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» @) Define resonance in parallel R-L-C eircuit with the help of phasor diagram, A 220V,
100Hz AC source supplies a series circuit with g capacitor and coil. If the eoil hag
S0mL resistance and SmH inductance, find the value of capacitor to create resonance,

Also caleulate: (i) voltage across R, 1, and €, (i1) quality factor, [8]
b) Obtain the value of i), iz, di)/dt, diy/dt, d%,/de and d*ip/dt’ at t =0", if the switch is
closed at t = () in the ¢ircuit shown in ﬁgum below. [8]
10

Q 18

2, a) In the network shown, the switch is closed at t = 0, with the network previously
unenergised. For the element values shown on the diagram, find i;(t) and ix(t), by

classical method fort = 0.
-—ﬁ{ 10

Ing} 100}

[3]

it 11
100V T__ 1H 1H:

b) Find the time expmsamn for current for t > 0 in RLC series circuit with R = 10 Q,
L= 1H and C—ul" if the circuit is supplied by v = 10sint at t = 0. Assume that
capacitor and mdmtcrr are inilially de-enerpized. Use classical method, [

3. a) In the circuit shown in figure below, obtain an expression for voltage across the
inductor if the switch is closed at t = 0 using Laptacc transform method. [8]

R




4,

]

b} An exponential current i) = 20e% A is suddenly applied at time t = 0 to a parallel
RLC eirguit comprising of resistor R = (1/10) ©, inductor L = 10 mH and capacitor
C=2.5uF. Obtain the complete particular solution for voltage v{f) across the network,
by Laplace transform method. Assume zero initial current through inductor and zero
initial charge across the capacitor before application of the current,

a) For the given two port

network, determine the driving point impedance. If this

network is terminated at port 2 with 1F capacitor, find the following network function
for this terminated network, (i) Za1(s) (1) Yau(s) (ii)eta(s)
i

10 |
PO A & EJF; 2
IJ 05F == : . 5F=—— Y,
I'()e ot G 8

b} Find the trigonometric Fourier series for the given waveform shown in figure below,

vt 1

Vb= =

a) Draw  the asymptotic Bode Plot for the  transfer  function

(s+5)
H(s) = -
2 SLSE +21s+ Eﬂ]‘sz

+ 258 4 IL‘FD]

b} For the two port network shown in figure below. Find the Z parameter and T

parameter,
I L,
1 ;-_ ‘;1 ,H?.,. -EEE*.‘ ~& 12
V] 0.8V,
V; 2500 £
I" I;_-.__ _; 2'\

e
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- 8) [Explain the phenomenon of resonance in RLC parallel circuit. Also derive the

xpression for resonance frequency and draw the wave form of instantaneous voltage
current at resonance,

b) In the circuit shown below, the switch has been closed for a long time and at t=0 it is
opened, determine (i) i(0%) (i) w(0) (i) vi(0*) and (iv) I and V at

t=20us,

t=0

" - TE—— e

4! : 5

+
Sm 2000 — é_wﬂ l
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a) [If the switch is closed at t = 0 in the circuit shown in figure below, find expressions
for current through and voltage across capacitor using classical method of solution.

10
t=0

258in (10t) i) e

e

b) |Obtain an expressions for V(t), if the switch in the circuit shown in figure below is
closed at t = 0. Use classical method,

v=6e" valt} =2 0.25¢

(8]

(8]

[8]

(8]



3. ) In the network shown, the switch is moved from 1 toZatt=
ven on diagram, find the expression for voltage and current

0. For the elementvalue _
of capacitor, by Laplace

ormation method. [8]
l k 600
lﬂE A A A
20
AT A Y 27 g
120 ] .
b) In the circuit shown in figure below, if the switch is opened at t= 0, find V.(t) for
t > 0, using Laplace transform method, 8]
10
‘[; 12 {t,'l l
4. a) Find the voltage ratio transfer function of the two port network shown in figure
blluw, if the port 2 is terminated with 2H inductor. 8]
I 3 10 I
+
V. ' 2F V
S 2
o : —_—]
b) Sketch Bode Plot for the following transfer function. [8]
40(s+1)
H{s) =
) (2s* +10s)(s® + 25 +10)
3. a) F two port network shown below, find h-parameter and T' parameter. Also
IL:I( for reciprocity of network. [8]
b) Draw the asymptotic bode graph of the given transfer function: [8]

1000(s + 2)
Glo)=— 3
(s +21s + 20)(z° + 25 +100)
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1. a) Find the active and reactive component of the current taken by a series ciroujt consisting
of a coil of inductance 0.1 H & resistance of 8 €2 and a capacitor of 120 uF, connected 1o
a 240 V, 50Hz supply main. Find the value of capacitor that has to be connected jn
parallel with the above circuit so that the power factor of entire circuit is unity, [2+6]

b) Inthe given circuit, the switch is closed at t=0. Obitain the value of

inip, S dip %y d%y att=0+, Assume initial vahue of capacitor as
t:j!dtldtsdtz dt2 . apadg
Ve (0} =2V and inductor a5 de-energized. - 8]
1={-
& i—JﬁL_*_N“—_—

==I1F

=
]
I

— A
[=]
=

)
1
L

2. @) In the circuit, switch is opened at t = 0. Find the general solution for inductor curremt
and voltage for any instant of time using classical method and hence find both values
att =50 ms. [8]

3 an
T A .-

i=0 1

0.1H wir) 1060

12y

b) In the circuit shown, find the expression of current through the inductor using the
direct solution method, when switch is closed at 1 = (. [8]

26

A0 oming

e




3. a) An exponential voltage of 20e™ is applied to given RLC circuit at t = 0. Obtain the
expression of current i(t) for t > 0 using Laplace transform method. [8]

4p 0 1H

b) In the circuit shown below, steady state is reached with switch closed. Switch is
opened at t = 0. Determine for t > 0, inductor current i(t) and its voltage Vi(f) using
Laplace transform method. 18]

e R AN ——
BEH o

=0
=TF By

v

4. a) Find transfer impedance 7z (s) and current ratio transfer fuction oy (s) from newtork

shown in figure below. [B]
L 1o 1o 1a 1,
++—"M M A +
¥y 2ZH ZH 203V,
b) Draw the approximate Bode plot of given transfer function. (8]
_ 200(5* + 58+ 25)
: S*(S+10)(S +30)
5. a) Find the Fourier series of the given saw tooth signal in Polar form and draw the line
spectra. (8]
i
A
/\M\/\ J
. B f T 2T
F]

b) Find Y and ABCD parameters of the given networks. Is the network reciprocal or
symmetrical? [8]

1, 20 j4n R
R

=
3

=
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1. a) Discuss the importance of band width in resonance circuit. For the circuit shown in
figure, find the frequency at which the whole circuit will be at resonance. If the
capacitor and inductor are interchanged, what will he the value of resonance
frequency? [1+7]

-j.-'?.t:;
; e b
Jo il j{

et T B — . i S
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b} For the circuit shown in the figure, switch is closed at t=0, Determine the initial and
final values of current i, and i,. Also find at 1 = 0", rate of change of current in
inductor and rate of change of voltage in capacitor, [81

Ry Ay
'"-—.Mv—l Wl
=0
“(% @ ‘T @ .

2. a) In the given circuit, switch is opened at t = 0. Find the expression for eurrent and
voltage across inductor for t > 0 using Laplace transform method. Assume circuit is in
steady state with switch closed. (8]

g

11V L

I

b) An exponential voltage v(t) = Ve™ i applied at t=0 to an RC series circuit as shown
in figure. Derive the expression of current and charge for >0 using classical approach. 18]

+



3. a) Find 1,(t) and i5(5) using classical approach for the given circuit when switch is closed
att = 1. Asuume circuit is in steady state before switchi ng. [8]

oy

10V =

05F T

b) In the given circuit is closed at t = 0, Determine i5(1) and ix(t) for t = 0 using Laplace
transform method. Assume inductor and capacitor both are initially de-energized. (8]

511 50

A A
=0 f
e H
0.1
-

4. a) For the TPN shown below, Find the voltage ratin transfer function and transfer
impedance when output port is terminated by a resistance of 5 ohm, (6]

B { i
-

- " l_ 3

e T
Y 5 e
l

ER R e T

Vg

b) Find and plot the Poles and zeros of given transfer function. Plotasymptotic Bode
graph of given transfer funciion. [2+8]
" 5000{s+2)(s+1)
Gis) =

8(s*+115+18)(s*+55+225)

5. a) Obtain the Fourier series of the given signal in Polar form and hence draw the line
spectra of the same. [6]

0 T 2m 3w 4y ]

b} Find Z parameter and T parameter for the following TPN and check whether the

network is reciprocal or symmetrical. [71
c:rl- :‘;'.n -%;,_ ....... _éi'i;T

I ) i f

¢) Derive equivalent T parameters of two cascaded connseted TPN (Two port networks).  [3]

Lk 2
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1. a) Define resonance in parallel R-L-C circuit with the help of phasor diagram. A220V,
100Hz AC source supplies a series circuit with a capacitor and coil. If the coil has
50 mQ resistance and SmH inductance, find the value of capacitor to create

resonance. Also caleulate:(1) voltage across R, L and C, (13) Quality factor, [8]
by Obtain the value of iy, izdiy/dtdiz/ded’i,/dt’ and d*iy/de® at 1 =0, if the switch is
closed at t=0 in the circuit shown in figure below. [8]
10 1€

T C—— VY VS

3
= i ip ) o 1H
i

2. a) If the switch is closed at t=0 in the circuit shown in figure below, find expressions for

current through and voltage across capacitor using classical method of solution. [8]
10}
")f“' A‘-‘A'-r"\-'h' ]
t=0
258in (10t) st

h} Obtain an expressions for V.(t), if the switch in the circuit shown in figure below is
closed at t=0. Use Classical method. [8]

3. a) In the network shown, the switch is moved from 1 to 2 at t=0. For the element value

given on diagram, find the expression for voltage and current of capacitor, by Laplace
Transformation method. [8]



k
L
5

- — fasF
120 ’

g 52

24V

b) In the circuit shown in figure below, if the switch is opened at t= 0. find Vel(t) for
t = 0, using Laplace transform method.

18]
10 0.5mH

ANV W& 1
t=0 J

ey - -
50 )

%

— e e

4. a) For the 2-port network shown in figure below, find voltage ratio transfer function,
G21(5) and current ratio transfer function, o (S).

1H
L, gLl

Pl T

| 1F ; ;
% o 15 v, 2 10

8]

b) Find the trigonometric form of Fourier series for following, wave and also sketeh the
line spectrum.

(8]

3. @) The network shown below is a two port network containing dependent voltage source.

Obtain Z-parameters and T-parameters of the network. Also check whether the
network 1s symmetrical or not?

b) Draw the asymptotic bode graph of the given transfer function:

R T —
3(s” +21s + 20)(s* + 25 + 100)

[8]
[8]
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1. a) What do you mean by resonance in RLC series circuit? Define half power frequencies

and bandwidth in RLC series circuit and also obtain an expression for them. [8]
b) In the circuit shown in figure below, the switch is closed at t = 0. Determine 1. iz,
iz and i" att=10" 8]
TIRY:
B (e St
il ] frw tet0
1 . F’L_ ;{jjf ——aF
| it I
|-
Sl 20 13 Zwn

2. 2) In the two mesh network, the switch is closed at t=0. Find the mesh currents ij(t) and
1a(1) psing classical method, Also calculate the capacitor voltage. i8]
Y

r—-ﬂ'?‘]g s t =. .D--'\,.L\.M-T-. ot

10 1 ) —I
B o 4 v e 18 o
50 I:.,_TI ! 11(1} - -‘":I 0 % EZ{t).k-:;l -Tl"z’l

ks e TR

b) The switch in the circuit shown in figure is closed for long time. It opens at t = 0.

Obtain the current through inductor and voltage across capacitor for t > 0. 8
B B N A
10 Obwmldd [
T =
8 VI N

= 12V 5 () 1

3. a) In the given circuit s1 is closed at t = 0 and 52 is opened at 1 = 4msec, determine i(t)
for t > 0 using Laplace transform method. Assume inductor is initially de-energized. (8]




b} Figure below shows a paralle] circuit where capacitor has an initial voltage of 10V
with polarity indicated in the figure, The switch is closed at t =0 . Find V(1) for t = 0,
using Laplace transforin method,

| AT i 4 i e ——

4. a) For the given two port network, determine the driving point impedance. If this
| network is terminated at port 2 with ¥ H inductor, find following network function
for this terminated netwark,

{]:} z.;!] I:S} (I]] Yz]{s} {111} ng(s]
§, 102

1905 AR — AW l Ly

1 (1AL = SE o= W

B I

b) ‘Obtain Trigonometric Fourier Series of the waveform shown in figure below and
sketch the line spectra.

Vi)

0/1‘: Ezfr/ Tt =g
=10 —----_y___,'.-

5. 2) Determine T and Y-parameters of the 2-port network shown in figure below.

I} 20 21 i Is
i SR £, W) SN DS
T b L et T iy= ;
Vi 210 Zan V2
N A

L S — 1. . a2

b) What is the significance of frequency response study? Plot the frequency response of

G (jo) =— s jml{j{z —-——— as asymptotic Bode plot.
joll+jo/ D +106(z)+ {%ﬁ

wEE

8]

8]

18]

[%]
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1. a A 50 ohms resistor is connected in series with a coil having resistance R. inductance L
and capacitor C supplied by 100 V variable frequency supply. At a frequency of
200 11z, the maximum current of 0.7 A flows through the circuit and voltage across
the capacitor is 200 V. Determine the value of R, L and C.

b) Obtain iy, iz, diy/de, diz/ds, d%/de, dtip/de’ att = 07, if the switch is closed at t= 0.
t=0

|
iy o Iiﬂ “_1‘:11'-'

2H 50y
= S o R

2. a) Using classical methad, find the voltage across inductor Lo in the circuit shown in
following figure.
Ly=3H

A0 T AM 3

# "-. =
1mv\; ”‘j::r > %JL: oH
— N, T

b} Calculate expression for total current supplied by source for t > 0 using classical
method in the circuit shown below.

t=0 "-.1'

A
"
200
R TR Bk o ., TR e
1052

10mH
"x\ - 10WE




L

b)

b)

a)

b)

Using Laplace Transform method, find the current and voltage across capacitor for
t = () in the circuit shown below.

40 1H

= it A

v = 10g ! y _1. 3 F
Find the expression of v(t) for t > 0 using Laplace transform if switch is closed at
t=0.

e 3H
IF = 10V %i_ﬂ

LR P r—

For the given two port network, determine the driving point impedance and voltage
ratio transfer function.
I 1z
——TT T < .

1H 2H

Vi 10 20 Vi

b

Sketch the Bode Plot for the transfer function given by:

G(S)=—5
S(5° +35+50)

Find Y and Z parameters for the network shown in figure below.

L; Iy
20

f-} : AN 2 oo <

Vi 142 280 3 V2

_t-L i 1| _E

Obtain trigenometric Fourier series of waveform in figure below, also sketch the fine
spectrum.

v (wmt)

AT

0 n 514
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a) What do you mean by resonance in RLC series cireuit? Define half power frequencies
and bandwidth in RLC series circuit and obtain expression for them. [4+4]

5 f—

. . - we o i o =
b) For the circuit shown in the figure below, find 1y, iz, -Ell—]- 22 and c 122
et di dt

att=0" (8]

A
100

= o

2. a) Using classical method, find current and veltage across capacitor for t > 0 in the
circuit shown below. (8]

104
SLYY ¥ V-

1=0
e A
et Py e g —
206 1 o1
ww(i Z200

. w'-'h'_'mul-‘
— ’ —

b) If the switch is closed at t = 0, find the expression of current through inductor for

S
bt

t = 0. Also caleulate the voltage across inductor after 10 ms using classical method. i8]
na 00
I.. _\-'kl"".""-" - -_M__-_‘-]
e ‘10 %—n.sn
10V L o ~=~ 1F

T ]

r

3. a) Using Laplace Transform method find the expression of current and voltage across
inductor if the switch is closed at t = 0. 18]

t=0

100 1H
[ e AN —— T =y
3]



b)

. &)

b)

. a)

Using Laplace transform method, find the loop currents iy and iz for t = 0 in the circuit
shown in the following figure. 5]
t=0
+ i 1 1
10V = 1F ('/1 %;-,H [ g'ﬁﬂ
Find the voltage ratio transfer function of given TEN. [8]
an
+ Qe — ANt
....... .[ 1 e
W ;!-].' = ] 3ﬂ Vg
2F T
e —_-— T —— = —— l ........ =
For the transfer function helow, draw the asymptotic Bode plot. [81
:I
ORI
s{s+20)(s" + 25+ 225)
Obtain trigonometric Fourier series of voltage waveform shown in figure below and
plot the line spectra. [8]

Caleulate [Y] and [g] parameters of the given circuit and also check whether the
network reciprocity and symmetry. [8]

200 3H
1
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1. &) Explain the phenomenon of resonance in a practical parallel resonant circuit and

hence obiain the expression for resonant frequency. How does it differ from an ideal
cireuit?

b} Att =0 switch changes its position from a to b. Find cwrent and voltage of each
element at t = 0", Also find the initial value of first onder derivatives of inductor
voltage and inductor current.

a 20
i '
L 40
+
12V IF —-
s X9 r iH

2. a) In the circuit shown in figure below, if the switch is closed at t = (), find the time when
the current from the battery reaches to 500 mA. Use classical method.

700

10V == 500 L T

|

i

b) In the circuit shown in figure below, capacitor C has an initial veltage V. = 10 volts
and at the same instant, current through inductor L is zero. The switch S is closed at
time t = 0. Find out the expression for the voltage v(t) across the inductor L using

classical method.
=0 X
g

oy . _ C=1F

(8

(8]

(8]

(8]



-

3. a) Using Laplace transform method find the eurrent through the inductor in the network
shown in figure below.

(8]

100

—— AV

t=0

s

+

F |

100V = 1H g IuF

L e .

b} A RLC series circuit with i = #LL=1HandC=1/3F s excited by an exponential

source of 20e™. Find the expression of the current in the circuit for t ~ 0 using
Laplace Transform.

[8]
4. &) For the given two poit network, determing the driving point impedance and voltage
tatio transfer function.

I 102 12 Iz

1(+) T-%—ANW—r—wW_“—-i—»—Tw 2

[8]

Vv — O.4F
| & i 0.5F

&

reE ()2

|1

I

Va

b) Find the trigonometric Fourier series for the rectangular puise as shown in the
following figure. %]

Mol

— —

Vo

2 N

] 6 &

" _}'mt

2

5. 2) Determine the Z and ¥ parameters of the two port network shown below: [8]

AW edng)
Lo i
A

,
1
Vi
l i

i

o
Ba
-
5
|£-‘c——— i — - 4R

b} For the transfer function below, draw the asympiotic Bode plot. [8]
(5) = 20(s+ 2)
T s(s+ 3)(s% + 45 + 16)

P
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1, ) Using nodal analysis, determine the current through 4€2 resistor connected between

Assume suitable data if necessary.

terminals A and B for the network of following figure. &1
4L
A
+¥n — +1:"'Lm G L

12 48
34N 10A <_> 04V 20

am

) In the circuit shown below, the inductor is suddenly diszonnected from the de supply.
Find (i) the initial rate of change of current just after switching (i) initial voltage

across 2002 (iii) the voltage across the switch at the instant of separation of contacts. 8]
s
g 100,
?{C e -~ W
ooV
200 10H

2. a) Ina series R-L circnit with R = 1 £ and L = 1H, the voltage source follows the law
v(t) = Ve™, where o is a constant, The switch is closed at t= 0. [8]

! 3 . R
(i) Solve for the current assuming thata# 7 and
et R ) ¥
(ii} Solve for the current wheno = Tusmg classical method.

b) In the network shown, the switch is closed at t = 0, with the network previously
unenergised. For the element values shown on the diagram, find 1,({) and is(1) by
classical method for t>0. [8]

t=0 100

=
u Wl )

100V T 14 18




. &)

b)

. aj)

b)

. &)

In the circuit shown in figure below, a switch S is In the position 1 for a long time and
moved to position 2 at t = 0. Find the voltage across the capacitor for t = 0. Use
Laplace Transformation method. ’

o
20" 1 N % i
27
10
|
— 6V L :I—_— LF
%H V4D

A sinusoidal voltage w(t) = 40 sin (10t + w4} is suddenly applicd at time t = 0 to
series RO circuit comprising of resistor R = 262 and Capacitor C = % F. Obtain the
complete particular solution for current through the cireuit, by Laplace’s Transform
method. Assume 3C charge across the capacitor before switching.

Find the voltage ratio transfer function of the two port network shown in figue
below. If the port 2 is terminated with 2H inductor. Find Zyy, ota1, Y.

Draw the bode log-magnitude and phase plots for the following system

R e i
(}MS(,';—l—l]fs-b-Z)

For the aetwork shown in figure below, determine Y parameter and T-parameter.
161
AT
¥ v, .3
i % 142 Ty TV 0 Vo
o ! a

Derive the condition for reciproeity in term of inverse transimission parameler in a
TEM.

Find the trigonometric Fourier Series of the waveform shown in figure below. Also
plot the line spectra.

vit)
T

I

0 E 2n 3n\\]4-1 Sx
KT/ e i

g+

[8]

[8]

18]

8]

14]

141
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a) Explain the phenomenon of resonanee in RLOC pamiler circuit. Also derive the
expression for resonance frequency and draw the wave form of instantaneous voltape
and current at resonance. [8]

b} In the circuit shown below, the switch has been closed for a long time and at 1 = 0 it is
opened, determine (i) 1(0")  (if) (1) (i) v(0") and (iv) I and v at
t=20ps. [8]

1=(]
A

T

. 38
pCa _ 20002

0

‘T\'
200mA L
| |

a) In the network given below, the switch K is open and the network reaches a steady
state. At t = 0, switch K is closed, Find the current in the inductor for t > ( using

classjcal method. [E]
108
J *\\,A'V .\-ﬁua.'.. -|___:
: A AN —
[ 100 i 2000
+_I 5 r={l‘(_.1';C ; é 2
= ’L"’.L_l;g

n-L %IG'Q

b) Use Laplace transform approach to find the voltage across the capzcitor VAt) fort> ()
when the switeh is moved 1o position *b* at t = 0 which was in position ‘2° for a long

titne prior to switching. _ [8]
Mo G
m t=0
b
. i T
6V ) i Ve
BH 1

) An exponential current ift) = 267 5 applied at time t = 0 to a parallel R-C circuit
shown below, Comprising resistor R = 14 0 and eapacitor C = {F. Obtain complete

solution for v(t). Assume Ve = 0 before the application of currept, Use Laplace
transform method. [8]

7 £ =0 i ,J, :rlj
ity =2g LoD __Iﬁl{




b) In the circuit shown in £
Switch S is closed at t =
the capacitor w(1) for t >

gure below, steady state is reached with switch §
0. Determine current through inductor i(t)
0 using Laplace transform method,

open.
and vollage across

4. a) For the following network determine

network is terminated at port 2 with a 20 resistor,

otz (S} and Va(S)

the voltage ratio transfer function. If this

find for this terminated network

i

f— = 10 J‘! _"h??r J_J U
Vil TTWF WE Vi
L 7

b} Obtain the trigonometric
sketch the line spectra.

Fourier-series of the waveform shown in §

hﬁx;!j

=

pure below and

E= -T,l 5
— A

3. &) For the two port network shown in figure below, find 7.
480

L 03V,

021,
!':-}J

o—

T

2T,

e

parameter and T-parameter.
I

(%2

|

Vs

J

b) Draw the asymptotic Bade plot for the transfer function given bel

6(S) = 2{(5+35)
(8% +21S+20)(S +10)

T

—a ()2

W,

(8]

[8]

18]

[2]

18]
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v Attempt All questions.
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v' Semilog praph will be provided.

v' Assume suitable data if necessary.

1. a) A 50 pF capacitor, when connected in series with a coil having 40 Q resistance,
resonates at 1000 Hz. Find the inductance of the coil. Also obtain the circuit current if
the applied voltage is 100V. Also calculate the voltage across the capacitor and the
coil at resonance, [8]

b) In the circuit shown in figure, switch is closed at t=0 with zero capacitor voltage and
zero inductor current, find the following. 2]
i} viandv;att=0+
ii) dvy/dt and dvo/dt at t=0+
- ili) d¥va/dt at t=0+

t=0

S0V

2. a) The circuit shown in figure is in the steady state with the switch 8 closed. The switch
is opened at t=0. Determine current and voltage of all elements for t>0 using classical
method, [8]

e e 1002

10V T 1pF
-

b) Using Classical method, find the expression for current and voltage of capacitor for
t>0 in the circuit shown below. 8]

1H




3. a) Keeping the switch at position ‘a’ for a long time, if the switch js moved to position b
at t= 0 in the circuit shown in figure below, find expressions. for current through and
voltage across capacitor using Laplace transform methed, (8]
S

. .

mv'i' _ITIF

b) In the given network of figure below, both the Cncrgy storing elements are initially
reached to steady state, before application of current source. The switch K is closed at
t=0. Find complete expression for voltage v(t) across the network, for t0, using

1 ﬂ:'

1
I

Laplace transformation. [8]
=0_y
v{'z; m _I-_H - Qﬂ:’tfﬂ} =y
i=9¢™

Amp L lfi 1 TEF

4. a) Find the input point driving impedance, transfer impedance, and voltage ratio transfer

function for the circuit shown in following figure. [8]
VWA
12
L 1
o o L
500 mF
: 500 mF 10 m 152 vz
b) Find the trigonometric fourier series for the waveform shown in figure below, [8]
x(t)
( J'H 2
/l /’ ©
3n 2t -t O . 2%

3. 8) Draw the asymptotic  Bode Plot  for  the transfer  function

H(s)= o ——(43) (5]
s{s -:-2151—2015 +23+Iﬂﬂ]

b) For the two port metwork shown in figure below. Find the 7 parameter and T
parameter, [8]

Fkw
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. 2) Discuss about Tesonance in a cireyjt consisting of a practical coi in parallel with a

Capacitor. Also derive an expression for impedance and..current ap resonating
Leney.

[8]

..l di, d 4% i
the values of 7, r;,-E:’-,—EI"—,E’-},FQ— at t=0", [8]

' 38 -

2. a) Using classical method. find the expression for the current supplied by the source in
the network shown in figure. Alsg find the time takep by the source current to reach

25 mA,
t={
™
T, " GOry
S0003 = :
( _ ‘_‘.Ir. JFJ{-‘.u F

b} Using classical method, find the expression for the current and voltage of inductor and
capacilor respectively for t>0 from the circuit sho wn in following figure. (8]

18]




38 Inthe series R-L-C circuit shown
If the switch € jg closed gt
elements for =0

in figure, there is no 1ic: Arge on the capagitor.
=0, determine expressi

[8]

T 2n 3

ot

5. a) For the two port network shown below, find j
Check for rec

“Parameter and T Parameter, Also
iprocity of network,

(8]
i 0.av,

B) Draw the asymplotic bode p

lot for the transfer fimetion

[8]
dim+
Gts) < 64( : 2)

S5+05)/5? 4 3 7. +64)

ok

given by:

—g——

e
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1. a) What do you mean by resonance in RLC series circuit? Define half power frequencies
and bandwidth in RLC series circuit and also obtain an expression for them.
b) In the given network, the capacitor C1 is charged to voltage Vi and switch K is closed
att=0. Whmlh = IMO, Vo = 1000V, Ry = 1 M2, C; = 10uF and C, = 20pF, solve
, d%

for i Il_._.lz, dt e —2 att=0"
pih 4

| ;:%X /\l

2. a) In the network shown, the switch is closed at t = 0, with the network previously
unenergised. For the element values shown on the dmgmm find §;(t) and (1), by
classical method for t > 0.

]l

100V 5

1

b) Find the time expression for current for t > 0 in RLC series circuit with R = 10 ohm,
L. = 1H and CzéF, if the circuit is supplied by v = 10sint at t = 0. Assume that

capacitor and inductor are initially de-energized. Use classical method.

3. &) In the circuit shown in figure below, obtain an expression for {Fﬂltage across the
inductor if the switch is closed at t = 0 using Laplace Transform method.

1002
.ﬂ.'l \Lr

J, 50 2H

Z{WT

[8]

(8]

(8]

(8]

[8]




b) An exponential current ift) = 20e* Amp is suddenly applied at time t = 0 1o a parallel
RLC circuit comprising of resistor R = 1/10£2, inductor L = 10mH and capacitor
C =2.5uF, Obtain the complete particular solution for voltage v(1) across the network,
by Laplace transform method. Assume zero initial current through inductor and zero
initial charge across the capacitor before application of the current.

. a) Find the voltage ratio transfer function of the two port network shown in figure
below, if the port 2 is terminated with 2H inductor.

b) Sketch Bode Plot for the following transfer function.
e 4[.{5,:;}
(25° +10s)s" + 25 +10)

. a) Find the Z-parameter and hence T" -parameter for the network shown in figure below
also check if network is symmetrical.

ook
1) o3 - ' v"'f'v_'..;.*u! +) 2
' 100 i, 20 T
T
I 20 ¥y Vi
1'()e 0 () 2

b} For the given waveform, find the trigonometric form of Fourier series and then plot its
line spectrum.

(8]

(8]

(8]

[8]

[8]
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. @) Explain the phenomenon of resonance in RLC parallel circuit. Also derive the
expression for resonance frequency and draw the wave form of instantaneous voltage
and current at resonance.

b) Obtain the value of iy, i, diy/dt, dix/dt, di,/dt and d%i/df at t = 0", if the switch is
closed at t = in the circuit shown in figure below.

=0 100

2. &) In the circuit shown in figure below, if the switch is closed at t = 0, find the fime when
the current from the battery reaches to 500mA. Use classical method.

b) Find the time expression for loop currents for t > 0 in the given circuit using classical
method.

3. &) Keeping the switch at position ‘a’ for a long time, if the switch is moved to position
‘b’ att = 0 in the circuit shown in figure below, find expressions for current through
and voltage across capacitor using Laplace Transform method.

iiv] a

L
o e

(8]

(8]

(2]

[#]

[8]




b) In the network shown below, a steady state is reached with the switch K open with
V = 100V, Ry = 106}, Ry = 2002 , R; =200, L = 1H, and C = 1 pF. at time t = 0, the
switch is closed. Evaluate the currents i; and i, using Laplace transform, fort=>0. 8]

4. a) Find the forward voltage ratio twansfer function Gni(s) and forward transfer
admittance Yai(s) in the following circut.

1H

AR

1 5 AA A 10

vl

i8]

IH

H

T

i

1/2F
_l_ 12 % 1H =

18—

—‘rzl'

b) Sketch the Bode Plot for the transfer function given by

H(S) = 64(S+2)/[S(S® + 0.55)S" + 3.25 + 64)] :
5. a) Find transmission and admittance parameter for the given TPN and check its

reciprocity and symmetry.

[8]

[8]

b) Obtain trigonometric Fourier series of the waveform shown in figure below and
sketch the line specira.

0

< Vo

V(D)

{81

B =

Hbk

(3P
gy " o
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a) Describe the resonance phenomenon in RLC series circuit. Define half power points
and band width for a series RLC circuit and derive expression for them. [8]

b) In the given network of figure below, both the energy storing elements are initially
relaxed i.e. no current is flowing through the inductor and no charge is accumulated
across the capacitor before application of voltage. The switch K is closed at t = 0.
2
di; d:z d l, d’i, denl’ (8]
dt *dt " dt* " dt?

Z2H
t=0 K 108

Find the values of i,.1,,—

-

100V— L m
T 10Q s L HF

a) In the circuit shown in figure below, if the switch is closed at t = 0, find the

expression for voltage across capacitor using classical method. [8]
t=0
2 MM,
100 ©2
200V
0o == 100uF

b) Keeping the switch closed for a long time, if the switch is opened at t = 0 in the circuit
shown in figure below, find expression for voltage across capacitor using classical

method of solution. [8]
e A AW A
l1H 3iQ 50
t=10
et e e T 10uF




£ ... 0.
AT,

)
BB St

3. a) For the circuit shown in figure below, Find the current and voltage of capacitor for
t = 0 using Laplace Transform method.

t=0
i M ¥ M/L—
30

' : ! 100
10V 10pF

—

b) After being closed for a long time, if the switch in the circuit shown in figure below 15
opened at t = 0. Obtain the expressions for i, (t)and v (t)for t > 0, using Laplace

Transform Method.
t=0
[ : [ iLft)
T :‘i"’
) £
5 5 50
4‘8 V "'I""‘ _I""-l
= velL) A i F 1H

a} For the given two port network, determine the driving point impedance and voliage
ratio transfer function.

L 1£2 153
1(+]f+m m -EI':—QT*‘}E’ s L
Vi 0.5 F = [;.5}‘:;':: ig
i' (<)o =a(-} 2

b) Sketch the Bode Flot for the transfer function given by
H(S) = 200(S + 1)/[S(S + 5)(S* + 25 +100)]

c) Show that all overall transmission parameter matrix for cascaded two 2-port networks

is simply the matrix product of transmission parameters for each individual 2-port
network in cascade.

[8]

[8]

4]

18]

[4]




5. a) Find the v and g-parameters of the circuit in figure below and also find whether the

network is reciprocal or nof. [8]
I iH 2F
R L LA
Vi §3H av, M |V,
Lol
c i — -
b} Obtain trigonometric Fourier series of the waveform shown in figure below and E
sketch the line spectra. 8] =
w(t) =
A g
S
-
)
=
=
~iot
P Tos!




27 TRIBHUVAN TNIVERSITY (Exam. R
INSTITUTE OF ENGINEERING | Level 'BE  — | Full Marks | 80 |
Examination Control Division  Programme | BEL, BEX, BCT | Pass Marks | 32 J
2073 Shrawan (Year/Part [W/1 | Time [3hrs. |

. Subject: - Electri Circuit Theory (££50)

v" Candidates are required to give their answers in their own words as far as practicable,
v’ Attempt All guestions.

Y Al questions carry equal marks

v Necessary Semi-log eraph paper is Provided.

v Assume suitahle data if necessary.

—
.

a) A voltage u(t) = 100Sinot is applied to a series RLC circuit. At the resonant
frequency of the cireuit, the maximum Voltage across the capacitor is found to be 400
V. The Bandwidth is known to be 600 rad/sec and impedance at resonance 18 100 Q.

Find the resonant frequency and compute the upper and lower limits of the bandwidth.
Also determine the value of L and C of the circuit.

b) In the network shown in ligure below a steady state is reached with the switch open.
Al t=0, the switch is closed. Determine the value of u4(07) and u,(07),

10 Q
Va
———AMM b
10 £2 150
1=
+

0w ™ 30




. a) Using classical method in the circuit shown in figure below. Find the voltage across
capacitor fort > 0.

' il

V2 L2
10 A

b) Using classical method, in the circuit shown in figure below. Find the current through
inductor and voltage across capacitor fort > 0




3. a) Using Laplace Transform method in the circuit shown in figure below find the voltage

and current of capacitor fort >0

e

Ra

}Wl

b) Using Laplace Transform method in the circuit shown in figure below, Find the

current iy and i; fort > 0.

4. a) For the Two-Port network shown in figure below. Find the voltage ratio transfer

function.

1H

1H

1H

=

1

'2‘

b) For the Waveform shown in figure below. Find the trigonometric form of Fourier
Series and plot the line spectrum.

A

/\ /

M D

S Y

— it

-1-.,"2

R N




3. &) For the petwork function given below, plot the asympiotic Bode diagram

- 20(s+1)
i i sfs+5)s +2s+10)

k) For the Two Port network shown in figure find Transmission parameter and

Y -parameter.

LL

L L]

ALISHAANT NV ATHARL

‘mexy |
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—
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LA R R

1. &) What do you understand by the bandwidth of & series resonant circuit? Explain with
the help of resource curve and also derive its expression both in terms of @ and £

b} In the circuit shown in figere bcluw‘_ switch K 15 closed at time t = 0. Find the values
of iy, iz, diz/dt, dis/dt, d%,/di®, dPiy/dt® at t =0+.

F 10
~—

g K ;
||
mv—]—"'“ ! 10Q 1H

2. a} Inthe circvit of the figure below, the switch K is open and the cireuit reaches a steady
state, At t = 0, K is closed. Find the current in the inductor t > 0. Use classical
method.

i (LS

100

b} In the circuit shown in figure below capacitor C has an initial Yoltage V= 10 volts
and at the same instant, current through the inductor L is zero. The switch K is closed
at t = 0, Find out the expression for the voltage V(1) across the inductor L using
classical method,

E‘:—fl
t=0
-+
10V o 1 i R=100 V)

(8]
8]

[8]

[8]




&

3, a) Using Laplace transform method find the expressions for ii{t) and iy(t) in the given
two mesh network shown in figure below provided that the network is unensrgised.

B 1H 1 H
,_.,j/ﬂ M—WL—
: L
Sl t=0 _

100 v o .@ ,nﬂ% i@ é;r}n

B) Using Laplace Transform method, find the current of inductor and capacitor for 1= 0
in the circuit shown in figure below,

t=10

—Mn s

20

12V 1H
x 13F

|

4, ay Find the trigonometric Fourier series for the waveform shown in figure below and
plot the line spectrum.

by For the network shown in fipure below find the voltage ratio transfer function and
transfer impedance.

5. a) Skeich the bode plot for the transfer function given by
G(S) =208 + 1) /(5" + 45+ 2)5" +5%)

b} Find Z-parameters and hence the T-parameters for the 2 port network shown in figure

below,
1) 20

5 1
_T .-I’I Ww {1 ‘?‘

Vi 20 1a Vi
1 : Y4V, i,

¢) What do you understand by reciprocal two-port network? Also derive the condition
for the same in terms of T parameters.

Lt

(]

(8]

(8]
(6]

[6]

[4]
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. a) Explain the phenomenon of Resonance in parallel RLC circuit and derive expression for

resonance frequency. 3 [8]
b) In the circuit shown in following figure, find the loop currents iy, i, isatt = 0", [8]
MWL
50
f 4=
Tiwov
4
L
2. a) Find vu(t) for t > 0 in the figure below using classical method. (8]
100
15V -L
3H
b) K&eping the switch closed for a icmg time, if the switch is opened at t = 0 in the circuit
shown in ﬁgun’: below, find expression for voltage across capacitor in the circuit shown
in below using classical method of solution. [%]
T
“4H 30 15Q 4
— =y —
25V &
v

e




3. a) Using Laplace Transform method, find the current and voltage across inductor for t > 0 in
the circuit shown in figure below.

[8]
20V
b) Using Laplace transform method, find he loop currents i; and iz for t > 0 in the circuit
shown in the following figure. [8]

2 2R=11F
L=U6H '

4. a) For the 2-port network shown in figure below, find voltage ratio transfer function, G2,(S)
and transfer admittance, Z5,(58).

5F 14]
L - r—'l?-—

Vi

|

b) Obtain trigonometric Fourier series of the waveform in figure below and sketch the line

spectra. (8]
av(t)
W — = -
o : 2ot
3 e 4n .
5. a) For the transfer function below, draw the asymptotic Bode plot [8]
20(s+5) :
Gls)}=
) S(s+20)(s* +80s+ 200)
b) The Y-parameters of two TPNS are given as: - [8]

174 —5/4 o /3 ~1/3 If these two TPNS ted i s, What
e 3 sl ese two are connected in series.
will be the equivalent Transmission parameter of the combination?

sk
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o

. a) Inthe given circuit determine voltage across 1€2 resistor using mesh analysis method. [6]

L

i) A

=10
1
|

-
i

b) Explain the phenomenon of resonance in RLC series circuit. Derive the expression for

resonant frequency, bandwidth, half power frequencies and quality factor. [6]

¢) Derive an expression with necessary diagrams for resonance frequency of a circuit
consisting of a coil in parallel with a capacitor excited by a sinusoidal AC voltage. [4]

2. a) In the network shown in figure below the switch is changed from a to b at t = 0. Show

v .
thatatt=0" i, =i, ==—————— and i, =0. Also find the voltage across Cj,
R R R R, D = !

C,C3, Lyand Ly att=0" [8]

b} Switch in the circuit is suddenly opened at t = (0 after steady state has been reached in
the closed position of the switch. Use classical method to determine the expression for
voltage across capacitor for t > (. [8]

20 0.5H

e
I




. a) In the circuit shown switch is opened for a long time and then it is suddenly closed at
t = (. Obtain the expression for current through inductor for t = (. Also calculate the

voltage across inductor after 10mSec. [Use classical method] [&]
300) 200
L,

il
M
|
2
1
=
=

+ i(t)

b} Using Laplace transform method, find the current i; and i; for t > 0 in the circuit of
figure below. 8]

=0 1002 1H
100w

4. a) Inaseries RLC, as shnﬁm in figure below find the value of current for t > 0, also find

the voltage across capacitor for t > 0, using Laplace transform method. [6]
t=0 50 1H
; —A_
V{T. =Z§ I_—'L
- i A"
| T wrF

b) With necessary circuit diagram, obtain the equivalent Y-parameter if three import
networks are connected in parallel. . 4]

c) If the two port network, shown in figure below is terminated with a 2£2 resistor at port

2 then for this terminated network ﬁnc% E‘:-Ij[l?mﬁng network function. (i) Gy (i) =n [61
| - [
RS ( A 2
p 10 P S OO
L9}
"2 ° V2 3

{ !

T z




5. a) Sketch the asymptotic bode plots for the transfer function given by

10(8+10)
N(S)= g
)= 587+ 55+ 4)5740) L
b) Find the trigonometric Fourier series for the given waveform shown and also sketch
the line spectrum. (8]
v(t)

Ak
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et

. a) A 5002 resistor 1s connected in series with a coil having resistance R and inductance
L, a capacitor “C” and 100V variable frequency supply as shown in figure below. Ata
frequency of 200Hz, the maximum current of (.7Amp flows through the circuit and
voltage across the capacitor is 200V, Determine the value of R, L, and C. [6]

Coil

o
@ 100V

b) Explain the phenomenon of resonance of a parallel ac circuit and hence derive the -

~ expression for the resonant frequency. AL = a1
2. a) The switch has been upf:nad for a long time as shown in figure belove At time t = 0, it
is suddenly closed. At t = 07, find current through inductor, voltage across capacitor, .
charge across capacitor, current and voltage across each resistor. (8] f—;}'_ﬁ
. fo-
t=0 A
20Q |
2F e W
os) = 30Q < il
T 100V 5 |
4H 100
b) Att =10, switch is closed in the circuit of figure below. Find the V. (t) and i.(t) using Vo
classical method. _{,,,[-,3] =
1) S e % ¢
r W

E‘:? | T
10A 2082 2002
10uF
oo =,




3

4. a) Sketch the Bode plots for the transfer function given by

a) In a series R-L circuit the applied voltage is v(t) = 10 sin (10% +g-} with R = 202,

= 0.01H. v(t) is applied at t = 0. Obtain the particular solution for curremt i(t)
through the circuit. Assume zero initial current through the inductor. [Use classical

method].

b) In the network shown below, the switch is closed at t = 0. With the network parameter
values given, find the expression for 1,(t) and iz(t) using Laplace transform method.
The network is in energized before the switch is closed.

10(5+10)

N(S) = — : .
(S? + 408)(S? + 55 + 4)

b) The given figure shows a voltage waveform in the form of a train of isosceles

triangles. Determine the Fourier series and plot the line spectrum.

A

Vo

ITA2

F

5. &) For the two port network shown below, find the driving pmnt lmpadance of port one
and the voltage ratio transfer ﬁmeté:-n.

ir

1¥4@__ 1H “
1£3 -

I:(S)

102

162

1/40%

b) What do you understand by frequency response of networks and hence highlight the

role of complex frequency in studying the frequency response.

c) With necessary circuit diagram, obtain the equivalent Z - parameter if three two port

networks are connected in series.

sk

1002

(8]

[8]

[10]

.

- |
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1. a) HmMmmmum:nRLCmcmt?Deﬁmhﬂfpuw&mnﬁmd
bandwidth for a series RLC circuit and derive the expression for them.

b) In the parallel resonant circuit as shown in the figure below, find resonance
frequency, Q factor and band width.

2. a) For the circuit shown in following figure, find the current iy, iz, i at 1= 0"
—— L
|

R . R’g @ T
| AgT

b) For the circuit shown in following figure, use classical method to find the current in

the inductor for t=0.
1052
N
1002 200
AMAA 4 ANM
t= % 2H
100

3. a) An exponential voltage v(t) = 2¢™ is applied at time t = 0 1o a series R-L circuit
comprising a resistor R = 102 and a inductor L = 0.25H. Obtain the particular solution
for current i(t) through the circuit. Assume zero initial current through the inductor,
Use classical approach.

(8

]
e
f o

®)



N T

"'-:ﬂi‘ Vt)
12
50 l

4. a) Usmg laplace transformation technique, find Itl:u: expression for current i(t) in the
network shown below for t > 0 when the switch is closed at t = (. Assume zero initial

charge across the capacitors.

1002
oA

i=0

> [
‘ 5L
50V _ ;
: 50 IIJ.SF

b) What do you understand by a reciprocal two port network? Derive the condition for
reciprocity in terms of y-parameters.
¢} Find the Z-parameters in the network shown below and also check for its reciprocity

and symmetricity,
IF
_i f,__ _? 7

IV, ' IH Vi

2|
5. a) Sketch the asymptotic bode plots for the transfer function given by:
2s2(8+5
N(S) = — (3+2) ;
(5°+225+40)S+10)

b) The following figure shows a voltage waveform in the form of a train of isosceles
triangles. Determine the Fourier series and plot the line spectrum.

L
.
10 AN
! J—
wi
] T

*EE

(6l

(4]

6]

(8]
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j.'r a) Define half power peints and bandwidth for a series RLC circuit and derive the
2 expression for them. How is the bandwidth affected by quality factor of the cirowit? [¥]

b) The switch has been open for a long long time in the circuit'shown below and att= 0
it is suddenly closed. Find 1y, v, e T203 T3 Tic s VI VI, Yio vin at 1= o [8]

L TG T

L0

Lo L,

=10

e ——

2. a) Inthe two mesh natwork shown in the figure below, the switch iz ¢losad at t = 0. Find
the mesh currznts iy(t} and ix(t) as shown, amd the capacitor vollage vc(t). [Use
classical approach], [3]

-%_r {f;? .lﬂﬂ

b) An exponential voltage v(t) = 20e™™ is suddenly applied at time t = 0 to a series RC
cireuit with R = 1€, C = 0.25F, Obtain the particular solution i(t) in the circuit. |
Assume zero initial charge across capacitor, [Use classical method.] [8]

0V -

¥

a) ln the piven circuit below, switch 5, is closed at t = 0 and afier 8ms, the switch 32 is
opened. Find the cn}mplﬂts expression for current in the interval 0 <t < &msand
t > 8ms. Use Laplace Transform approach. (8]

&8s g
- DI:F,_._W o
} e s
+
1oV e _

1[}{1 =

B.2H




i,

b) The circuit shown below is in steady state wim switch 'S" closed. The switch is
opened at t =6, Using Laplace Transform method, find ip(t) in the cirenit. _ [3]

= m -
W | i Where
+ VC{U Bi=FRs=20
4V L=05H

T - o B, | e

4. a) For the given 2-port network shown in figure below, find the voltage ratio transfer

function. [&]
1 s—> H ~—~Q—-ﬁ2
£ 1y(s) \-—1 B N
Vi(S) 111 —ilb Va(S)
l‘l- _LE'
P L - .
b} What do you understand by poles and zeros of a network function? State their
significance in analyzing the tinie doms"1 response of & network., [
¢} Determine the equivilent Y-parameter i two port Networks are connected in parallel. 4]

5. a) Obtamthe T and Y perameters of the given 2-port network shown in following figure.

£iso check for the symmetry and/or rec.pmcit:,r of the nelwork. (3]
— AR .
i L = | 1
et T -
10 3 pie T
V) b ‘_;,-h" 50 EI
] kg
b) Hketch the asymptotic Bode plots for the transfer function zivenby [3]
O(8) = X5+ 5)
T S(S® 4284 10)(8" +215+20)
6. a) For the network shown below, find the Z and g parameters and show that the network
is neither reciprocal nor symmetrical. : (8]
o AR Mok 2
‘Is 10 3V, ' % a0 O
1 % [. lgr
x " 5 '\-'\-'—-ﬁ
b) The network of figure shown below has an applied voltage of v{t) = (40 sin ot + 80
sin 3mt) volts where @ = 500 rad/s. Find the current response and hence the average
PUWET. e [5]
MM~ T
6.502 0.07H
w(1) gé.ﬁp_’?

e e ——TT
———— e, g e e A = S L e L

L
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1. a) Using mesh analysis, determine the value of Vg 50 that the current thiough 30 resistor is 6.76
Amp as shown in the following figure. :

6.70A

b) Mention the importadce of initiel conditions in the circuit analysis, Draw the equivalent
circuit showing the initial and final condition for inductor and capacitor,
diy(07) 4 d:iit::u*}_
t

¢} Inthe given circuit, switch K is closed at time t = 0. Find 1,(0%), (0"},
a K
t=0

v; sin(ot +§) @j

2. a) In the given circuit, after the switch has been in the open position for a long time, it is closed
at t = 0. Find the voltage across the capacitnr_ uszing classical method.

— A
_ ' 52
104 @ | o S
: 14502 —r— 1F
B
b) In the network shown, the switch is closed at t = 0. Find the current supplied by the source
using Laplace transform method.

10v [

[E]

(4]
(4]

(8]

(8]




3. a) With the switch S in position 1, the circuit shown below attains equilibrium. At time t =0, the

b)

4, a)
b)
5. a)
b)
6. a)
b)

j e e B

switch iz moved to position 2. Find the voltags across M resisic . (Use Laplacs trarsfoma -,
methad) ' ' (8]
Cz= 1pF

==I
1000 'l- . %IMH —['C1 = 2uF MO \l‘iﬂ

In the circuit shown below, switch 5, is closed at t = 0 and 55 is opened at t = 4 msec.
Determine it) for t = (. Assume that inductor is initially de-energized. (Use Laplace method) [#]

s ﬂ
100v(x)

10002 t= 4 msec *

0.1H

Find the exponential form of Fourier series for the given Saw-tooth wave. 8]

[

R k! r g
" +— L5t
-QV’.F: S B L \/’-’z 2 V?'
s F g S T Fi e iR L
-4
Find the current ratio and voltage ratio transfer function for the network given. - [8]
102
; s S(S+3)
Sketch Bode-plot for the transfer function given by G(5) = 10 ———————. [8]
: (S+1)(3* +25+16)
With a suitable example prove that the forced response of a network depends upon the nature
of input excitation while the natural response never depends upon the input excitation. [
Find the transmission and y-parameter of the two port network given in the following figure
and also prove that the network is neither reciprocal nor symmetrical. (8]
Lo AWM e N
: 4 — — A e
’]\ I 20 M‘EI/ 10 L 1'\
|
Vi 102 kie) W2
b ] i
Write the state variable formulation of the circuit shewn. ' [8]
A |
R c
WV L Vv
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(3],

b) In the network shown in figure below, a steady state is reached with switch open. Att
=), the switch is closed. Determine the value of V4(07) and V,(0"). 8]

2. 8) Using classical method, find the e'xprg*';-on for the current supplied by the source in
the network shown in figure. Also find'the time taken by the source current lo reach

25mA? (8]

L

000
10V~ 50002
100uF

b) Using Laplace transform method, find the current i(t) for t>0 in the circuit shown in
the figure below, [8]

12v

3. a) Using classical method find the expression for current through the inductor for t=0 in
the circuit shown in figure. [8]

b



P

b)

b)

b)

Using Laplace transform method, find the expression for current through 2€) resistor
for =0 in the circuit shown in figure. [£]
o OIH

V=1/10 ™ 20
0.50

For the two-port network, find the current ratio transfer function as well as voltage

ratio transfer function. WF (8]
i
12 1£1 2 1
Iﬁ- > AW A 2
1 i #\
201
W 2H Vs
i !
" >
Find the trigonometric Fourier series for the waveform shown and also sketch the line
spectrum. 8
) (8]
o
/_11-; E 0 [F//In I
1/‘ 5
Sketch the asymptotic Bud:tplut for the transfer function given by: [10]
10(S+10
T = —tot 1)
S(8* + 58+4)S + 40)
Express transmission line parameters in terms of Y-parameter. [6]
Find the Z-parameter and T-parameter for the two-port network given in the following
Obtain the state model of the network shown in following figure. [8]

Ht) J—

T

ks




