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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]

[y
.

b) " In the circuit shown below, the switch has been closed for a fong time and at t = 0 it is
opened, determine (i) i(0") (i) v(0") (i) vp(0") and (iv) I and v at
£ =20ps. LI

t=0
+ j¥ | :' §+ T
v 170 v
Y g smH % 200 . 69200 mA )

—

-

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

R
B

T

classical method. 81
j111e)
f AVI&VAV)\VAT
AN AW
J: 100 . 200 :
+| t=0 i
5V —= i L}L 2H . :
:T 100
L

b) Use Laplace transform approach to find the voltage across the capacitor V() fort>0
when the switch is moved to position b at t = 0 which was in position ‘a2’ for a long

time prior to switching. {81
. .
20 t=0 -
b e
ol o LT
6V_T  f , Ty Ye®

3. a) An exponential current i(t) = 2¢™ is applied at time t = 0 fo a parallel R-C circuit
shown below. Comprising resistor R = % Q and eapacitor C = {F. Obtain complete
solution for v(t). Assume V¢ = 0 before the application of current. Use Laplace
transform method. :

i) = 265 =0 g/ZQ v

r 111

(8]




b} In the circuit shown in fi gure below, steady state is reached with switch S open.
Switch S is closed at t = 0. Determine current through inductor it) and voltage across
the capacitor v(t) for t > 0 using Laplace transform method, '

81
o 20. 1H
1 , : -3 i(t)
-+ e v
25V S f<‘. =0 %0
4. a) For the following network determine the voltage ratio transfer function. If this
network is terminated at port 2 with a 20 resistor, find for this terminated network
- 0o (S)and Voy(8) [8]
' iyt
A v : ANAMA——
1 10 R TS
il 4 -
Vi T WF ThE o Valt)
b) Obtain the trigonometric Fourier-series of the Waveform shown in figure below and
sketch the line spectra, : o 8]
' Af\xft);v ,
Y R T
5. a) For the two port network shown in ﬁgﬁm below, find Z-parameter and T-parameter. [8]
I 03V, 40 I
“’”T—*——@ — Ao (332
Vi 10a< Va
FEy ‘ . ;;*’(_;.2*
b} Draw the asymptotic Bode plot for the transfer function given below. , : i8]
6= . 2(8+5) _
S(S” +21S+20)(S+10)
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1. a) Discuss about resonance in a circuit consisting of a practical coil in parallel with a
capacitor. Also .derive an expression for impedance and.current at resonating

frequency. (8]
b) In the given network of figure below, both the energy 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
di, di, d%, d%i +
the values of iy, ip —&,—=2,—L, 2 at t=0". 8
VORI A | 81
=0

D{Y‘K

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

25 mA. | ‘ [8]

- 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 figure. [81




. ) In the series R-L-C circuit shown in figure, there is no initial charge on the capacitor.
If the switch S is closed at t=0, determine expression of current and voltage for all .
elements for t>0 v . (8]

.==.Z>§3 AP
: ' o 3
B del Q

F
| T 0.5
b) Using Laplabé transform method, find the loop current i; and i, for t>0 in the figure
shown below. _ A } [8]
BE=T

4, a) For the given two port network, determine the driving point impédance. If this
network is terminated at port 2 with 1F capacitor, find the following network function

for this terminated network, (i) Za1(s) (i) Y21(s) (fii)or21(s) ' (8]
I 10 . 142

1A ANy Loy
! . 1
Vi 0.5F == 0SF V:

IR O R . o —— () 2 _ A

b) Find the trigonometric Fourier series for the given waveform shown in figure below. {8] |
- v{ot) 1

5. a) For the two port network shown below, find h-parameter and T' parameter, Also

Check for reciprocity of network. : [8]
| 50
+ O AAAA
V1
o L3
b) Draw the asymptotic bode plot for the transfer function given by: (8]
Gs)= 64(s+2)

s(s+0.5)(s? +3.25+64)

ok %
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a) A 50 uF 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. [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. [8]

i} viandvaat =0+
i) dv,/dt and dvo/dt at =0+
- iti) d?vo/dt at t=0+

__O - "
=0 50

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. . 8]
=0 /p 20
o A

. 100
10V T 1pF
| 1T

b) Using Classical method, find the expression for current and voltage of capacitor for
>0 in the circuit shown below. i8]




3. a) Keeping the switch at position ‘2’ for along time, if the switch is moved to position '’
at t = 0 in the circuit shown in figure below, find expressions for current through and
voltage across capacitor using Laplace transform method. ’

Ty g
.
mv\

‘ s \F
L7
& i ‘

. I

"0

b) In the given network of figure below, both the energy stoﬁng 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 >0, using

Laplace transformation.
=0_x

L
(T..
i=9e’™t o ém

Amp\ L

1
15

1N iLve(a)%v
—H

=7=5F
B

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

function for the circuit shown in following figure.

1Q

1
2 .

b

500 mF
Vi

1

9500 mF

1 )
1Q v,

b) Find the trigonometric fourier series for the waveform shown in figure below.

x(t) )

AL

3% -2 T

5. a) Draw the asymptotic Bode

_ (s+5) R
HE) =75 2
sls* +21s+20)s° +2s+100

L2
/\ / i(é)
T 2% .

Plot for the transfer function

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

parameter.

¥k

(8]

(8

18]

i8]

(8]

[8]
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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 cutrent at resonance. ‘

b) Obtain the value of iy, i, diy/dt, dix/dt, d*ii/dt and d%,/df at t = 0%, if the switch is

closed at t = 0 in the circuit shown in figure below.

| =0 g e
%vz TN '\""/“""1
l- @ 100 iz IF
10 VT / I

é) In the cireuit 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.

' S}O 706}
*‘L 50€2 100pF
wv‘[ ]‘

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

method. -~

T=0 o ‘ T
20 10 Ao B
30 A
w® @ | S
I == F : o,
1K ’—. / ; oy L~ .
o

a) Keeping the switch at position ‘2’ 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.
it TN 163
MA~—a
=0
— | LF
10V ( "[1 F T

(8]

(8]

1

[8]

(8]



b) In the network shown below, a steady state is re_ached with the switch X open with
V=100V, R) =10Q, Ry =200Q , R3; =20Q, L = 1H, and C =1 pF. at time t =0, the
switch is closed. Evaluate the currents i; and i, using Laplace transform, for t > 0.

admittance Y2(s) in the following circuit.

4. a) Find ‘the forward voltage raﬁo transfer function Goi(s) and forward transfer

1H IiH
| I;’ AAA 10 ' 10 % 2
10 1"
o .
Vi 1/2F 10
V2
—==1/2F % H
T _’2'

R —

B) Sketch the Bode Plot for the transfer function given by
 H(S) = 64(S+2)/[S(S* + 0.58)(S* + 3.28 + 64)]

5. a) Find transmission and admittance parameter for the given TPN and check its

' reciprocity and symmetry.

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

sketch the line spectra.
TV(t)
B A

(81

(8]

(8]

(8]

(8]
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) v

b)

Assume suitable data if necessary.

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]

In the given network, the capacitor ClI is charged to voltage Vo and switch K is closed
at t = 0. When R; = 2MQ, Vo = 1000V, R, = 1 MQ, C; = 10pF and C; = 20pF, solve
di, &%
for iy,i,,—2,—= att=0". 8

=0y

X

R
. Gt /-il\‘ é&/?z\{;._ G

L

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 iy(t) and ix(t), by
classical method for t > 0. o [8]

5—0 ,' 10Q

L
—

106V

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. [8]

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. [8]

=0 : 100
A

Q 2H

2ovL




b) An exponential current i(t) = 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 = 2.5uF. 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]

4. 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]

Y

e
* b) Sketch Bode Plot for the following transfer function. . [8]
H(s)=— 40(5-;—1) :
(2s +10s)(s” +2s+10)

5. a) Find the Z-parameter and hence T’ -parameter for the network shown in figure below

also check if network is symmetrical. [8]
. * - 2V .
18— MM
’ 100 KTFAE B o S
+ .
1 (e 5 () 3
b) For the given waveform, find the trigonometric form of Fourier series and then plot its

line spectrum. [8]

A
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1. a) Describe the phenomenon of series RLC circuit. What value of capacitor would

procedure resonance in 400 V, 50 Hz source if the resistance and inductance are
20mQ and 6mH respectively? Also calculate the Q-factor and half power frequencies.

b) After being open for a long time, if the switch in the circuit shown in figure below is
" closed at t = 0, find current through inductor, voltage across capacitor, current and
voltage across each resistor at t = 0™

&,
fx .

200

100V 72

2. ay For the circuit shown in ﬁgure below, find the current through and voltage across the
capamtor for t > 0. Using Classical approach.

t=0 5Q

P —

oV 59

b) Switch is closed at t = 0, find the expression for circuit i(t), for any time 't', and
calculate the value of current at t = 0.1 sec. Also, find the time for current reach
maximum value and corresponding maximum value of current. Use Classical method.

A
1

t=0 éQ

(8]

(81

8]

(8]



.B,Wa) Find the expression of the current flowing through resistor R of the circait in
following figure and also find the voltage across the inductor for t > 0, when the
switch is opened at t = 0. Use Laplace Transform method. [8]

CVity=6e™V §

b) In the network shown in figure below, the switch is closed at t = 0, with the network
previously unenergised. For the element value given on diagram, find the expression
for mesh currents i(t) and ix(t), by Laplace Transformation method. - [8]

L 104

[4]
b) Sketch the asymptotic bode plots for thé transfer function given by: . - - [8]
' 58%(S+100)
G(S)=
6O (S+20)(S* +208+100)

c) Find the expression for Equivalent Z-parameter equation if three two-port networks
are connected in series. : ' [4]



5. a) Forthe two port network showr in figure below, find Z-parameter and T-parameter. [8]

60
Y 1,
‘ g (12
=50 V2
S

ies for the wave shown in figure and sketch line

b) Find the trigonometric Fourier Ser
spectrum. : (8]
\AC)
AN

lOV‘ﬂQ f -_7[

ok ok
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a) Descnbe the resonance phenomenon in RLC series circuit. Define half power points
and band wxdth for a series RLC circuit and derive expression for them. - [8]

oy

N ‘Ib) In the g1ven network of figure below, both the energy storing elements are initially
.relaxed ije: no current is flowing through the inductor and no charge is accumulated
Across the capac1tor before application of voltage The switch K is closed at t = 0.

Find the values of i,i,,—4,—2% a1, att=0% ' ' [8]

dt > dt " dt?di?

3 1pF

2. 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
7 "
100 Q
200V == :

- b) Keepmg 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 Qf solution. 8]
P ——— AW A
1H 30 50
- : t=0
15V —— - 10pF




3. a) For the circuit shown L. figure below, Find the current and voltage of capacitor for

t > 0 using Laplace Traasfor.n method. [8]
t=0 o
50 ! 100
10V 10pF

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. - [8]
. t=0 | |
. ‘ . ‘ E ' i(t)
T : -MN——W- >
| 50 5Q
48V —— | {:1 .

T v T

i a) For the glven ‘two port network, determme the driving point 1mpedancé and voltage

ratlo transfer functlon L 5 [4]
Vi 0SFz== R v,
|
1" (-) o — (-} 2
b) Sketch the Bode Plét for the transfer function given by | [8]

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. 4]



[Ereh pEE

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

network is reciprocal or not. _ A - [8]
L 1H
o> TEEG ©
A N
Vil 3 3H 4V, \2
¥ \4

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

v(t)
A

0. 24 47 6

ok




27 TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

Fxamination Control Division
2073 Shrawan

=~
e
&
g

D O

Level BE Yull Marks | 80
Programme | BEL, BEX, BCT Pass Marks | 32
Year / Part /1 Time 3 hrs.

~ Subject: - Electric Circuit Theory (EE501)

AN N NN

[y
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All questions carry equal marks.

Necessary Semi-log graph paper is Provided.
Assume suitable data if necessary.

a) A voltage u(t) = 100Sinwt is applied to a series RLC circuit. At the resonant

frequency of the circuit, 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 is 100 €2. '

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. s

b) In the network shown in figure below a steady state is reached with the switch open.

At t = 0, the switch is closed. Determine the value of u,(0") and ua(07).

2. a) Using classical method in the circuit shown in figure below. Find the voltage across

capacitor fort> 0.

10A

™

T’%'

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







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

and current of capacitor for t> 0

——. C

pelow. Find the

method in the circuit shown in figure

b) Using Laplace Transform
current iy and ip fort> 0.

2V
C
4. a‘j For the Two-Port network shown in figure below. Find the voltage ratio transfer
function. ,

2

o=
b) For the Waveform shown in figure below. Find
Series and plot the line spectrum.

| 0

)

the trigonometric form of Fourier




5. é) For the nétwork function given below, plot the asymptotic Bode diagram

HI(S) = 20(s+1)
T s(s+5)(s% +25+10)

b) For the Two Port network shown in figure find Transnﬁissiﬁn parameter and
Y -parameter. ‘ '

L. .

1

. ¢
Jainn

Vi =62 v
Jf ) ‘ N
1 )

Bk



24 TRIBHUVAN UNIVERSITY | Exam. LT Rgiﬂa’r‘{f N
INSTITUTE OF ENGINEERING | Level | BE | Full Marks {80

e e e e s R >

Examination Control Division Programme | BEL. BEX,BCT | Pass Marts 32

ek
|

i

H
j 1
S S

2072 Chaitra | Year/Part |II/1 [Time 1 3his.

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

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary. :

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 &S of @ and f. {8l

b) In the circuit shown in figure below, switch K is closed at time 1= 0. Find the values
of iy, in,din/dt, dis/dt, d*i/dt’, Piy/dt® at t =0-+. 8]

2uF 100

10 V-7

(

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 tnducter t > 0. Use classical
methed. ~ {8]

+ iy

b) Tn the cir i shown ‘in figure below capacitor C has an initial voltage V¢ = 10 volts
and at the gdme instant, current through the inductor L is zero. The switch K. is closed
att= 0. out the expression for the voltage V(1) across the inductor L using
- classical mgthod, ' 81




3. a) Using Laplace transform method find the expressions for i;{f) and ix(t) in the given

two mesh network shown in figure below provided that the network is unenergised. {81
e 00 14 1H
Oj/c W — T

| wm t=0 > 0N
100y TS 1@ 100 ig(j éwg

b) Using Laplace Transform method, find the current of inductor and capacitor fort> 0
' in the circuit shown in figure below. o 7 _ [8]

t=0

© 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 | . [6]
G(S) =20(S+1)/(S? +48+2)(S? +58)

b) Find Z-parameters and hence the T-parameters _iimf the 2 port network shown in figure
below. - o _ (6]
1Q 20 I /

T L 1\

v, 20 <>4V1 ?m Vs
R DR A !

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

ok % ok
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1. a) Explain the phenomenon of Resonance in parallel RLC circuit and derive expréssion for
' " tesonance frequency. =~ : ' [8]
b) In the circuit shown in following figure, find the loop currents iy, i, hatt= 0. (8]

5Q

" 2.74d) Find va(t) for t > 0 in the figure below using classical method. 8T

SO

1T 100 vat)

SLAA-— .
1“ t=of?¥(_~
, ; 10«

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 gcross capacitor in the c.ircuit shown

in below using classical method of solution. a (8]
- 4H 3Q 15Q :
B5VT L 30
: : =3 F




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

the circuit shown in figure below. 81
20
MA
.7 2
20V Ly
b) Using Laplace transform method, find he 1oop currents iy and i for t > 0 in the circuit .
shown in the following ﬁgure , I < [8] T

+H + o S |
v . oo >R=1/7F . b
c-17 | - l/eH A

a) For the 2-port network shown in figure below, ﬁnd voltage ratio. transfer functlon Gzl(S)
~and transfer admlttance, Zn(S). . o C [8]
Y A | : L

Vi .

R

b) Obtain trigonometric Fourier series of the waveform in ﬁgure below and sketch the lme ;
spectra. , | v [8]

f | IR, av(t)

20—

] , ey ; > ot
O : . @ 2x 4n »
5. a) For the transfer function below draw the asymptotic Bode plot - (8]
G(s) = 20(s+5)
~-S(s+2o)(s +80s+200) . |
b) The Y-parameters of two TPNS are givenas: - a 18] .

~1/4 -3/4 -1/3  1/3

wdl be the equwalent Transmxssxon parameter of the combmatlon?
hkdk

.

T4 -5/4 /3 =137 o
and | - . If these two TPNS are connectez‘ﬁl i1 series, What
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‘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.

Assume suitable data if necessary.

AN NN

a) How does the resonance occurs in RLC series circuit? Define the half power
frequencies and bandwidth for RLC series circuit and also obtain the expression for

them.
b) If the switch is closed at t = 0 in the circuit shown in figure below, Obtain the value of
di, /dt,di, /dt,d%, /dt* and &1, /dt’at t=0" , (81

[a——y
.

(8]

1,15,

. a) Using classical method, Find the current and voltage of capacitor fort>0 in the
circuit shown in figure. »

(8]

b) Using qlaééiceil method, find the current and voltage of inductor and capacitor for t> 0
in the circuit shown in following figure. C [81 -

Ry

20V

3. a) Inthe circuit shown in figure below, the capacitor has an initial charge of go = 800 uC

with polarity shown in the figure. Find current i(f) if the switch is closed at t = 0 using
Laplace Transform method. - » ' i8]

L SN '
| 10 Q
100V T @ qo 4 uF




b) Solve for 1(1) for t > 0 by using Laplace transformation. The switch closes time t = 0. -

Assume zero initial charge across the capacitors.

4. a) For the circuit shown in figure find the Voltage ratio transfer ﬁ.mctxon Gor.
: 1 F S IF

o 2! K
1 i - N
b) For the waveform shown in figure below find the exponenual form of Fourier series.
u ‘
4\
> ot

O VYRR 3
7’\ 1Q C 1Q I ’J\ '
Vi ‘-1" 2 f) . <20 31 Va2
1 A .
5. a) Draw the asymptotic Bode Plot for the transfer function.

T S(S 41218+ 20)(S” + 25 +10)

b) What do you understand by reclpmmy of two port network? Express th w-parameters
and y-parameters in terms of ABCD parameters Also derive condltxor -0 raciprocity
.in terms of transm1ss1on parameter.,

sk

[81

. .

JORS

- [5]

(8]

(8]

|
i
|
|




27

INSTITUTE OF ENGINEERING | Level
Fxamination Control Division | Programme | BEL, BEX, BCT | Pass Marks

TRIBHUVAN UNIVERSITY ] Exam‘ o
- Full Marks

2071 Shawan [ Year /Part | /1 | Time

Subject: ~ Electric Circuit Theor‘y{(i‘ﬂ? 0l)

1. &)

b)

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

The figures in the margin indicate Full Marks.

Semilog graph paper will be provided.

Assume suitable data if necessary.

Using node voltage method, find Iy in the circuit shown in figure below.

4 Q)
— MAMAA .

3A
&

go
>

A
o)

A 10Q resistor is placed in series with a coil of self resistance Ry and inductance L a
pure capacitor “C’ across a 50 V variable frequency supply. The current is maximum
and has value of 1 A when the frequency is 500 HZ, At this frequency, voltage across
the capacitor is 300 Volts, Calculate (i) capacitance of capacitor (ii) resistance and
inductance of coil (iif) Power consumed in the circuit (iv) Voltage across the resistor
and coil. '

Define bandwidth of a series RLC circuit. How the quality factor changes with the
change of R.

With mathematical support show that current through inductor and voltage across
capacitor do not change instantaneously. '

Keeping the switch at position 1 for a long time in the network shown in figure below,

if it is changed to position 2 at t=0, find i}, i3, Vi, Ve, dis/dt and dyo/dt at =07,

[ Yol

1] | P

Tn a series RL circuit shown in figure below, if the switch is closed at t = 0, find
particular solution for i(t) using classical method.

Qgﬁ - MMM

=0 28

412G

-
&)
VS
!

18]
[2+2]

[2+2} :

(6]



3. a) Using classical method, find the current through capacitor for t > 0 in the network
shown in figure below. '

(8]
«ﬂ—m.g\j’%w;é’ »

3

20 W

e M A

ul e | N
' —t— 1 R - 210
L Rl .

b) If the voltage source is applied at t=0 'in the circuit shown in figure below; find the
expression for current i(t) using transform method. Assume inductor and capacitor are
initially de-energized. ' [8]

=0 30 1H

V{t)=10sint @) ' @ -y F

4. a) Find the voltage ratio transfer function of the two-port network shown in figure
below 1Q 1H o 1H ]

10
—hA

~ia S - L
| . v
-V T HH :

b) Sketch the Bode Plot for the transfer function given by:
H(8) = 80(S+20)/[(3%+5 S)(S*+208+1600)]. - ) [i0
5. a) Explain poles and zero of the network function and its application in circuit analysis. [4]

b) Find Z and T-parameter of the two port network shown in figure below. : [5]

A

c¢) Obtain trigonometric Fourier series of the waveform shown in figure below and
sketch the line spectra, :
e

[6]

Al I ‘

0 = — 7~ = —— - _
A //7 : // ‘
e | / |
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a) In the network shown, find current through each resistor using nodal analysis.

Candidates are required to gWF’ their answers in their own words as ?ar as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.
Semilog graph paper will be provided.
Assume suitable data if necessary.

b) With the help of phasor diagram, expiam the phenomenon of resonance of a parallel

ac circuit and also derive the expression for the resonant frequency.

3 ¢) “Find the yoltage and current of each element at t = 0+ in the network of the following

figure.

1042

AMAA

sv {+

2. a) If the switch is opened at t = 0, find expression for voltage across capacitor in the
circuit shown below using classical method.

12v "“;:

A rEED
10

0.5mH

e A%

[6]

[4]

(6]

[8] -






[Ep— -
P . e -
= Tt oy e 8 i rataR v SR S

is changed from position w0 “b” gt t = 0. Find the
tion method. (81

b) In the circuit shown, switch
using Laplace transforma

expression for current 1,(t) and ()

3. a) Using Laplace transform method find the current thfough inductor in the network
B [6]

shown in figure below.

gure below, find voltage ratio transfer function,

' b) For the 2-port network shown in fi

Gyi(S) and transfer admittance, Y21(3). [6]

o>—NW -

. ‘{h 10 10

| Vi iH

¢) Express transmission (ABCD) parameters of the Two port Network in terms of Z
parameters. ‘ 4]
-port network shown in figure below. (8]

4. 3) Determine Y -parameters of the 2

e o
Vi 20 v




b) Find the trigonometric form of Fourier Series and plot the line spesimm ?31 the
following wave form.

A

Vo

a\/

5. a) Plot the asymptotic Bode-diagram for the transfer fumction:
20(s+1)
s(s? + 25 +10)(s +5)

function G(S) =

b) In figure below, the capacitors C; and C; are mmaﬁy discharged. The switch K is
‘closed at t= 0. Find the voltage vy(t) for t > 0.

. ¢) Find the expression for Equivalent T-parameter equation if three two-port networks
are connected in cascade.

®kg

(8]

16]

[“]

6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AIl questions.

Semi log paper will be provided.
Assume suitable data if necessary.

v
v
v The figures in the margin indicate Full Marks.
v
v

1. a)
b)
c)
2. a)
: 5

How resonance occurs in electrical RLC series circuit? Also show that bandwidth of
circuit is independent of capacitor value. {6}

A 220 V, 100 Hz source supplies a series R-L-C circuit. What value of capacitor
would produce resonance at 100 Hz if the resistance and inductance of the circuit are
50 mQ and 5 mH respectively? Also calculate the Q-factor and half - power
frequencies of the circuit. [4]

Discuss the behavior of inductor and Capacitor at initial and final condition for dc
excitation. Determine Vi, V2, dv /dt, dV,/dt at t = 0+ when switch isclosed att=0.  [2+4]

2;‘;— Ll R L2
v ——l—

11T 7

Circuit given in figure below was under steady state before the switch is closed at
t = 0. At t = 0%, find current through inductor, voltage across capacitor and current
through each resistor. ‘

=0 81

ta Z100
S ' 100
4
, 10V : [
- T

In the circuit shown in figure below the switch is closed at t = 0, find the expression
for 1)(t) and ix(t) using Laplace transform method, if the circuit is unenergised before
the switch is closed. ' (8]

t=0
. y 10Q 194 1H
Z, 100 V 100




3. a) Find the expression of output voltage V when the switch moved from position 1 to 2

after long time by using Laplace method.

ll - IF
. - i o
VE L5 ¥ l +
%m ~ 2F 2Qy
t o —

b) The network shown in figure below is under steady state condition. The switch is
closed at t = 0. Determine the current through 10 Q resistor connected between

terminals AB. [use classical method]

Al

10 109 1 10Q

o 7 W S VYV
|
ioov _ %IOQ .

1H

c) Express Transmission (ABCD) parameters of the two-port network in term of

Y-parameters.

4. a) Find the Z-parameters of the circuit shown in figure below and also find whether the

network is reciprocal or not.
Iy
N

..r 4 W + - I,% :

2Q ‘ e
T , 2V, | T
Vi 1O 30 Vv
y 3

b) Find the trigonometric Fourier series for the Sawtooth Wave shown in figure below

and also plot the line spectrum.

4r v (t)
Vo

A A4
3 anj |

5. a) Inthe given network determine G:(S), Z1(S) and ai(S)

LI 2F L :
——AN iy - +
vy 4Hé%< sné v,

b) For the network function given below draw the asymptotic Bode-plot.
2 4 :
N(S) = 210(8 +24SS +200)
S(S+20)(S° +80S+700)

"ot

(61

(6]

4

8]

I8}

(8]

(8]
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v Candldates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.

v The figures in the margin indicate F uli Marks.

v’ Semilog graph paper will be provided,

v’ Assume suitable data if necessary.

1. / Discuss why the shape of the resonance curve depends upon the Q- factor ofacoilina
series RLC Circuit. [8]

) Derive the expressions for i, VRz, Vi, i and 1" att= O in the network shownbelow.  [§]

2. a) Using classical methfod find the expression of current flowing through the resistor 'R’
/" of the circuit shown in the following figure and also ﬁnd the voltage across mductor
YL for 0. ‘ [8]

'b) In the two mesh network shown in the followmg figure, the switch is closed at t=0,
Find the transient mesh currents i;, and i, as shown and also the expres'slon for .
transient capacitor voltage. - ‘ ‘ : ~ [8]
10Q . : . '

: 4 . “ _
s0v - —~ 109«‘:: D p—
- \ i «4) |

ZMF




3. a) - For the given resistive network, determine the numcricai value of

3. M exponential voltage v(t)=2¢™ is applied at time t=0 to a series R-L circuit
' C

omprising a resistor R=1Q and a inductor L=0.25H. Obtain the particular solution .

for current i(t) through the circuit. Assume zero initial current through the mductor
Use Laplace transforms method. ,

b) In the circuit shown below, steady state condition has been reached w1th 'swﬁch in
position'l". Switch is changed to position '2' at t=0, Fmd the expressmn for current

’ through inductor using transform method.

v . 0.01H
50V _[ .I- 00v

4. a) For the given transfer function, draw the asymptotm BodewPlot
G(s) = 250(S+1)

b) Find the mgonometuc Fourier s‘erxes for the waveform shown below and sketoh the

// line spectrum.
AV

0 'R 271: 3

VO fromt o s

| /i)'Z;);/I if) Gpz _ii) Z21 w) YZ; /)/ocn.

"""""" "‘%fa
17 —o o

S Vis) 20

1‘L

b) Forthe network shown below, F md y—parameter and hupa,rameter

AN
1

%
T
- m E(

Los e
)7\ Iy 20
vy

{

14, .
. ‘1,"'

Fakok

S(5% +158-+50) R | v

[8]

8]

‘[8];

I8

 [8] 

i
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3.

Candldates are required to give their answers in their own words as far as practicable.
Artempt any AU questions. :

The figures in the margin indicate Full Marks Marks

Assume suitable data if necessary.

a) How does resonance occur in RLC series circuit? Define half power pmnts and
bandwidth for a series RLC circnit and derive the exprossmn for them.

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

2@% .lim“};. -
lmH? j ' 1

a) For the circuit shown in following figure, find the current iy, iy, iy at t = 0.

A .
. Rz @ =G
e T
vV -1 H : t=0 )
A A0 gp---w
L g’ 9 Mjcz

b) For the circuit shown in following figure, use classical method to f'md the current in

the inductor for 0.
100G

=100

a)’ An exponential voltage v(t) = 2¢™ is applied at time t = 0 to a series R-L dicuit
P PP

comprising a resistor R = 12 and a irductor L = 0.25H. Obtam the particular solution

18]

for current i(t) through the circuit. Assume zero initial current thmwh the inductor:
Use classical approach.

fé]

(8]

[8)

[8].



4. a) Using laplace transformation technique, find the expression for current i(t) in the
network shown below for t > 0 when the sw1tch is closed at t = 0. Assume zero initial

12v(

)( o
T ( fay "“’W .
Rl |

50V

;ww._% T*“
K

‘‘‘‘‘
nnnnnn

Jooo mmprovty in terms of j«parame’ic,rs 4}

) ¢) Find the Z-parameters in the network shown below and also chtck for its reciprocity
% : and symmetricity. v [6]

FF‘ ‘ ?2

tH Vs

L

a) Sketch the asymptotic bode plots for the transfer function given by:
25°(8+5) | : _— ,

I %*%_'T”m ™

i - 7 % 1H

Vi - A91IH

A

o

NS) = : 8
®) (8% + 228+ 40)(S +10) 8]
. . b) The following figure shows a voltage waveform in the form of a train of 1sosceles
i . triangles. Determine the Fourier series and plot the line spectrum. i8]
L v
o A
o RO
' e
0 7t oowt

ok ok

charge across the capacitors. § 4 [6]

SR,
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v Candidates are required to _givé. their answers in thciif own quds as :far:as pra,g'ticablé;x ik o
v Attempt any Five guestions. .« et b R e e SR
¥ The figures in the margin indicate Full Marks.
v Semilog graph paper will be provided.
. ¥ Assume suitable data if necessary. o S e el ,
1. a) Using'mc,sh,é‘_nél)"sis, determiné the value of VssothatthecurrcﬁtthrouthEBQresmtbr s6.76 I {
~ Amp as shown in the following figure. - R e RPN Th s Rt SO 18]
' 6T6A T
: . JA
(DA -
: ) Mention the importance of initial condifions in the circuit analysis. Draw the equivalent
 circuit showing the initial and final condition for inducter and capacitor. S 4]
. . o ) ) ) . ‘/. . . . . ' . ) ,”.. . , -r- R O+ v
o /c)’ ‘In the given gircuit, switch K is closed at tirme't = 0. fmd'u{O*)ih(O*), -dl“g ) and dl?ét ), coi[A]
Vo s'in(cot +0) -
2. ) Inthe given circuit, after the switch has been in the open p’osiﬁon for a long time, it is closed T -
at t=0. Find the voltage across the capacitor using classical method.  ~ PR L I
g
%0 ‘ .
b). In the network shown, the switch is closed at t = 0. Find the current stipplied by the source
V using Laplace transform method. ‘ . , - ' - 8] ‘
j ; 280 i,
10V E l_)
- : ——
= - ?1{ 7




o & , _' 1ok, chun SHOWJ.‘ oelow atn_zr. du’ilib*iun‘ At fime £ =0, the
B ;}) L positio ' oltage:- 7’5M§2 resmtor (Use Laplacu transform : :
L'»"'_. ~method) - ‘ , 18]
- [8].
4, (8]
E ; e
[£]
j) Sketch Boae—plot for ﬂxe tra.nsfer functxon given by G(S) 10 S(? +3) . [8] ’
. Do S+ 1)(S’ +28+16) s
\/W With a suitable example prove that the forced rasponse of a network dapends upon the nature :
; of input excitation while the natiral response never. depends upon the input excitation. (8] S (
a) Find the transmission and y-paramester of the two port network given in the following 1gure- )
— znd also prove that the networlx is neither reczprocal nor symmetrical, B [8] i
e MMM e—n
. - Co . l 10 L ‘f\ !
Vi 71@ o TBD V2 '

s




