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NETWORK ANALYSIS

UNIT -1
Introduction to Electrical Circuits : Network elements classification, Electric charge and
current, Electric energy and potential, Resistance parameter — series and parallel combination,
Inductance parameter — series and parallel combination, Capacitance parameter — series and
parallel combination. Energy sources: Ideal, Non-ideal, Independent and dependent sources,
Source transformation, Kirchoff’s laws, Mesh analysis and Nodal analysis problem solving
with resistances only including dependent sources also. (Text Books: 1,2,3, Reference Books:
3)
Fundamentals and Network Topology: Definitions of terms associated with periodic
functions: Time period, Angular velocity and frequency, RMS value, Average value, Form
factor and peak factor- problem solving, Phase angle, Phasor representation, Addition and
subtraction of phasors, mathematical representation of sinusoidal quantities, explanation
with relevant theory, problem solving. Principal of Duality withexamples.
Network Topology: Definitions of branch, node, tree, planar, non-planar graph, incidence
matrix, basic tie set schedule, basic cut set schedule. (Text Books: 2,3, Reference Books: 3)

UNIT — 11
Transients: First order differential equations, Definition of time constants, R-L circuit, R-C
circuit with DC excitation, Evaluating initial conditions procedure, second order differential
equations, homogeneous, non-homogenous, problem solving using R-L-C elements with DC
excitation and AC excitation, Response as related to s-plane rotation of roots. Solutions using
Laplace transform method. (Text Books: 1,2,3, Reference Books: 1,3)

UNIT — I

Steady State Analysis of A.C Circuits: Impedance concept, phase angle, series R-L, R-C,
R-L- C circuits problem solving. Complex impedance and phasor notation for R-L, R-C, R-L-
C problem solving using mesh and nodal analysis, Star-Delta conversion, problem solving.
(Text Books: 1,2, Reference Books: 3)

Coupled Circuits :Coupled Circuits: Self inductance, Mutual inductance, Coefficient of
coupling, analysis of coupled circuits, Natural current, Dot rule of coupled circuits,
Conductively coupled equivalent circuits- problem solving.

UNIT - IV

Resonance: Introduction, Definition of Q, Series resonance, Bandwidth of series resonance,
Parallel resonance, Condition for maximum impedance, current in anti resonance, Bandwidth
ofparallel resonance, general case-resistance present in both branches, anti resonance at all
frequencies. (Text Books:2,3, Reference Books: 3)

Network Theorems: Thevinin’s, Norton’s, Milliman’s, Reciprocity, Compensation,
Substitution, Superposition,Max Power Transfer, Tellegens- problem solving using
dependent sources also. (Text Books: 1,2,3, ReferenceBooks:2)
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UNIT -V
Two-port Networks: Relationship of two port networks, Z-parameters, Y-parameters,
Transmission line parameters, h-parameters, Inverse h-parameters, Inverse Transmission line
parameters, Relationship between parameter sets, Parallel connection of two port networks,
Cascading of two port networks, series connection of two port networks, problem solving
including dependent sources also. (Text Books: 1,2, Reference Books: 1,3)

TEXT BOOKS:
1. Network Analysis — ME Van Valkenburg, Prentice Hall of India, 3rdEdition,2000.
2. Network Analysis by K.Satya Prasad and S Sivanagaraju,CengageLearning
3. Electric Circuit Analysis by Hayt andKimmarle, TMH

REFERENCES:

1. Network lines and Fields by John. D. Ryder anedition, Asiapublishinghouse.
2. Basic Circuit Analysis by DR Cunninghan, Jaico Publishers.
3. Network Analysis and Filter Design by Chadha,UmeshPublications.

COURSE OBJECTIVES:

To understand the basic concepts on RLC circuits.

To know the behavior of the steady states and transients states inRLCcircuits.
To know the basic Laplace transforms techniques inperiods’waveforms.

To understand the two portnetworkparameters.

To understand the properties of LC networksandfilters.

COURSE OUTCOME:
o gain the knowledge on basic networkelements.
o will analyze the RLC circuits behaviorindetailed.
o analyze the performance of periodicwaveforms.
o gain the knowledge in characteristics of two port network parameters
(Z,Y,ABCD,h&g).
o analyze the filter design concepts in realworldapplications.
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. Contact .
Course Title Year-Sem Branch Periods/Week Sections
NETWORK ANALYSIS 1-2 Electronics& 6
Communication
Engineering

COURSE OUTCOMES: Students are able to

1.Understand The Knowledge On Basic Networkelements. (K3)
2.Analyze The RLC Circuits Behavior Indetailed. (K4)

3. Analyze The Performance Of Periodicwaveforms. (K4)

4 Understand The Knowledge In Characteristics Of Two Port Network Parameters (Z,Y,ABCD,H &G). (K3)
5 Analyze The Filter Design Concepts In Real Worldapplications (K4)

Unit/ Number :
:\tlt(a)r.n Outcomes Topic N 22 . gg:%' E;;fekre aﬂgt\]’gay
CO1: .Understand Introduction to Electrical Circuits
the_knowledge on 1.1 \introduction to Electrical Circuits 3 Chalk &
1 [basic network Network elements classification, 17 Talk,
elements. Electric charge and current, Electric PPT,
energy and potential TLT Activ
5R3 | €
Learni
ng
1.2 | Resistance parameter — series and 1 &
parallel combination,problems, Tutorial
1.3 | Inductance parameter — series and 2
parallel combination Capacitance
parameter — series and parallel
combination
energy sources: Ideal, Non-ideal, 2
Independent and dependent sources,
Source transformation, Kirchoff’s
laws, Mesh analysis
Nodal analysis problem solving with 2

resistances only including dependent

sources, Numerical problems




finitions of terms -Time period,
Angular velocity and frequency, RMS
\value, Average value, Form factor and
peak factor, Phasor representation,

Addition and subtraction of phasors,

En mathematical representation of
sinusoidal quantities Principal of
Duality with examples. Principal of

Duality with examples.

Definitions of branch, node, tree,
planar, non-planar graph, incidence
matrix,problems, basic cut set

schedule. basic tie set schedule, E-

Class Room

CO2:

Analyze The RLC
Circuits Behavior
In detailed.

TRANSIENTS

2.1

Transients-introduction

First order differential equations,
Definition of time constants R-L

circuit with DC excitation

2.2

R-C circuit with DC excitation,
problem solving, Solving second

order differential equations

L-C elements with DC excitation

2.3

R-L-C elements with AC
excitation Response as related to
s-plane rotation of roots Solutions
using Laplace transform method.,

problem solving

10

T2,R2

Chalk &]
Talk,
Active
Learnin
Jg&
Tutorial

COa3:

Analyze The
Performance Of
Periodic waveforms

Steady State Analysis of A.C Circuits

3.1

Response to sinusoidal excitation
for pure resistance Response to
sinusoidal excitation for pure
inductance Response to sinusoidal

excitation for pure capacitance

impedance concept, phase angle

5

12

T12,T4,
R1

Chalk &
Talk,
Active




3.2

series R-L circuit response series
R-C circuit response series R-L-C
circuit response

Complex impedance and phasor
notation for R-L CIRCUIT

R-C, R-L-C problem solving

using mesh and nodal analysis,

3.3

Condition for maximum impedance,
current in anti resonance
Bandwidth of parallel resonance
general case resistance present in

both branches, anti resonance at
all frequencies.

Learning
&
Tutorial

CO4: Understand

Network Theorems

4.1

Thevinin’s Theorem, problem
solving

parameters,Inverse
Transmission line parameters
problems

5.3

h-parameters, Inverse  h-
parameters, problem solving
Relationship between

gu‘;r:gt‘;‘r"i’;teﬂgeo'? Norton’s Theorem, problem| 12,T3,
Two Port Network solving R2
Parameters
(Z,Y ABCD,H &G) | 4.2 |Milliman’s Theorem
Reciprocity Theorem
Compensation Theorem
Substitution Theorem
Superposition Theorem Max
4.3 | Power Transfer Theorem
Tellegens- Theorem, problem
solving using dependent
sources
4.4 | E-Class
TWO-PORT NETWORKS
XO5: Analyze The introduction T1,T3,
Filter Design Concepts| ¢ 1 [Z-parameters, Y-parameters, R3
In Real World problems  Transmission line
applications

parameter sets,




Parallel connection of two port
networks, series connection of
two port networks

5.4 |Cascading of two port
networks, problems

problem solving including
dependent sources, problem| 3
solving

E-Class  Syllabus  (topics
covered beyond the syllabus)

TOTAL 56

LIST OF TEXT BOOKS AND AUTHORS

Text Books: T1.Electric Circuits by A.Chakrabarthy

T2. Network Theory by A.Sudhakar & Shyam mohan S Palli

T3.Network Analysis — ME Van Valkenburg, Prentice Hall of India, 3rd Edition, 2000.
T4. Network Analysis by K.Satya Prasad and S Siva naga raju, Cengage Learning

T5. Electric Circuit Analysis by Hayt and Kimmarle, TMH

Reference Books:

R1. Network lines and Fields by John. D. Ryder 2nd edition, Asia publishing house.
R 2. Basic Circuit Analysis by DR Cunninghan, Jaico Publishers.

R3. Network Analysis and Filter Design by Chadha, Umesh Publication

Faculty Member Head of the Department

PRINCIPAL
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i _ J N = T/z < ‘i —QY‘, -
e ( y=—a

Tg%
" =JV£’—~+CVC_-'—,\'L) ¥e ST PO e

© : Noa 2 :
w‘)cn S o SO fndo. ct - l"gjgmg Ll' e 7 M
4

l—d‘\e_r) Xe =Xy, 2=K .
WX, — Capa: ckt ey Lcadé"} -

X=X, — Keststive ckt —» un“} M




r powey «(acfﬂ( =cose = L _ £

i

‘(’aiallet (“!YCL’c(‘f =

Vv 0
d) L j; 81*2 ’!—L" o
L‘ ‘21 ] /‘
[ 2oy = &Litr(,
b 7\‘;, i
| B | f= Vh+vy,
K
Yy ke = ‘ s e 4 5 7 230! |
{ K| +UX| K'L*)tl KIL""WL
= -6
"2 %1 & L-|> Susceptance .
. o L
conductance b £ dte e
S A, L— £
| V2 @y 2 i :;:_4 t“j ok
y = & 336 , [ lead pf
L ¢
—> lead M 2o

= |v! | &€ Iyl =
: l L\—o (a?p,{.. &3

b = +an | (%)
Ydokal =1t
P O %uc{or‘ ’( the creuld

‘ 3N . 0
- vhe P C"L +he  cirent, — 1
-k [ o el

(3 Yeotal = Y1l = JE;— —3'}3

9

& = Taﬁ"‘(l{‘%) = ¢0

P = €050 = o560 . =05 La}_.

©- vhe (4 o] the cureuck —

: —l' ‘/ =\/1"'YL

= 1430

J| ) 3 5
' vhus p4 O unw}.




p—
T

& for this ckt

I&

)

A

prMV& 61

Vi

fov the ckt,

= 2vz |45
: yv (¥ed)
4he - vo Ha?g T Ve bas
= i 20 VS 2
v 2
':)2, 6

LTV 60
i 7.3+ "O10 J 0

Vg

L. 9y 4he ckt shoewn  the Ppocuey confume d br
r4 61&4'&(3 ckt Is.-g

Sy 4 1o

v

then  the

SR . L fon fsa =

2 £

—)—

V= s0coswt
fo = f*xi0 =

@ = ¥ymS cuvrent .

f*vxs

z0 W

10w

indeads & by — anila.

—— ,'_
3‘! 20 o= 2
5(09lt T

L 2 zen 1 ()

=10 = §=v24

fotal' attive power = = 20410 =30

B =

-

vq
50
Fem
o G ¢
cos0 = 5

€. conftder  the {ol(oco(nj/ ckt,

sumed L} s

HWL_M-
C%};:P _J

= 10w <then

i} the power con-

il =7 ¢ cosfp=1

!
Y2

l

0864




Hodel -6 pouXy  Aalculations :-
0 he complex _power dvacan B?%ﬁe crreuct {5y
|

b Mg ! e &

3432 2-74-

' = 330%F.t0
11)0& f }1 = 3307 — J46|l.53.

Q: 4’6"53w !CC‘«A.UIT

) = (os®
= cos [Tad'($)] = 0:aq lead.
& T‘w_ Vol{azﬁ crﬁl, a ¥t " !o“_fif & cuvyent

21745 . the active & veactwe fpowers —7

v= 10l 8:@'6((&}) llaa,va}GB-
g-z lL:4-'5 Sr. V{*

< 10% 2 160
Achiue powey = 20 cosél + R0 Sin 60

§. The cvrrent —t‘iwougk the evwvent coll o} a cwatt
nedey o= 14 2 sinwt ;o & -the VCIH(L?Q acevoss he
pressore coll y= 2+ 5803wt . dhen the  aad meder
ymclfn} 15—

Gacdt metey feaJx‘n} = Ixz = 2.

( corv-to -the danda. o] corent | dhe volfage
is not pesent aod corrto the  3rd bav. 4]
vottage 4he curvent {5 net  prescot . ]

{




r :
L dhe  veackive  power dvawh  from <the

Jouvee —1

in mm_i:; — Laa?:na VAR = leach‘v?

£
160190
XL = XC -

Net veacttve powey =

Model = F: tAc  Sevies § pavalict coveuds -
WL,
s
7 % 2R T
H Vo ¥ = WL = 2x\=2
= % = K.
; A
t(t) = —-é— = 25 cos2t .
‘VO "": VL(+) = L' é_i_(-f) = cieo |t
at Febioei

—

A 9 ac cht. bcw‘m} RLEC and opcva-l'in?
at (a%in& M . Increase in J—vmp. el yesule
= s veduece curvent -

Sk e AWAL Ve veactance Cinercases: 'so

cuvrent {wr-%fw deeveage s .

Q. Gn e, okt Nuown) the voltmedey (ndicates
30V - T‘we reaJt‘n} &4‘ ammedey  will be  —

j —10A
Vv g, - 3-33'—s'§s® lead .

"_ = |0 L"‘S-

VvV o= LLE‘)_=(OJ—'HT

100




:

A

. v Ll
P . T jo |—45
= 0Lz45 10 (45 = jaas A

g b covent & dvawn fom the Vs s, =1

- 3082 | Tas' (7F)

] Xe = ‘ e B
S0 - e I r

1ocost = s
1
i ___J Yo =% s bt

at

Mk Lot s
\“”" -—{'5"’;.!'5 o0.2¢ |+

f= 10%02¢ |45 = 2.5 |48
=y [= 202 L4

—> power Jshould be caleulated ath rms valye |

GJHC‘\ 4 “the }aol(ow.mj, sh&cmm-!s ave e
in  the cuwevit  chown — -

TR g
—a] ) XV = 100\
A A
t = 24
250¥Z Cos 300t L9 150V
.,t_ vii = 029 4
Yy J’\/giv Vi Vm 250
. Vi 200
= )J’J" (3% T X480 2R
200y 2,50
el = % - 127 4
W 1Y S ) g
= Fia
7¢ = 300X L
-t & 0SS A J
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o 1

& foc the g?vm ckt  the volhr acvoss
£, LkC fhootd be — 9

qv V| = 20V

L 1 ’—VR” Ve

= %4\ = 20"

Vo=V =V = qv
———— OY

= V-4 =19

b 153
VS = VKL-i' (V\_-’VC) =‘52—

' = BV + (V- Ve) = 15" e+ 1 =18

3 W o o
= V= 20-15 +9 > wg= 12V.

=) VL = |6U

; =) Ve = 16— = FV
’ A . o the {«1, shown , Ay Az, A3 ave tdeal amme-

ters. IL A, Ay vead sE3A wes. +then
ﬂf\c‘tﬂz/ 04,, A’. ___,Z

@—»«Aéw—-w Asa, As= ‘14\1”* > 8
>y
M

& fn the "&1, 5 howny

e N TTE by
’ WL 2R
- sV

e == |

—

4

i

10§t




T
:
!
r
ol
0° Ne baovk Theovem s
X A
\ 2 Vel
Supe posction “l&ov(m,_

—  Applicd 4& Ltnear , bilatevel nfw . OM}"

—> Atteast =2 ind. Sovvces ave rci/u'erA.
—>  dan be aplied 4,& vV oot § bt not 40{
the  powey .
rHGméjeﬁ('t(‘j {Wlﬂ(‘ip(g e
oy i T
The venin's
—s  Aplicable 4,0( unt lateval |, bilateved , active

£ gassce  and (b canlt e aplied «6-:7(,

non— Uneay 0.

—  Thevenin' s & Noxton's eq. Ckls ave apliceble

onl} Prac-ﬁcai Vol{-ajﬁ { corveat Sources
ves. and  not  #et B8 tdeal Spovee s .
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- '
@ Haxtmum _powecy r{'v-anr{.a theovem 1~

case |: The  powey —l—mm}“re(l 4o the Adoad
s max, iy both he Jsource and load

.Uﬂpec{aﬂc.e ave purt yesistive = R = K.

1~
S
| fmax = -—V—E condi- 40(, mt.f-‘han.s“d
E 4
I . ®
Calt. 2. Tt)e Soouxce. . 4S c‘omn‘c’t xmpfc,anu,,

but the  toad s pure  veststve
| Aondt. %ci MAX . _pocIer 'l*(an.wtvr K =12l
| = R = JRs"+%s

cage 3:- Both the  Source and load has

complex  tmpedance -
C’Oﬂc“- %0( ma r ‘l’YZ‘(ﬂJ‘%{Y D By = 'Zs* A e ZL_*
CCL;C 4 S‘OUV’CQ haS C(‘Jmp‘ex 1m pe({anca 3 bUk

load has vartable  vyegfistance R, lbut ‘F"d

L
yeactance X é) /é';:‘
&1

domli . {—d mnax. f. —(-mnséa- = KL:JKSL*'("L*"‘S)"

—s HIMT 5 move applicable u&-a( Communt cation
and electonic  ckts. and 05 never  predevred {y

powey J‘z:-kms O(J(n} {0 w0y vouuj/@ drop
and  sov. losses (0 —fhe  Source impedance .

Q  petexmine. max. powey  disstpated #\roo?z Ry

q0 [0
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Vrh = bOV Z.ﬁ’ = 5 L53-|3°
Aondt . «{«ai HPY = R = |Z] =

o [o y
5 +3 +14
2%
= 2 = J3T RS = 625W
r -— rmcm ¥ ﬁ = M .

Rec't?voc-dﬂa T heovem -
— A nlw hich ,S‘a%’(s.‘«'es ."Hsc chipro("d\k

The 35 known as veciprocal ofw.

= T‘\C nlw N shovld ot CO(‘-{-&‘{“ (U\J, active
elements ol control  Souvees.
-

i ad — o
T— L:‘- _sp— ’ [—'-E]::T

— -—u— Ri:R, = 14 S KY Ry =AM

=> V|~'V" =\1% %lh V) = VXJE
- M';.AA/\——
J = ‘R, =100
C. V‘ o 0:
nD
10
1
%, ="Enek -
0 ' s A s /\f»_.__..*,.\ K\' Kz_ = 5 2
[ 3 2 ‘ Vi :V,_ P 38 A
W9 J
4 2.
- “ . @\/‘ = IO’(% 7 Vz_': lbx__g
Gransients
xS : -{'/T
L — Cka'rr } 1‘41'\("“ on 4(_{)

ﬂtscharrn? “unc-l—fon LET Y, e't/”r'

Wheve R = J(t=0%) - J(t= )

anJ &= J,(‘{—,—;,Q)
*
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H i % T N The swtth ¢ s on
} 2 { | £ fot @ long
[ v l4) +tme. . A+ t=0
P L0 & -‘ 5 “ 4
; l §is  ~thrown anto pos- >
-F‘l.f)c{ Ve () ,‘,q( +70.

At €=6, § Is oD |, = v, (+=6)"= 1woV

/

At t=0", six 00 2, = v (t=d") = 100V.
¢ Stnce  the Vobl—rL}e. acvoss +he Capacttoy
can'+t c}mn;ﬂ lns%nr\-lﬂncoux(»z,.
At + = 20, 3 ;/5 on 32 = Ve(t=a) = —50vy
(3% Jisckavj,(s 100V and char7e5 upto
-50V)

At =6,  $is ont, le 68 ) e B

A= 100 ~-(-50) = 150
B =" ~—S0YV
_{./1' TSR(
Ve (2) = . A e .+ 6 =ygee
.
150 e — 50

A J ";‘L““)”ﬂ At €=8, 815 oped A)=0
T 100V : At t=0", § cloged it4) =0
L e (Since  ‘inductor eVl oot allow
+he  current o changx. ).

At k=0, S cloged = () = 1004

A= 0~-100 = -|00

N = {100
—t/
i(t)= 100 —-100€ T




At =06 , (s opned) vit) =ov ‘
At t=0Y, (s cloged) v(+t) = 1bov
At t=o0, (§ cloged) vH) =ov

- ov indvetor (f‘-'fl'r& {'l{'\ C L eurmrent

-1-! | 1y l“.( 'I ‘{’lf\ . Vol{’l.l"

*‘"”‘f"ﬁ"“:"'x v favaeng dapn @ voltaas
L { v d

"l"f"f\'-»v'r"r} J\.,,\ I B

/§ vhe nlw conststs '4’ 2 tdeal  Sovrces and

coverak veststances . one o) wbich i R oqle
pouey  consume d by the veststor s p, wals

when he  divst  source ac{{m} alone & P, W,
when  the  second  sovvee acting alone ‘7* both,
4he  Sources axe achr\} > gether theny ~the
powey  dissepated LI, o o
rovrent 'H‘Yooj}’ g et 15t Source ac{{ng
alone = &R =F = a,-—pil
e 0t e e ff;_
when  both  are ac-h'nT together , ¢ = 4,4 1"

fotal power disstpated = gk
= el >
- { i_fl -.tf_‘j_’: ] A ¢
[ R

= f’c:'/ = ((ﬂ ':;"ﬁ,_)z:

-
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T -
i @ -—Fintl ~the current | |

) o5 Ve
MA"(\’ "' —m—{
12V & J 12\
'Wt i (]>+'W f - 04

e !
vhe v-& relation = y= 3044 i Now, &

Y‘CI(S“".’OY 01, jJL ZS (Oﬂﬂff’(’fi J;\OQJD. '{“)ﬂ-n

o gy o

= = (=) 4
34" v=0 =3 EN "(T)—g A
dive
4
= e - ‘A,
. Rvh a3 3

"'”LAV
—s  Fovr CLM(»Y&'“} Thevenin's  <the nlw  other
+4han  load Shoud le  linear-

Thus -( e '§| ¢ et
.. .

A. o the cEt | +he corrent zr) 20 (R) ZS
3R, f{- g »iL$ cbanzul to 30, ~the new .

valve o] 1 il be —) PR SN
6
By B e -
UP'M} Con‘)pﬂﬁS'a:HDQ ‘TR l»"() ‘J,)\

Ny e T BAIR: o88 33Xl =3V

AA

&I o (%Y S
The ncw“&er)[ L = 2-54 : ‘




Q. £ind the Thevinin's ey ckt'

E SN Vyk = 20V
“(ov f 1A Reh = 50

Q. Hor th nlw shon
F PSP =25 A thn  E=34, i=1

£

R ——— LS

! ol i oA
L I LR o e
’A/‘-;

ﬂ_—: % =|"A.__.r 2 jg

Q. he nlew N 01— 4(?(@{,}{2(5) (s passive
and contains 0“‘? linecar  veststors:  Yhe port t's

in {,{c} (a) ave marked . uring thesc  values,
4o ql. i diq (b).

g » ? 7
[1 LJJ o [jj

(M 2

2 A i ‘ Ty
’ - ) \ (
0 N Y A ihad 5 |
1 J ’QV -r - ’ov
( 4 & )

=) fidi= =84 o.N\Lf yecel pv'ocf(—}

o

slahen  R=w, v=35Y

- \ “SA\ le : \ |
! ; ~r, oV " [' 'DV\\ ke Jov
e L S S \' v
|
' = 24 -6 4

o »

s o
fx = —€t2 =64 L E ‘
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L4
K find 1, @) %YOU‘}/& the rcf(f'h‘)r, ondev SS.
COQCH R e T u
f IH _ ‘((” 4
e [ 1" 20 ~) % Cosat
AL‘*’- — -
33 w‘m«}, ‘ Supev posetan ¥, 7
P (4) = 54 3.6 I__@ 14 ;
= 5+ 3.6 cos( 2t +18-44)
Q. o +he ckt shown, Norters ey ckt. s —.
3A
T G4 Ry =
&0 -« Vb W
v 3 30 =1 =24
4-5
¢ 8

Q. N ML, fron ac Soore 4o vaviable locd .

21 - induetive ,if B educhiic
C2 RS ALk . Sg
XL—Q‘KS'. O

§ O, vhe dun o} then € < €

-

T o ———— -
.

| w. = has  rone Mh avle o} 2g
| . .)4» K¢ i 4h ctt & vadable blw 20 togon
then the MY A0 Ry il ke — ) |
’7{; mn=-353£0=o o4
3 4oV e'—’“"_" P = 0-5°%60 = I5W
= _ i it man, ehen Ko Lsnm]
it Ka =200 . :
QWo  adkmetey  Hedhod ek &2
P9 = 3V G cosg
?i Qsg = VUL Sing |
h 3-¢ pouey canbe measoved b

L) 3- walfmeter [ can be uged anlla fot v )
_
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(2. 1= wakmetey | balanced | ¥ ]
(3) .

2 waltmedey [ YA 4, balanced o unba(ancccfl

0, = Vol cos(30+0)

W)
L, = il cos(zox0) K E,TT —
i imen
s
b 5 :

for paV“ﬁCUlaV rd 4-& load | -+he zcaa«lhrxkr'

(o & 6, vead as, 200 Lwow ves. Now 1,-0&. +he

same.  poweY , factor  at lead , the coadtmeder veadu

6 ecasyg ey
—1 Wy = 2000 W, =100 o ¢
1 .\l,|\
). cosP =t = @ =0 = y=w, -
= W _y.
' '0 p— 0_,_|‘/
2-). COS¢=O~5 Qa? w

= g=60 = W=0. l

o L
R Tt R —%‘- =0
2
)
] For leading P = O (lead)
|

— w)_zo; ’)COY (@A;n& p,f.
3). oS¢ =0 = ¢ =98 {et l_a.;,_
= Wy = Vo €, Cos ( 30+90) = — Vi @LCOSGJ

to, = V@ cos(30-90) = Vi € Cos60
_— == = Wil = =
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! g
Ghus 4ot Wy, yfsocom} —Ve —> Z0F (cua,_

Wy fﬁowfm}/ +Ve — 20€ lead..

' = B@L—w|) -
Tan E { B
% b 0, } !a?? n} iy

J3 (ty-w) . Pt lcadfna N .

wheve  4he total active power,

\

Fi-¢ = W+,
TR
Q. ee_acun?;; 11_ 2 cadtmeter, = 115W, W, =s5770
weve obtained  when the z  wedtmeder  medhod
weve  used  on balanced load.. e A - connected
[Oo.cl 7 {dt a I(T:-krn vold- 4 joov il be — .
W= IS , W, = SFFW

=  WrW. — (0.5 —>1)

TJan( = B( Wy~ ) k: JJ' , loS¢ = J3
-+, 3

J2 Vil cos(30-¢) = IS+

; i
e gt 54 ' - —t
= ) = 6.66 V, i
J3 % 00X | J" M

" VERY, a0
i - ‘32:%:"6" _ J3x 100 o

= 26 |-30

@ dn he measorement o} power on  balanced
load {’3 2 waltmebty |y a 3-¢ ckt. arve |
ey =k, G E T YRS, Yhe Lottty l,émc}, obtamed

after  sevevsing  he connecions 4o e cument coi,
the P o the load —
—

{
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r G = WSEW L w, = | kw .

R N L
W2

| & The L-L ip vob%aje to 4he 3-¢ so Hy ac.
ckt  shown 4;4} L A5 IBO o —Foy ot rh.
Seqy - RYB the ey dw, will b _ .

- CoS¢.= 03Fl lead

B l, wy = J3V L CoS(30+8)

3 v 1 cos(30-¢)

z
f\

s ) =y = (3 5([003(\\.54-){(05(301%0)
6y =J3% 10054 % C03(30-60)

& US%Q% crfwvcn‘n‘s z;v s AL k"t b clchYW)T% .t‘)e Yms

valve 4 the volta acyosS 100 YCX.(S'(’O(, a#(v

'("12 V¢t c(o;ed ?n 3—¢ ckt, s bown 45{&

,uU j |00 W

f ) ¢9\C’\.| v

L

/‘ : V300
{J 'u\, ', \

\~¢ lQoad, ’ " ]
%:’* &.30% 300 | 100
wheny  the Serteh @ cloged ] | —
s 1OV p "J‘J ‘.A”u 210 J

\ / 28 4
| (o8 S . ipet 4 3 e@uat K's each O’.i Ex conrected

| in Y acvoss KY8,

L
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160 V&
Y
—350
B v
] 2.
7 R T 1600 ()
i (DO .

y
Fronsumed = €1 =30

) & "
'Pcon:omc_J =1y e 0.

7y Gotal powey dvawn = 1600w .
A0 %(l Foop e 400"
-F_______ 3 R '
P3-g = 400" = 1600 => Ry=100a
= .

& __4, jjmme.MCal 3—-¢ j\)[\nl; :3 COOT)CC{’CJ to .
Hhe nlw as shown i H Fhe ph- Seq,. RYB.
—+{nd “the w,acﬁng, 4 ww{{-mé-tcr .

K ._____ﬁﬂ—‘—ya}]\ wadt metey rca.u[:'n}
oy rr}(j,o —:J&ol) —\Iys @c,coscaog‘k bl
: d W6 Ce )
VRy = Ve —Y

Y =-V~\/~-+-('=Vg )—

Vg (s daken as m{».
Vey leads Vg (:} 33",

. I 460136 oyt Vg by 2313 .




PN s
Ng .
A b
Y
V\,@ \\’
\ Veg = Vg—Vg =Y+ %)
Vi " : —30 2
G gl Y felie, 0 1270 = = 10 [ 60
).h ; — 740
l. ‘J. 30
V(Y: 4'0°L30 L Sy ﬂ g = i ﬁ‘ + gK“
2 942 :
= ONE B [Esgh
"
| - o

Vg8 =400} 30 , 40 rA”z(C "/-]' VyB Fo I VK s qfb .

Tkus ) the cm?Qe 01 fe iyt VYB=¢{0+23-82_
= 113-§2 .

Chus  wadtmetey rcaclm} = 400R 13-4F X cos('l’)

Q.- _for —the ckt Ihoc\m; the vatio 4 cuvrents

dg: 8y &g = 12 1:43

\.-—-~-’ -
4
" o

€ 3 identeal 2's ave coonected 1n acvoss 3-¢

SUN\lz 4 400v. The Line I = 34654 . The
{o(al 7pow&( ES 144 kw . ‘Yf,e vesistance, €

o

: A the load o each ph. 0 A & — ga

4u0/ 74 65
e
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T Re sonance i A€ cureurts

Sevtes vesonanct, ak Resonant ey fy) -

g % (il € LY L

. ae]

z

3 P*F =i gl , >
4. deceptor ckt. f, =%

3]
6

wl-&qzz multiplicetton takes place . |
Q = amplff{caﬁoﬂ 4&0%0( = mCijF cahoq |

‘ | . umdy M-
! factor = &Uak"'} {acbr 1 } } ey
| ) >\o 0%
- == Voo la
“ V5 Vs ' }/
¥ ¥ 'f'f 3 : ’ Y =X Y

2w \JLe S0 !U v '“\

QA = Whe o go XL = % x L DJ f? ,(d:{m}
¥ 10 K . K
<A J L

::; s & E —_K- J——;—: .d g "! )v., ) (
I A4 1 mo.w,
Band oRddl 2.4 = aded T ¥

The range freq;s  ovex cobich 'ﬂ»(.runl}/

corvent I move, "H)ar) FO-F 7/ 01- vesonant current.

|
!

I A R 2 P :
| S |
X g o - Z =\NZ2 g

z J2 R

Erax® = 2 o>

T T ap—— T ] veactance = veSistance

" = X_=Xc =K (oY) xc—xL - R
n -t g 4OOERE | = Sefe —2THL =R
| AW < g zrfh

— e
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—

r_a Gl et B W 1

w, € oy
— = K £y s Y R\
5, 7§18 (’EL) +—l‘,_c | T + (ZL)J"&Z
Band width = w,-w,
L — K Or ) --’—;:l
o ok ) 9
S fmff-h’vi’{x}, T g, @l
pavallel gesonance -
ckt—\: (lank ckt): ;maat’navar (\/m()::o
. l At rasomncaT wc-—(})—l—:o
L — C ,
5 i 3 = do=
Kkt -2 ,,_f( 1 i
L ‘ _
_ L-)"’“. s T o6
£ =
“ ﬁ- ,\r\»'_:'v- J = \\/
7
V"“,' 'fﬁ'{b
o - Tab' (F) =18 % iy

1 ﬁ%curmm, Suppose, !L .= GLsing,
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Code No: R201213 R20 SET -1

I B. Tech II Semester Regular Examinations, September- 2021

NETWORK ANALYSIS
(Comm. to ECE, EIE, ECT)
Time: 3 hours Max. Marks: 70

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

1 a) Distinguish between Ideal sources and practical sources (B3M)

b) Two resistors 2R and 3R are connected in parallel across a SA DC current source.  (4M)
The voltage that appears across the current source is 30V. Find R and the power
dissipated in each resistor.

¢) Find iy, i; and the value of the dependent source for the following network: (T™M)
|(£-\:I
vlr iz { "IOT
Sa0 30 () 204 120
. 2ig T
vy
OR

2 a) Explain about incidence matrix and its properties and also analyze the relationship (7M)
between KCL and incidence matrix.
b) Find the average and rms value for the following waveform: (T™M)

5A
Current / / /
D - T
0.5 1/1.5 2 —>» time
N

UNIT-II

3 For the circuit shown below, the initial current in the inductance is 2 A and its (14M)
direction is as shown in the figure. The initial charge on the capacitor is 200 C
with polarity as shown when the switch is closed. Determine the current
expression for the inductance.

10 82 IH—
— A ANA—T T
I,= 2A
50V —" 2 p—="* f; 100
- 200 C =
OR

1of 3
I
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4 a) Analyze the dc response for a series R — L — C circuit. (TM)

b) A series RL circuit with R =30 Q and L. = 15 H has a constant voltage V =60 V (TM)
applied at t = 0 as shown in figure below. Determine the current i, the voltage
across resistor and the voltage across the inductor.

: 30 @
ot et
B0V = i) g 15H
e -
UNIT-III

5 a) Explain the concept of Dot convention in magnetically coupled circuits and derive (7M)
the expression for coefficient of coupling in terms of mutual and self-inductances
of the coils.
b) Find the current passing through all the elements using mesh analysis for the (TM)
following circuit.

Fla T
i A \ i iz o ;
! O_;C.E,:‘,:: ) \J:§ 15.0(/ faJ
~ OR
6 a) Explain step by step procedure of phasor analysis for a Series RLC circuit. (TM)

b) A series ac circuit has a resistance of 15 € and an inductive reactance of 10 Q. (7M)
Calculate the value of a capacitor which is connected across this series
combination so that the system has unity power factor. The frequency of ac supply

is 50 Hz.
UNIT-IV
7 a) Whatis resonance in an ac circuit and discuss the effects of resonance in electrical (3M)
systems
b) Define the terms ‘Q factor’ and ‘band width’ w.r.t ac circuits. 4M)

¢) Voltages across resistance, inductance and capacitance connected in series are 3 (7M)
V, 4 V and 5 V respectively. If supply voltage has 50-Hz frequency, what is the
magnitude of supply voltage? Find the resonant frequency of this series RLC

circuit.
OR
8 a) State and explain maximum power transfer theorem. (4M)
b) Find the value of R in the following circuit, such that maximum power transfer (10M)
takes place. What is the amount of this power?
110} 51} A

20f3
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UNIT-V
9 a) Derive the h — parameters of a two-port network. (T™M)
b) Find Z — parameters for the following network: (TM)
(10 + j15)2 (8 — j20)02

(12 + j6)2

P (%o

2 o

o4

OR
10 a) Deduce the relationship between impedance and admittance matrix. (TM)
b) The following equations give the voltages V| and V, at the two ports of a two — (TM)

port network as shown in the following figure:

V1 = 511 +2 Iz
V2 = 211 + Iz
1 I
O—
+ +
Two- o
Vv, port Vo <30
network <
o o l

A load resistor of 3 Q is connected across port 2. Calculate the input impedance.

30f 3



