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PART - B -_—

..,E co | Max. State and explain the super position| L3 [CO2| 4 M
Marks | |theorem.
= - CZ.EJ-H b) | Determine the current through R, =| L3 |[CO2| 6 M
a) | Derive the equations required to convert L3 [COl1| 4M 7.5Q resistance using superposition
a star connected network to delta theorem for the circuit shown below.
connected network.
Determine the equivalent resistance | L3 COl1| 6 M : 20
between the terminal’s ‘A’ and ‘B’ of 20V
the following network. ‘ —
100 20¢) 50
A s UNIT-IIT
“ 6 Draw the series RLC circuit and derive| L3 [CO4| 6 M
the expression for resonant frequency
e g % and bandwidth.
OR Discuss about the quality factor of a| L4 |CO4 4M
3 | a) |Explain about Mesh analysis and write| L2 [CO2| 4 M series and parallel resonant circuit, | IT
the steps for mesh analysis. = m.vw -
b) | Determine equivalent impedance seen L3 |COl1| 6 M 7| @) | What are coupled cireuits and explain| L2 |CO4] 5M
looking into the open terminals of the about self and mutual inductance.
network if @ = 100 rad/sec b) | Derive the expression for the resonant| L3 [CO4| 5SM
10mE 200 frequency of the given circuit.
| e
W.mz a:w 20 mH j))?lll.gJ
. - _ Ry n_,l._
UNIT-II _
4 |a) |State and explain the Thevenin’s| L3 |CO2 4 M -~
theorem. : b
b) | Employ Thevenin’s theorem to obtain a| L3 [CO2| 6 M
simple two component equivalent of the
circuit shown @m_oﬁ.:_ e UNIT-1V

3 | a) | Derive the unit step current response of| L4 |CO3| 5M
series RLC circuit.
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PART — A
1. a) Explam about super node and super mesh

super node: Nodes that are connected to eaeh other by voltage sources, but not to the reference
node by a path of voltage sources, form a super node.

Example In this circuit node 2 and 3 form a super node

s v, 20" -y 20V v, !
Lo Mg}

104"

AR

1
- i : has 540
30 ; 14 L

. Tm.'v

super mesh Meshes that share a current Source wrth other meshes, none e of wh1ch contains a
current source in the outer loop, form a super mesh.

20

Exam_ple In this elrcult mesh 2 and.3 form a super mesh

50 o
{ TN 1 5 P ,.-/\va’\,.:...cﬁ. ;m.u..__.m.m......__
[  ; . ° l . &
.} - P T e Ve i e
10 ") 21007 Ny, ai ) Sisg
| A_L < : r .t'j(
} 2\‘! T ffl ’2 . i .*3-
] I i é % :

L. b) Draw the phasor dlagram of series RL and RC c1rcu1t
; .~ Phasor diagram of series RL:

Phasor chagram of series RC

) G R Y Ve s
v/ . N "Né
’@ y ! ST '

. LT L
i - .
1.¢) Dlstlngvmsh between Independent and Dependent sources: .

Independent Sources: Output charactenstlcs of mdependcnt sources are not dependent on any
| ‘network varlable such asa currcnt or voltagc
s g

O

o @

0 o

Dependent Sources: If the voltage or current of a source depends upon some other voltage or
current it is called as dependent or controlled source.
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1. d) DlSCllSS the llmltatlons of maximum power transfer theorem
leltatlons of maxlmum power transfer theoreni: ;
1. It cannot be used in non lmear and unilateral networks.

e B The maximum efficiency is 50% and not applicable for power systems.

l.e) State the condltlon for resonance in parallel RLC circuit.

The condltlon for resonance is “The imaginary part of the impedance of the circuit must be equal

1o ZGI‘O

.E_xarnple: o L . T V-

=

~ For this circuit resonance condition is - g [ s

lc XL— XL

Note. Consider any other parallel circuit also

1.f) Explain the term Coefficient of Cnupling in maghetic cireuits:
“The coefficient of coupling (k) between coils is defined as “fraction of magnetic flux produced by the

current in one coil that links the other”.

1. g) Why Laplace transform method is superler to elassncal method to solve the differential equations:
The Laplace transform method has the followmg advantageS'
| 1. Solution of differential equatlons isa systematlc procedure
2. Initial conditions are automatlcally 1ncorporated
Y , 3 It gives the complete solutmn in one step. - i

i

~ 1.h) Write the second order differential etluatiori that governs the series RLC circuit.

) ) T H
ar ’ ; L A S l
- 120 2 iy 48 : L
Vi L= (:_} =0 | S E - -
. : 1 . » . _;___:. .' <
~ Differentiating the above equation, g i =" _'_E_C



poplay8t 1, g
di.: dtt -«
i Rdi ]
——— *——+__wt=[]
dit Ldi L

1.i) erte the condition for symmetry and reclproclty of a

parameters
The condltlon for symmetry is Z“ - Zgz i
e The condition for reciprocity is 7 =Zyy. . .

1.j) ill)raw 'the ll-ﬁa.l‘ an_ieter pels " RS
- o (M I2)= f(1).V2)
| V=t D+ Vs
Ay =ty Iy +hys Vs

two port network represented in

+O

PART—B

2. a) Derive the equatlons required to convert a star connected network to’ delta connected network.

Flgure (a) shows three resistors RA, RB and Re connected in de]ta Figure (b) shows three resistors Ry, R,

and R; connected in star.

/_,st\ a5 3
™ ;
" : o, i ; ; . n .."
A }rs"r-. \11'1\”
‘ . ' i o },’/_ AN e ",_‘x:‘ )
Hy -
Aa) -

H:'ttu netwarks :

fu)

; 1
.y ._ ' ‘E .
C LT 2 Ay
. A,
O
"o ‘ “oa
{by

‘\'rur'IM=t1t‘nr'k

(b



Similarly. i : R =

network shown o Fig. S, the!

I\'((R i‘NHl
= Re IRy + Ry =25 i
'“(‘“ B eyt Bt R, S

Relerrmg o gldll.l

v

-

resistance  between terminals 1oand 2

;(d‘mm.. wr 1he star network -»hm\u in Fig, 170 (b). the 10.1»1‘1;1“ bemveen lu.rmuuls land 2 22 I+ Ry .

Since the tho n\l\\ orks arc clectrically uqm\dlum.

Iq + R

o 2 "2y -E—R,-;+R<.

Simi Larly . Rs + K-
Ry+Ru+ R,

_ﬁgs_#_.__:_i@.g

i s
Ry+Ry+ R

and - !

Subtracting k. 1.2y from Lg. (1.1

RiR — RoR,

Tl o s I8 R.

; Rk Ry 4 R

' ._‘\ddi_ng_;! L (heabyand Lg. (1.3) ) . . . ‘

: . Rl I_l L _.-_.M"( V - :
Ry R+ R

e Bl b
. R T I

) gl ff_._, J'L’_«
o . R+ Ry + R

[ hus, star reaistor connected o a terminal is equal to the product
!In. same terminal divided by the sum of the detta resistars, '

Star to Delta Trapsformation ; :

Multiplying the above equations. ' :

CR# Ryt B0

Addig bFge il S ol oyammd o] 7o o '
¥ : ! B

x |" (¢ l\ +
KRy & Rals v By == Kaltethy

L RpR

=R, R

o ' ' Ralls i

Ral v BaK

iy

FELY S - “s""
W W
X o = i
{ A, Loy
A . <( :
2 : r .
2 ]
e e ]
T 5
13 '
: L .
‘l ¥ ' " 1 '
—— Y ki A
FI &1 i Fiia

R(-(Ii_,_ + R

l(’!(l'{;; -+ R, ¥ M5

li, gt K 1"

wl B:1)

L 1:2)

"L 1.3)

L1

ot the two delta resistors connected 1o

i1
(R
. i

RNy K
Ry Ky v K

A

o

e

.



e o AR

R e

Yt Flg < Fp* &~
4 ‘2; i qf‘;:._;. F: & .-
i"Cl. L.‘_,qf ﬁfi__‘"’fﬁfr

_l'-:" ,;‘rii‘:ej'

i :‘::-,I‘g.f ‘.«_'E’mg P -

i et ¥ .
. Vo . .

=om, Lo e, '5“,‘:“?"?‘ g ;-«!‘ 5. HE, e
i e e . T it o
. et A Ve gy 4 BE
&g . . . .. - ’b‘

e . . :
i ; Gt e ) C oty VA

P L >
ot By o . [
o LS S S pattar | ‘*
: t‘*‘u e A ST Py ‘ L d e
—-—-.M. '\__‘,_ - Mfa 5 . ¥ -:‘X#‘i‘:w -
. A : :
I . i-"‘. Fes SIS e ST S O o o | ',&'-t""f: i",l,r R A
e 1 ".‘E"" - : " I. a2 ‘ '
; = ;' 3 o il 7 e i e % D13 5 - P53 d v kB
; w5, . Y o Yoz 2% 5 i e i
d 1
I
. . i i
v : |
'




3 a) Explam about imesh analysis and write the steps for mesh analysns
MESH ANALYSIS ' :

> Mesh is basic important technique used in ﬁndmg solutlons for a network.
£y | » If a network has a large number of voltage soutces, it is useful to use mesh analysis. Basically, this

analysis consists of writing mesh equatlons by Klrchhoff’ s voltage law in terms of unknown mesh
currents.

» In this method, the currents in dlfferent meshes are. a551gned continuous, paths so that they do not
split at a junction into branch currents. -

» Mesh analysis is applicable only for planar networks

Steps to be followed in Mesh Analysis .

1. Identify the mesh, assign a direction to it and asmgn an unknown current in each mesh.
2. Assign the polarities for voltage across the branches.

3. Apply KVL around the mesh and use Ohm’s law to express: the branch voltages in terms of unknown
mesh currents and the resistance. '

4 Solve the s1mu1taneous equations for unknown mesh currents
3. b) Determme equlvalent lmpedance seen lookmg mto the open termmals of the network if
w—lOOrad/sec ' ’

S e | ANN

T .
AL
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: 4.a) State and exp!am the Thevenin’s theorem._ ;

The\femn s theorem states that “Any two terminal lmear network having a number of voltage
current sources and resistances can be replaced by a s1mple equivalent circuit consisting of a single
_-.voltage source in‘series with a resistance.” ;_ b2 X s
where the Value of the voltage source is equal to the open-circuit voltage across the two
“terminals of the network, and res1stance is equal to the equlvalent resistance measured between
the termmals with all the energy sources are replaced by thelr lnternal resistances”.

> Accordmg to Thevenm s theorem an equtvalent olrcu1t can be found to rep]ace the circuit in Fig.

)

- iy L e
R o . o S
' 1 . I'{, 1 3 A . ¥ L

1 i 4 | P o ]

i i Network . :: 'gﬂl ‘E"’ln - . i i,
' L

: RN - S : 54 (9
{ I o . = L RSN LB
' ‘ . i
i () ' {2

: Fig. : Theve'hinI’S'Thec')rém
Steps to be followed in Thevenin’s Theorem
1. Remove the load resistance Re.

2. Find the open circuit voltage Vy, acrOsS points A and'.B.



3 current sources replaced by internal reslstances

4. Replace the network by a voltage source Vini in series W1th resistance Ryy.
5. Find the current through Ry usmg Ohm’s law

explamed with the help of the followmg c1rcu1t |

4 .b) Employ Thevemn S theorem to obtam asim

ple two component equivalent of the circuit shown
below, - : ‘ i '
T amig
. B ANS——pin Al
g 1
541 i i
1 S RN
s & e
BTV ) ; ;
Cil e
& oy
s - # - A 1
f e o :
y Aok ¥ AT.. 1:. i !
¥y b b T i )
Wy = i :le I'
. » i A
i » L I3 od
o
. \ _
Vi 4y Ie :
; . : L i
- b 21 '
i " o A 3
|1 : -
; " Yt ¢l
s
iy v 4
i — s Fuh kewps
) 4 ‘
" i i
-« i b =
T = ¥
i i o
i LA w s o
o & 1 E . L I
: . PAR e My
., T 5 e
¢ ' L3
; -
| ;



‘ h.a)

‘

State and explaln the super posmon theorem.
The superposition theorem states that in any linear network containing two or more sources,

- the response in any element is equal to the algebralc sum of the responses caused by individual
sources actmg alone, while the other sources are non—operatwe,

That is, wh;le considering the effect of 1nd1v1dual sources, other ideal voltage sources and ideal
current sources in the network are. repIaced by short circuit'and open circuit across their terminals.

This theorem is Vahd only for linear systems. This theorem can be better understood with a

numerrcal example.

ConSIder the network shown in Flg 3.1.

Suppose we have to find current I, through re51stor R4

).

)>

>

A . ;
AT s
EERY ER O T
i gl %n, CER, 0L
v J y : T E ]

; Nc!wark toriflustrate '.wpmp'asttio_'n theorem .

The current flowing through resistor R4 due to constant voltage source V is found to be say I's A

(w1th proper dlrectlon) representmg constant current source with infinite resrstance, i.e., open

mrcurt o : » ‘ ’
The current flowing through resistor R4 due to ‘constant current source I is found to be say 4" (with.
proper drrectlon) representing the constant voltage source wrth Zero resistance or short c1rcu1t

The resultant current I4 through resistor R4 is found by superposrtlon theorem.

L= 17+~

5_3

i X o ' - b AN sy
; e Y : L [ U R l 4z . ?k
¥ 7 .
i . . & P
3 . - . i
When mluyje SOHITE, Vis octing alone

A, : ',u‘T

A

T o
E 5“‘*- 2 o (L
R S

l’l’m 1 current source tis artmg alenc

Steps to be follo'wed in Superposition Theore

Fmd the current through the resistance when only one independent source is acting, rep]acmg all
- other 1ndependent sources by respectrve 1ntemal resistances.

Fmd the current through ithe res1stance for each of the mdependent sources.

10



magmtude and direction of each current

'
. x

‘5, b) Determme the current through RL—

7.50 reslstance usmg super posmon theorem for the
Cll"Cl!lt shown below i T :

'
.
!
)
|
Hipe -
i . - P i i
' 1 k
' ¢ [ i . 2
. s Vi e i i
% ‘»'.“ S iR =
[ d o i ¥
i % ) i
| i B
|
"
| -
- e 1
] ', FE f 4 v
L - .y FOF, S
& o : RS
W . [ Yoem 2 l
1 b o T L ko4 "’, e ; i
B j ed ; - t b itel
i [ - ’ 3 e ; [ Ll &
- . ‘-L-" X i il | 4% |
r - t
T S S } ; | ! [
| ) | ‘
1 ;
i i 2 % 4 pe
b ‘I i - '
P i o Sy I h = 1 . )
i L o Ei 1
A - | EiE
= I L7
y
v ; -
" { [
i
) ! v
i
o
b ek
Ly n i :
@ L 3 . *
o
y
A S ]
, '
O 1 !
B & F . '
i { R
’ ;
; -
i ¥y g O
g [
3 A Ry
"
' 0 1 i
i 'y ¥ g 1 S
Foe A = " ; = 1 = . 4
* e b, - m o, ; e |
i ! i % ME v, : |
g B 2 b o
" i i " : !
>y \
| 2 3
t X
- |“ H
" |
! -, i
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6.2) Draw the series RLC CII‘Clllt and derive the expressmn for resonant frequency and bandwidth.
Senes Resonance: - ; ", ol ‘ : _
> Resonance: A circuit. c'ontaining'reactanée is said to be.in resonance if the voltage across the
 circuit is in phase with the current through it. At résoﬁaﬁce, the circuit thus behaf/es as a pure
resistor and the net reactance is zero. ' : ' . '

)‘? Con31der the series RLC Cll'Clllt shown in F1g a.

' i PR S R
' A |
A

V=V, 'sin ot

Fig. g Series circuit

12



2= R+ X, - X = R+ (XL - Xe)

- At resonance. the cireuit is purely resistive.

X;=Xe =0
Xy = \( '
;u L i
1 . m-(‘ﬂ“(‘
| .
W e
|
Wy = ——
. ALC
f-,l'
: fo= 7
A 2 L\ﬁ,—(—:

where fj is called the resonant frequency of the circuit.

Bandwidth:

., g > Flor, the series'R-LC circuit, bandwidth-is de‘ﬁned as "f‘the range of frequencies for which ‘the
power dleli\fered to R is greater than or eq?:al to ? where Pg is the power delivered to R at.
resonance”. ‘ | ‘_

> From the shape of the resonance curve shdwn-.in F ig.‘B,, it is clear that there are two frequencies for
which the power delivered to R is half the power at resonance. |

» For this 'reason, these fr'equencies‘ are refél‘red f;;ls those cor_résponding to the half-power points.

> The magnitude of the current at each half ‘power

o . A
_point ts the same.
_ : v
|
: 0707 Ig +-
| B BB iy e = !
Pl = PZ = —= — e 8 . % : % : ‘
- 2 2t " : ©0 0\ Bandwidth= o - oy
| v o i
0 P . Cll
Fig. b Resonance curve
Y . - v . 2 Ty I'. 2 2
Hence, . Coud R = 5.10 R=I5R

WHere the. subscript 1 denotes the lower half point and the subscript 2, the higher half point.

13



It follows then that | E=F= %

o )
!; _1') -,T:-—-O 707[()

> The bandwldth may be 1dent1f ed on the resoﬁance curv’e as the range of frequencies over which

the magnitude of the current is equal to or greater than 0.707 of the current at resonance.

> : In Fig. ﬁ the bandwulth is 02 — 0.
o; is called the upper cut-off frequency, : ‘ _
o1 is called the lower cut-off frequency.

- Expression for Bandwidth:

’Generall'y, at any frequency ,

- : V _ : e ¥ e Fi
l,~='%= \/Rz_*()l{ LX) = 'V l 2 o (1)
5 : il , JRE +((1)L—-'——J '
' s, - : wC
| At half-power poinL«;’, v g
1:% |
Byt ; 1(]“% ‘
‘ g = ﬁ}é ...(‘ili)

; l From Egs (i) and (ii),

14



.| Squaring both the sides,

R +{mi ~—_,) =2R*

: Wwl-—=*R=0
w;
" i-ﬁo)—L_ =i
L LG
—
oty \/_R__+,L
2L Y410 LC
* For low valués of R, the term R"‘ can be negleeted in comparison.with.the term -l_ '
41° i \ - o . LC
R, [ R, 1
.| Then @is given by, w=t—r=t j——=t—t
1 ek 3N T2 I
The resonant Ié‘f:clucnc),"li:'r this circuit 1s gl\'cn b}-‘-
. .
Wy = ———
JLC
Y IR e
W= iqu,, ) (considering only posititve sign of @)
R
) =y -
AR , o R
and : , w; =y +—.
=ty -
JL =T o e
| - - ' 4nL
oy v e et
Cio-oand = QT St | e b
% » R R i S
et o 2 R
Bandwidth = @, —w, = —
: : R
ot Bandwidth = f —- fi = =——
: : 27rL

6 b) DlSCllSS about the quallty factor of a series and parallel resonance circuit.

Quahty Factor'

.' - > It 15 a measure of se!ect1v1ty or sharpness of the resonant 01rcu1t

Serles resonant circuit:

» 1t is measure of voltage magmf' cation in the series resonant circuit.

15



; ' 0 Voltage across inductor-or capacitor ¥, Ve,
] /g~ 5 r i =—=
S : Voltage at resonanee V

} Substituting valu.es. of V, and I, ) ‘,
¥ 5 ; X X, i o al
t . ! ' Qﬂ ] R e R'“ T Il')e e ¥
5 o A ‘R o)CR

"

Subst:tmmg \a[ucs of a, o :
a- (_d Lk

R . R\NC
Parallel resonant clrcmt

» Itisa measure of current magmﬁcatlon ina parallel resonant circuit.

Current through inductor or capacitor /¢,

o =
Current 4t resonance . Iy
. . : ‘ . ‘. :
*Substituting values of /¢, and /y; -

v " oy ¢ s ‘ " I,- ) : ll :
L . ) Q h )V("l:- i )t’('“': i (00(' B (U(}L
‘ L PTYERTERI®R R
il el ekl

Neglecting the resistance R, the resonant frequency g is given by

) ) f ;_
CLAANTEE D

( [I'C}l '1" L

o R”ﬁ?&

7.a) What are coupled circuits and explam about self and mutual inductance.
Coupled circuits: ; |
to the other without having any electrical connection between them. .

' > Such coupled circuits are frequently used 'in n_etwork'

Vo

analysis and synthesns
i A

» Common examp!es of coupled Cll"C‘LIltS are transformer _ #EN

" gyrator, etc.' _
» Considet-a coil of N turns carrying a current'_i as shown -
- in Fig. : '

‘» When current flows through the coil, a ﬂux f is produced in the coil.

i ', "% . Two circuits are sald to be coupled c1rcu1ts when energy transfer takes place from one circuit

Coil carrying current

16



» The flux produced by the coil links wrth the conl itself,
» Ifthe current flowing through the coil changes the ﬂux Imkmg the coil also changes, _
. » Hence, an emfis induced in the coil. This i is known as self-mduced emf.

> The dlrcctlon of this emfis given by Lenz S. law

'

@ o i
2 =A,a ot.nﬁ;t'uql
i
d=4ki
Hence. rate of change of tux = 4 x _rate of changc'of current
’ . ol i
; Y e pEE
: ot odr 5 .
According to Faraday™s laws of clectromagnetic induction, a selif-induced emif can be cxpressed as
1l & - -
o i Con & i i
v — N = NE = B

de T di Cide T ar

7
and is gd![t.d cocilicient of m,]i ]leLlLI;l]‘LL

We know that

> The property of a coil that opposes any change in the current flowing through it is called self-
. inductance or inductance of the coil. 1
1 . I 'the current.in the coil is increasing, the self—mduced emf is set up in such a direction so as to
‘ oppose the rise ‘in current, i.e., the dlrectlon of self-induced emf is opposite to that of the applied
‘voltage. : . :
S P Slmllarly, if the current in the co:] is decreasing, the self-mduced emf w1Il be in the same direction’
* - as the applied voltage.

> Self-inductance does not prevent the current from changmg, it serves only to delay the
change. :

: Mutua] Inductance:

~» Ifthe flux produced by one coil links with the other 0011 placed closed to the first coil, an emf i is
induced in the second coil due to change in the flux produced by the first coil.
% This is known as mutually induced emf. -
. » Consider two coils 1 and 2 placed adjacent to each other as shown in Fig.

» Let Coil 1 has N turns while Coil 2 has Ny turns. - o "L /Mu!uaf fiux
.~ » Ifacurrent i) flows in Coil 1, flux is produced and ofi — L o
| = L l B N +
; a part of this flux links Coil 2. : &
» The emf 1nduced in Coil 2 is called mutually : LE Y B,
\ v & ! v,
.induced emf. & B ? ‘.
- We know that ' S, B ‘5'_\9?[[1 R Co"ng__‘
Two adjacent coils
@ < i)
, il ﬁ = k. a constaiit
|
- i ¢) =k iy '
!h.nu. rate of° Lhd]‘l}_h of flux = & x rate of ch'\ngc of current 7,
da, . i
_ . dr )
According to Fm-aday'ls law of electromagnetic induclion.'lh_o induced emf is"cxprcssed as
v =y T iy B B R, Yyl ' : 17

dt ot i de . dt

'_ where A =

Ny ¢

and is called coefficient of mntual inductarce. n
i : : j :



7.b) Derive the expression for the resonant frequency of the given circuit.

A

AGAN A R ia

A, e
0 e | e

L

(D)

ZE = R[ + _.]:X‘v.'
Z,= Ry~ jKe

For a parallel cireuil;

v= V, sin w!

it W
e B s s
! R - X, _.’_R:f +jXc - R X Xe

4.
s

YV & i i p—
R+ iX; f-jX

LR (
" = *+ = f s
RE+X] RI+XC - R +X] R+XC \R +X] R+X¢

At resonance, the circuit is purcly resistive. Hence, the eondition for resonance is
.,,' Xy X -0
R+ X7 Ri+X{
: : X .. L. X¢ !
m Yy . 2 S S 3
e g Ri+X; Ri+X¢
, R :
] L _ w,C
2 I
2 it 2 ] :
: 1 . . ‘Rl '-*‘m‘)L Rz-;-h 5o ! 4
Lok i ' ;™ :
| i T T
- y pd o242 plo 2l
L : B, o Rr+vwpl” RiwC +1
’ +3 o e R 0
LOREwfC? +1) = C*(RY + L)
B 5, JUES 1= e
, WRLC+LC=CR + 0 I'CT
. WERILCY — o I2C? = CPRE - LC
i LC(CRE — L) = CACRY — L)
: WG LC(CRE — LY = CRY — L.
1 w.‘-’. iy .C“RF- _..L . ' .
. 2 LECRE — L) 5y
i A SN Rt 1 CRE — L
I : G : v rgad = - 2 :
3 LOCR: <L)y NLCNCR: - L
: [ - . i ferP=1
Lo D= - = v
v 2 T 2nLcNCORE — L
'\_Vh‘ér": fo 1s called the resonant frequencyof the circuit.

|
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a

8.a) Derive the unit step current response of 5eri¢s RLC circﬁit.

™ oR T
' i LR !'fi_; g k i
| . ]*
T b g T
i A e i 4 i
1 ] A
! o =
: '
11 Y, '
i ] ] Llkea= .
N AT B :
L . ’
- [ 4
V Fi "R LI i
. . I } i E - i
1. ¥ '
' :
. .
|
E '
. ; L) l ¢ :
) -
A S T A i
' :
i
: ¢ i .i / 5 3
. #
1 5 L.
|
N L |
. » ' 3 i f 2 =
ey
i ow v
' i i
Bl { L Ewen ] :
s i i it - :
S it N
£ g "
| I B i
5 i
, |
I
i .
. ; g % . Y
by y
¥ 4 i
) z T |
: y . 1a
J : Y
L] 3 ¥ I
I
1 !
- . A L = [t
‘u-.' — e '
15 (Lol . !
' i 5
Ve & ' ) % 5 "
' b v i T | | o *df
4! A r 1, o l ¢ T “s_a J' :'!'i
v ) . , ;

dpoem g



£ ; é b) A senes RLC circuit with R—SGQ L—100 mH and C=5(! uF as a voltage of 100V applied to it

at t—l] through a’ switch. Evaluate the expressmn for a current transnent. Assume uut:ally

relaxed clrcult conditions.

Sk _— Lpy
,” ...-t;““ l JErp vt g k 50 o ! v 2 ey
. p— W i i@;‘ ;
'9'-_,; ’;,i'i—"" = 1 - » '. . _{' - 5
i n gt W ¢ i e ) Lk ;
H | A - {I gk =8 1 R?L I

el
i~

; S -
..” = F é‘hw - l i:!:'""""' {I-
‘ IR ¥ ¢ i; * : g
s 2% r;‘_"'! wl E:}
: i'i L e L.... ?LI = ’—é_z: SRR y K -
¥ 8 ;..;Lj' ¥ i. ,-JJ : 3 g c,{_.—.'w.’ﬁ"fri‘ iy
" ' - P 2 ;
‘a ‘. § L.-c.-,.iwﬁ.ﬁ‘}nf "L‘%.'W .
Thplacd ih _'ﬂ_é.'t_i-.‘véi Pl A«.ﬁk‘ ;
P R R e
TS v ¢ R ga L
- e € 4 Trm o s :
SEEE L T . i
i - t .._,._,..' ..‘i-u. = "_ G 5
Y £ oo, Bl i ‘] ;...E?‘ iy h e E-
¥ Helag ‘“"fa{ﬁ ) ' ~_,_E; - ﬁ'ﬁw{»j ookt
4 - R h " e ]
| e BT TN
[ a = yjﬁ_ - § -.“Q‘Q-.;,-'[ L_,,g_“-
. “H o V... g%
! ' ! A -1 y ’ '
o ? N 3 i,_u:»-i‘-”‘é“i%*
o . - i ¢ ' -y
‘ s SR W L 7
k.mq. 2 % e " ‘

t;

A,

',

“E’.ﬁ%% il L— i-c..‘ﬂ“ 1‘»’1 l'i-L'fr'"

Lh:‘ 1 & (z : 'v‘_ g " .'ﬂm, s o r.) im{.}.
e = ¥y r" . ' -
g 'Qgﬁ'§ nl.i ‘b} . ¥ £ ;
; MZ; ] bu A y P
- =X

Lo

= : ' L ) . 5
b ﬁ“. o, : - . i

a-‘i‘, } ?‘r _a.ki ;’m"] 4’

<
..-f‘iwnﬁw” :
_A"\a'*-j "-‘kf'é : f
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M

usmg dlfferentlal equations.

Yoy

.'i -
Loy e

w5k
b W ot
& :
i 3
v * .
¥ b
ok L

i B {{.‘.

PRESS

9, a) Derive an expression for the trans:ent current in'series RC circuit with a sinusoidal source
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i
9 b) A voltage pulse v(t)- u(t-2)-u(t- 4) is applled toa series RL circuit w1th R 5 ohms and L—

. Shenry Obtain voltage expresswn across Rand s Where u(t) is unit step function.

k. "'.a?:i%f?s ale-g-ult) .0 g

R e e 3
R TT ERRE e ¥
' - L e RCTE I 4

; p? ‘ "L . ‘ AL
LT S By . . o - b5 . :.' - 1 f:‘_ﬁg‘xaﬁ"ff&.‘rﬁ‘»k.ﬁg~ c‘ifi{?:r'sf"ﬁ‘l{

o el P 14% ry "
fiiﬁ_,:‘. ['::+g£ff§?f“)'§;

¥
L
il

: b .‘.ﬁr:r:.' Ei»"-“‘-"‘-""{f

i - k7 "x“ s i - P ’ - ‘
: v ) —med f N A N £ 4 o
3% 53‘ = & SRS ; .
=] 39 } ; _ e d_,_; \
= - ; _1 [l A{' i»ﬂ
!:‘-‘{‘} - .-'L] o 5!!"? ”'ii
o oy 3 #, ': L L}’ i_ 8 e .
PG LA = Y. 5}t
) = 4 x? l 2




W»

10.a) Derive the relationship between trai:sniyission- (A:_BCD) parameters and open
impedance (Z) parameters. | ‘

Z-parameter in'Terms of ABCD Parameters Wc know that

) o= A1y - Bl

=V, - DI,

Rewriting the second equation,

’: Lf; ?1_-)‘!,:
‘ ; (
: .‘('ump.:[lug with = Vo =25 1 ¥ 73 .f_w.. .
3 GUE AT ' '
; Ly ==
: (
D
/s s
¢ :
% [ AT ¥
il K | VAR I AD - B
:\,1.‘-(). : []:{I—fl i — 1A —Hf: _,/i""[—'_._” f: _]] | - ]_
‘ 'l I¢ : & . A M
Comparing with W=dyh+&nl
P
(
1 B
4% -
: ( Wt e
(OR)
ABCD Parameters in Terms of I-parameters W know
| V=2l sy b
| ) . la=dyh+Znl
CRewriting the seeond equadtion. ’
- ' i Fis
5wl e 2R
, ATERNPAY
Comparing with [y =Chs = D,
. 1
( ——
o
D in )
| -
' R B 4 Lan £
‘Also, ‘ s Byt~ oy e Bl e bl 220 Los 2 T,
W . ‘ . !/:z AT ) Loy £ ' [
A [T RAIESS: AT !
Zu AN =
L omparimg with '- = otha -~ Bis. .
| / ‘
| e 0E
/‘l .
P Lilay o Zipdy A
b ] - =
/21 AT

circuit
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. |

I
e
hgh 4 275 |
|
L,

= e l(} b) Compute the transmlssmn, parameters for the two-port network if the Z
- parameters for the network are Z;;= 42 Q, 7= 35Q, Z12= Z,1=25Q. -

.

I“‘"' R P L R TR0 L 5 R
o A - % & Y B AR AT PRLE TN =1
A ; ok, :
. i | & : - I i:.: "’«
T o e it e k
) — O
} i S |
e a4 f
SN . gl 7z B
§ | _F'l; bl ” = [
P Q%L‘J > Ve -
i O -
i3 - ]
' ™ - i e .
{ ol T B g = S a5
! L. - i v
-y
Lt |
! ‘ I L ri_f
£ i !
- s
" rm 4 I
i o
I - L
i >3 i L1
o 5 e 2
- Eo o £
'l:“ R = :
O @l

11.a) Discuss about the image parameters for the symmetrical two port networks.

~ Image Parameters: -

> If the-driviné -point impedance at port 1 with impedanee Z;; connected. across port 2, is Zil and
.drivmg-pomt impedance at port 2, with unpedance Zi connected across the port 1, is Zj; then Z;

o) 'and Zjp are known as image Impedances of the network

» l These are also known as 1mage parameters. i :

> The i image parameters can be expressed in tenns of ABCD parameters. Flgure shows a two-port

. network termmated in Z; at Port 2..

: g ; . PN
W= AK-BL _ . : L
i =CVa—D1s, ‘ ; Lo Vi, Network
V= ~Zpl el : L
, N _AV=BL _ SAZpb-Bly A4y B :
A R = =

AT TR W T I T
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Y : cp e b

—— R F A ) ——— -
CErD . - S :
. - SR
\uml.uix if the two-port network is terminated in /. at port < § I ¥ | eatuogy Ve
: J\\hl!\\lllilii" then ‘ g ogfet ' '
o | . A -
sl R A
: s ) Yi s g '
By ""( m[ /;('J_I'( N}BM'J'
¢ Ll = : ; .
5 | ( AL ] /t[_‘_] < Afrom Cramer’s rule)
; 11 - B(  AD - BC i
G Frers )l
~8C 10 - b( DAk
D e
; .
]J( U)-—H(
13/, ffa’ K
2% A NERRE ]

‘r Solving Lgs ( ESAE?\) and (13, H;

! . . '
Sl . Byw 15
Yoo
: _ ff{)
] ' ) . \’I(
T

K\i The image 1mpedances Ziy and Zj do not dcﬁne a network completely.

A third parameter image transfer constant ® is also used to define the network. -
> ® can also be expressed in terms of ABCD parameters. .

" » Let the network be terminated in impedance Z;; at Port 2

Wy e = Fods

. . ‘-"‘, ? 3 :
i ’12.112 l’.f!zz"ff”g R[w:""'—}"'[1+ B )‘2
; . . ' /:x’. -;’
t . © RO - DL s, /ﬁ--m\=—((/ + D)l
i : h_ B _ 1;\[“ [ VABCD 4D+ fmc D ' Foe
- T BO- D 1) B
' i JUBCD NABCD A AD D +JABCH
B o it (u -y MABCT ”).__J BCLD+AD D+ ABCD
s V¢ ' ‘ A
' W AD+ABCD Y — 5
Henee, -k R L Iy v
' Vb 4D 5 ‘
e
i I Jm+\/1;( : .
\'. I 1, : i : : 4 g
. , :
=NAD +VAD -] . ' N oAb - BC = 1Y ) L/
: ; S
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11.b) Derive the expression for image transfer constant (®) in terms of transmission

(ABCD) parameters.
~ Open and slaml uxcmf impedance p'n'm;mrx can be cxprc;s'cd in terms of ABCD parameters.
‘ S i = Bl | '
| 1,-:( Va =Dl

When the umpu! port 1s open- ~circuited. i.c.. /,’

. . . f] = /‘“ b ' 5
' ) . : ' ) ]],Z( ’3 l
IHence: the impedance measured at input port with output port open-circuited is
| Ch A
Z,,q = -'—J- = "'T
! . /] GE
When the outpul port is shon circuited. i.e., V, = L
i I :'—, _BI i
Eating s | ! =-DI, o
ll{ ence, the nnpuhnw mcasuud at input port with output po;t 511011 circuited is
e ngats B
Ly B
F e o

A Similarly the impedance measured at output port “Wi__th input port open-circuited and short-circuited are

: A Zm': =

s lwealy

Ly,

lhe ratio of short-cireuit to opcn cucuu nnpedancc at the two ports is

Z Bi - BE
i s Zr)r;' it Zm'.' 1[)
| ) s

. I ‘ ‘ I ' . ~ : i . : . ‘ . [l . ¥
llag g p.n imeters can also be uzgprcsscd in‘terms of open circuit and short-cireunt impedances.
; o ' ) _ .1-]; ........... '
5 s Zi= 7,;,1/‘,
“NED

s ,BD
. " Z' D — .
| 2 \ AC 3 2. ) '
: o= lanh".;—]&fr tanh™ ———/’ = tanh ™ !-——4‘2
Vap 70 \

"0t i
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