
ans is (a) 3V.Apply KVL.

Shouvik
Typewriter
Maybe 9V,not sure,have to check.


In the circuit of Fig.3.2,

I 16'

.y (18]

(a) 3 JQ
|'B~'

(b) ;§|£1

(c) i§+1aj|n

(d) Mone of the above
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the equivalent impedance seen across terminals a,b is

al /\
241y *1‘?9

jaq

- ]

Ly, -j4n

20 P\/A 40
bir

In the circuit of Fig.3.3, the current 1, through the ideal diode (zero cut in voltage
and forward resistance) equals

(a) O A
(b) 4 A
(c) 1A
(d} MNone of the above

[1998]

ATE
IDV(

The voltage across the terminals a and b in Fig.1.11 is

(a) 0.5V
(b) 3.0V
(c) 3.5V
(d) 4.0V

[2000]

In the circuit of Fig.P1.2, the value of the voltage source E is ”2.>+/

(a) -16V
(b) 4V
(c) -6V
(d) 16V

201 a 10

il I 2 :‘/\/\—%‘\3&
1 = \r

AlE

Wy 10V

The current Id is 1A.Convert current source
to voltage source.Then apply KVL.


Shouvik
Typewriter
The current Id is 1A.Convert current source 

to voltage source.Then apply KVL.
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[2001]

The voltage e, in figure 1.1 is
(a) 2V

(b) 2v

(c) 4V ansisav
(d) 8V
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provided for any rough worlk, if needed.

The voltage g; in figure 2.1 is

(a) 48 V (h) 24V BACD
(c) 36V (d) 28V

24

100 1240 €0

The dependent current source shown in Figure 1.1

(a) delivers 80 W
(b) absorbs 80 W
(c) delivers 40 W
(d) absorbs 40 W

[2003]

Twelve 10 resistances are used as edges to form a cube. The resistance between
two diagonally opposite comers of the cube is

(b) ~a

5
(a) =0
(a) A -

[2005]

Ful -
If R, =R, =R, and R; =1.1R in the bridge

circuit shown in figure, then the reading in

the ideal voltmeter connected between a
and b is

(a) 0.238V
(b) 0.138V
(c) -0.238V
(d) 1v

(©) gu (d) 20

10v () a// ) b
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[1999]

A Delta-connected network with its Wye-equivalent i1s shown in Fig.P2.4. The
resistance Ry, Rz and B3 (in ohms) are respectively
a

e 300 = R
A/Wl SRUNLE
(o
b 150 ¢ Yo, W\O,
(a) 1.5, 3 and 9 (b} 3,92 and 1.5
(c}) 9, 3and 1.5 (dy 3, 1.5and 9

[2001]

If each branch of a Delta circuit has impedance +3Z,then each branch
equivalent Wye circuit has impedance.

z z
(@) = ) BZATE F0.(e) 332 () 5

of the



[1994]

Write down the mesh equations of the following network in term of
i, (£} and i, (£} . Derive the differential equation for i, (t)from these and solve it.

—ww MV

E=0

iH =

10e”

.
N

[1998]

The nodal method of circuit analysis is based on
(a) KVL and Ohm's law (b} KCL and Ohm's law
() KCL and KWL (d) KCL, KVL and Ohm's law



Network Graphs

[1992]

Relative to a given fixed tree of a network,
(a) Link currents form an independent set
(b) Branch wvoltage from an independent set
(c) Link currents from an independent set

(d} Branch voltage from an independent set
[1996]

The number of independent loops for 2 network with a n nodes and b branches is
(a) n-1 (b)Y b-n
() b-n+1

(d} independent of the number of nodes
[1998]

A network has 7 nodes and 5 independent loops. The number of branches in the
network is

(a) 13 (b) 12 (c) 11 (d) 10
[1999]

Identify which of the following is NOT a true of the graph shown in Fig.P1.1
(a) begh - S
(b)) defg
(c) adfg
(d) aegh

The minimum number of equations required to analyze the circuit shown in
Fig.Q.1is c c
|
1

A A

(a) 3 (b} 4 (c) © (d)7



[2004]

Consider the network graph shown in figure. Which one of the following is NOT a
‘tree’ of this graph?

(a) /_\ (b)

[2008]

In the following graph, the number of trees (P) and the number of cut-sets (Q)
are

(A) P=2, Q=2 ) .
(B) P=2, Q=6

(C) P=4, Q=6

(D) P=4, Q=10 @) 3)




Network Theorems

[1995]

Determine the current, /(t],in the circuit given below, (in figure below), using
the Thevenin’s theorem.

24

VVA— VA

+
Zsin{3t+60) 1H

4 |
J
| =
o

[1998]

Superposition theorem is NOT applicable to networks containing

(a) nonlinear elements (b} dependent voltage sources
() dependent current sources (d) transformers
[1999]

The Thevenin equivalent volta D_Eppearing between the terminals A and B of
the network shown in Fig.R2.2 is given.by
(a) j16(3-j4)

AR &
ib:] j15i3+j4} fL‘-. 'é-z - -i& g-:; ‘J+
(c) 16(3+j4) 100.0°v( ~ ) =3 39 -
(d) 16(3-j4) ﬁ’ \\

m e

For the network shown in Fig.P4, evaluate the current I flowing through the 20
resistor using superposition theorem.

—1

AR
L 20
10£0°A r”.U éj& 4 (f)m._zc-m

| l

For the circuit in Fig.P3

(a) Find the Thevenin equivalent of the sub circuit faced by the capacitor across
the terminals a, b.

(b) Find v_it},t=0, given v (0)=0
(c) Find ift),t=0 +




[2005]

For the circuit shown in figure, Thevenin's voltage and Thevenin’s equivalent
resistance at terminalsa - b is 14

1]
() o
T
+ l\“"’; L I
a L
0.51; 56 %’ —— 10v

Tb |
(a) E5Vand 20 (b} 7.5W and 2.5 0
(c) 4Vand 20 (d) 3Wand 2.5 0

AT

For the circuit shown in the figure, the Thevenin voltage and resistance looking

into X-Y are:
1

(A) %v,zn (B) 41!,%51 (©) %v,%g D)4V, 20

The Thevenin equivalent impedance Zy, between the nodes P and Q in the
following circuit is

H 1F
u
10
10
10V 14
Qe
1 1 s +s5+1
A) 1 B) 1+s+= C) 2+s5+= D)———
(A) (B) ++5 (© ++5 (}s‘+25+1



Maximum Power Transfer

[1993]

& dc circuit shown in figure has a voltage source W, 3 current source I and several
resistors. A particular resistor R dissipates a power of 4 Watts when V alone is
active. The same resistor R dissipates a power of 9 Watts when I alone is active.
The power dissipated by R when both sources are active will be

(a) 1W

'] + Resistive

kb:l 5w W network R
(C) 13 W - ::
(d) 25 W

[1994]

A generator of intermal impedance, Z_, deliver maximum power to a load
impedance, Z,,only if 2, =

[1995]

The value of the resistance, R, connected across the terminals, A and B, (ref.
figure), which will absorb the maximum power, is

©

(a) 4.00 ko (b) 4.11 ko (c) 8.00 ko (d) 9.00 ko

A voltage source of internal impedance R, + jX,supplies power to a load of
impedance Ry + jX;in which only R;is variable. Determine the value of R, for

maximum power transfer from the source to the load. Also, find the numerical
value of R, if the source impedance is 3.04 (purely resistive} and X;is 4.00.

The value of R {in ochms) reguired for maximum power transfer in the network
shown in Fig.P2.3 is

(a) 2
(b) 4
(c) 8

(d) 10




In the circuit shown in Fig.7, it is known that the variable current source I
absorbs power. Find I (in magnitude and direction) so that it receives maximum
power and also find the amount of power absorbed by it.

0 40
+ P
e AT A B
- R
s 40
40 20 0
40 R 20 .fT 4
/ L/
ir

In the circuit of Fig.22 when R = D0, the current igequals 10A

(a) Find the value of R for which it absorbs maximum power
(b} Find the value of ¢
() Find Vi when R = = (open circuit)

In figure 2.2, the value of the load resistor R which maximizes the power
delivered to it is

106 iH
(a) 14.140 NV 117/
(b) 100
(c) 2000

(d) 28.280 EmcOS mt(D %R

In the network of Figure 2.1, the maximum power is delivered to R if its value is

It —>»

%409_
0.51, 20;2% RL

— sov

(a) 160 ) N (c) 600 (d) 200



[2003]

A& source of angular frequency 1 rad/sec has a source impedance consisting of 10
resistance in series with 1 H inductance. The load that will obtain the maximum
power transfer is

(a) 1 4 resistance

(b} 1 © resistance in parallel with 1 H inductance
() 1 @ resistance in series with 1 F capacitor
(d} 1 £ resistance in parallel !f)tkh—ﬁ Ecapacitnr

[2005]

The maximum power that can be transferred to the load resistor R, from the

voltage source in figure is 100a
M
=
+ RL
10w T =
(a) 1w (b} 10W (c) 0.25 W (d)o.5w

An independent voltage source in series with an impedance Z_ = R, + jX_ delivers
a maximum average power to a load impedance Z, when

(A) Z =R, + jxs (B) Z; =R,
{C} ZL = sz {D) ZL = Rg - jxs

A fully charged mebile phone with a 12V battery is good for a 10minute talk-
time. Assume that, during the talk-time, the battery delivers a constant current
of 2A and its voltage drops linearly from 12 V to 10V as shown in the figure. How
much energy does the battery deliver during this talk-time?

v(t)

(A) 220] (B) 12k] (C) 13.2kJ (D) 14.4k]



In the interconnection of ideal sources shown in the figure, it is known that the
60V source is absorbing power

(T\2ov
/

Which of the following can be the value of the current source ¢ 7
(A) 104 (B} 13A (C) 15A (D) 18A

In the circuit shown, what value of Rg maximizes the power delivered to R.?

W 4n
443 44
AW AW »
=+

8
(A) 2.40 (B) S0 (C) 40 (D) 60



Time-domain analysis

[1991]

ep— _

The network shown in figure is Ri=50
initially under  steady state
condition with the switch in
position 1. The switch is moved
from position 1 to position 2 at t =
a. Calculate the current
f(t)through R, after switching.

10V

o mam lmmem e e S sl -

[1993]

In the following circuit the capacitance varies as C = KW, where K is a constant
equal to 0.5 Farads/Coulomb and Q, the charge on the capacitor in Coulombs.
Determine the current through the circuit and sketch the voltage waveform
across the capacitor (V) for a step input V, as shown in figure.

i 3K

-
-

vl
Wy l
—»t

Ve

P

[1994]

A ramp voltage, v(t) =100velts, is applied to an RC differentiating circuit with R
= Sk and C = 4pF, The maximum cutput voltage is:
(3a) 0.2 volts (b} 2.0 volts (c) 10.0 volts (d} 50.0 volts

The circuit shown in the figure, is initially in its steady state. Switch is opened at

t=10. R
P(tﬂ:l
10 10
AR A
% 20
— 12V 10 D i ——
10MV
—0




(1) Determine the initial voltage, V. (0-)across the capacitor, and the initial

current, it. (0 -}, through the indicator.

(2) Calculate the voltage, V; (t), across the inductance for t = 0.

& DC voltage source is connected across a series R-L-C circuit. Under steady-
state conditions, the applied DC voltage drops entirely across the

(a) Ronly (b} Lonly (c}) Conly
(d) R and L combination

Consider a DC voltage source connected to a series R-C circuit. When the steady
state reaches, the ratio of the energy stored in the capacitor to the total energy
supplied by the voltage source, is equal to

(a) 0.362 (b) 0.500 (c) 0.632 (d) 1.000

[1996]

The voltages V., V.,, and V-;across the capacitors in the circuit in Fig.2.3,
under steady state, are respectively

iy 25K
1
I\/\'\f l o {1.1 I_.,f-,.-'\A_J
+
Vi A0k Vs 3F

mwh_) 1FAT

(a) 80V, 32V, 48V (b) 80V, 48V, 32V
(c) 20V, 8V, 12V (d) 20V, 12V, 8V

In the circuit of Fig.2.1 the energy absorbed by the 40 resistor in the time
interval (0,=]) is 401

FUATA
(a) 36 Joules (b} 16 Joules 4
(c} 256 Joules (d) Mone of the above 10V '.\T ZF Ve

I Vel 0)=5V

The parallel RLC circuit shown in Fig.1.7 is in resonance. In this cicuit
(3) |Ig|<1mA

|Tg + I| > 1mA n j]L I]E
o 1mA RMS ROBL
. L]

= 1mA

|IR + IC




In the circuit shown in Fig.3.1(a) - (c), assuming initial voltage and capacitors
and currents through the indicat ; be zero at the time of switching (t = 0),
then at anyt iem t > 0. J,L-\QIua —

R

(a) t=0 (1) Current increases monotonically
g
g
R

with time

'||+

(b) % (

A 2} Current decreases monoctonically
with time
+
v _‘, C
(c) ) " (3} Current remains constant at V/R
£=0 i .
(4) Current first increases then
i L decreases
TV (5] No current can ever flow
|
[1999]

In the circuit of Fig.P3, the switch 'S’ has remained open for a long time. The
switch closes instantaneously att =0

(a) Findv,fort=0andast 3 =
(b) Write an expression for W, as function of timefor 0 £t < «
(c} Bwaluate V, at t = 25 psec.

120
104 S*

Ve 2A

|

In the following circuit, the switch S is closed at t=0. The rate of change of

current %{0 +) is given hy

5 R
L J %Rs m L%

(R+Rs)I;
] © =T

(a) 0 (8) (D) =



In figure 1.2, the switch was closed for a long time hefore opening at t = 0. the
voltage Vx att = 0% ©

t=0
(a) 25V
(b) 50V
(c) -50V
(d)y ov
SH
OO —e
WA
] 200 .
v —
[2003]

The differential equation for the current i{t) in the circuit of Figure Q.5 is

d?i dai L . -
(3a) 2—+2—+i(t}=sint W__Jﬂﬁ_ﬂr\'
' dt*  dt 2H
= i ) in ¢ 1F
(b) d;+2£+2a[t]=cost =0t
dt dt o
d?i P
(c}) 2—5+2—+i(t)=cost
dt dt
:J_. -
(d) d—;+ 2£+ 2i(t)=sint
dt dt

A square pulse of 3 volts amplitude is applied to C-R circuit shown in figure. The
capacitor is initially uncharged. The cuput voltage vy at time t=2 sec is

v 0.14F
- Sl
3v o il

Wi

—

2
§ 1kn Tv-:
O

a

L

Zsec t

(a) 3V (b) -3V (c) 4V (d) -4av

The time domain behavior of an RL circuit is represented by
L% +Ri=V, (1+Be™  sintju(t).

For an initial current of i(0)=—=2, the steady state value of the current is given

I
by

N AT _\ 2\
(A) 1{t)]— =2 B} i(t)j——2%
(A) i(t) a (B) i(t) =
2
(© i[t]—}%(lﬂa] (D) i[t]—}“g”[l+B]



For the R-L circuit shown in Fig.Q.5, the input voltage v, (t)=w(t].The current
i(t) is
1H
_

it}

'V|::t:|
262
|§
= i:t:l fo E r—
va) AL {b) i)
1 S
0.31f--3 ! —
I 0.63 7/
| |
! 1
: I
2 o '
(=) 1/2 tizec)
ift) it
(c) (d)
= - sl 1 et
0.31 -5 .63 |-
i i
1 1
I I
1/2 t{zec) 2 t{sac)

In the circuit shown below, the switch was connected to position 1 at t <0 and at
t=0, it is changed to position 2. Assume that the diode has zero voltage drop

&+

and a storage time t,. For 0 <t =¢t_,v,is given by (all in Valts)
1

~—

N R —1 1K Vg

LV

- —T— sV

o .
(A) v, =-5
= N
(B} v, =+5

(C) O=wvy, =5

(D) S=<v, =<0



In the circuit shown, V.is 0 volts at t =0sec. For t > 0, the capacitor current
i (£}, where t isin seconds, is given by

20k

ie
— /MW —
10V zokszz V., == 4uF
(A) 0.50 exp(-25t) mA (B) 0.25 exp(-25t) mA
(C) 0.50 exp(-12.5t) mA (D) 0.25 exp (-6.25t) mA

The circuit shown in the figure is used to charge the capacitor C alternately from
two current sources as indicated. The switches S1 and $2 are mechanically
coupled and connected as follows

For 2nT=t=(2n+1)T, (n=0,1,2,...) S1ltoPlandS2top2
For (Zn+1)T=t<(2n+2)T, (n=0,1,2,...) SltoQlandS2toQ2

Assume that the capacitor has zero initial charge. Given that u(t) is a unit step
function, the voltage V_(t) across the capacitor is given he

(A) 3 (-1) tu(t-nT) (B) u(t)+23 (-1) u(t-nT)
(€) tu(t)+23 (1) (t—nT)u(t-nT) (D) 3[0.5- e " 4 0.5e 7]

(=]

n=0 n=

The switch in the circuit shown was on position a for a long time, and is moved to
position b at time t=0. The current i(t) for t>0 is given by

10k a b
T - S
E

100v C)

~Li it)

2uF
I %5-(51

D.SIILF/T 0.3uF

(&) 0.2e7u(t)ma (B) 20 u{t)mA

(C) 0.2e7™uit)ma (D) 20e™™u{t)mA



Laplace Transform

[1993]

If tF(s)=1F(t)]= K

————then limf(t}is given by
- (s+1)(s* +4) e

(a) % (b} zero (c) D<A <12
[1995]
2(5+1] )
If L|f(t)|= ————, then F(0+) and f{=]are given b
[F )] s' +25+5 (0+) o d Y
(a) 0, 2 respectively (b} 2, 0 respectively

.0 respectively

| ra

(c) 0, 1 respectively (d)

Mote: 'L’ stands for "Laplace Transform’ of]

¥, (s)= S;‘ilcoth[as] ATE

Where o Is a constant. Determine the value of o.

[1996]
The inverse Laplace transform of the function %m
[s+1)|5+3)
(a) 2ef—e* (b) 2et +e™* (c) et -2
[1998]
If f(t)= ——— . then the value of lim fF(t}
5% + @ Epes
(a) cannot be determined (b) is zero
(c) is unity (d) is infinite
[2000]
- s+2 - 5% +1 P
Given that L=f(t)]==2"=,L[f(t)|= ————,
- (ﬂ s +1 [(':I— (s+3){5+2) !
LTh(t)]is
st +1 1
@) s+3 (b) S+3
s +1 S+2
() (d) None of the above

(s+3)(5+2) s°+1

(d)5 < A < 12

l:lj} E—.‘.’ " e—3.‘.’

h(t) = [f(r}g(t-r]dr.



Solving Network in s-domain

[1991]

The voltage across an impedance in a network is V(5] = z(s)I (s}, where V(s),
Z(s} are the Laplace transforms of the corresponding time function
vi(t),z(t) and i(t). The voltage v (t}is:

1
. (b) vit)=[i(t).z(t-r)dr
ATE ‘u

1
(c) vit)=|i(t).z(t+r)dr (d) vit)=z(t)+1i(t)

u}

(a) vit)=z(t)wv(t)

Find the Laplace transform of the waveform x (t} shown in figure.

T ] & *—
T(2T AT 4T [5T 6T

-1 —>t
_2 E—
|
[1992]
For the compensated attenuator of figure, the impulse response under the
condition R,C, = R,C,is: Ri
—'w,-'".l'"'u"‘—
(a) = 1-e"% u(t) T— y +T
R+ R ) (|:'.
R Ve R P S
(b) —=2—4(t) ¢ o
R +R, l %
X C -
1
(€@ —2_u(t) (@) —2_1-eFTur)
Ry + R, R+ R

Assuming that the amplifier shown in the figure below, is a voltage controlled
voltage source, show that the voltage transfer function of the network is given by

V. (5] K
T = S S S
)=V e " 2+@ ks +1
1z
10 10
0 A A~ v——o
Vi(s) 1F — WVals)
o— 0

AT



[2000]

In the circuit of Fig.P.11, the voltage v(t) is 14 10

[a) eat _ebr (t}) ear N E,br

(c) ae™ — be® (d) ae® + be C‘D et vm% 1H obt CD

The network N in Fig.P6 consists only of two elements: a resistor of 1Q and an
inductor of L Henry. A 5V source is connected at the input at £t = 0 seconds. The

inductor current is zero at t =0. The output voltage is found to be 5=V, for
(a) Find the voltage transfer function of the network.

(h) Find L, and draw the configuration of the network.

(c) Find the impulse response of the network.

— 0
+
Input M Output
voltage voltage
I

Fig.P6

The circuit shown in Figure 4 is operating in steady-state with switch S, closed.
The switch S, is opened at t = 0.

(a) Find i (07).
(b} Find e (07).

(c) Using nodal equations and Laplace transform approach, find an expression
for the voltage across the capacitor for all t = 0.

24 e, () 20 S(t) F. =18
-l: 4 l’\l\ﬁh € l: i _
15V 1 10V
— —c==F —_—
8
A system described by the following differential equation
2

%— 33—}; + 2y = x(t]is initially at rest. For input x(t) = 2u(t), the output y(t) is
(a) ([1-2e'+e " ult) (b) (1+2e' —e *|ult)

(c) (0.5+e’+1.5e *|uit) (d) (0.5+2e " +2e*|u(t)



The switch in Figure 3 has been in position 1 for a long time and is then moved to
position 2 att =0,

25k 10u(-t)v

ool
20k SH
+
| Ly 4H 1kt
v — oope TU°

S0k

e (o) dV_(t)
(a) Determine V(0" and I, (07 (h) Determine ;; ) att=0°

(c¢) Determine V.(t) fort >0

The circuit for Q.33-34 is given in figure. For both the questions, assume that the
switch S is in position 1 for a long time and thrown to position 2 att = 0.

1 g

C

o o) Héﬂ

n—

iz(E)wy R

=

v = - i
i ]

C

23, At t = 0%, the current i, is

- - - 3 -1/ %
(a) BT (b} n (c) IR (d) zero

The circuit shown in Fig.Q.32 has initial current 7, (0 ) = 1Athrough the inductor

—1V across the capacitor. For input v(t) = u(t), the
Laplace transform of the current i(t) for tz0 is

and an initial voltage V. [0 | =

10 i
o — BT
+ —=
ift) "
w(t) T 1F
5 s+ 2 5—2 s—2
(a) = (b} (c) (d) ———
5 +5+1 5 +5+1

5 +s5=1 5 +s5-—-1



L [s) and I (s})are the Laplace transforms of it} and i (t)respectively. The

equations for the loop currents I, (s} and I; (s} for the circuit shown in figure

0.33-34, after the switch is brnug_il“l_t from position 1 to position 2 att = 0, are

1

R+ls+— -Ls "T I'S'I_ b=
ra} Cs Pl =?
i | N

s Rre2 LRSI g

| Cs | - -

_ 1 - i i

R+ls+— -Ls |} (s)] | v
(b) Cs Pl .'=_—?_

L ! P |
s e L |BIsl] | g |

| Cs - -

_ 1 - o

R+ls+— -Ls I ()] | V|
(c) Cs |:'_. i i
1Y PR

s Rets L LEISI o)
| Cs - -

_ 1 -

R+ls+— -Ls L s v
rd:l Cs |: 1l I-= —?
L P |

s Rels-2|RSI | g

L Cs

For the circuit shown in Fig.Q.35, the initial conditions are zero. Its transfer

. ) V.is).
function H(s|=——1Is
V: -5_1 iﬂkﬂ 10mH
, 106 OB e
(a _ b i
(2) s* +10%s +10° (b) s +10°s +10°
10% 10° Vilt) 100pF == We(t)
(c) — - —  (d) : _
55 +10°s =10 sf +10% +10

A 2mH inductor with some initial current can be represented as shown below,
where sis the Laplace Transform variable. The value of initial current is:

II.SJ

India Mock GATE Classroom Test Seri
acheding section tests and full tests are de
inwith [ISc alumni in our online discussi

2007 ed by GATE Forum in over 25 citiss all over India. Queston
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rumes, and more, For mors detadls,
visit
vpwew gateforum.com
Thy TE Think GATE Forum
1 mv

+

(A) 0.5 A
(B) 2.0 A
(C) 1.0 A
(D) 0.0 A



In the figure shown below, assume that all the capaciters are initizlly uncharged.
If v, (t)=10u(f} Volts,v, [t} is given by

apF ]
Vi(t) —_— Valt)
4k —~ 1 I-'IF ok

(A) 8™ valts

(B) 8(1-e™"™*) volts
(C) Bu(t) Volts

(0 8 Volts

Common Data Questions 74 & 75

The following series RLC circuit with zero initial conditions is excited by a unit
impulse function a(t)

1H 10

0000

5(t) 1F -I- V(1)

74. For t > 0, the output voltage V_(t) is

(1 NE 1
2 -=t —t 2 —=t
A) —le? -e:Z B) —te 2
(A) 5| (B) ;A
1 { Y 5 1 / \
(C) —=e 3tcos‘£t (D) —e 3tsin|£t‘
3 L2 ) 3 2 )
75. For t > 0, the voltage across the resistor is
( ﬁ— 1 \: 1 r / Y ¢ y
(A) iE’_:L—E‘zk- (B) e3tjca~s‘ﬂ —isin|ﬁ|
V31 | 2 ) 32
1 { Y 1 F \
2 -2t (43t 2 -3t (43t
() Ee Sml_TJ (D) Ee COS‘__TJ



Frequency-domain analysis

[1991]

In a series RLC high @ circuit, the current peaks at a frequency
(a) egual to the resonant frequency

(b) greater than the resonant frequency

(c}) less than the resonant frequency
(d} none of the above

The pole-zero pattern of a certain filter is shown in the figure below. The filter

must be of the following type. e
- +i2
(a) low pass (b} high pass T ﬂ.
(c) all pass {d) band pass = EEe
o Cr
-1 +1 —=
® -t O
_.JE
[1992]

For the series R-L circuit of figure(a), the partial fissure diagram at a certain
frequency is shown in figure [t}a}\ﬂre erating frequency of the circuit is:

+ O A RN _

— — Vi
_ V¥ Ve oo 4
W Ve -~ v
—_ G _
Ve
(a) (b)
(3} equal to the resonance frequency
(b) less than the resonance freguency
(c) greater than resonance frequency (d) not zero

[1993]

If s° +3s” + 45+ A= 0, then all the roots of this equation are in the left half plane
provided that

(a) A > 12 (b} -3 <A <4 (c) 0D<A <12 (d})5 =« A < 12



[1994]

The response of an LCR circuit to a step input is
(a) over damped

(b} critically damped

(c) oscillatory

If the transfer function has

(1) poles on the negative realg'ﬁrE

(2} poles on the imaginary. axis

(3) multiple poles on the positive real axis

(4) poles on the positive real axis

(5) multiple poles on the negative real axis

Calculate the frequency at which zero-transmission is obtained from the Wien
bridge shown in the figure below.

&

Vin(t)
"-"uut':t:'

A series R-L-C circuit has a Q of 100 and an impedance of (100+ jOjQ at its

resonant angular frequency of 107 radian/sec. The values of R and L are: R =
chms, L = ohms.

In the circuit of Fig.10, R=1000, L = 20nH and C = 32 pF.

The circuit is maintained at a temperature of 300K. Derive and plot the power
spectral density of the voltage V,. Mark all the relevant peints on the plot with

numerical values. (The Boltzmann constant k = 1.28x 1037 /K )
[1998]

A high Q-quariz crystal exhibits series resonance at the frequency @, and parallel
resonance at the frequency @,. Then

f H -
(a) w,is very close to, but less than w,. (b) @, = w,.

e H
(c) e;is very close to, but greater than a,. (d) o, = m,.



Determine the frequency of resonance and the resonant impedance of the parallel
circuit shown in Fig.3. What happens when L = CR*?

L R
L RV

& coil with a quality factor (Q) of 10 is put in series with a capacitor C,; of 10 pF,
and the combination is found to draw maximum current when a sinuscidal
voltage of frequency 50 Hz is applied. A second capacitor Cz is now in parzllel
with the circuit. What should be the capacitance of Ca for combined circuit to act
purely as a resistance for a sinuscidal excitation at a frequency of 100Hz?
Calculate the rms current drawn by the combined circuit at 100 Hz if the applied
voltage is 100 WV (rms).

[2000]

The circuit of Fig.P1.25 represents a
(a) low pass filter

(b) high pass filter

(c) band pass filter CDUS
(d) band reject filter

[2003]

A series RLC circuit has a resonance frequency of 1 kHz and a quality factor Q =
100. If each R, L and C is doubled from its original value, the new Q of the circuit
is

(a) 25 (b) 50 (c) 100 (d) 200
[2004]

Wy 15] L
® = of an R-L-C circuit is given by
I IIS.-

The transfer function H(s| =

10°
T s £20s+10°
the Quality factor (Q-factor) of this circuit is
(3) 25 (b) 50 (c) 100 (d) 5000

H|s|



Consider the following statements S;and S:
Sy: At the resonant frequency the impedance of a series R-L-C circuit is zero,

Sz0 In 2 parallel G-L-C circuit, increasing the conductance G results in increase in
its @ factor.

Which one of the following is correct?

(a) 5;is FALSE and Sz is TRUE (b} both S5, and 55 are TRUE
() S;is TRUE and S2 is FALSE (d}) both S, and S2 are FALSE
[2005]

The condition on R, L and C such that the step response yit) in figure has no
oscillations, is

- R
\J7) [ E— o
+
u(t]? Ca= T y(t)
")
1L L m 1

(a) Rz< L b) REJ: RaE%— d) R = ——
(a) S\C (b} - (c) = (d) Jic

In a series RLC circuit R = 2k, L=1H, and C =

llD_uF.The resonzant frequency
is
1

(a) 2x10%Hz (b}-;xlﬂqHz (c) 10%Hz (d) 2r = 10°Hz

The first and the last critical frequency of an RC-driving point impedance function
must respectively be

(a) a zero and a pole (b} a zero and a zero
(c) a pole and a pole (d) a pole and a zero

The RC circuit shown in the figure is

| :
+ +
R C
]l"'; R == VD
(A) a low-pass filter (B) a high-pass filter

(C) a bhand-pass filter (D) a band-reject filter



Two series resonant filters are as shown in the figure. Let the 3-dB bandwidth of
Filter 1 be B, and that of Filter 2 be B.. The value of L3 is:

Cl |r_1 Cl=4C1 -|I-'_]=:._1
. || . |l
+ ” + + || +
V R Vv, V R v,
Filter 1 Filter 2
1 1
A) 4 B) 1 C) = D)=
(A) (8) © 3 (0) 4

The pole-zero plot given below corresponds to a

j@

*
x

w

(A) Low pass filter  (B) High pass filter (C) Band pass filter(D)Notch filter

: . WL s
If the transfer function of the following network is —— = L
Visl 2+sCR

The value of the load resistance B is
(A) R/4 (B) R/2 (C) R (D)2R



Steady-State Analysis

[1994]

A series LCR circuit consisting of R = 100, |X,|= 200 and |X,|= 204, is connected
across an a.c. supply of 200V rms. The rms voltage across the capacitor is:
(a) 200s -90°V (b) 200 +90°V (c) 4002 -90°% (d) 4007 +90°V

[1995]

The RMS value of 2 rectangular wave of period T, having a value of +V for a
duration, T, (= T)and -V for the duration, T -T, =T,, equals

(a) v by LizTay © L (d}gv
]
2 2

T V2

The current, i(t), through a 102 resistor in series with an inductance, is given
by

f(t)=3+4sin{100t + 45%) + 45in (300t + 50°) Amperes

The RMS value of the current a Epower dissipated in the circuit are:

(a) 414,410 W, respectively {b)=+354, 350 W, respectively

(c) BA, 250 W, respectively (d) 11A, 1210 W, respectively
[1996]

In Fig.1.1, 4.4 and 4;are ideal ammeters? If 4 and 4,read 3A and 4A
respectively, then 4; should read

L
(3) 1A —~ _@ e
(b) 5A Y, -
(c) 7A N
(d} MNone of the above ()

Sinuscidal veltage source

In the circuit of Fig.1.2, assume that the diodes are ideal and the meter is an
average indicating ammeter. The ammeter will read

(a) 0.4y24 o
r
._b:l 0.448 5,
rey 0.8
(c) —=a _ 10K
T dsinut volts
F a. | -
@ o ATE 2o
0 -




e = Ji tH
It.l‘\.‘;«): % : iF
;iu{t} Wealt) +i13

In the circuit of Fig.23, all currents and voltages are sinusoids of frequency o
rad/sec.
(a) Find the impedance to the right of (A,B) at w = 0 rad/sec and o = = rad/sec.

(b) f w = w, radf/sec and i (t)=TIsin{w,t)A where I s positive

wy = 0,ay = =then find I, oy and i (t)
[2000]

In Fig.P2.14, the steady state output voltage corresponding to the input voltage 3
+ 4 sin 100t W is

4 | x)
(a) 3-Esm{mm-i|v . we
f o input 10uF == output
(b) 3+4y2sin[100t -2 v "
4 |

(©) ; +%5’m[ 100t + %IV

(d) 3+4sin| 100t + . v

For the circuit in Fig.P4, which is in steady state

(a) Find the frequency ,at which the magnitude of the impedance across
terminals a, b reaches a maximum.

(b) Find the impedance across a, b at the frequency a,

If v.(t)=Vsin(a,t), findj_(t), iz (t). 20
(c) If v (t) sin{a,t), finc I?JEJ[JE | . v N
+ 14 200 Ve
Vi(t) G) if 1 % ]




[2001]

When the angular frequency o in Figure 2.3 is varied from 0 to =, the locus of the

current phasor I is given by

i(t)
i (t) L6V i2(t)
Emcoswt () Ry Ra
—|— C
(@) | w=o (b) >
t N0 E-f£ 0
~,/ - _¢_ P
*—E_n—r-}«Eﬂ E = E,/0° K
2R, 2R,
(c) .
E=E_/0°
1z
UJ:D “H#r’_ -\-1"'\
.'|r \\-.I/U’_o
. | >
E=E_-0°
e
R, 2R, 2R

For the circuit shown in figure 3, determine the phasors E;, E;, I and 1,.

1

N

0.50 120

IWE;

Ei=10-20°

©

0

GIEH%T Eo




[2003]

The current flowing through the resistance R in the circuit in figure has the form
P cos 4t, where P is M=0,735H

(a) (0.18+j0.72) % - ,_L

(b) (0.46+j1.90) . % é L

(c) -(0.18+j1.90) =
)

L
(d) -(0.192+j0.144) yezcomar (~)
=LC0E

"u"."'.

An input voltage v(t}) = 1042 cos(t+10°)+ 1043 cos(2t +10°|Vis applied to a

series combination of resistance R = 10 and an inductance L = 1H. The resulting
steady state current i(t) in ampere is

(a) 10cos(t+55° +10cos (2t +10° +tan™’ 2|
3

(b) 10cos(t+55%)+ mJ? cos (2t + 55°)

(c) 10cos(t-35° +10cos|2t+10°—tan™ 2|

(d) 10cos(t-35°)+ 10@::05[3—3?:

The circuit shown in Fig.Q.3, with R :%Q,inH,C=3F has input voltage

vt} = sin2t. The resulting current i(t) is

(a) 5sin|2t +-53.17)

L ]
3

4

(b) Ssin(2t —53.1°) i) é
1 = —_—
(£} 25sin(2t +53.17| V() - "ﬁ T c
A
l

(d) 25sin|{2t —53.1°|

For the circuit shown in Fig.Q.4, the time constant RC = 1ms. The input voltage
is v, |t} = 42 5sin10°t. The output voltage v, (t)is equal to

R

(a) sin(10°t —457) oW .
r = 3 o)
(b) sin|10°t + 457 VA(t) —— . Walt)
(c} sin(10°t-537|

L ]
L]

(d) sin{10%t +537|



For the circuit in figure the instantaneous current & (t]is

j2ia -j2a

E] \_F)
540“Au’$ i’T . }‘{:b 10.60°A

=
[ [
(a) 1“:“3 £90°Amps (b) m,:ﬁ

= =

£ —90*Amps

(c) 5£60° Amps (d) 5<£—60° Amps

In the AC network shown in the figure, the phasor voltage V,g(in Volts) is:

A

- Eseg
5-30°A (1)
30 54— j3q %

(A) 0 (B) 5.30¢ (C) 12.5.30° (D) 17.,30°

An AC source of RMS voltage 20V with internal impedance Z, = {1+ 2]} feeds a
load of impedance Z =(7+4j)Q in the figure below. The reactive power
consumed by the load is

Z = (1+2j)2
s |
| I

+
20400V (_)

Z =7+

(A) 8VAR (B) 16VAR (C) 28VAR (D)22VAR



[1993]

For the circuit shown in figure, determine the readings of the two wattmeters.

Phase sequence is RYE. /-%”“--\
I

.'1{ T

f Wy

4004
2Phase
SOHz

R
supply
.
Y R=50
L=275.66mH
Wz

If the 3-phase balanced source in Figure 2.2 delivers 1500 W at a leading power
factor of 0.844, then the value of Z, (in ohm) is approximately

WS

[2002]

(a) 90,32.44° -
Z . 4 L
(b) 80.,32.44: 4:}l‘w -
_ o 3 PHASE
(c) 80s-32.44 SrasE | ] .
(d) 90s -32.44° SOURCE

|




[1993]

Two 500 kWA alternators operate in parallel to supply the following loads:
(I) 250 KW at 0.95 p.f. lagging
(ii) 100 KW at 0.85 p.f. leading

One machine is supplying 200 KW at 0.9 p.f. laying. Calculate the p.f. of the
other machine.



Mutual Inductance

If the secondary winding of the ideal transformer shown in the circuit of the
figure has 40 turns, the number of turns in the primary winding for maximum
power transfer to the 29 resistor will be

Ideal
Transformer

-

40
turns

20

(a) 20 (b) 40 (c) 80 (d) 160

Two 2H inductance coils are connected in series and are also magnetically

coupled to each other the coefficient of coupling being 0.1. The total inductance
of the combination can be

(a) 0.4 H (b} 22 TE (c) 4.0 H (d) 3.3 H

For the network shown in Figure 4, R = 1 K@, L, = 2H, L,= 5H, Ly = 1H, L, = 4H
and C = 0.2 pF. The mutual inductances are M;, = 3H and M5, = 2H. Determine

(a) the equivalent inductance for the combination of L; and Ls.
(b) the equivalent inductance across the points A and B in the network.
(c) the resonant frequency of the network.

vstt)G

The equivalent inductance measured between the terminals 1 and 2 for the
circuit shown in figure, is

M
‘/-"_ _'--‘_‘
-

1 L

s e
(a) L,+L+M (b) L,+L,—M () L,+L,+2M (d)L,+L, —2M

L . jaa

Impedance Z as shown in figure is: /ﬁmﬁ, r"ﬁ@(

(a) j290

(b) joo \
(c) jlo0 e
(d) 7390

Z

jloo—




Two-port Network

[1991]

Two two-port networks are connected in cascade. The combination is to be
represented as a single two-port network. The parameters of the network are
obtained by multiplying the individual

(a) z-parameter matrix (b} h-parameter matrix
() y-parameter matrix (d) ABCD parameter matrix
[1992]

For a 2-port network to be reciprocal
(a) z,,=2,, (b) v.. =¥, (c) h,=-h, (dy AD-BC=10
[1993]

Find the Y-parameters (short circuit admittance parameters) for the network

shown in figure. |
1F

[1994]

The condition that a z-port network is reciprocal, can be expressed in terms of its
ABCD parameters as

[1995]

For the 2-port network shown in figure, determine the h-parameters. using
these parameters, calculate the output (port '2") voltage, v,,when the output
port is terminated in a 30 resistance and 2 1V (DC) is applied at the input port
(V, =1V).




[1996]

In the circuit shown in Fig.2.1, N is a finite gain amplifier with 3 gain of k, 3 very
large input impedance, and a very low output impedance. The input impedance of
the feedback amplifier with the feedback impedance Z connected as shown will

be
Z
i 1] 3 3
(3) z|1-¢ (b) Z(1 - k)
I'\. ~ +|:_,1_ 1
W M Vo
() —Z— (d) —2 .
(k-1) (1-k) -0

The open circuit impedance matrix £,_of a three-terminals two-port network with
& as the input terminal, B as the output terminal and C as the common terminal,
is given as

~_ - [2 5]

| Zoc | = '

=S |3 7]

Write down the short circuit admittance matrix ¥, of the network viewed as a

two port network, but now taking B as the input terminal, C as the common
terminal and A as the common terminal.

[1998]
0 2
The short-circuit admittance matrix of a two-port network is 1 =
— 0|
2
The two port network is ATE
(a) non-reciprocal and passive {b} non-reciprocal and active
() reciprocal and passive (d) reciprocal and active

[1999]

A 2-port network is shown in Fig.P1.4. the parameter h,, for this network can be
given by

I, —» R F*—1,
+0 LY 4 WN—D 4
Wi 10pF R,.P' W2
_LI'_ |/ _E_
1 1 3 3
(a) ) (b} +E (c) 3 (d) +E



[2001]

The admittance parameter Y4, in the 2-port network in Figure 1.4 is
(a) -0.2 mho

(b) 0.1 mho
(c) -0.05 mho
(d) 0.05 mho

The Z parameters Z,; and Z,, for the 2-port network in figure 2.4 are
o 16 . 20

(@) 2y = _H'E‘E'.;Zjl = ""ﬁﬂ: Iy AAA N ’ o
6 N 4 N 401
[b) le = Hgl,rz:l = HEE‘-; ELT % TEE
1 TIDE;

I

() 2y, = Hﬂ;zn = ‘1—51a .
4 4

) Z,=— 7, =—Q:

(d) 2y = 3920 =g

The admittance parameters of a 2-port network shown in figure 5 are given by
Yy = 2 mho, Yy = -0.5 mho, Yz = 4.8 mho, Yz = 1 mho. The output port is
terminated with a load admittapce-Ye= 0.2 mho. Find E; for each of the following
conditions? AL L

(a) E,=10.,0°V

(h) 1,=10,0°A

(c) A source 10-0° V in series with a 0.25Q resistor is connected to the input
port.

Consider the network in Figure 5.

1040
MW
So ATE
1@ MY ™\ 1 s P
IA —
I,+1,
PORT-1 100 o1 PORT-2
1'e * el
Iz

(a) Find its short-circuit admittance parameters.
(b) Find the open-circuit impedance Z,.



[2003]

The impedance parameters Z;; and Z,: of the two-port network in figure are

(a) Zy; = 2.750 and 2,2 =0.250 e e a0
(b} Zy; = 30 and Z;3 =0.50 1-———"-’5’*-'\3-—”\“1\_:,'_"'-"-’\“—.2
() Zy1 =30 and 2,32 =0.250 iﬂg 1{1‘?
(d) Zy, = 2.250 and Z,, =0.50 ] |
i'e .>
[2004]

For the lattice circuit shown in Fig. Q.21, 2, = j20 and 2, =20, The values of

the open circuit impedance parameters Z = Zu Zli.are
(Zai o Zaz
{a} ::Il-'_.l-I| 1_.i| Zn
: -] 1=+1] _ . 2
(b) : 1- _;l- 1+ _j'
=1+7] 1-7 Za
© 70T z,
1-7 1=
@ [177 TiTd 2 .
=1-7 1-7} 2
[2005]

The ABCD parameters of an ideal n:1 transformer shown in figure are

n 0
.Th | f ¥ will'be. [\ -
[D X} e value of X wi EJL'\TE
Iy I

—h— r'\_‘?—
3 -
Wy E V3
A
=
- -
n:l
1 1
(8) n (b) = (c) n? (d) =



The h parameters of the circuit shown in

figure are

I

e 100 Iz

(T 2

+ +

Vi gzm‘z Wz

o | O

0.1 0.1 10 -1 30 20 10 i 7

(a | b C d |
() [—0.1 0.3] (b) [1 0.05} () [ZD zu] ( }[—1 0.05]
[2006]

A two port network is represented by ABCD parameters given by
v,1 fa Bllv, }

[ L] | € Df|-1,
If port-2 is terminated by R, the input impedance seen at port-1 is given by

(a) A+ BR,
Y C+DR,

AR, +C
(B) ———
BR, +D
(cy DR +A
BR, +C
B+ AR,

i
DY — L
(B) D+CR,

In the two port network shown in the figure below, z,, and z,, are, respectively

Iy

I
-
<

- E/AT( g

(A) . and fr,
(B) 0and - pfr,
(C) 0and fr,
(D) r. and - fir,



A negative resistance R, is connected to a passive network N having driving
point impedance Z, (s}as shown below. For Z, (s} to be positive real,

Wy

RF'EI;

(A) R, =ReZ (jo), 7o

(B) |Ruu| = |21 [Jor) 7w :\f '
(C) |Ruee| =IMZ, (jw), v

(D) |Rg| = £Z, (Jw), V@

Statement for Linked Answer Questions: 76 & 77

A two-port network shown below is excited by external dc sources. The voltages
and the currents are measured with voltmeters Vi, V; and ammeter A;, A; (all
assumed to be ideal), as indicated. Under following switch conditions, the
readings obtained are:

i) S, -Open, S, -Closed A, =0A, V, =45V, V,=1.5V, A, =1A
i) S, -Closed, S,-Open A, =4A, V, =6V, V, =6V, A, =0A

5 Sz
O\ = (o)
Y 1 2 Ny
i 1t
-T &V Two Port l.SV___
= MNetwork =
1 z
70. The z-parameter matrix for this network is
1.5 1.5 [1.5 4.5] 1.5 4.5] 45 1.5
(A) {4.5 1.5} () 1.5 4.5/ (©) {1.5 1.5 (D) L.S 4.5|

77. The h-parameter matrix for this network is

3 3] 3 -1 3 3 301
(A) {—1 0.67] (B) 13 D.ﬁ?] (©) [1 0.6?} (D) {—3 —0.6?}



Driving point and Transfer Functions

[1991]

The necessary and sufficient condition for a rational function of s. T{s) to be
driving point impedance of an RC network is that all peles and zeros should be

(a) simple and lie on the negative axis in the s-plane
(b) complex and lie in the left half of the s-plane
() complex and lie in the right half of the s-plane

(d) simple and lie on the positive real axis of the s-plane

[1992]

Of the four networks, N, N,, N, and N, of figure, the networks having identical
driving point functions are

My

1 —»
|/t
ll‘l"l:
(a) N, and N, (b} N, and N, () N, and N, (d) Ny and N,
True/False
Zis)= 25 2 represents the input impedance of a3 network.
Sl
[1998]

Determine the input impedance of the circuit of Fig.11 and investigate if it can be

inductive. ; IE

R
—
Zis) 7,

—_

T



[2003]

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

35+ 3)

s*+25+3

is
Im

(a)

2({s+3) )
st +25+2 s-plane
3(s- 3|

sf-25-2

(b)

e
LCJ

w3

- > ke
2(s-3) :
- 0 - denotes zero
s -25-3 —
- - X — denotes pole

(d)

=
IT¢

[2006]

The first and the last critical frequencies (singularities) of a driving point
impedance function of a2 passive network having two kinds of elements, are a
pole and a zero respectively. The above property will be satisfied by

(A) RL network only
(B} RC network only
(C) LC network only
(D) RC as well as RL netwaorks

[2008]

The driving point impedance of the following network

o
Z{S}IE L§ p—g | R
O
L 0.2s )
is given by Z(s) = ————. The component values are
s+0.1s+2
(A) L=5H, R=0.50, C=0.1F (B) L=0.1H, R=0.50, C=5F

(C) L=5H, R=2Q, C=0.1F (D) L=0.1H, R=2Q, C=5F



[1995]

State-Equation for Networks

Obtain a state space representation in diagonal form for the fellowing:

&y

+Eﬂ

dt* dt*

[1996]

+11

: +6y = 6u(t)

Refer to the circuit shown in Fiéﬁd. |:
Choosing the voltage v_ (f}across the capacitor, and the current §, (f) through the

inductor as state variables, i.e. L Rq

Ve

[x(t)] = l :

Iy

Write the state equation in the form

i[x[!‘l]=[H][X[I‘I:|+|:B:|I:U[f|] and find [A],[B], and [u[t:]

dt

‘)

1 0sin{we) f’iD =

volts

{
—®i(t)

1:jt:'{+> R -:::-[ Wlt) (f::}vit}
-

%m

1
g1a TEF

iz(t)

2 [
For the circuit ShQWATiE Fig.24, choose state variables
Xys X30 X3, t0 be gy (), Viea (£} dga (£]

(a) Write the state equations

Xy __X-_.
Xy |=A X, | +B[e(t)]
) L6l

(b) If e(t) = 0, =0, §1(0)=0,V-5(0}=0,i,5 (0} = 1A, then what would the total

energy dissipated in the resistors in the interval (0,=) be?



[2000]

For the circuit in Fig.P5, write the state equations using v, and i as state

variables.
102

Ve
+l 20 2H
Ve T 1F

Statement for Linked Answer Questions 80 & 81:

Consider a linear system whose state space representation is x (£} = Ax (t). If the initial

state vector of the system is x (0} = 12 |, then the system response is x(t)= € hqt].
- | —2e7

1
If the initial state wvector of the system changes to x[G]:[ J, then the system

-t
. e
response hecomes x(t) = [ r].
_El_

80. The eigenvalue and eigenvector pairs (4;,v; }for the system are

{A}‘ and‘ [lzﬂ {B}‘ and‘ [12}

A

(©) ‘ and‘ BN (©) | —2,;__11]\anclil,{_lz]:f

J J

81. The system matrix A is:

0 1 11 2 1 0 1
A) {_1 J ® _2} © {_1 _J {D){_z _3}
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