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TRIBHUVAN UNIVERSITY  Exam.

INSTITUTE OF ENGINEERING | Level BE | Full Marks | 80
Examination Control Division | Programme BEL,BEX, BCT Pass Marks
2081 Baishakh { Year/Part ' H/I  Time

Subject: - Electric Circuit Theory (£ 501

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks. , AT O ®

Semi-log paper is fo be provided. P e o

Assume suitable data if necessary.
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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 calculate:(i) voltage across R, L and C, (ii) Quality factor. 8]
b) Obtain the value of i;, ip,diy/dt,diy/dt.d%;/dt* and d*i,/dt* at t =0, if the switch is
closed at t=0 in the circuit shown in figure below. [8]
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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]
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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.
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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]
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b) In the circuit shown in figure below, if the switch is opened at t= 0, find V() for
t> 0, using Laplace transform method. [8]
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4. a) For the 2-port network shown in figure below, find voltage ratio transfer function,
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G21(S) and current ratio transfer function, oy (S). [8]
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b) Find the trigonometric form of Fourier series for following, wave and also sketch the
line spectrum. [8
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5. a) The network shown below is 2 two port network containing dependent voltage source.
Obtain Z-parameters and T-parameters of the network. Also check whether the

network is symmetrical or not? {8]
b) Draw the asymptotic bode graph of the given transfer function: [8]
Gl= 1000(s + 2)

s(s? + 21s + 20)(s® + 25 +100)
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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 iy, i,
i'y,1'p and 1"y att=0". [8]
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2. a) In the two mesh network, the switch is closed at t=0. Find the mesh currents 1,(t) and

i2(t) using classical method. Also calculate the capacitor voltage. [8]
r_..__c(f o~t~- :_VO/\,\-\;‘V\” e s S e e e
l 100] 1
77N S
L S \ v G NFTTORE
50V Ao 1L® 00 s 12(t)</,'
I S P
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]
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3. a) In the given circuit sl is closed at t = 0 and s2 is opened at t = 4msec, determine i(t)
for t > 0 using Laplace transform method. Assume inductor is initially de-energized. (8]
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b) Figure below shows a parallel circuit where capacitor has an initial voltage of 10 V
with polarity indicated in the figure. The switch is closed at t =0 . Find V(t) fort > 0,

using Laplace transform method. [8]
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4. a) Yor 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 network, (8]
(1) Zai (8) (1) Yai(s) (ii1) a21(s)
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b) Obtain Trigonometric Fourier Series of the waveform shown in figure below and

sketch the line spectra. (8]
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5. a) Determine T and Y-parameters of the 2-port network shown in figure below. [8]
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b) What is the significance of frequency response study? Plot the frequency response of
15(1 + jw/10)

; ; ; ® jo.2
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jo(+jo/2)[1+] (50) (50) ]

G (jo) = as asymptotic Bode plot. (8]
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v Candidates are required to give their answers in their o
v Attempt All questions.

v All questions carry equal marks.
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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 Hz, 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, iy, dir/dt, dir/dt, Pi/ae, diy/de at t=0", if the switch is closed at t =0
t=0

){ 2H 50
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2. a) Using classical method, find the voltage across inductor L, in the circuit shown in
following figure.
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b) Calculate expression for total current supplied by source for t > 0 using classical
method in the circuit shown below.
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b)

b)

b)

Using Laplace Transform method, find the current and voltage across capacitor for
t> 0 in the circuit shown below.
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Find the expression of v(t) for t > 0 using Laplace transform if switch is closed at
t=0.
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For the given two port network, determine the driving point impedance and voltage
ratio transtfer function.
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Sketch the Bode Plot for the transfer function given by:
G(S) = ._...;3%)_(_%1_02__,,
S(S“ +3S+50)

Find Y and Z parameters for the network shown in figure below.
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Obtain trigonometric Fourier series of waveform in figure below, also sketch the line
spectrum.
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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 obtain expression for them. [4+4]
b) For the circuit shown in the figure below, find i, iz, -(15»» s dlg and < att=0". (8]
dt =~ dt dt?

.
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2. a) Using classical method, find current and voltage across capacitor for t > 0 in the

circuit shown below. (8]
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b) If the switch is closed at t = 0, find the expression of current through inductor for
t > 0. Also calculate the voltage across inductor after 10 ms using classical method. 18]
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3. a) Using Laplace Transform method find the expression of current and voltage across
inductor if the switch is closed at t = 0. [8]
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4.

b) Using Laplace transform method, find the loop currents i; and i; for t > 0 in the circuit
shown in the following figure.
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a) Find the voltage ratio transfer function of given TPN.
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b) For the transfer function below, draw the asymptotic Bode plot.
50(s+10)
s(s +20) (s +2s + 225)

G(s) =

a) Obtain trigonometric Fourier series of voltage waveform shown in figure below and
plot the line spectra.
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b) Calculate [Y] and [g] parameters of the given circuit and also check whether the
network reciprocity and symmetry.
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a) FExplain the phenomenon of resonance in a practical parallel resonant circuit and
hence obtain the expression for resonant frequency. How does it differ from an ideal

circuit?
b) Att =0 switch changes its position from a to b. Find current and voltage of each
clement at t = 07, Also find the initial value of first order derivatives of inductor

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

70Q

100 pF
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b) In the circuit shown in figure below, capacitor C has an initial voltage 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.
t=0 X
S ‘ "i !
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3. a) Using Laplace transform method find the current through the inductor in the network

shown in figure below. 7 [8]
HiXe)
t=0 ™
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b) A RLC series cn‘cult WithR=4Q,L=1Hand C=1/3 F § 1s excited by an exponential
source of 20e™. Find the expression of the current in the circuit for t = ¢ using

Laplace Tramform [8]
4. a) For the given two port network, determine the driving point impedance and voltage
tatio transfer ﬁm«‘tlon 8]
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b) Find the trigonometric Fourier series for the rectangular pulse as shown in the
following figure. [8]
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5. a) Determine the Z and Y parameters of the two port network shown below. [8]

V2
S d
b) For the transfer function below, draw the asymptotic Bode plot. [8]
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1. a) Using nodal analysis,
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Candidates are required to give their answers i
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determine the current through 4Q 1es

T IBE arks

n their own words as

terminals A and B for the network of following figure.
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b) In the circuit shown below, the inductor is suddenly disconnected from the dc supply.
Find (i) the initial rate of change of current just after switching (ii) initial voltage

across 20Q (iii) the voltage across

the switch at the instant

of separation of contacts.

3

'

- 20Q 10H
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2. a) In a series R-L circuit with R =1

e

~ t -
v(1) = Ve™, where o is a constant. {

9

and L = 1H, the voltage source follows the law
he switch is closed att = 0.

5 » R .
1) Solve for the current assumit: that o # —and
8 L

(ii) Solve for the current when o

B s .
S using 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;(t) and ix(t) by

classical method for t> 0.
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a) 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.

b) A sinusoidal voltage v(t) = 40 sin (10% + 7/
series RC circuit comprising of resistor R = 2

complete particular

a) Find the voltage rsatio transfer function of the two port network shown in figure
below. If the port 2 is terminated with 2H inductor. Find Zyy, o1, Y12

A
{
[
<

e A ASAA

28

By
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8385
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solution for current throug

a) For the network shown in figure below, determine Y parameter and T-parameter.
1G
+ 2V, i +

Vi

b) Derive the condition for reciprocity in term of inverse transmission parameter in a

TPN.

¢) Find the trigonometric Fourier Series of the wavefo

plot the line spectra.

~

<*

-10V

b) Draw the bode log-magnitude and phase p

s+3

G(S) = ——cr—x
) s(s+ 1){s+2)
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4) is suddenly applied at time t =0 to
Q) and Capacitor C = ¥4 F. Obtain the
gh the circuit, by Laplace’s Transform
method. Assume 3C charge across the capacitor before switching.

lots for the following system

rm shown in figure below. Also

T \\lZn’ 3n\\l4n Sn

e
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1. a) 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.

[8]
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%)  (if) v(0h) (ili) v (0") and (iv) I and v at
t=20us. [8]
; t=0
+ o]
K ‘ ' I
+ +
Vi,
2. 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 > 0 using
classical method. [8]
100
! \\(’\"‘y‘x‘\, 7 N‘:“a’i‘«' WA— }
00 i 200 |
+ t=0 7 .1 3A9n
e Iy & °°
> V_T % 100 3
b) Use Laplace transform approach to find the voltage across the capacitor V(t) fort> 0
when the switch is moved to position ‘b’ at t = 0 which was in position ‘a” for a long
time prior to switching. A [8]
— M 3 ,
20 t=0 .
bl ,
| 10 T
6V_r v T Ve®
©H
Lo
3. a) An exponential current it) = 2¢ is applied at time t = 0 1o g parallel R-C circuit
shown below. Comprising resistor R = %4 Q and capacitor C = IF. Obtain complete
solution for v(t). Assume Ve = 0 before the application of current, Use Laplace
transform method. ‘ [8]
g 1T
; { t=0 z
i(t)=2¢% P10 v(t)
72 Tk

"l




b) In the circuit shown in figure below, stead
Switch S is closed at t =
the capacitor v(t) fort >

y state is reached with switch S open.
0. Determine current through inductor i(t) and voltage across
0 using Laplace transform method,

[8]
20. 1H ‘
t ~ i)
+_L % 1 Vi —'-i_
25y S ATEN 2 Q (t)__lF
4. a) For the following network determine the voltage ratio transfer function. If this
network is terminated at port 2 with a 2Q resistor, find for this terminated network
021 (S) and V(S) (8]
()
G MWW A
T 10 1 o) G
Vi(t) T WF Tﬁfs F oV
b) Obtain the trigonometric Fourier-series of the waveform shown in figure below and
sketch the line spectra. [8]
' Nx(t) :
B~ T, zn,'j ST
——aeed ..A e
5. a) For the two port network shown in figure below, find Z-parameter and T-parameter. [8]
I 0.3V, 4Q

b) Draw the asymptotic Bode plot for the tran

sfer function given below. [8]
6§ 285

S(S% +218+20)(S+10)

ko
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Candidates are required to give their answers in their own words as far as practicable.

. @) A 50 pF capacitor, when connected in series with a coil having 40  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.

b) In the circuit shown in figure, switch is closed at t=0 with zero capacitor voltage and
zero inductor current, find the following.

i} viandv;at =0+
i) dvy/dt and dv,/dt at t=0+
. iii) d?vo/dt at t=0+

[8]

(8]

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

method.

-

=0 A\

2Q
A

10V

R

1uF
+

10Q

b) Using Classical method, find the expression for current and voltage of capacitor for

>0 in the circuit shown below,

-0 10Q
t=0 A AA

v=20¢"3t

U,

1uF
¥

1H
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3. a) Keeping the switch at position 'a’ for a long time, if the switch is moved to position b’
at t = 0 in the circuit shown in figure below, find expressions. for current through and
voltage across capacitor using_ Lapla(_:e transform methed. [8]

. . ‘u . a.. B B Aik‘i‘i ) :'

[

mv"L :-';:z F —FF
i [ "

b) In the given network of figure below, both the energy 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 t>0, using
Laplace transformation. [8]

=0
=k

3 P S—
i=9¢Mt YO g0 H =
- L T

4. a) Find the input point driving impedance, transfer impedance, and voltage ratio transfer
function for the circuit shown in following figure. [8]

1Q

R e

500 mF IQSOOmF 10

Vv, V2
b) Find the trigonometric fourier series for the waveform shown in figure below. [8]
x(t) }
+2
A /l A / )
’ At -2 -; 0 7 27

5. a) Draw the asymptotic  Bode Plot for the transfer  function
(s+5)

H(s) = [8]
sis? +215-+20)52 + 25+ 100)
b) For the two port network shown in figure below. Find the Z parameter and T
parameter. [8]

I, 10 50 L
A

k%




TRIBHUVAN UNIVERSITY Exam, o
INSTITUTE OF ENGINEERING Levl -~ |BE

R SR, |
Examination Contro] Division }Progrgx_nme | BEL, BEX, BCT | Pass Marks (32
2075 Chaitra [ Year/Part | 1171 ,i Time [3hrs. |

NMM-M‘“_“ r

M'TWTM%“‘T*NMT"M"M
o ﬁz_{bject. - Elecg_x_c Circuit Theory (£E 547 )

B
eir own words as far as practicable,

v Candidates are required to give their answers in th
v Atiempt AUl questions

V' The Jigures in the margin indicate F, ull Marks,

V' Semi log oraph Will be provided,
V' Assume suitable data if necessary.

frequency.

[8]
b) In the given network of figure below, both the Cnergy storing elements are initially
relaxed ie. 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, Find

s Ay diy dd, gy
the values of 1y, Iy —L 22

s, —2 att=¢* [8]
thd A’ g o
IH 4§
e TP——,
'\/ ; s
=400 sin (100t -30°) v 50 = I
. T WF
2. a) Using classical method, find the expression for the current supplied by the scurce in
the network shown in figure. Also find the time taken by the source current to reach
25 mA, [8]
t:
| e %;
lov 71—_— 50003 N
| - .
| ) ' -~ 100uF
| o I
b} Using classical method, find the expression for the current and voltage of inductor and
capacitor respectively for t>0 from the circuit shown in following fj gure. [8]




——— ,\m,,,\,,,,‘\\
3. 2) Inthe series R-L-C cireuit shown jn figure, there ig 16 initial charge on the <apacitor,
If the switch g is closed at =0, determine EXpression of Current and voltage for aj
elements for >0, [8]
v .
b) Using Laplace trang
sinown below [8]

4. a) For the given two

port network

network is terminated at

> determine the driving point impedance, If this
for thi

port 2 with IF Capacitor, find the fo.!Iowing network function
tk, (1) Zau(s) (i) Y21(5) (Gif)oyy )
122

[8]
I 102
1oy AM HMW‘? )2

Vi 0.5F "'L‘ ’ G.SF-L 3

POo—— T

S terminated netwo

il {_) 24
b) Find the trigonometric Fourier serjeg for the given waveform shown jn figure below, [8]
v(ot)
5. a) For the two port network shown below, find h-parameter and T' Parameter, Also
Check for reciprocity of network, [8]

b) Draw the asympiotic bode plot for the transfer function given by: [8]
64(s+2)
G(/.S') = _ (2 /)
S(s+0.5)(s? + 325+ 64)
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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 Vg and switch K is closed
at t = 0. When R; = 2MQ, Vo = 1000V, R, = 1 MQ, C, = 10pF and C; = 20pF, solve
. 2-
for i;,iz,-diz—,l—’; att=0".

dt
=g R

= ca—

Vi | »

l

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.
_—50< 16Q

100V

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

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

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 Laplace Transform method.
t=0 10Q
M-
5Q 2H

2ovL

(8]

(8]

(8]

(8]

[8]




b) An exponential current ift} = 20e Amp is suddenly applied at time t = 0 to a parallel
RLC circuit comprising of resistor R = 1/10Q, inductor L = 10mH and capacitor
C = 2.5pF. Obtain the complete particular solution for voltage v(t) 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. 8]

. 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. (8]

b) Sketch Bode Plot for the following transfer function. [8]
H(s)=— 40(3-:1)
(2s° +10s)(s” +2s+10)

. a) Find the Z-parameter and hence T’ -parameter for the network shown in figure below
also check if network is symmetrical. 8]

1) ‘?‘ AT L] éz o) 3
: 106 3l

r e 2 () 2

b) For the given waveform, find the trigonometric form of Fourier series and then plot its
line spectrum. [8]

ALY
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a)

b)

a)

b)

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. '

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

=0 g 104

C “ ) T

In the circuit shown in figure below,'if the switch is closed at t = 0, find the time when
the current from the battery reaches to 500mA. Use classical method.

=0 706

s

I 1

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

— 1uf

Keeping the switch at position ‘a’ for a long time, if the switch is 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 method.

o B LA

(8]

(8]

(8]

[8]

(8]




b) In the network shown below, a steady state is reached with the switch X open with
V = 100V, R; = 10Q, R; =200 , R;=20Q,L = 1H,and C = 1 uF. at time t =0, the
switch is closed. Evaluate the currents i; and iz, using Laplace transform, for t> 0. [8]

4. a) Find the forward voltage ratio transfer function G(s) and forward transfer

admittance Y1(s) in the following circuit. i8]
1H 1H
1 l;‘ AAA 10 10 52 2
10 | %_
|
- 1/2F n
- V2
=V % 1H
1'e— e !

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

H(S)= 64(S+2)/[S(S2 +0.5S)(S* +3.28 + 64)] = (8]
5. a) Find transmission and admittance parameter for the given TPN and check its
reciprocity and symmetry. [8]

b) Obtain trigonometric Fourier series of the waveform shown in figure below and
sketch the line spectra. S 8]

*%%
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a) Describéthe resonance phenomenon in RLC series circuit. Define half power points
and band width for a series RLC circuit and derive expression for them.

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.

Fmd the Values of i,,i,,—

=0 x

di; dlz dzl, d’i,
dt > dt " dt? di’

att=0".

2H

10 Q2

e %f\zz

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.

4+ -
1=

LY, A—

200V T

'l

100 Q

10QE

== 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

fmethod of solution.

ISV =

A
)
s
o
=
[

8]

(8]

[8]

(8]

-1 -3




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

! 109
10V —— 104F

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

Transform Method.
t=0
m iL(t)
Q 50
2 20
Y —= i) =1 F -

a) For the given two port network, determine the driving point 1mpedance and voltage
ratio transfer function.

12 14

{3 oft).a %
I QSE == O.5F = v,
i'(-)e o (-) 2

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

¢) 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]

(81

[4]




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

network is reciprocal or not. 8]
I 1H 2F
o> LT 11 .
N
. §3H 4v, %3}1 v, e
w
o A 4 e
i‘
b) Obtain trigonometric Fourier series of the waveform shown in figure below and =
sketch the line spectra. (8] &
v(t) :‘z;
VN %
<
g3
~
=
=
<

0 20 4 6

k%
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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 figure below a steady state is reached with the switch open.
Att =0, the switch is closed. Determine the value of u5(0") and u,(0™).




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

—— 0.5F
g -

10A

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

g be

Ry

b) Using Laplace Transform method in the circuit shown in figure below. Find the
current i; and i fort> 0.

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

1H

1'
b) For the Waveform shown in figure below. Find the trigonometric form of Fourier

Series and plot the line spectrum.
/\ —> ot

> f(t)

/ 57 \/r/z 0 n/z\/

>
\

——




5. a) For the network function given below, plot the asymptotic Bode‘ diagram

20(s +1
H(S)=— (2 )
sfs+5)(s* +25+10)
b) For the Two Port network shown in figure find Transmission parameter and
Y-parameter.
- = e
1

= o
<

—

Vi e v, =
=)

=

C

S

z

-,

. y z

e ~D 5 é

1’ z
k% =
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=
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1. a) What do you understand by the bandwidth of a series resonant circuit? Explain with

the help of resource curve and also derive its expression both in terms of ® and f.

b) In the circuit shown in figure below, switch K is closed at time t = 0. Find the values
of i1, i, diy/dt, di/dt, d%y/dt?, d%iy/de® at t =0+,

2 uF

NSE

K
+ | . 10Q 1H

= ( i
2. a) Inthe circuit of the Tigure below, the switch K is open and the circuit reaches a steady

state. Att = 0, K is closed. Find the current in the inductor t > 0. Use classical
method.

10Q

10V

i

2100

b) In the circuit shown in figure below capacitor C has an initial Voltage 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(t) across the inductor L using
classical method.

. : R=10
MY s | 1 R

(8]

(8]

(8]

(8]




3. a) Using Laplace transform method find the expressions for i;(t) and iy(t) in the given
two mesh network shown in figure below provided that the network is unenergised. [8]

: : 00 1H 1H

oo N — ¥ T
L

t=0

100v 5= i@ 100 19 %109
=

b) Using Laplace Transform method, find the current of inductor and capacitor for t > 0

in the circuit shown in figure below. [8]
t=0

12V

4. a) Find the trigonometric Fourier series for the waveform shown in figure below and
plot the line spectrum. 8]

b) For the network shown in figure below find the voltage ratio transfer function and
transfer impedance. (8]

5. a) Sketch the bode plot for the transfer function given by i (6]
G(8) = 20(S+1)/(S? +4S+2)(S? +58)

b) Find Z-parameters and hence the T-parameters for the 2 port network shown in figure
below. [6]
1Q
I

20
R ! ANVAA e NVAAN el
T I _, ‘s
Vi 2.0 10 Vi

S SO L

¢) What do you understand by reciprocal two-port network? Also derive the condition
for the same in terms of T parameters. [4]

% %k
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v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. A
V' The figures in the margin indicate Full Marks. -
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1. 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, iy, i at t = 0", [8]
5Q o
N
. 100V
|
2. a) Find v,(t) for t > 0 in the figure below using classical method. 81

.. lo
10Q y,(t)

l | . : 15V -L" l
[ %

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 in the circuit shown

3H

in below using classical method of solution. [8]
TP M- AMM—
- 4H 3Q - 15Q
25V . 1 ' t=0

43F

e e e i



-

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 !oop currents i and iz for t > 0 in the circuit .
shown in the following figure. 7 [8]

. & i2

“R=1/7F
=1/6H ’

4. a) For the 2-port network shown in figure below, find voltage ratio transfer function, G/(S)

and transfer admittance, Z,,(S). (81
. SF .
P | ?'—‘ 20 L
——9__.T

T | YR
1Q

Vi .

|

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

| spectra. _ : (8]
| . Av(t)
20 — - -
e : > ot
o 2z 47 ' _
| 5. a) For the transfer function below, draw the asymptotic Bode plot _ [8]
i ! 20(s+5 ‘
) ! G(s)= . (2 )
S(s +20)(s” +80s+200) , _
b) The Y-parameters of two TPNS are given as: SR [8]
e I I these tw Tpﬁs ‘ ted in series. What
_1/4 —-3/4 “13 sl ese two TPNS are connected in series. a
wxll be the equwalent Transmission parameter of the combination? '
¥ dkkk
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The figures in the margin indicate Full Marks.

Candidates are required to give their answers in their own words as far as practicable.

1. a) Inthe given circuit determine voltage across 1Q resistor using mesh analysis method.

20V T

=40

3Q

1S4

3Q

)

b) Explain the phenomenon of resonance in RLC series circuit. Derive the expression for
resonant frequency, bandwidth, half power frequencies and quality factor.

¢) 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.

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

thatatt=0" i, =i, =~

C;,Cs,LiandLyatt=

=0
J: {‘It?&——*
koD

I A
Ry +R, ¥R

and i; =0. Also find the voltage across Cy,

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 > 0.

2Q

0.5H

Ve (D

[6]

[6]

[4]

(8]

(8]



)

3. a) In the circuit shown switch is opened for a long time and then it is suddenly closed at
t = 0. Obtain the expression for current through inductor for t > 0. Also calculate the
voltage across inductor after 10mSec. [Use classical method] ‘ [8]

0.5H

i(t)

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

10Q 1H

4. a) Inaseries RLC, as sden 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]

2V
T UF

I

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

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

2 then for this termmated network ﬁm} /f?léomng network function. (i) Gy; (i) ocpg [6]

| ‘ r~;—m]L
1o | mwwm—— 2
I\ L 10 2H L 1\
Vi : -

\ |

ll

AKAA
Yyv
Y
Q

N




5. a) Sketch the asymptotic bode plots for the “transfer function given by
10(S+10)

N(S) =

the line spectrum.

S(S? + 55+ 4)(S +40)

b) Find the trigonometric Fourier series for the given waveform shown and also sketch

v(t)

*kk

8]

(8]
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ANEANENENEN

p—

. a) A 50Q resistor is 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. At a
frequency of 200Hz, the maximum current of 0.7Amp flows through the circuit and

voltage across the capacitor is 200V. Determine the value of R, L, and C. [6]
Coil
N 4
L !
C
&)
: 100V
b) Explain the phenomenon of resonance of a parallel ac circuit and hence denve the =
~ expression for the resonant frequency. . e - e i fEl- -
2. a) The switch has been opened for a long time as shown in figure below. At time t = 0, it

is suddenly closed. At t = 0%, find current through inductor, voltage across capacitor, o
charge across capacitor, current and voltage across each resistor. [8] ; o

| t=0 o T

'.\.’ ﬁ . . | | .

T 20Q | o .
_ 30Q ¢ "V
T 100V e
4H 10Q .
b) Att =0, switch is closed in  the circuit of figure below. Find the V(t) and.ic(t) using 6 a
classical method. . _ i ]
A 'ﬁ:«;’b < Z":’b < 57,7/ Q‘

Nod

lc(t) I F

—_ ve(t)

10uF L

10A 20Q




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% +—) with R = 203,

= 0.01H. v(t) is applied at t = 0. Obtain the particular solutlon for current i(t)
through the circuit. Assume zero m1t1a1 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 i;(t) and i(t) using Laplace transform method.
The network is in energized before the switch is closedf

+ S 10Q

() Q '

10(S +10)

N©S) = — > .
(S° +40S)(S* +5S+4)

10Q

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.

/[\ v(t)

B oo -t

D

—d

t

5. a) For the two port network shown below, ﬁnd the driving pomt 1mpedance of port one

and the voltage ratio transfer functlgon

-

e A~

1Q -

7

I(S)
Z

1Q

1Q

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.

3 2k

(8]

(8]

A

8]

[8]

[

6.2

4] >
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1. a) How does resonance occur in RLC series circuit? Define half power points and
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.

o

ogy

1mH j

2. a) For the circuit shown in folloWing figure, find the current iy, iz, iz att = 0"

e a—

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

10Q

the inductor for t0.
10Q
MM
4+
10V

10Q

3. a) An exponential voltage v(t) = 2¢™

is applicd at time t = 0 to a series R-L circuit

comprising a resistor R = 1€ 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

rm——
ae

8;



opened att =0 Fmd the expresslon for Vc (t) fort>0. (Use classxcal method)

..‘A‘. By o r - “ - : o
lQ Sﬁ : T

2 |

12V t=0

4, a) Using laplace transformation technique, find the expression for current i(t) in the

network shown below for t > 0 when the switch is closed at t = 0. Assume zero initial
charge across the capacitors.

\
B

T

b) What do yoxi understand by a reciprocal two port network? Derive the condition for
reciprocity in terms of y-parameters.

c) Find the Z-parameters in the network shown below and also check for its reciprocity
and symmetricity.

~L
BE
—>
(&}

3V, ' 1H V,

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

2s2(S+5)

N(S) = .
®) (S* +22S+ 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.

v
A
AN ST
' [
! _ !' : -
0 n 2n 3n . 4g ' wt

Ak %k
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(6]

4]

(6]

(8]

(8]



2 TRIBHUVAN UNIVERSITY Exam. (2066 Batch) |

INSTITUTE OF ENGINE=RING © | Lovel BE 1 Marks | 86
Examination Control Division | programme ‘;g& BEX | pass Marks |32
2068 Shrawan. Year /Part | 1/1 Time | 3hrs.

Subject: - Electric Circuit Theory -

Cardidates are required to give their answers in their own words as far as practicable. -
Aitempt any Five questions. .
The figures in the margin indicate Full Marky.
Semilog graph paper will be provided.

Assume suitable data if necessary.

LA K

N\

<,

a) Defire half power points and bandwidth for a series RLC circuit and derive the
expression for them.. How is the bandwidth affected by quality factor of the circuit? [8]

-\,__\

b) The switch has been open for a long long time in the circuit*shown below and att =0
it is suddeniy closed, Find iy, v, e 120, 130, 110, I, VL, V30, Vi, Vaq att= ", [8]

t=

] M,MD(,)_#_;____,__,___

L C 20 ‘Q -_.:\_2},

In the two mesh network shown in the figure below, the switch is closed at t = 0. Find
the mesh currents i3(t) and i(t) as shown, amd the capacitor voltage ve(t). [Use
classical approach]. ‘ [8]

; t=0 ) == ouF
sy Tl > 1002 ) o
. L A i &7 2

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

N
o
~

n the given circuit below, switch S; is closed at t = 0 and after 8ms, the switch S; is
opened. Find the complete expression for current in the interval 0 <t < 8ms and
t > 8ms. Use Laplace Transform approach. v (8]

S'» - . . )
‘: =0 SQ e SZ

+
10V e o | o ]

(O8]
o
~—




b)-

+
4V

b)

The ‘circuit shown below is in stead» state wiin sw 1+ch ‘S” closed. The switch is
" opened at t = 0. Using Laplace Transform method, ﬁnd ir(t) in the circuit. c - [8]
_ ;- _ _ -~ ] o :
W .{Y\ L T Where
: 2Ry C— vet)  Ry=Ry;=2Q
' L=0.5H
B L C=IF
1 |
For the given 2-port network shown in figure below, find the voltage ratio transfer '
function. (8]
T ‘ — AT
T 1(S) H— I W——
Vi(S) ?m N —iE " Vs
1'1 o f | |2
Gl ot g o
Whi ‘t do you understand by poles and zeros of a network function? State their
significance in analyzing the time doms*a response of & network., {4
¢) Determine the equivalent Y-parameter if two port Networks are connected in parallel. [4]
5. a) Obtainthe T and Y pzrameters of the given 2-port network shown in following figure.
- Also check for the symmetry and/or rempmuty of the network. [8]
[T MM — o
. 30 -
1 £ L———'"—"“*&.M/\/‘\/‘\-— e e e _——J\/W ———— »’:— S—
h,\ lQ 4> /}\
: Vl ) [ ) f‘% SQ V2
o L _ L
b) Sketch the asynmtonc Bode plots for f‘m, tzanslef function given by (8]
JECER R \
l/, G(S) > 20(8 LZS) R
' A S(S* +2S+10)(S +215+20) .
.+ 6. a) For the network shown below, find the Z and g parametefs and show that the network
- - is neither remprocal nor symmetnczu : : 8]
| 1 o~—>~——————‘\/‘b 2
2Q \/J/\z _
11' lQl'
) E
b) The network of figure shown below has an applied voltage of v(t) = (40 sin ot + 80
sin 3wt) volts where w = 500 rad/s. Find the current response and hence the average
power. P : : [8]
6.5 0.07H ' {1
v(t)

98.2pF
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Candidates are required to give their answers in their own words as far as practicable.
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Semilog graph paper will be provided.
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1. a) Using mesh analysis, determine the value of Vg so that the current through 3Q resistor is 6.76
Amp as shown in the following figure. . (8]

6.76A

50)°

10A
Vs

b) Mention the importarice of initial conditions in the circuit analysis. Draw the equivalent
circuit showing the initial and final condition for inductor and capacitor. [4]

. + . +
¢) In the given circuit, switch K is closed at time t = 0. Find 1,(0"), (0", d 1‘;:) ) and di,(07) [4]

a
A
t=0

V(; vs‘i;l(mt + ) @) |

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 capacitor using classical methpd. . [8]

"10A
' 722

b) In fhe network éhown, the’ switch is closed at t = 0. Find the current supplied by the source.
using Laplace transform method.. [8]

: 10 | =20
10V

14 T ¥




v G i ) : %

With the switch Sin position 1, the circuit shown below attains equilibrium. At time t =0, the
switch is moved to position 2. Find the voltage across SMQ resisic.. (Use Laplace travsforin
method) ’ ‘ '

¥hg

) '

B B S Tf‘
IOO'OTT' IMO TCl:ZHF SMO j;t)

b) In.the circuit shown below, switch S; is closed at t = 0 and S, is. opened at t = 4 msec.
Determine i(t) fort > 0. Assume that inductor is initially de-energized. (Use Laplace method)

— M

S
18, 500

S,
100Q t =4 msec .

100V
0.1H

a) Find the exponential form of Fourier series for the given Saw-tooth wave.

£(t)

b) Find the current ratio and voltage ratio transfer function for the network given.' -

9
MW

2
! 2H — 3R
> _
A e |

) T
llil . 1 4

a) Sketch Bode-plot for the transfer function given by G(S) =10

S(S+3)
(S+1)S? +2S+16)

b) 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.

a) 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.

MW <2
1Q I
é =300 V,
1'* : — !
b) Write the state variable formulation of the circuit shewn. o
' ' {
R C
Vi(t - gL _ Vy
* ok

18]

(8]

(8]

(8]

(8]

(8]

(8]

R
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. a) Find the current in each b‘ranc‘ﬁ af

* Candidates are requlred to give their answers in their own words as far as practlcable

A ttempt any Five questions.
The figures in the margin indicate F ull Marks.
Assume suitable data if necessary

10v(E)

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

a) Using classical method, find the expre; jon for the current supplied by the source in
the network shown in figure. Also find'the time taken by the source current to reach

25mA?
t=0>w/7
L__ 00Q2

10V = 5000 .
L"/’j 100uF

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

. 80 ‘%7
__L i(t) —L

T 1 T

12v 2Q

. a) Using classical method find the expression for current through the inductor for t>0 in

the circuit shown in ﬁgure

" %H F -l-]—' '

(8]

8]

(81

(8]

(8]




b) Using Laplace transform method, find the expression for current through 2 resistor
for t>0 in the circuit shown in figure.
=0, o OIH

by e B mere T

v=1/10 ™

oA B

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

; ratio transfer function. % F
'i {
! —
1Q 10 2 1
lo——~_ —MA 1—<
il A
2H 2Q
v, V2
’ ‘ !
, b) Find the trigonometric Fourier series for the waveform shown and also sketch the line
y spectrum.
v(t)
- {Ve

ot

pd A
/—2n -mo% Iy 2n |

5. a) Sketch the asymptotic Bode:plot for the transfer function given by: »
T(s) = 10(S+10)
S(S? +5S +4)(S +40)

b) Express transmission line parameters in terms of Y-parameter.

6. a) Find the Z-parameter and T-parameter for the two-port network given in the following
© figure.

b) Obtain the state model of the network shown in following figure.
y 1
i(t) Q[D | R

*%k

(8]

(8]

(8]

(10]

(6]

(8]

(8]




