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3. a) in the network shown, the srn'itch is moved frorn 1 to 2 at t:0. For the element value
given crn diagram, fincl the expression for voltage and current of capacitor, bv Laplace
'l'ransformation method. tgl

,Sal:ject: - Electric flircuit Theory &P) 5Al;

Llandidates are required to give their ansr,r'crs in their cir,n u,'ords as thl as practicable.
A*empt All questions.
The figures in the margin indicate Fqll Marbs.
S enei-Ios papsr_is_.!!9 be provided.
Assume suitable data if necessary.

1. a) Define resonance in parallel R-L-C circuit u'ith the help of pirasor diagram. A22AY,
100I{z AC source supplies a series circuit rvit}r a capacitor and coii. If the coil has

50 mf) resistance and 5mII inrluctance. find the r,aiue of capacitor to create
resonarlce. Also calculate:(i) voitage across R, L and C, (ii) Quaiity factor.

Obtain the value oi i1, i2,di1/dt,di: Ct.dri;rdt2 anC d:iulclt? at t :0+, if the switch is
closed at t:0 in the circuit shovvl in i.sure beiorv.

IUV

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 classicai method of soiution.

25sin (108)

b) Obtain an expressions fcr \'.(t). if the su'iicl in the ciicuit showr in figure belor.v is
closed at t:0. Use Classical method.

Sruc
LIBRARY



24V
I /36F

In the circuit shoun in figure belorv. if the sr,,itch
t > 0, using Laplace transfonn method.

is opened al- t-- 0, find V.(t) for

1() 0 .sml{

set

4. a) For the Z-port netrvork shou'n in figure belorv. ti,c1 voltage
Gzr(S) and current ratio transfer function, crzr (S).

ratio transfer function

b) Finci the trigoncmetric form of Fourier serir:s for foliorving.rvave and also sketch ihc
line spectrurn.

T'he nehl"ork shorvn belou' is a tu'o poil neiu'ork containing dependent vcrltage source.
Obta'in Z-paratneters a:rd T-parameters of the network] ai-so cheek rvhether the
netu.ork is symmetricai or nol? 

IBJ
I)raw the asymptotic bode graph of the gir.en transfer function: fgl

1000(s + 2).,.
s(s- + 2ls + 20)(s' + 2s + 100)

b)

i8l

t8l

t5t

5" a)

b)

,l

I

v2

v (r)

G(s) -

**{<
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Exam.

Level
i:
I Programn:e; BEL,BEX, BCT

i t':'tt /rarr ' ILi!

Full Marks

Pass 1\{arks

I rnle

Subject; - Electric Circuit'fireory (EE -1011

f'andidates are tequire<l to give tlieit aliswets irl their orvn

Altempt All questions

L'he figures in the nT rgin indic:ate Ftlll ll{arlt
S emi:lQg s r ap h. p !peL!;]s-h e o r o vid e d.

Asswne suitqhle data if ncccssur.t'

i" a) What do yorl mean by resonani.e in RLC series c.ircuit? Define half porvcr licqr'rencies

and bandrvidtir i1 RLC series circuit and also obtain an expression tor ther:l'

b) In the circuit shonn in figure beiorv. the sr,vitch is closed at t: 0. Detetnline ir. i:.

i'1,i'2 and i"1 ai t = {} 
+.

3. a)

_,,"^ t: Q^,.,r--. , o "'- - f II , lO,rt 
Il,l.- i ' L '' --^UF

50Vr:" ir(i) ,'r0., liz(t).) 
', ''

;

l"

b) 1'he sr,vitch in the circuit shon'l in figure is closcd lbr long time. It opens at t : 0'

Obtain lhc current through induclor atld Voltage acioss capacilol for t > 0. iSl

In the giyel ci.rcuit s1 is closed at t : 0 and s2 is opened at t : 4n-Lsec, determine i(t)

for t > i using Laplace transforrn melho<i. Assurne inductor is initially de-energized'

t',"

l- {r/U e .---- --r'\\.s-.--

t 'jo 'oii I-- I
'* + s2 

-t-, t: q*,
-+i*
P roov i(t) I i-'-" +

| "i t
i * Fottt
ttL_-__--.1

t8l

tBt

l0 t)

I i-'VA'\' i -'-']'- - l
I r I {',tt) rr"(t)
I i )? r l" I ,oI ' "J" rl1/ -f"
L t. { 

|tt,i\-
f rooi, 2. rr i t:rr rr

l< 1l
2 a) in the tu,o mesh network, the srvitcir is closed at t=0. Find the mesh curreuts i1(t) and

' 
i:(t) psing classical method. Also calcuiate the capacitor voltage. t8l

iBl

cab1e.



Ijigure beior.v shorvs a parallcl circuit where capacitor has an initial voltage ol 10 V
r,,'ith polarity indicated in the figure. The switch is closed at t ==0 . Find V(t) fcr 1 > 0,

using Laplace transfonn nrethod.

1. a) Iror the given two pott network, deterrninc the driting point impedance" l1'this
network is terminated at port 2 with 'r'z I{ inductor, find lbllorving netlvork function
for this terminated netrl'otk, t8]

(i) Zzr (s) (ii) Yrr(s)

ir.}

(iii) cr2i(s)

b) Obtain T'rigonometric Fourier Series of the u'avefoilr sirorvn in figure below and

sketch the line spectra. tSl

b)

ro 1

Lol

5" a) Determine 1. and Y-parameters of the 2-pofi network shown in figure belorv. I8l

It 20 - rTt lQ Iz
le-l;-.--,r ,,r....., .ai,r"'1, .1..-. i2ii::,
v1 i.i,t ;, :a V2

I

l;l
,,j i - : ar'

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

15(1 + j<rt /10) - : _:--'- as as1'rnptotic Bode plot. i8l

=91n 
itl't

G (i'):
jor(l + jor/2)f1 + 10"6(-:O) - (i;

rL {t)

1t3 H

4'
Itqlt) 
I
I

0.25() v(0

I
t
I+
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TRIBHUVAN LINIVERSITY
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i Bxam.

i Levet
i

I Programure
i Year / Part
l _. .....,---.. ,.....- -.-

Attempt 4ll questions-

Alt qiestions carry equal marlu"

finiilog srooh paaer is to be provided'

,q.uu*" suitable data if necessary' \

1. a) A 50 ohms resislor is connected in series rvith a coil having re sistancc R' inductance L

andcapacitorCsupplicdbyl00Vvariablefrequcncysupply.Atafrequencyof
2a0 llz,the maxirnum "rrr.nt 

of 0"7 A flows through the circuit and voltage across

the capacitor is 200 V' f)etermine ihe vahie of R' t' and C'

b) obtain ir, iz. dir/dt, di2idt, d2ir/dt2, d2irldt2 a1t:0'. ilthe su'itch is closed at 1:0*.

Subject:- Iliectric Circuit'l'heory @E 501)

Clanclidates are required to give their ansrvcrs irl the ir own yr91{s as far a "cticable.

a) Using classical

foliowing figure.
lncthod, find the voltage across inductor Lz in the circuit shor'vn in

100 v

qo2lr

2"

I
l.
a
4 Lz=2rIa\el

{

I

".*,-*1

b) Calculate expression for total cunent supplied by

method in the circuit shor'rn below'

source for t > 0 using classical

I d+P -.
I I 2o()
' .. - 

'' 'l'.. i .. _-.,""..1*"'*-1ro() 
I
I\
$ to*u
.. 10pF

I

t
- .. '..'... ..,. }

BE, ruliMarks i 80

BEL, BEX' RCT i Pass Marks ' 32

100 v

Back :

i 0ev-4t

Lr:3II
Ar'/t
l0o



i. a) lising l,aplace Transf"orm method, find the current and

t > 0 in thc circuit shorvn belolr'.
voltage across capacitor for

v: 10e lt

b) Find the expression of v(t) fur t > 0 using l.aplace transform if switch is closed at

t: 0.

t-0 x
[-- 

-r
-l

lF -; lov

t___,__

4" a) For the given two port nelrvork, detcrrnine thc driving point impedancc ancl voltage

rati o transt-er fiinction.

Vri

I

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

t:0

i0(s r10)(r(b) ='- .':-'----
S(S'+35+50)

5. a) Find Y and Z paraneters for the network shorvn in figure belorv-

b) Obtain trigonometric Fourier series of r.vaveform in figure belorv, also skelch the line

spectrum.

-{-r

I
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i Exam.
i Level
I

1 Programnre
i r/-^-- / t),,*/

BE

BEL,

ir r rI Year / Part
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Subject; - Electric Circuit'I'heor-v (EE 5AI)

Clandidates are required to give their ansp'ers in their ora'n

Attempt All questions.

The./igures in the. margin indicate Full Msrks
Assume suitable dcta i/ necesso-ry.

What do you mean by resonance in RLC :,eries circuit? Define hall power ficquencies

and bandividth ilr RLC series circuit and obtain expression for thetn.

b) For thc circuit shonn irt tlrc figute belo*. lirrd i1' 
', 

ll,lt . -1O 
'no 

-9} at t O
t. 

) 
)eut ur,

d*r
dt2

INGE
KIBRARY

cable.

1. a)
[4 f4]

t8l

2. a) Using classical melhod-
circuit shcrvn belorv"

find cunent aitd vcltage across capacitor for t > 0 in the

tBl

100 v

i0gIr

b) If the sr4.itch is closed at r = 0, find the expressiort of current through inductor for

t > 0. Alsc calculate the voltage across irrductor after 10 ms using classical method"

30Q 20r)
r- -v[nu F -y\ JV- '-- l

2ov-l-- k ,-,, 3o.sli1- A r:u *Ir - .-1 I --rov {: i:lF
L.J

3. a) l;sing Laplace'l'ransform method f,rnci the expression of cunent and voltage across

inductor if tire srvitch is closed at 1 : 0.

tEl

f:0\v '10 O 1tl
i-- o"J " - - \'vtv* ,?rdm\---- 

l+l i

/'*\ j= I
(,_ ) J- 16or-t _ __J

*----{
, 
jo 2 i'F

ir(t)

i0(]

/-'- \lo,. i,itl)2nin
/

I -.---'

10e-3t

iEl

Full Marks

Pass Marks

fi*"



b) lJsing Laplace transform method. find the loop currents i1 and iz for t > 0 in the circuit

shoun in r.he follori,ing ligure. [B]

4" a) Find the voltage ratio transfer funciion of given TPN.

3{)
11 [-"-41\\\r----l ro tz

+ e--)*--J i--*fiil*1--.-.---*?.-<*-o +i-"il--*r I I

v1 zF I *sa v,
2F *r- ?Itt __I__c,_

b) For the transler lunctiott belor'v, drarv the asymptotic Bode plot.

G(s) =
50(s+ 10)

s (s + 20) (s2 + 2s + 225)

5. a) Obtain trigonometnc Fourier series of vc,ltage wavefbnn shown in figure belolv and

plot tire line spectra. t8l

t8l

l8j

b) Calculate [Y] and [g] parameters of tiie gir en

network reciprocity an<l s1'mmetry.

11 20 t) 3Il

and also check whether the

l2

cir"cuit

) \IL t1

I8l

f v(t)

{ roi- "4""i "'
\ 1 l,/:\ 3 t

10r}



. TRIBHUVAN I.INIVERSITY
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Subject: - Electris CircuitTheory @E 501)

Candidates are lequired to give their answers in their o'*,n'woi:ds as far as practicable,

Attempt AU quts{ions.
T'he lisurcs in thc rnarsin inCit,ttc .')'ull Mur\;s.
Semi::los sr.a.pll pcfler is to bet pry:idq4.
Assumc suitaitic Crtta if neccssarl .

i. a) Explain the phenomenon of resonanc,e iir a practical parallel resonant circuit and

hence obtaiu the expres:ion tor resonent frequencl'. How does it difter froni an ideal

circuit?

b) At t : 0 su,'iich changes its position {icm a to b, FinC cnrrent and voltage .'i each

elemen.i at t : 0*, Ail,o find the initial vaiue of first order derii'ati',c: ui ii'.l-rctor

voltage and inductor ctlrrent.

4c)
t

tzY

2. a) In the circuit shc'wl in figure belovr, if ihe sr,vitch is closed at t: 0, find the tiue 'a'hen
the cuffent from the batterv reaches to 500 rnA. Use classicai meihod.

10v

b) in the circuit shou,n in figuie below, capacitor C has an initiai voltagc Vc = 10 volts

and at ihe same instant, current tlrough inductor L is zero. 'l.he switch S is ciosed at

time t = 0. Find out the exprcssion for the voltage v(t) aetoss the inductor L using

classical method.

r"Rt
L ''l

i8l

3H

t8l

t8l

70 r;

R= 1 () v(0
10v



' " ,t;::i f?,]![Jffiisform 
rnethorl find the current through the inductor in the neruork

t8l
l0a

100 v

b) l{ RLC scries eircuit rr'it' ii : 4',, L = rii .*d c = li3 F is excited by an exponentiar

i:fr::-"{.:ff;#a ri'" exp""lon 
',i' ,i,* ",**nt*i- ii",*i-*1, for r = 0 using

- d 
L1lr*i#n#;,1;:, n"n oro, <ie*.r,:iine ttre driving poinr irapedance ancl voltage

trr IfJ iAr(-)f--+ .**_n4r@r*tzill
V1 J5i:J*i
| --' v,
I i o.sn .]_iJll

l',G) L--- | I

".__- _ .i tc)=,t' 
iliil"]I.; ffino""t-- 

- F';rrier '::-ies for tire recrarrgurar purse as sho.,m in rhc

I8l

l8l

l8l

!)t

5. a)

,)6a.t.

Determine the Z anc Y parameters r:f the two port netweirk showr below.

t
I

Vr

I
+

bi For the transfer function belora,, draw ihe asymptotic Bode plot
20(s + 2)

s(s+s)(F++sJlo

IB]
+

c{.s) =

+**

t8l



. TFIB}ILT\ AN UI{IVERSIT'I

N.]STIT" ]TE O]] ENGN{EERNJC

Exarninatl"-tu Control Division
?{i?8 Kartilt
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,/ Caniiidates are required t* g;ive their answers in their ovm rvords

/ Atts;fipi 44questions"
I 'il),u 

l;g",* in the margin irudicate Fuil il*ltb'
s A,gsi:ie s'u.it*bie data if nacessary-'

. - ]Slectric Circuit The95-15E s?t)

l.aiUsingnoclalanaly*sis,rjeterminetiiccurrenttluough4oresistorconnectedbetr,,;een
tenxinals ,q' ,.ni? i;;;';';;;;;;k oi rono*i"g rigtre lBl

tfl

LIERARY

i0 I{

h) Jil il:u.:i,cuii shortn belorv, ltre itiducl,.:r ir 5'-1r1c!et:il.disiottltccte,j i.ri;r: tlre ric suppil.'

Fnrd (i) trre initiair;;I;il;;;-."f 'y:;; j:::'*::jjT::::,1i3"'#t::;',,';1'*1*'

:l,liS.l?Jf('ili 
'i:, 

;ffi: #;;?'h"" '-,; .'t * 
::':'.' 

or separation or contacts

24V

i00 v

t8l

2. a) In a scries it.L eircuit wrth R = 1 ,* arr-ci L : 1F1, ttre l,oltage SC'.irCC |ol]o:,vs ilre larv
L' 

,iti : \,'--: *'h*r. cr is a consian'' 11-1s srr'ritch is closed at t = 0'

(.i) Soivc for lhe current assuming t"ilet u '* | and

(ii) Soive t'or ihe current lr'hen o - I using classical nrettiod'

b)Irithenetrvorkshown,theslvitclrisclosedgtt:0,withtlrcnr.iworkpreviously
uneneigised. r;;;i" elernerit ,,o:*"r- ;;;;; r'}n the diagram, f:nr1 ir(t) and i2(t) by

classical urethori fbr t > 0'

[81

t8t

100

Eram. &k ,'',t'':;.-t'il:.. ;., ;

f r,rrel BE Full Marks 80

Programnre BEL, BEX, BCT Pass Marks

Year / El;rrt Ii /1 Tirne 3 hrs.

2CIf}



3. *)

4. a)

in the circuil :liotn in figui'e helolt', a .twi.{.cir $ ir in t}re position I for a lcng time and

rno'ed 1o p.rsiiion z *i i = 0. Fin* lir* volitig* across the capacitoi lbr t > 0' Use

Laplace Transformation method' iBj

2d- 1 \r-" s'
+

1F
v.(r)

2

lri

b) A sinusridal vcliage v(tlr,= 40,sin (i0':l i ai,t) is suddeniy applied at time t = 0 to

serie"Ii.Ccircidt**p,i*lngcfresistorR.=2$andCapacitorC=i4F.obiairithe
co;::iliei: pa.rticular sctution {br euffsnt tlL;i,u3h the circuit,-by Laplace's Transform

merlhad.Assurne3C+hargeatross$recrp:'cii'';ibef;oreswtching'

Find the voitaga ratio trarrsfer functien of the tv,o port netrvork shopn in tigure

i"i"*. If the port 2 is terminated with 2I{ inductor. Find Zll, Gzl, Y:'z'

t8l

rRl
L* I

te-l
LUJ

l8l

[4]

[4.i

b)

c)

Ir'
-*-+E

3
;fl
!-

a:F
3

Iz

1Vz-o
6

o)

5. a)

Drarv tire bode log-magnitude and pr"se t':'i1t the ioiir:wing sysrcm

6(s) '-- 
.r1, + gir; O

For tiie net;ork shorvn in figure helou'. 'liqteimine Y parameter and T-palameter'

L)erive the eonditiou for reciprocity in tenn oi inverse transmission parameler in a

l?N.

Find the trigc-rnc:iretiic Fauiier Series cf tii,; ii'avefonn shou'rr in figure beicrv' Also

plct tiie line sPcci-ra.

vr

+

Vl

+

l2
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Examination Control Division
2076 Chaitra

Exam.

Ir:sl*_*_*
Programme BEL, BEX, BCT

ifii.^*-*'*- -
Pass Marks J!

Year/Part I'ime 3 hrs.

,I

") 3:l::,3?-.1|:::l*on of resouance in RLc para

and current at resonance.

2. a)

;X5:T#i11?::Hil::ncquency,;;;;;"*ffi ?*"i",H,ffi".i'Ji::, jl:derive the

b) in the circuit show'beior,.,, trre switch has been.crosed for a long time and at t : 0 it isopened, deterrnine (i) i(01 (ii) v(0+) (iii) orla;f unJ. 
'--, 

(iv) I anci v att:20ps.

tBl

t8l

+ T
vI17(-2

h the network given b:roo the switch K is open aad the network reaches a steady

:|]|";#;;o.t :witch 
K is closed. Find the cunent lo tne inauctor for t > 0 using

Use Laplace transform qpproach to fi,d the voltage across the ca':cri"r: \.- 1.1 ;i;,1 i ;, 6
f*:r:l;Xi:*##f i to position 'b''; i:,;hil;; 

'#;:,i.,- . rii a lcng

3' a) An expone'tiar currelt i(t) = 1*-:r is applied at tirne t = 0 io a parariel R-C circuitshoul berow. comprising resistor R='%e.and capacitor c": iF- obiain comprcte
f;'iii:l,lf";?;. orr*I vc = 0 tefor" *,* uppr!.uti* Ii. 

"u,."nr. Use Laptace

t8l

'b)

IB]

/l\
I
I

vc (t)
I

I

-L-

i(t) = 2.-:t

i8l



b) In the circuit shou,n in 
^fig-ure 

belorv, steacly_state is reacheil ru.ith su,itch S open.s*'itch S is cicseti at t = 0. Deteroin. 
",.,rr'..rt"tiuough 

incluctor i(r) and voltage acrossihe capacitor v(t) for t > 0 using r.,pta."-trarrrtorm melhod.
IB.I

1H-+ i(r)

l'ra v(r)
1F

4. d)

5. u)

b)

For the foiiou'i'g netrvork detennine the voltage ratio transier function. If this
;::';$:,i: i:;IJi-"' 

at port 2 with a 2Q resistor, nnd ro.r,i, i*,i*,ed network

ir(r)

t ro 
. 

l_*,;; i ,,(t) +

r__l___r_:i
s?:i:i:,ff;::U:[-j:" Fourier-series orthe waverbrm shorvn in figure berovr and

For the two poft netr'l'ork shown in figure berolv, find Z-parameterand r-parameter.
rt"l o--I-,<^{'3 V, 

^ ! P. I?

t8l

t8l

I
vl

4.212

l'(-)J

Drarv the aslmptotic Bcde p10t for the transfer function given below.

o (+)z
A

I
I

v2

t8l

l8j

ju,,,
b)

G(S)= , 2(S+S)

S(S, +2lS+20)(S+t0)
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TRIBHWAN[.IMVERSITY

INSTITUTE OF ENGTNEERING

Examination Control Division
2076 Ashwin

Subject: - Electric Circuit Theory @E S0I)

r' Caadidates are required to give their ailiw€rs in their ourn words as far as practicable.
{ AttemptAfi questiotts.
I Thefigrres in the margin indieate Full Marks-
{ Sami lo? eraoh wilt be oroyided.
I Assume suitable dota if necexry.

1. 4) A 50 Ff capacitor, rrytren connected in series with a coil having 40 O resishnce,
nisoaates at 1000 IIz. Find the inductance of ihe coil. Also obtain the circuit cunent if
&e applied voltage is 100V. Also calculate the voltage across the capacitor and the
coil atresonance. tSI

b) In &e circuit shown in figrre, swi&h is closed at tsO with zero capacitor voltage and
zerc inductorcurent, find the following.
1) vl andv2 att=O|.
ii) dvt/dt alld dvldt at F0+

. iii) d2vzldt at t=0+

2. a) The circuit shown iu figure is in the steady state with the switch S closed- The switch
is opened at t=0. Determine current and voltage of all elernents for F0 using classical
method.

10r)

b) Using Classical method, find the expression for current and vohage of capacitor for
t>0 inthe circuit shown below"

t8l

i8l

i8l

: ilrc*,

Exam. .' . ,BaClf -'' .., i"r;,irr,.
Level BE Full Marks 80

Programme BEL,BE)qBCT Pass Mark* 32

Yesr / Part il/I Time 3 hrs.

.+

V1

..:
+

Yz



3- a) Keeping the switchat position h,for a long tige, if the switch is moved to position b,
i:i'i*3 ** ffil**:H,], Itr^Ytir-ry; ;#;'# ;r curcnt through andvottageacrosscapacit**i"e-tdlr;;ili#;;;iffi 

:' ..i8.. .i [ , -ru.

In the given network of 
{eure berow, both the energy stsring elements are initia[y

ffi:Tfl:"*fl#":;_o::f-"ry1,:!:-"g;:._," source. rhe switch K is crosed at

ffi ,"?ffi#-"i,**ilil;;*;';6'il":ffi ;*:H"":':iJ:#,?

t8I

b)

t8I

t
v(t)

t
.vo(a) = 3v

=5F

4' a) Find the input poPt 
SY'g impedancg hansfer impedance, and vorage ratio hansferfirnction for rhe circuit shoim fu f"ii"riire figure.

Find the higonometric fourier series for the waveform shovm in figure berow.
x(t)

t8j

Y2

b)

t8l

-3tc -2;c -tc

5. a) Dravr the asymptolic Bode plot for
H(s) = , (t1')

s(sr + 2is + ZOJs2 + 2s + 1OCj

the transfer function

l8l
b)

H#r"f" 
port network showu in figure below. Find the z parameter and T

Il
+

l,

I

IO 5f}
tBl
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Exarn.

Level BE.re
BEL. BEX, BCT

_Full il{a..F
Prograrnrne 80

Pass lVlarlis 1a
Year I pa:-tt-- tt/l Time 3 hrs,

- Electric Circuit

i tr;l::;nT; : :;:x:'* *'.- *r*r;ffi.ffi kn rn,isud tiii" yyisr. indicare {au trrarks. p#:""e** -' *'lffiffi**r* u:-.*-;l,Jffit
,{,€$,ffiffi1' a) Discuss about resouance in a circuit consisting of a pract!$r coii in parafler rvith a;X"1t1; 

AIso derive *;-o*ilo, ro, ifip".a#r #o*"urrent-ur ,..onuiing

l8l
o, jlixlo*iJ:lJ:LT. of figure bero*i borh the eners' storins elements are iniriaitvacross,he*,,.i*li:tJ}fi 

f, JH"",5ii:t,;rtiTli,lJ*dil.'jj,H:t#i
thevaiues cf is, i2,* * #,* urr:o."

i=o .- rH I*j

{.EE 5Ar)

sin (100r-30)

tw
).\

ffi"urceinthe netu.ork sliorm in
25 mA. "" r" rrgurc' Ais'; find ri-"e tirne taken by rtr. i;u."" currcnt to reach

'IiTffi'ffiX'1]"'l"titi'[:f 
rd:']li,f 

:-,=:T.111,-,d.vcrlageorinductorand
capaci io r re sp ec t i vc r y rb, i;0 ;; ;iil*'Lffi :ilT Hffilf, JJ trl1:

b)

iBl

t8l

/q\



3. a)

#,'ft: fiT,-.', -', ; ". ;: :1, ;it;: :I.H: I-: ::,: 
_ a, t i a r ch arleicnrenrs for r>0. 

*rvovu '' 'l' delcrmine express.ion ;'ffi;;.iJ-.;;i;H:rffir:;

iEl
v*2Ce-3t,

lBl

4. 0,) F^- .i 
----Jr ur rjld gi\,ell iil/o n

ne: ir crr.:,, 
",*,*l_,f 

orf netucrk, detep111 jp

.ui :r:i rernrinareri _^..i:1r1.3 ;*,n;.-.#;:i*jJ;:*".1,"^::l impedance. rf thisl:: ::: :l 
i, i 

"-n inute j,i i,""i ii,ln Tf :ffi::, j *^ d: 
1ine poi n rtui :h:i r'*'inur'Jr-.ir:::0,(i) 

Z:r(s) riir v,ir!?':"Jn"--"r,i,l*rffiiffitj:J:;
flci.th:s r"*rirur.iJ.'.. ur., z wth IF canacitor, mJi,

,, ,llJo,(i) Z:r(s) (iU yzr(s) fi;i;""

t"\=

], I()
r (+-) * 4lt i

v(rrtt)

lfi ;)

r{+i ,
,fr
t
I

Yr
t-I,lv

in f;gure below.
rBl

fir:d ir-parameter and ? parameter" Aisc

4Q Ve

t8j

f
vr

J
tla

b) ri:d tiie irigoronletrie Fourier series *. *.I*I":?n 
,

v(,)t) t e gl1/en uavefonn shcwn in

5. a)

H:#tlT:",?ilil; ;,e"I;H:,, be ro,i,

18J+

v1

Draw the asymplotic trode plot for the transfer function given by:
G(s)=_ _JG:!)

s(s +o.S)(srl-T;.s;64)
***

t8l

qo!

b) Using Laplace rransfirr- *^.,. ,1:-
sholrn belorr.. 

tsforrn methorc, lind tlre loop current i; anci ;i: for t>0 in the figure

it Zn 3r
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Subject: - Electric Circuit Theory (EE50I/

r' Candidates are required to give their answers in their olvn u,ords as far as practicable.
r' Auempt AII qtrestions;
{ Thefrggres in the nwgin indicate Full Marks-
{ Semi los pewr shonld be provided.
{ Assume suirabte Maif necessary.

1. a) What do you nrcan 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 Cl is charged to voltage Vo and switch K is closed

at t = 0. WhenRl = 2MO, Vo = 1000V, Rz = 1 MC), Cr : l0pF and Cz = 20pF, solve

. di" d2,
for i1,i2,-,ff u, t = 0*.

l8l

t8l

2. a) In the nefiirork Snwn, the switch is closed at
unenergised. For the element values shown on
classical rethod for t > 0.

t: 0, with the network previously
the diagram, find i1(t) and iz(t), by

t8l

b)

l00v

Find the time expression for current for t > 0 in RLC series circuit with R : 10 ohm,

L = IH arra C:lF, if the circuit is supplied by v: l0sint at t:0, Assume that
9

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

In the circuit shown in figwe belorv, obtain an expression for voltage across the
inductor if the switch is closed at t = 0 using Laplace Transforrn method.

3. a)

l8l

I8l



b) An exponentiat current i{t) : 26r<t Amp is suddenly applied at time t = 0 to a parallel

RLC circuit cornprising of resistor R = 1/l0C), 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 cunsnt through inductor and zero

initial charge across the capacitor before application ofthe current.

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

4. a)

t8l

l8l

b) Sketch Bode Plot for the following transfet function.

H(s) =
40(s+l)

(2s2 +10s)(s2 +2s+10)

5. a) Find the Z-parameter and hence T' -pararneter for the network shown in figure below
also check if network is symmetrical. t8]

t{+}
.a

'!

\l'(t

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

t8l

t8I
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Subject: - Electic Circuit Theory @8501)

Candidates are required to give their answers in their own words as far as practicable.
AttemptAll questions.
Thefigures in the margin indicate Fall Mailcs.
Semi Ine paofr shonld be provided
Assume suitable data dnecessary.

l. 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 lesonance.

b) Obtain the value of i1, i2, dir/dt, dizldt, d2irldt and azi/af at t = 0+, if the switch is
closed at t = 0 in the circuit shown in figure below.

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

t=0 rnd

L00pF

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

3. a) Keeping tlrc swirch at position 'a' for a long time, if the swirch is moved to position
'b' at t = 0 in the circuit shown in figure below, find expressions for current tlrough
and voltage across capacitor using taplace Transform method.

t8l

t8l

t8l

t8I

t8lr* -gjL,vii^-f*'I* l-
i -T*

to"
IF



b) In the network shown below, a steady state is reached with the swirch 'K open with

V = 100V, Rr : l0f), Rz : 20C), Rl = 20O, L : lH, and C = I pF-' attimet = 0' the

swirch is closed. gui*t" the currents ir and iz, using Laplace transform' for t > 0' t8]

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

admittance Yzr(s) in the following circuit'

1(} 2V,
2vz

and forward transfer

TPN and check

figure below and

t81

b)

5. a)

I'n
"'l

Sketch the Bode Plot for the transfer firnction given by

H(S) = 64(S+2ylS(S2 + 0.5S)(S2 + 3.2S + 64I

Find tansurission and admittanee parameter for the

reciprocity and sYmmetrY.

t8l

its

t8l
given

l2
+

vl v2

b) Obtain tigonomefric Foruier series of the waveform shovnr

sketch the line sPectra. t81

Vo

0
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questians.

Thefigures in the margtn indicate Ellt Mark.
Semi log papet.will'be provided.
Assume suitqble data if necessary.

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.

:

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.

Find the values of i,,i,,*,*,* ,ft"t = o*.

10o

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. t8]

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.

t8l

2H

t8l

r{} 10o

t=0



t=0

so I l0o

'.* 3. a) For thE circuit shown in figure below, Find the purrent and

t> 0 using Laplace Transform method.
voltage of capacitor for

l0v

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 ir(t)and v"(t)for t > 0, using Laplace

Transform Method.

t8l

t8l

a) For the given two port
ratio transfer function.

network, determine the driving point impedance and voltage

t4I

lfI
2,* -*"- i: i

:1 I

0.sF

Sketch the Bode Plot for the transfer function given by
rF'

H(S) = 200(5 + t)4S1S + 5)(S'z + 25 + 100)l

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.

f+}

?
V"

t
t (-)

tt+)e

t
Vr

I
{' (-} €

t8lb)

c)

t=0

t4l



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

network is reciProcal or not.

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

sketch the line spectra.

v(t)

t8l

r-'l
i Fii
ibi
i5i
ii

i!

'.{ l
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Full Marks

Pass llilarks
Time

fabjeet;_Electric@
:i;*iit&T:::;:::d to give their answers in their owr words as rar us p,a"ticabr".

"1.11questions carry equal mqrks.

Assume suitable data if necesssry.

1' a) A voitage u(t) = l00sinrot is applied to a series RLC circuit. At the resonantfrequency of the circuit, the maximum voltage;;;;;. the capacitor is found to be 400v' The Bandwidth is known to be 600 radlsec and impedance at resonance is 100 o.Find the resonant frequency and compute the upper *d lo*"r limits of the bandwidth.Also detennine the value of t and C of tne circ'u-h
b) In the network 

thown in figrue below a s,teady state is reached with the switch open.At t:0, the switch is closed. Determine trre vatue oiu"(,) and uu(0*).

BEL, BEX, BCT



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

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

F

b



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

and current ofcaPacitor for t > 0

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

current ir and iz for t > 0'

=1/9 
O

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

firnction,
lH IIY IH

1

AI'
I

Vl

)
.,1.

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

Series and plot the line sPectrum.

f
vi

t:

,

v

1O
1F

lF IH



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

H(S)= 20(:+l)--\-/ 
s(s+5)(s2 +2s+10)

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

Y-parameter.
1,.*,,.'

l--, --"--

bJ
-l

i

C

z\
l-.zv
?It
a
-t

$
V2

t

k

)



TRIBHUVAN I.JNIVERSITY

INSTITUIE OF ENGINEERiNG

Examination Control Division
2077 Chiltra

- fYljs
/ Candidates are required to give their ansn'ers in their own words as far as practicable.
r' Atrcmfi AII questions.
{ Thefigures in the margin indicate Full il{qrks.
{ Assume suitable data if necessary.

i. a) What do you understand by the bandwidth of a series resonant circuit? Explain with
the help of resource curve and aiso derive its expression both in terms of o and f.

b) In the circuit shown in figure below, switch K is closed at time t:0. Find the values
of i 1, i2,di1/dt, dizl dt, &i rl dt7, d2 izl dtz at t =0+.

2. a) In the circuit of the figure below, the switch K is open and the circuit reaches a steady
state. At t = 0, K is ciosed. Find the current in the inductor t > 0. Use classical
method.

10CI

b) In the circuit shown in figure below capacitor c has an initial rfoltage vc: l0 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 vcltage V(t) across the inductor L usins
classical method.

+
t0v

l8l

l8l

t8l

I8l

R:10()
v(+)

I

J



".u 3. a) Using Laplace transform method find the expressions for ir(t) and rz(t) in the given

two mesh network shown in figure below provided that the network is unenergised.

100 v 10rl

b) Using Lapiace Transform method, find the cunent of inductor and capacitor for t > 0
in the circuit shown in fieure below.

12V

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

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

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

G(S) : 20(S+ l)/(S'z +45 + 2)(S2 + 55)

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

lf) 20

t8l

t8l

l8l

l8l

t6l

t6l

+
I

Vr

I

+

What do you understand by reciprocal
for the same in terms of T parameters.

,ft
t

V2

Iv

two-port network? Also derive the condition

rtL*

l
IO

c)

t:0

O

t4l
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Subject: - Electric Circuit Theory @8501)

r' Candidates are required to give their ansrers in their own words as far as practicable.
{ Atempt All questions-
{ Tlrefigures in the margin indicate Full Morks.
/ Asstmte suitable data ifnecessary-

I. a) Explain the phenomenon of Resonance in parallel RLC circuit and derive expression for
resonance frequency. 1 t8l

b) In the circuit shown in following figure, find the loop currents i1, i2, i3 at t = 0+. tSI
(

IH

I 10()

2. a) Find v.(t) for t > 0 in the figure below using classical method.

15v
t.= 0 3H

b) Keeping the switch closed for a long time, if the su,irch is opened at t: 0 in the circuit
shown in figure below, find expression for volage across capacitor in the circuit shown
in below using classical method of solution. t8I

t8I
;

t.

i
I

J

l
i

l
I

'j

,i

', '- j
ri i

,I

i

. 4H 3c) 15cr
't:025

F
60v

5O

t=0

.100 v
IF

l1 a
IF

10ct v"(Q 20



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

t: 2A

7A
20v

b) Using Laplace.transform method, find he loop currents ir and iz for t > 0 in the circuit .

shown in the following figure. t8I
t=0

1

l0v R=l/7F
Ir

C=lF

4. a) For the 2-port networt shown in figure below, find voltage ratio transfer function, Gzr(S)
and transfer admittance, Zz{S).

F
t8I

I 20 lz

t
V1

,

lo I

4n

IH

b) Obain'rigonometric Fourier series of the waveform in figure below and sketch the line
specfra. l8I

20

o 2n

5. a) For the transfer function below, draw the asymptotic Bode plot

crrt= 2o!t+5)
S(s+20)(s'+80s+200)

b) The Y-parameters oftwo TPNS are given as:

st41 f tB -t,:1landl I3t4) L.U3 u3 l . If these two TPNS are e,onnected in series. What

{

t8I

t8I

equiValent Transmission pa111* of the combination?

I rr+
L-U4
,'ill.F-tt"
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,/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questions.

'/ Thefigures in the margtn indicate Full Marks.
r' Semi log paper will be provided.
{ Assume surtable data if necessary.

l. a) In the grven circuit determine voltage across lC2 resistor using mesh analysis method. t6l

2Vr

IO
5C,

2{t
zw

,

b)

c)

2. a)

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.

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

that at t : 0+ ir = iz = -=-* ^ and i, = 0. Also find the voltage across Cr,' R,+Rr+R,
Cz,Cg,Lr and L2 at t: S+

Rr
D

i;>

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.

t:0
+

t6I

t4t

t8I

t8l

FO
a

bV <.-\,r/ Lr

+ v, (t)

I

I

,:,\'

,: ;\-

4V

20

20

0.5H

iF



a
. .ii"r.*4r4!t*,\11',4i+: r,^jr'--r\i'5::iM9ii'!:rrr''.

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. AIso calculate the
voltage across inductor after lOmSec. [Use classical method]

30f) 2AA

t=0
0.5H

t8I

!

'1

t.i
,tlli
.Jj

:l
!

I

I

I

:

+ i(t)
10v

b) Using Laplace transform method, find the current ir and i2 for t > 0 in the circuit of
figurebelow. t8I

10c, IH

l00v
r0c,

4. a) ln a series RLC, as shown in figure below find the value of current for t > 0, also find
the voltage across capacitor for t > 0, using Laplace transform method.

+

v@de{t
2V

%F

b) With necessary circuit diagram, obtain the equivalent Y-parameter if.three two-port
networks are connected in parallel. ' t4I

c) If the fi^ro port network, shown in figrre below is tenninated with a 2O resistor at port
2 then forthis terminated network find following network function. (i) Gzr (ii) c21 t6I

t/3F

D
t6l

I

I

,tt
2

I

2H lz

Y2

I
v

2'l'

1ocl

D

r'l--.

lo
5c)



I

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

N(S)= - lo(s+lo)
S(S'+55+4)(S+40)

b) Find the trigonometric Fotuier series for the given waveform shown and also sketch
the line spectrm.

v(t)

%

l8I

t8I

I

It 3n
***

I
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- Electric Circuit

Candidates are required to give their answers in their own words as far as practicable.
Attempt AII questions.
Thefi.gures tn the margin indicate Full Marki.
Semilos eraoh paoer is attached heraeith.
Assume suitable data if necessary.

1. a) A 50O 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 200112, 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.

Coilr--rrl

,/

,

t6l

50c, R L
C

100v
b) Explain the phenomenon of resonance of a parallel ac circuit and hence derive the ;:

, -eIpr€qsion fo-r th.p;esongtt fr..equency. F -r:- - -.',I{5l-

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 th,rough inductor, voltage across capacitor,
charge across capacitor, current and voltage across each resistor.

t:0

20c)
2F (7 C>- 

t1o

100v

l8l , (3I !..,'
|..*-,.',

L

I
4H 10c,

closed in the circuit of figure below. Find the V.(t) and,b) At t:0, switch is
classical method.

t

i"(t) F
v.(t)

t:0
20c2l0A
yr.f/

20C)
tOpF

L



1

1

1
3. a) In a series R-L circuit the applied voltage is v(t) = l0 sin (l0t +11 with R : 2{>,'6'

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

b) In the network shown below, the switch is closed at t: 0. With the network parameter
values given, find the expression for i1(t) and rz(t) using Laplace transform method.
The network is in energized before the su,itch is closed.

t8l

t8l

1
I

'1

,1

I

- I

I

S

i

+ 10C) 1H
100v t:0 10c,

ir(t)2
10C,

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

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 ipectrum

v(t)

V

r--i'
'::' ..

t8l

l8l

,'"'#'1

1

I
I
-i

I

-l

.'------**++{+

t

, [10]

T12 T 3Tt2 2T

5. a) For the two port network shown below, find the driving point impedance of,port one
and the voltage ratio transfer fi:netion.

I

I
(s)

L(

1C)

2

f
V 1c)(s) Vz(S)\

1 't 2F
(' I

1
z',

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 - pararrrcter if three two port
networks are connected in series.
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{ Asswttc suttable Ma dnecessary.

l. a) How does rcsmance occrn in R[,C series circuit? Define half power points and

bardwidth for a scries RLC circrrit and derive the eipression for them.

b) kr the paratlel rcsonant circuit as shown in the figtre below, find resonance

fie.quency, Q factor and band width.

lOFF

2. a) Forthe circuit shown in following figure, find the current ir, iz, ir at t = 0+.

18l

9

[8j

I8j

18:

,--\ ,?
Rr

L

v t=0

9
b) For the circuit shown in following figure,'use classical method to find the current in

the inductor for P0. 
l0O

2H

l0v

3. a) An exponential voltage v(t) : 2"-rr is applied at time t = 0 to a series R-L circuit
comprising a resistor R = lO 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.

ra

10r, 20r)

t=0

I0c)

t

t8j

7
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 . a) Using laplace tansformation techniqw, find the expression for current i(t) in the
nefi,o* shown below for t > 0 when the switch is closed at t = 0. Assume zero initial
charge across the capacitors.

r0r,

-:+ i

t6l

t4l

l6l

t:0

0.5F

b) What do you understand by a reciprocal nvo 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.

IF

3Vr

5(l

5c)

l'

I

I

H

1

V2

l

2

2l

5. a) Skach the asynrptotic bode plots for the transfer function given by:

N(s)= - zs2(s+s)
(S" +22S+a0)(S+t0) tsl

b) The following figure shows a voltage waveform in the form of a train of isosceles
niangles. Determine the Fourier series and plot the line spectnrm t8I

v
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Snbject: - Eiectric Circuit Theory

v' Carrdidates ate required to give their einslvers in their oun words as far as pr4cticable.
{ Aitempt any ru.g-questions.{ The-figures in the margin tndicate fuUWn.
{ Semiloe graphpapet wi
{ Assume suitable data if necessary. 

. 
.

a) Define haif power points a:rrd banciwidtir for a series RLC circuit and derive the
expression for them. How is the bandwidth affected by quality factor of the circuit? t8l

b) The sr,vitch has been open for a long long time in the circuit'shown bek:rv ancl at t : 0
it is sudcienly ciosed. liind i1, vc, eg, izn, i3o, itr:, ic, vL, v3o, vrrr, v2e at t = ii+. tS]

t=0

20
3C)

10v

1f)

2. a) in the two mesh netw'ork shown in the ligure below, the svritch is clssed at t = 0. F'ind
the mesh currilnts ir(t) and i2(t) as shown, and the capacitor voltage vs(t). [Use

. 
classical app:oach]. t8l

2F

4FI

1

+ t:0 2s0v
ir iz

-5fr, . ,,",,,

b) An exponential voltage v(t) = 29.-rt is suddenly applied at time.t = 0 to a series RC
circuit with R : 10, C : 0.25F. Obtain the particular solution i(t) in rhe circuit.
Assume zero initiai charge acioss c,apacitor. [Use classical method.]

3. a) In the given circuit below-, switch Sr is closed at t = 0 and a er 8rns, the srvitch Sz is
opened. Fmd the complete expression for current in the inter,;al 0 < t < 8ms and
t > 8ms. Lise Laplace Transform approach.

S

t8l

tBl

,

t-0 Sz

+ 10()
r0v

.2H



-l

b)'The'circuit sliow:r below is in stead,v state rviin sv,itch 'S' clo:erl. The s,,riitch is' 
opened at t = 0. Using Laplace Transform method, find il(t) in the circuit,

t:0
t8l

t where
vc(t) Rr : Rz = 2C)

L: 0.5FII c= tr
+

2t

-

:

+
4V

4. a) For the given Z-port network shown in figure below, find the voltage ratio transfer
fuhction. t8l

1

1',

1H 2

Vr IH
t

V'(S)

I+

b) What do you unclerstnnd bv poles and zeros of a network f;nction? State their
significance in analyzit',gthe iinie doma;.: response crf a netwcrk..

c) Determine the eqrrivhlent Y-parau-r.eter if two port Netu,orks r:ue connected in parallel.

5. a) Clbtain the T and Y pi:iameters of the given 2-port netwcrk sholvn in ibllowing figure.
;\iso check for fJre syn:metry a:rd./or reciprocity of tlie n,,'?-;vork.

['f.l

t4l

i8l

t8l

t.Bl

I
,1r
I t() zx2 /t'

I

YzVr 55)

I1' z',
i

b), llketchthe asymptotic tsode plots for the tlansfer iunction given by

G(S)= - 2o(s+l- .
) ' S(Sz +25+10)(S2 +2t.s+20)

6. a) For the network sho,a,n below, find the Z and, gparameters and sho'w that the network
. is neither reciprocal nor symmetrical.

l8l

-
I

I

I t.l
1

lr'

2

CI,

f,,
20

v(t)

b) The network of figure shor,.m below has an applied voltage of vO : (40 sin cot + 80

sin 3rot) volts where co = 500 rad/s. Find. the current response and hence the average
power.

-

I

I

I

6.sf)

n:+,F

0.07H pF
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1. a) Using mesh analysis, determine the value of Vg so that the curent thiough 3() resistor is 6.76
Amp as shown in the following figure.

l0A
Vg

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.

c) krthegivencircuit,switchKisclosedattime t:0.Findit(o),i2r),* *U UtXll 
'.

t8l

5c)

K

t=0
ly

-l-; . :

Vs sin(ot + Q)

2. a) In the given circui{ 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 classicil method.

'lr{l

ir

t=0

t4I

l4l

t8l

R

C

t8l

10A
1F

b) kr the network shown, the switch is closed at t = 0. Find the current supplied by the source

using Laplace tansform method.

20
1c)

10v

t:0

1H
t/$



3. a) Withthe
switch is
method)

switcfup in positiol l, the circuit shown belorr attains equilibrium. At time t: 0, the

moved to position 2. Find the voltago ecross iMo resisto"' (rjse Laplace transfonn

-
I

-
I

I8l
Cz :l ltF

lMo Cr = 2ttF 5MO vdo

b) In the circuit shown below, switch 51 is closed at t = 0 and Sz is. opened at t = 4 msec.
Determine i(t) for t > 0. Assume that inductor is initially de-energized. (Use Laplace method) t8l

I

:

:0
t=4msec

l00v

4. a) Find the exponential form of Fourier series for the given Saw-tooth u/ave.

f(t)
t8l

{

122
-t- - r -

{= 
,.., !'

t
%

+.-

b) Find the current ratio and voltage ratio transfer function for the network grven. .

2

l

V2

J

t8I

t8l

I
i I
V1

t/2F

t8l5. a) Sketch Bodeplot forthe tansfer function grven by G(S) = 19

lo

S(s+ 3)

(S+lXS'+25+lO

b) With a suitable example prove that the forced rcsponse of b network depends upon the nature
of input excitation while the natural response never depends upon the input excitation.

6. a) Find the hansmission and y-parameter of the two port network given in the following figure
and alsq prove that the network is neither reciprocal nor symmebical.

rt

I

I 2A lo
Vr

l'
b) Write the state variable formulation of the circuit sbearn.

Y2

z'.

t8l

C

I

,r**

vy
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their own words as far as practicable.

l. a) Findthecurrentineach

2A

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 V,(0-) and V.(0*).

5V

2. a) Using classical method, find the exprg;pion for the current supplied by the source in
the network shown in figure. Also frnd'the time taken by the source cunent !o reach
25mA?

t0v 500(l

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

8c)

(t)
l2v IF

3. a) Using classical method find the expression for current through the inductor for P0 in
the circuit shown in figure.

t8I

t8l

t81

t8I

t8l

t=0

al2 ,'-'

%

10c)
IF
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b) Using Laplace transform method, find the expression for current through 2O rcsistor
for P0 in the circuit shown in figure.

0.

v=l/10 e'31

4. a) For the two-port network, frnd the cunent ratio transfer function as well as voltage
ratio transfer function.

t8l

,'F t8l

lo IQ 2

2'

l,

I
:

:

ii
l
I

{

I

I
,1,

vr

t'
b) Find the trigonometric Fourier series for the waveform shown and also sketch the line

spectnrm.
v(t)

t8l

olt

-vo

5. a) Sketch the asympto,t. go6s)plot for the transfer function given by:

T,_\ _ 10(5+10)r(!'- 
W+5s'+4XS+40)

b) Express tnansmission 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.

2A 2

ll0I

t6l

t8l

vl

,1,

f,
V2

,1,

b) Obtain the state model ofthe network shown in following figure. t8l

(0

t
v2

+

2H

*t*


