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Subject Name: Electric circuits and network Model Answer Subject Code: 22330

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in themodel answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may tryto assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given morelmportance (Not
applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in thefigure. The
figures drawn by candidate and model answer may vary. The examiner may give credit for anyequivalent
figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constantvalues
may vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer
based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent
concept.

1 (A) Attempt any FIVE of the following: 10- Total
Marks
(a) Define: 2M

(i) Admittance
(ii) Conductance

Ans: i) Admittance-: 1M
Admittance is defined as the reciprocal of impedance .It is denoted by Y. for each
definitio

It is given by Y = (1/2)
n
i) Conductance:

Conductance is the ratio of resistance to the square of impedance .It is denoted by G.

It is given by G = (R/Z?)
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(b) Write the equation of open circuit Z parameter. 2M

Ans:
%M for
each
equatio
n

(c) Draw phasor diagram for R-L series circuit. 2M

Ans: | Phasor diagram for R-L series circuit.

Phasor diagram: 2m
'
(OR)
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!
(d) Draw resonance curve for series resonance. 2M
Ans:
i
il
2M
R
[
|
e) Define: 2M
(i) Node
(i) Branch
Ans: i) Node : Node is a junction or common point in a network where two or more 1 M for
branches meet.
each
i) Branch : A branch is defined as that part of a network which lies between two definitio
junctions. N
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)

State Thevenins theorem.

2M

Ans:

Any network containing active and/or passive elements and one or more dependent and/or
independent voltage/or current sources can be replaced by an equivalent network
containing a voltage source (Thevenin’s equivalent voltage V4 or Voc) and a series resistance
(called Thevenin’s equivalent resistance Ryy), where Vo or Vy, is the voltage measured across
specified open terminals and Ry, is the resistance measured across the same terminals when

all the sources present in the network are replaced by their internal resistances.

2M

g)

Write the formula for Delta to Star conversion giving examples.

2M

Ans:

The formula for Delta to Star conversion-

7 X R,
V, —¢—A > v, ! \V;ﬂ\
R, |
s RbR(.
1" R,+R, +R.
RZ — RllRC
R, +R, + R,
Rn.Rh

2M

Attempt any THREE of the following:

12- Total
Marks
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a)

For RLC series circuit draw voltage triangle, power triangle and impedance triangle along
with proper labellings and equations for condition V, > V.

aMm

Ans:

Voltage
triangle-

1M

Impeda
nce
triangle-

im

Power
triangle

-1M

Voltage
equatio

n-1/2M

Current
equatio

n-1/2 M

b)

Define and state equations for (i) Active Power (ii) Reactive Power

(iii)  Apparent Power.

a4M

Ans:

i)Active Power (P):

The active power is defined as the average power P, taken by or consumed by the given

Active
power:

i5M
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circuit.
(OR)
Reactive
It is the power which is actually dissipated in the circuit resistance. power
15M
P =V.I.Cos® =I"R 5
Unit: - Watt OR Kilowatt
ii)Reactive Power (Q):-
It is the power developed in the reactive elements present in the circuit.
(OR) Apparen
t power:
The reactive power is defined as the product of V, | and sine of angle between V and | .
1M
Q=V.l. sin@
Units: - VAR OR KVAR
iii)Apparent Power (S):-
Itis the product of rms values of applied voltage and current.
Unit: volt-ampere (VA) OR kilo-volt-ampere (kVA)
OR Mega-volt-ampere (MVA)
S=VI=I’Z VA
c) Explain the steps for converting practical voltage source into practical current source. aMm
Ans:
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A given voltage source with a series resistance can be converted into an equivalent current

source with a parallel resistance.
The steps for converting practical voltage source into practical current source are :

i) Terminals A and B of the given voltage source is short circuited as shown. Current supplied

by the source is given by
Current I=V/R.

ii)The value of resistance which is connected in parallel with the equivalent current source

will have the same value as that of series resistance. That is Rs=Rsh.

ii)The equivalent current source is connected in parallel with the shunt(parallel) resistance.

Steps

2M
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d) Three resistances 32 Q, 40 Q, 48 Q are connected in star circuit. Determine its equivalent | 4M
delta circuit.
Ans:

3 Attempt any THREE of the following : 12- Total
Marks
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a) IfZ, =3 +j7 and Z, = 12 - j16 are connected in parallel. Find the equivalent impedance of am
combination.
Ans: Formula
) ] imMm
_ . Z1Z, (3+j7)(12—j16) (7.62<66.8)(20<—53.13)
Equivalent impedance, Z.q = = - - = =
Z1+Z, (3+j7)+(12—j16) (7.62<66.8)+(20<—53.13) Steps
1M
152.4<13.67 Ans. 2M
4<13. .
=———=8.71<53.67 =516+ ;7 Q
17.5<—40
b) Determine Bandwidth and Quality factor (Q) for the series circuit. am
Ans: 2M
Band width: each

The bandwidth of aseries circuit is given by the band of frequencies which lies between two

points on either side of fy where current falls to /o/ V2. ( graph may be desirable)

From the given fig., band width AB is,

AB = Af= fo—f; or AB = Ao = w, -0, where f; and f; are the corner or edge frequencies.
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(OR)
1
_ 2mVLc __ R
Af-fr/clr- 1\/L _27TL
RVC

Quality factor:

Note: any one of the following can be considered

Reciprocal of power factor is called quality (Q) factor or its figure of merit. The Q-factor of

aseries circuit can be defined as the ratio of impedance to resistance.

It is also defined as,

maximum energy stored per cycle

Energy dissipated per cycle

For a resonant circuit it may be determined in any of the following ways

1) It is given by the voltage magnification produced in the circuit at resonance.

Vi, 10Xy, reactivepower X1, L  reactance

Voltage magmfication =

IR ~ activepower R R  resistance

Veo _ JoX¢g _ reactive power _ X¢y _ reactance _ 1

x "V I,R ~ activepower R  resistance () CR
L 2nfyL
O ~factor, 0, = s T =1
0 R R an ¢
i)
Page
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O-factor = 2m nmxum}m.stm'ed COCTEY _..in the circuat
energy dissipated per cycle

1,2 150
_ 2nm 2 Mo :znzlwm NP/ (T, = 1/f;)
I'RT, I'RU/f) IR R oCR e

iii)

‘resonant frequency, f, =

1 e 1
2 \[(LC) or 2o JIZo

2mf,L
Substituting the above in equation, QO = HRO ,  Wwe get,

_ L

1
R
iv) Q-factor of a resonant series circuit may be written as,

Q =L:&: ml}:mol: L :LF
0 bandwidth Aw RIL R Rr.JICc RNC

V) It may also be deduced as,

oy L 1 _1 [L_ [XpXe_ fo . @ Jo

% = "R "oCcR RVC R Br.lp_mz—ml:fl—fl

Where Byp,= bandwidth of the circuit
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c) Using Mesh Analysis find current through 4 Q resistance.(Refer fig. 1)
20 30
10 v"-'[-_ - “' 5V
Fig. 1 -
Page
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Ans: ) 24 , . Correct
calculati
4 -4 W on-
oV £
r Is 4M(Give
£ £ o step
marking
@ ﬁfd.fy K‘(UE i» fac‘p J'T-EE:FHI )
—27, - 4{1‘,—1“9+1ﬂ = 0
- 2T,— ¢4 ¢1, = 10
@ redly kve o loop BCEE,
-Ti)=0
37, - 5 4 (i)
.-3"1 — 5= ‘i'?:__P:F:E}FE
=
- elé *-1[
fg?ﬁt? .ﬂfhi[ {:} E‘ij J S
T 2 63 g A
"T = I- 92 A ! o=
iy - T = |. 92— 0-38
ey T "
’ Eﬂﬂ#ﬁ!ﬂ?f ?Ekﬂiﬁi- £ f = ;ug;;;q (?iﬂd“L df!)
(-3
d) Explain the procedure for solving Thevenins theorem using suitable example. aMm
Ans: | Steps to find Thevenin’s equivalent circuit, taking an example is as follows: 1M each
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& c 4 oc 4 I N 4
Ii Iy
E E < I"’ = = RI:

Tr Rz R = Tr Rz - - o —

D B D B D B
Fig.(a) fig.(b) fig.(c)

1. From the given circuit(fig.a),Remove R,from the terminals A and B and redraw the circuit
as shown in Fig.b.

2.Calculate the open-circuit voltage Voc which appears across terminalsA and B.

As seen, Voc = drop across R, = IR, where [ is the circuit currentwhen A and B are open.

E
1= R+R+r Vo= 1Ry =
resistance of battery]

It 1s also called “Thevenin voltage™ V.

———=——[r 1s the internal
R1+}El+r[”5 e mnterna

3.Now, imagine the battery to be removed from the circuit, leaving its internal resistance r
behind and redraw the circuit, as shown in Fig.(c). When viewed inwardsfrom
terminals A and B, the equivalent resistance is given as,

R +7)

R =R[I@®+n= R, + (R +1)

This is called Thevenin’s equivalent resistance Ry,

4.Connect R; back across terminals A and B(fig.d)from where it was temporarily removed

earlier.
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Current flowing through RL is given by

e
~ Ry +Rp

I A
YN
i | %RL
oL
Thevenin ‘
Source - )
B
Fig.(d)

(a)

4 Attempt any THREE of the following : 12- Total
Marks
A coil has resistance of 4 Q and an inductance of 9.55 mH. Calculate aM

(i) Reactance (ii) The impedance (iii) The current taken from 240 V, 50 Hz supply.
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A 4o L=q.53mH 1M each
- for
t
} /) ] parame
ot ers &
240V, Sotly
: 1M for
Dg{;_ ju’eﬁ-.. ',
R=4n , L= ‘?-s‘l"mdj V= eqﬂb"f ,Fs_é’affd;: proper
—2 steps
ﬁ factincr, Xi = 2TfL = 2x3.1f xSox G55XI0 = Sur e
D lepedaner, 2 = Reji = 4+)3 = S [36:8T
T v 240 4
‘e C‘M}“,u,f y o= _N_ = = 48
'ﬁ 4 Z 5
(o7
L Eﬁ_ l_
t Jr«ftph.u , E= Ryt = s = S0
(b) Draw the phasor diagrams for a series RL and series RC with AC supply. am
Ans: | Phasor diagram of RL series circuit: M for
each
B )
) iagram
I_.-"
, "
o ~1.-D i
D I 25 -
Ve A
Page
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Phasor diagram of RC series circuit:
W I
A T
i
_VL'
“
(c) Compare series and parallel circuits. aM
Ans: 1M each
for any 4
Sr.No. | Series circuit Parallel circuit
points
1 Element are connected end-on- | Equi-potential ends are connected together
end
W v— Ry % R, % R;
N Bs
| '— g R,
VA
RE
2 Same current flows through all Same voltage acts across all parts of the
parts of the circuit. circuit
3 Different resistors have their Different resistors have their individual
individual voltage drops. currents.
4 Voltage drops are additive. Branch currents are additive.

Page
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18

5 Applied voltage equals the sum | Individual voltages is equal to supply voltage
of different voltage drops.
6 Resistances are additive. Conductances are additive.
7 Powers are additive. Powers are additive
(d) Using source transformation technique find the resultant current (1) through circuit. (Refer | 4M
fig. 2)
20
A
|
2Q
+
10V
i[
10 V_-I-
L B
Fig. 2
Page
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Ans: AE Correct
Ac{d( kft ,t.' Qm&».? m: CI’MCQ.Z'(' / calculati
C? on-4M
40 T
0
4 .
Itg aqerValent Cosunt  Sowter &
I
o o ©
4 _
;Af T-54
o]
(e) Using super-position theorem find current through 4 Q resistance.( Refer fig. 3) aM

30 P

——AAAN , AANAA——

6 V—'-f:- 4Q "-Tl—-_lz \%
AAAA—
2'C2
Fig. 3
Page
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Ans: Sop T ( Witk &V Suxce alors) f:l::r:ltati
i
I, Aol . v _ & on -4M
% =
LS HED
&
= = [-954
S+ 25T

f !
tr = T x(5+2) - 108XT7 _ 0694 ¢
f+ st 1 =

£6p I ( wete r2v a!’“@

SV ji"

g7
/= 1,"x 3
/ 2 X - 1-38x3 _ 6574 ¢
S+ ¢ 7
7! f”::.a-é?qtovj—?‘
® Coxnent 'ﬁ"’ﬂﬁ& qo- = Ly L

g o

f2v ﬁuz _3‘!‘@6{ .2
2 =12 _ 334

= 1284y

5. Attempt any TWO of the following: 12- Total
Marks
a) Derive the expression for resonance frequency for parallel circuit. 6M
Ans: | A parallel circuit containing an inductance and a capacitance is said to be in resonance when | Diagram
the current through the parallel combination is in phase with the supply voltage. 2M,
Consider a parallel combination of L and C as shown below. derivati
on 4M
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I R L
———— AW — T —
I c
- | 1
I
I Y
L v -
e
A
[, cos EDL v
P T
' |
AN
RN
I, Sin &, -

The vector diagram for this circuit is as shown.
The net reactive component of current =Ic - I,Sin¢g,.
At resonance ,its value is zero.

That is I - I.Sing, =0 or I, = |, Sing,

Page
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22

From the diagram above, |, =V/Z,

SingL=X/Z, 1.=V/ X,

Substituting these values in the above equation, the condition for resonance becomes

V/ Xe = (V/2)(X/2) or (X)(Xc) =2
Substituting X,= wL and X. = 1/wC
(wl/ wC)=2°

L/C =R%*+ (2mtfL)?

2 L R?
(2T[f|.) =E_L_2

2
2nf = ’i -Z
LC 12

If f=f, = resonant frequency, then,

1 |1 R?

TomALC 12

If R is negligible, then

2nVLC

b)

Calculate current through 8 Q resistance using Norton’s theorem.( Refer fig. 4)

6M

Page

22/29




MAHARASHT :BOARD OF TECHNICAL EDUCATION
(Autonomous) ‘

(ISO/IEC - 2700

“tified)

WINTER- 18 EXAMINATION
Subject Name: Electric circuits and network Model Answer Subject Code: 22330

23

Ans: To find

In IM

Ry 2M

Equivale
nt ckt.
iM

IL1M

Is 1M

c) Explain ‘ 1 “ and ‘T’ circuit with proper phasor diagram. 6M

Ans: | Note : As phasor diagram of ‘I1 ‘ and ‘T’ circuit is not specified in syllabus, marks may be Diagram
awarded for any relevant diagram and explanation of T and it network. 2M each
Explanat
ion: 1M

each

Page
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T networks are used torepresent the equivalent of transmission line theory, filters, etc.
Ladder network in transmission lines is constructed using T network in series.If Z parameters

and ABCD parameters of a network are known, then T network can be constructed.

T network

Z,

TIflil — k2
+

I Q—? +
V, Z, '1':
— 1' 2'—
T network

This is also an important network frequently used in transmission line theory. If Y

parameters of a network are known, then 1 network can be constructed.

Ya
fl' 3,
Vi Yy Y2 V
-k t-

Attempt any TWO of the following :

12- Total
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a) Calculate the nodal voltage Vg using nodal analysis. (Refer fig. 5) 6M
Ans: Correct
calculati
on-6M
b) State and explain: 6M
(i) Maximum power transfer
(ii) Reciprocity theorem
Ans: | Maximum Power Transfer Theorem: Stateme
Maximum Power Transfer Theorem states that “Maximum power is transferred from the | nt 1M
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26

source to the load when the load resistance is equal to the Thevenin’s equivalent resistance | each
of the given circuit as seen from load terminals” Explanat

i. e, R =Ry ion

—— AAAM 5 2M each

K.
=l ull I

OF

B
In above figure a variable load resistance R, is connected to an equivalent Thevenin circuit of
original circuit. The current for any value of load resistance is,

— _ Vra
Iy = Hrp+Hg

Then, the power delivered to the load is..
“ -."-'l’
Ru+R,;

=

] xR, .

P,=I,°%<R,.". I’;:[
L

Maximum power transfer occurs when the load resistance Rj= Ryy.

Substituting Ri= Ryuin the above equation, we get

P.=[Vn/(Re +RL)2] R

_(Vrn/2R%) X Ry,

V2
Plmax="o"
Lmax 4R

Reciprocity Theorem :

Statement:

In any linear bilateral network, if a source of emf E in any branch produces a current | in any
other branch , then the same emf E acting in the second branch would produce the same
current | in the first branch.

(OR)
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27

In any branch of a network or circuit, the current due to a single source of voltage (V) in the
network is equal to the current through that branch in which the source was originally
placed when the source is again put in the branch in which the current was originally
obtained.

Explanation :

Consider the two circuits shown below.

R1 RZ Rl RZ
NN NN A'A'A% A'A'A"

v 0o 3 O

The various resistances Ry, Ry, R3 are connected in the circuit diagram above with a voltage
source (V) in first loop and an ammeter in second loop in first circuit.

In the second circuit the positions of voltage source and ammeter are interchanged
According to Reciprocity Theorem, the ratio of V / | called transfer resistance. It remains same

in both cases. In this way the theorem is useful for solving networks.

calculated easily, without solving for all the internal voltages and currents in the network.

Cascade configuration ABCD parameter :-

c) Explain significance of two-port network. Also draw two port network for 6M
(i) Cascade configuration ABCD parameter (ii) Series configuration
Ans: | Significance of two-port network:- 2M
A two-port network is regarded as a "black box" with its properties specified by a matrix of
numbers. This allows the response of the network to signals applied to the portsto be | 2M
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I L

—]> .

o | I
Port * v, [/\ 13] + v, Port
I = ¢ D - 2
1l T4 BTS]
£l l@ Bl
I I I
+ A B e A, B +
Vv v, V.
o O &, b . ¢, D, .
_o— 0O - - he! ._O—
"1 4 BT4 BT,
hTE BlE B2
OR
i (o e i al i
[a]1 [a]2

i

Comb ned Comb ined

Port 1 Fort 2

Series configuration:-

Caariarad = Crariarad
Pt 1 Pt 2
: )
W




MAHARASHT &
(Autonomous)
(ISO/IEC - 2700

= : BOARD OF TECHNICAL EDUCATION

" tified)

WINTER- 18 EXAMINATION
Subject Name: Electric circuits and network Model Answer Subject Code:

22330

29

Where N; and N, are two 2-port networks
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Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in themodel answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may tryto assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given morelmportance (Not
applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in thefigure. The
figures drawn by candidate and model answer may vary. The examiner may give credit for anyequivalent
figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constantvalues may
vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer based
on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent concept.

1 (A) | Attempt any FIVE of the following : 10- Total
Marks
(a) Define impedance and reactance related to single phase AC series circuit. Give unit of 2M
both.
Ans: | Impedance of single phase AC series circuit is defined as the net opposition offered to the Each
flow of AC current by the combination of R, Land C. correct
Unit of Impedance is Q(Ohm). definitio
n with

Reactance of single phase AC series circuit is defined as the opposition offered to the flow of | its ynit-
AC current by either inductor(L) or capacitor(C). M

Unit of reactance is Q(Ohm).

(b) Draw the impedance triangle for R-L series circuit. 2M
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Ans: ,/jl impedan
/,/ ce
z Ve triangle-
e X 2M
~ L
e
4
/"‘-.
// “.. 0
ra i
- |
R
Fig. impedance triangle for R-L series circuit.
(c) State Q factor for parallel R.L.C. circuit. 2M
Ans: | Qfactor for parallel R.L.C. circuit is defined as the current magnification provided at Any
resonance. The magnitude of current flowing through inductor and capacitor is equal correct
to Q times the input sinusoidal current I. definitio
n-2M
As the parallel circuit magnifies the current it is also called as the current resonance circuit.
OR
The Quality factor of Parallel resonance RLC circuit is defined as the ratio of current
circulating between its two branches to the line current drawn from the supply.
Mathematically, Q = RXc
(d) Give four steps to solve nodel analysis. 2M
Ans: | four steps to solve nodal analysis- Each
step -
1.all the nodes present in the network including the reference(ground) node)are identified 1/2 M
and marked . The number of equations to be solved is given by (n-1) where n= no of
independent nodes.
2. Mark all the branch currents.
3. Using KCL write current equation for each node in terms of node voltage and
sources present.
4. The equations can be solved either simultaneously or by Cramer’s rule to obtain various
node voltages.
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The current flowing through any element can be found out by substituting the value of node
voltages in the relevant equation.
e) Write the formula for star to delta. 2M
Ans: | The formula for star to delta Correct
. formula
Star to Delta (Y to ) Resistance e with
Conversion Formula diagram-
2M
Vy Vy
f;) Rl },.‘ ‘.\
R, &« L' R
\ b
Rz\glﬁﬂ 7 Y
/!\IE X b V g'" .’,f\./‘s
W7 B 2 z
V3 » V3 s a
RiR,+R,R;+R,R;
= R1
RiR,+R;R;+R,R;
D RZ
_ Rle'i R1R3 I R2R3
c R3
f) State Thevenin’s theorem. 2M
Ans: | Any network containing active and/or passive elements and one or more dependent Stateme
and/or independent voltage/or current sources can be replaced by an equivalent nt
network containing a voltage source (Thevenin’s equivalent voltage V1 or Voc) and (2 Mark
a series resistance (called Thevenin’s equivalent resistance Rtu)where V14 is the voltage
measured across open terminals A and B and Rth is the resistance across same terminals A
and B when all the sources are replaced by their internal resistances.
g) State the significance of two port network. 2M
Ans: | The significance of two port network- 2M
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Any electrical network can be easily analyzed ifitis represented with an equivalent model, which
givesthe relation between inputand outputvariables. Atwo port networkis a network having 2
ports. One port is used asinput port and the other port isused as output port. These ports are called
portland port2 respectively.

Once a network is represented in this equivalent form, the response of the network to
signals applied to the ports can be calculated easily, without solving for all the internal
voltages and currents in the network. It also allows similar circuits or devices to be compared
easily.

A two port network representation is shown in the following figure.

1 Iy I 2
. < °
4 Two terminal s
i Linear Network V2
e 3 2 -
1" I I 2

Here, terminals 1 and 1’ represent portl and terminals 2 & 2’ represent port2.
The common models that are used are referred to as z-parameters, y-parameters, h-

parameters, g-parameters, and ABCD-parameters..

2 Attempt any THREE of the following: 12- Total
Marks
a) An RC series circuit consists of R= 10Q and C = 200 puf.it is connected across 250V, 50Hz, aM
1 ¢ AC. Calculate the value of power consumed by the circuit.
Ans: 1M —Xc,
1M-Z,
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) 1M-
Power
Soluhon — Factor
Given —
K:\°‘"—,C:ZO’O-UF—/V:?—ST-‘V'/{':5OHZ 1M-
. Power
Capodtive Reactance, X, ! — consum
Kc A, |G ed
2nfc
=)
2XT X50x 200K10°
2 Re = 1549)
. Jmypedene 7Y -
\Z\ = | 24 x* =m7_
D )Z)=1%-79 -
Now’ Hhe tored wount L0
<3 2k =N = 250 s Yo
= —w — 1330 A
Power Fodor  cos ¢ = R = Lo
/ 2o 18719
S PR =2ws 0 = g3 (Adeading)
And, Yhe volue of Power (ovmsumed by
+he Aradd s P—
P = Vs1Ltos ¢
- 250X 12-30X0:53
s P = [762¢25 woatt
6R -~ P = |-7622 |Kwak
b) Describe the procedure to tune the given electrical circuit using the principles of aM
resonance.
Ans: | An electrical circuit can be tuned to resonant frequency in any one of the following ways: aMm
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i)If the circuit parameters like resistance ,inductance and capacitance are of fixed value,the
resonant frequency is calculated .Then by connecting a function generator, the input
frequency can be varied till the circuit is tuned to the desired resonant frequency.

ii)If the circuit is to be tuned to a particular frequency, and the frequency of the supply
cannot be varied, then by using either a variable capacitor or variable inductor, the variable
element can be varied till the circuit is tuned to the desired resonant frequency.

Find the current in 6Q resistor in the circuit shown in Fig. No. 1 using mesh analysis.

20

a.n_

6-0—’_'1 12V
‘ ]’

Fig. No. 1

aMm
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Ans: % M-
step 4 = MNoame H;&J'_nodu ond 1 denkify $he oops - each
A ) 3 c equation
(1\_11) 1M for
QA—V L D — )8V 1,
. T Ql I1M for
L | ),
8 E D
Shp 2 7 Equadion fop |oop T (A BEFA) - 1M for
Apply  KVL aren
24 - 3% -6 (-T) =0 oot
T3 ~63) 63, =24 resistor

=l i B T = 0,
~,- 31‘__611-:2‘\'
Stey 3 Eﬁuu}ion fon loop T ( ®CDEB) -

— 07y =18~ 6 (71277)) =o
—3%2-67, + 67 =(3
()
6 14-97, =18

Se\WWing  equakion (1) and (2) by Dereeminant Method
D= ‘ Q —s\ _(—a)xa —[8)x6]
8

=3 - —8l136
D =-—45
_a) —[(-6)X18]
_ ¢ = 24x3) —[€
D '{24 q] _ 216 tl03
% = — D‘:—'|08
-3 24] =2 pig{2aK &)
D2 6 \8 = 162-14%
.‘.DQ_:\B
P =B e 08 =24A
> —45
1‘2_ :’% :___‘25 :—0'+A

- The  E Ak In G ostor s (1\"12)
= 2:4~-(-0%)
=2-8A
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d)

Find the value of R.so that maximum power will transfer from source to it . also write
equation for Pmax (Fig. No. 2)

R, R,

t

q:—\/ 1t
_ R T
! LoV |-

Fig. No. 2

aMm
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Ans: 3M-for
Replace the voltage sounces Viand Vz by R
shott ciawit f obfain the circudh shown .
bdow e 1M for
power
=ty R R formula
© Ru = Ry e Ry
Py = PanR
“Rm o e
Bt *he (ondition for maximum  Power terunsfo
Yo Yhe Aoad 1s -
RL =Ry
- The value of R =Rty SO that  meRimur
pown  wd) bunsfo. faom souwe to it
The equah'oﬁ for qu& ==
flmany = (Ve
Rv *r?m} ™
Subsh e R1L= Ry
. Thewfore the powe tunsfe to
the load )s Fiven by the =quakon
[N
fL = Vi
4R
3 Attempt any THREE of the following : 12- Total
Marks
a) List the power factor improves technique and explain any one with advantage and aM
disadvantage
Ans: | Power factor improvement techniques are 2Marks
: . for
i) Synchronous Motors (or capacitors) Listing
ii) Static Capacitors Techniq
ues
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iii) Phase Advancers
i)  Synchronous Motors (or capacitors) : These machines draw leading kVAR when theyare
over-excited and, especially, when they are running idle. They are employed for fMarks
or any
correcting the power factor in bulk and have the special advantage that the amountof | e
correction can be varied by changing their excitation. techniqu
e
ii) Static Capacitors : They are installed to improve the power factor of a group of a.c.
motors and are practically loss-free (i.e. they draw a current leading in phase by 90°).
Since their capacitance is not variable, they tend to over-compensate on light loads,
unless arrangements for automatic switching of the capacitor bank are made.
iii) Phase Advancers: They are fitted with individual machines. However, it may be noted
that the economical degree of correction to be applied in each case, depends uponthe
tariff arrangement between the consumers and the supply authorities.
b) Compare series resonance to parallel resonance on the basis of: aM
(i) Resonant frequency
(ii) Impedance
(iii)  Currentand
(iv) Magnification.
Ans: 1 marks
for each
S.No. Parameter Series Circuit Parallel Circuit :
point
1 Resonant frequency f. = 1
" 2mV/LC f, =
2 Impedance Minimum, Z =R Maximum, Z = L/CR
3 Current Maximum, | = V/R Minimum, | = V/(L/CR)
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4 Magnification Voltage magnification takes | Current maghnification
place takes place
c) Write the procedure to convert voltage source into equivalent current source. Give its am
application. Draw neat diagrams of both the sources.
Ans: 2 marks
0 . . . for
A voltage source with a series resistance can be converted into (or replaced by) and Procedu
equivalent current source with a parallel resistance. re
The steps for converting practical voltage source into practical current source.
i)Find the value of current supplied by the source when a ‘short’ is put across terminals A
and B.
Therefore,
Current I=V/R
ii)The value of resistance which is connected in parallel with the equivalent current source
have the same value of series resistance(Rs=Rsh).
ii)This equivalent current source is then connected in parallel with the shunt(parallel)
resistance.
R
MW A4 oA
" 3
1]
. v g I R
& ) 1 mark
- 5 — o8 for
diagram
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1 mark
Application : For the simplification and analysis of complex networks the transformation of for
Applicati
voltage source to an equivalent current source or vice versa is often necessary. on
d) Find Norton’s equivalent circuit of the Fig. shown (Fig. No. 3) aMm
1S -
_
100V T
Ans:
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o~ 1SV o T
3® A Clhecewk —/—WJSC A
g e Josv |- B
100 [ 100 C — Lsc
+— 8 B
Skep1r: To obtaim the value D} Ige!
The Total xesiblamce R g Fivem by 2marks
R =10 +[io)hs] for
= 10 4 [loxis obtainin
10 +Is g Short
=~ 10+6 = l6uL circuit
RT 16 e Y
The ghoxt clnawdk Cusvent T, is Hu Cwdwnt
.f—éowimﬂ Har be 15 0L resistor
S Tae=Txl10_ - gipgx 10
10+)S 2s
ZSc_ - 2'SA
Gkep 2 -
Lo x?gb“‘mlmﬁfli Value 21 Ry, 1mark
A for Rin
D &— R
-0 B
f.&ﬁ:15+[mmqj
= I1S+35 = 2o4dL
Step 3 - Noviom's  gerivalemt cnoik
o A Imark
R for
SR
o m. equivale
B
nt
circuit
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4 Attempt any THREE of the following : 12- Total
Marks
(a) In a series circuit containing pure resistance pure inductance, the current and voltage are am
expressed as:
I(t) = 5sin (314t +2 N/3) and v(t) =20sin (314t + 5 N/6)
Find:
(i) Impedance of circuit
(ii) Resistance of circuit
(iii)  Inductancein circuit
(iv) Average power drawn by circuit.
Ans: | I(t) = 5sin (314t + 2 N/3) and v(t) = 20 sin (314t + 5 N/6)
Converting the above standard sinusoidal forms into polar forms
Rms values of current and voltage are
1=5/V2=3.54A;V=20/V2=14.14V
Converting the above standard sinusoidal forms into polar forms
1= (3.54[.120°) A
V = (14.14] 150°) v 1 mark
for
By Ohm’s law, Impeda
nce
Circuit Impedance, Z=V/ 1 =(14.14]| 150°)/(3.54 | 120°)
= (4130°) Q
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=(3.46+j2) Q
From polar form of Impedance
1 mark
i) Impedance of circuit=Z2=4 Q for
Resistan
From Rectangular form of impedance ce
i) Resistance of circuit R =Z Cos$ =4 Cos(30) = 3.46 Q
iiii) Inductance of circuit L
we know that X, =2 Q) (from rectangular form of impedance)
1 mark
for
X, =2nfl Inductan
ce
L= Xu/2nf=2/(2nx50) = 6.37 x 103 H
From polar form of Impedance , ¢ =30°
So, pf=cos¢
=c0s30°
=0.866 lagging
1 mark
. for
iv) Average power, P=VI Cosd
Average
=14.14 x 3.54 x cos30° power
=43.35 W
am

(b) Find I, 11,12 power factor of the circuit in Fig. No. 4
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T

6t8;

Ans:
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17
1mark
forl
Givem | . . . :2.3019..
ol z z6t8) , z,= 4-7) , Z3*F 3+53,V
Total Impedance
_ - 2,22 4 Z3
z=ilzlm)res = S
But 2,+Z2 = 6+85 + 4-7J 1mark
= Jo+J
- forl
= IOL€'7/° 1
PO{.MW 4 2):()01_2_3‘,3)
" n z, =(g.06[-60'25)
R - (;0&‘3113):&(9:06[;60-%’)
2,+2, lo (57!
- go-é L:7'12 - ngGL‘_’Z'ZB.
16571 .
FoeZ = 7:88-178 + 3+S]) 1mark
= 10'85+ §+22J for I
= 11:3) H652°
o ToTal cwvemt T = V. = 230[2
Z 131652
. I=2033[-l6'52" A
.06 [-60'25 1mark
* I, = Ix_Z2_ =(20:33(-6'52) ___,L:7———— for
Z+t 22 e Power
=(20+33 [-16:52) (01806 [-65-9¢) factor
I, = 16'38 tazv43°A
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18

(10{53°13)
T TAEL o Bl o

Z;+2'2.

_ (2033 (-16:52) ( (47 42)

‘', I, = 2033 (30:9° A
Lg ES0TRAGE o

. powen facky = o5 = O (eta057)
0958 (299(rg

—

"

(c)

Explain the term bandwidth of a series resonant circuit. Derive its equation.

aMm

Ans:

Band width (BW) of a series resonance circuit is defined as the range of frequency over which

. . . Ir .
circuit current is equal to or greater than 5 or 70.7 % of maximum current where lpor I =

current at resonance.

The resonance curve for a series RLC circuit is shown below:

0§ § & —T

From the graph it is clear that for all frequencies lying between f; and f; the circuit current

is equal to or greater than 70.7 % of maximum current i.e.

Explanat
ion 2
Marks
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Ir = V/R
Thus Band width of the circuit, BW = Af = (f — f1) Hz
OrBW=Aw =(w2-w1)rad/sec
Derivation of equation for bandwidth -
. . . o 2marks
The relationship between bandwidth , Q factor and resonant frequency is given by ;
or
Derivati
(f2- f1) = fe/Qr on

Where f2 - fi= bandwidth, fr =resonant frequency and Q; = Q factor at resonance

1
2mVLC

1 |L
Aner=E\/;

Substituting these values in the equation for bandwidth,

But fr =

1
2mVLC - R\/E R

lﬁ " 2mfclz T 2mL
R\ C

A'|:=fr/Qr=

R
Therefore bandwidth Af = f,- fi= ——Hz
2wl

OR

Aw =2t Af = g rad/sec
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(d) A bridge network ABCD has arms AB, BC, CD and DA of resistances 1, 1,2 and 1 ohm
respectively . If the detector AChas a resistance of 1 ohm, determine by star/delta
transformation, the network resistance as viewed from the battery terminals.

a4M

Ans:

2 marks
for
Converti
ng delta
to star

2 marks
for
Network
resistan
ce
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A
l.Pd.) \\SV( | Sv R Lo
P B = 0 # : B
"‘“’k e 2 o
c

c

I
s

Skepl C,GYLUU!Hn:? b della %o'rme,d bﬂ AcD méo
gquivalint  stan nehdosk .
(le) A AeD > Y AcCD

v'- R,: Ix2 = 2 - 05 UL

I -2 L T

Ry= 1x1 _ J . ge2s;
I +2+)

Re = Ix2

@ =5 T e B BiuE
1 +2+) 4
0258 | -

oS-

‘ 0:S S+ ) [ -
J,F

Fhe abpoye cuvrcwr b conveed as
olgﬁ‘ —AN/

)‘1‘75\3"
L, { Hene 2800 ¥ 'S 0L ot in pesealled
[REyT [,.25-”',5—3 = 068

0S5 065

| 18 S
o— N —9
=

—

L NebWovic Sexmtsbomee = ['18 JL

S — S —

Note: The problem can be done by converting delta ABCinto equivalent star also.

(e)

Find current through 6Q resistor using superposition theorem. Fig. No. 6

aMm
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5 I 4 n
+ ,
30\ _I_ 6 sy [
Fig. No. 6
Ans:
Imark
for Rr
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5e) Replace Hw ISV sounce by a shovt Cinuik ,kepmy 30V
I s& P Lo
_‘L 7 Ressbsy 6L F L4 o PaMM
o
3 T 6 o By = 2ryor 1mark
& forl’s
> Cwvwmt Hhrough 60 Rexistos due to 3oV Source e T
S :
Ressler SOL X 2+4 Q- GUM'\Sau.L.ﬁ
20V 2R A
ToTal Rersusbamce -
Ry S+ 4 =T 40
P.r:7'(.(d\f
. Total cwvems T = 30 ~ 4 05A
74
.'.I,' - Tx 4. = q-ogx_"__ = 1'62A
Yt6 10
> it bvough 60 Rulster due bo ISV sounce i,
] e Sllé = 32 =372 for 1”1
!
Lo
5 ISV Resishor 272003 40 one m Sensy,
T . Tobal Rustomee i 1mark
Rr= 272 +4 =672 9 for leq

" Tored cuvstemr T= Mz IS =2.934
Ry %72

n!
n

-0 A (A/SU-UUW M.ftaw v
) < < o
we Wil coriden uv?c-irbe y—?;a,\}:,e)

S oTokall Lwovemt in 6o Rexiater i (4sem Proa)

1

T+ I,
= 1'62 - 1'0]
T,n = 0'6IA
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5. Attempt any TWO of the following: 12- Total
Marks
a) A coil of resistance 20 Q and 200 pH is in parallel with a variable capacitor. The voltage of | 6M

the supply is 20 V at a frequency of 106 Hz . Calculate :

(i) The value of C to give resonance.
(ii) The Q of the coil.
(iii)  Thecurrentin each branch of the circuit at resonance.

Page 24/




MAHARASHT!I

(Autonomous)

(ISO/IEC - 2700,

Subject Name: Electric circuits and network

BOARD OF TECHNICAL EDUCATION
rtified)

SUMMER- 19 EXAMINATION
Model Answer

Subject C

22330

25

Ans:

r9
\ |
v . -
I\ Diaggm =—>x
it ] qp 2050~
T OveTe—ANM-
= b . |
L— > ~ | * : l
‘L, i -‘2‘:;.L :
20y
’ 1 3 * Ve . yESanan
‘ f B e sideved \Very Gmall Y
Y J Ve x )
mMmPaNnSUY fy iIndu T L Hher
] N
8 - - 1/, ™4
\i v L ~ ‘/ r~ 'J
2 \ =3 =
(10 7 MG 8! T
\ /’ ) oA
imn9g P ¥ H Biae
-
0 / - | p—
3 R ) X16° A ¢
\ - 1 g
ad ”
| 7
[ C )-26€65 Y10 Fl =—* (72"
| — 126-65 pf \ Nt
¥ q valu (,. N <"r‘-'._,-'ir’u.;-l. 'v’l‘!}’f hish. 11
") P San Wit )Y Juchay L e~
{ = | K - >/ Y
S I\ L 2 —
Squann o borh des
/
A a | 1N} R~
e
T TR e s
USAY 22 5 e =t f
LC
x>_‘ # 417 !"'—:' A .,,!‘_ -
X L LC
| % 4-1 "_, 20 = _|
/ ~
: L¢

Page 25/




MAHARASHT! =

(Autonomous)

(ISO/IEC - 2700,

:BOARD OF TECHNICAL EDUCATION

rtified)

SUMMER- 19 EXAMINATION

Subject Name: Electric circuits and network Model Answer SubjectC{ 27233(

26

)
5T e
ﬁé}'g)(u, XQOO/()L =

F”’/]fff.
co= 18668 PEC

)9 Thﬁ -C{i e coll

3.948 %)O’S:

<

\y The Cuwenk D eqch. Lranch. B e clor U—

anan €~
e Mhis IS < qur)luL crrai - We presum<_

Shnce
e qPP’»‘EC{ \/CH-:LJ{_, wi)) be ACSS eadh reqafive .
element - SR ph el =
e K, = = ¢ ceario ' /
) Re o TEC QpxetX IR o 4
s 6 REGE MR85, ; w
i) )(L = O LT AO" ARIOXE - = . - - <
T, =Y =22 —i550 (i)
—— xc, , {{02—
\/ Q0 mA-
aE. W - = | 9 @
¢ 72 (i ] ]56X10~ 59 ?

b)

Find current through impedance 3 + j5 using superposition theorem in the circuit as shown
in Fig. No. 7.

6M
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c) Sketch the phasor diagram for the nominal drawn circuit with justification of each phasor | 6M
drawn.
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Note: If the student has attempted to solve the question considering any one of the
following circuits : Series R-C or R-L-C circuit or Parallel R-L or R-C or R-L-C circuit, give
appropriate marks.
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6. Attempt any TWO of the following: 12- Total
Marks
a) Use nodal analysis to calculate the current flowing in each branch of the network shown in | 6M
Fig. No.8
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b)

Verify the reciprocity theorem in the circuit givenin Fig. No. 9
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Draw the two port network and determine the indicated parameters for the following
configurations:

(i) Cascade configurations (ABCD parameter)
(ii) Series configurations
(iii)  Parallel configurations.

6M
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+
< 4
|
z
I <
~

[ —

Where N1 and N2 are two port Network

[Z] =[Z] +[Z2]

The Z parameter equation can be written as below

4 z, z, || 1

v, Z, Zp || 1,

where Z,,,Z,,,Z,, and Z,, are sum of corresponding values of individual networks.
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Parallel configurations:-

[1-']1 A
[!.-' Z

When two-ports are connected in a parallel configuration as shown in figure, The choice of

two-port parameter is the y-parameters. The y-parameters of the combined network are
found by matrix addition of the two individual y-parameter matrices.

l¥] = [¥]x + [¥]

Where Y parameterequation can be written as below

I, _ Y Y IV
I, Yau Yo IV

where Y,;, Y15, Y,; and Y,, are sum of corresponding values of individual networks.
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Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in themodel answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may tryto assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given morelmportance (Not
applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in thefigure. The
figures drawn by candidate and model answer may vary. The examiner may give credit for anyequivalent
figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constantvalues
may vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer
based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent

concept.

1 (A) Attempt any FIVE of the following: 10- Total
Marks
(a) Define: 2M

(i) Apparent power
(ii) Real power

Ans: | (i) Apparent power

(ii))Real power

The active power is defined as the average power Pavg taken by or consumed by the given
circuit.

(OR)

It is the product of rms values of applied voltage and circuit current. 1 M for
Unit: volt-ampere (VA) OR kilo-volt-ampere (kVA) OR Mega-volt-ampere (MVA) za:_h i

efinitio
S = VI =1?Z volt-ampere (VA) n
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2
It is the power which is actually dissipated in the circuit resistance.
P =V.l.Cos@ Unit: - Watt OR Kilowatt
(b) Write equation of resultant impedance in R-L circuit. 2M
Ans: | The equation of resultant impedance in R-L circuit 2 M for
equatio
_ linp? -2 n
Z =\/(R*+X})
Where ,R=Resistance
X.=Inductive Reactance = 2nfL Q.
(c) State condition for resonance in R-L-C series circuit. 2M
Ans: | The condition for resonance in R-L-C series circuit. 2M for
any two
i) Inductive Reactance should be equal to capacitive reactance. That is X, = Xc conditio
ii) The power factor of the circuitis Cos p =1 ns
iii)The voltage and current in the R-L-C series circuit are in phase with each other.
iv)Current in the circuit is maximum and given by | =V/R.
v)Impedance of the circuit is minimum and given by Z =R.
(d) Draw - 2M
(i) Practical voltage source
(ii) Ideal current source
Ans: | i) Practical voltage source 1 M for
each
diagram
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3
r
——AA—0
+
Y Q)
-0
ii) Ideal current source
o A
Is
oB
Where,
Is = Current Source
R, = internal resistance of source
e) Write formula for star to delta and delta to star transformation. 2M
Ans: | The formula star to delta conversion 1 M for
Vy — Vy star to
R, . l[ " delta
R, A ‘e TLTh transfor
~ 7 / F .
i '~ R;'z V, —— A mation
2 B R, ‘
Vs é 1 M for
o RyiR;+ R R3+RyR; delta to
= R, star
B o R{R,+R{R;+R,R; transfor
R, mation
g — RaRatRiR3+R2Ry
mm Ry
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The formula for Delta to Star conversion-
vV, l V, |
: < Ry
il 3
R(: '_S: !-ZFG Rb 2 ‘lk
V, Y WM
R Vs ‘ 3
n
Vs Va
R,R
Rl = b e
Rn+Rh T Rr
R,R
Rg —_ a“"c
R+, + R,
R. — RnRh
7 R,+R, + R,
f) State maximum power transfer theorem. 2M
Ans: | Maximum Power Transfer Theorem states that “Maximum power is transferred from the 2M for
source to the load when the load resistance is equal to the Thevenin’s equivalent resistance | stateme
of the given circuit as seen from load terminals” nt
. e, R|_= RTH
A
—AMWW o
R,
Yn _--_-=_ Hll h
i
g) Write equation of short circuit Y parameters. 2M
Ans: | The equation of short circuit Y parameters. 1 M for
each
equatio
n
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s e e 1 ]

=Y VitYVs 1
L=Y,VitY,V,
Iy 12
I e Y11 Y12 e S S
vy v,
— A Y21 Y22 p—)

2 Attempt any THREE of the following: 12- Total
Marks
a) For R-C series circuit draw am
(i) Circuit diagram
(ii) Vector diagram
(iii)  Waveform of voltage and current
Ans: | i)Circuit diagram 1M-
circuit
diagram,
1M-
vector
diagram,
2M-
wavefor
ms
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iii)Waveform of voltage and current
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© v =Vpsin ot

g

=y, sin (0t4-0)

b) Compare series and parallel resonance on the basis of aMm
(i) Resonating frequency
(ii) Impedance

(iii)  Current
(iv)  Magnification

Ans: 1M for
. . . . . eaCh
S. | Parameter Series Circuit Parallel Circuit point
No
1 Resonating frequency . P 1 1 R?
fr= " 2m|lc I
r EH\E ZR'.\' LC L
2 Impedance Minimum, Z=R Maximum, Z = L/CR
3 Current Maximum, | = V/R Minimum, | = V/(L/CR)
4 Magnification Voltage magnification takes Current magnification
place takes place
c) Explain the suitable example to convert a practical current source into equivalent voltage | 4M

source.
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Ans: 2M-
circuit
. ' 20 diagram,
i o e AR o4 -
{ P conversi
| ' on
=+ : ;
~ ‘
\/’SA 2Q
{
L . 3 - _
-OB L : 0B
(a) - (b)
The open- circuit voltage across terminals A and B is
Voc = drop across R
=5x2=10V
Hence, voltage source has a voltage of 10V and the same resistance of 2Q
d) Werite the steps for finding the current through an element by Thevenin’s theorem. aMm
Ans: | Steps to find Thevenin’s equivalent circuit, taking an example is as follows: 1M each
step
hoo 4 BoC 4 Koc 4
Ii Iy
E E y < R,
T R, R, = Tr sz—: 0C °T Rj: —
D B D B D B
Fig.(a) fig.(b) fig.(c)
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1. From the given circuit (fig.a),Remove R_ from the terminals A and B and redraw the circuit
as shown in Fig.b.

2. Calculate the open-circuit voltage V.. which appears across terminals A and B.
As seen, Vo= drop across R, = IR; where | is the circuit current when A and B are open.

I=—L ¥ —IRy= =2 [ris the infernal
R+R+r W % T2 R+R +r

resistance of battery]

It 15 also called “Thevemn voltage™ V.

3.Now, imagine the battery to be removed from the circuit, leaving its internal resistance r
behind and redraw the circuit, as shown in Fig.(c). When viewed inwards from
terminals A and B, the equivalent resistance is given as,

Ry(R +71)
Ry +(Ry+r)
This is called Thevenin’s equivalent resistance Ry,
4.Connect R, back across terminals A and B (fig.d)from where it was temporarily removed

earlier.
Current flowing through RL is given by

P
Ry, + Ry
I A
i~ )
/,'« T b/
Thevenin
Source - :
B
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3 Attempt any THREE of the following : 12- Total
Marks
a) Explain the concept of initial and final conditions in switching circuits for elements Rand L. | 4M
Ans: | Concept of Initial and final condition in switching circuits for R: 2M for
resistan
Consider a resistor is connected to a voltage source, using a switch as shown in fig below ce
=0 2 b7
R | 2M for
A
X ‘AN\' inductan
ce

® | ) &
N i i

The switch is closed at time t = 0, so we get V= iR which is time independent equation. Here
current changes as per voltage without any time delay. There is no change in the value of
resistor R, it remains same for initial condition and final condition.

Initial condition equivalent circuit at t=0+ equivalent circuit at t= ©°

Concept of Initial and final condition in switching circuits for L:

Consider a inductor is connected to voltage source as shown in fig below:
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v —.[ i@

The property of inductor is to oppose any change in current. So the current through an
inductor cannot change instantaneously. There are 2 cases.

i)

i)

If no initial current is passing through inductor, then at t= 0+, it acts as open circuit.
The final condition is given by the equation v, =L di/dt.
At t=29, it acts as short circuit.

>—"FYJT—2  © ~0 O
. oC s¢c ¢

Initial condition equivalent circuit at t=0+ equivalent circuit at t= ©©

If initial current is passing through inductor, then at t= 0+, it acts as constant
current source of value lg.

At t=oo,( final condition),the inductor acts as current source of value I, in parallel
with short circuit.(lg is the current in inductor just before switching)

: SC
o—oso—o o—D>—= o— =
Initial condition equivalent circuit at t=0+ equivalent circuit at t= ©°

b)

Derive an expression for resonant frequency of series RLC circuit.

aMm
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Ans: | At resonance frequency in RLC series circuit, we have inductive reactance is equal to |4 M

capacitive reactance i.e.

X|_ =Xc

As X, =2nf,L and Xc=1/2mf,C, we can write

Where fr is the resonant frequency in RLC series circuit.
c) Derive an expression for delta to star transformation. aMm
Ans:

Equivalent delta and star network
For delta network the resistance between the terminals 1 and 2 consists of Ry, in parallel
with
(R23+R31)Hence ,the resistance between the terminals 1 and 2 is
iM
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Ry +

R3+

Ri-R;

R1-Rs

Ri + Ry =

_ Ria(Ryz+ Rap)
~ Riz2 + Ry3 + Ry

R12 (Ry3 + Ry)
Ri2 + Ra3 + Ry;

R23 (R3; + R12)

Ri2+ Rp3 + Ry;

Ra1 (Ry; + R;3)

Ry + Ro3 + R3;

Ry =

R1=

Subtracting equation( ii) from( i),we get

- Ml 'Mn -BE_Rl;
R12 + R23 o R31

 RgRy-RyRy
" Rip+ Ry +Ry

In case of star network the resistance between the terminals 1 and 2 is=R1+R2,s0 we get

——-ii & iii)

m

m
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2. Replace all other energy sources i.e. voltage source by short circuit and current source by
open circuit.

3. Calculate voltage drop and branch current due to selected energy source.
4. Repeat steps 1,2,3 for each source individually.

5. Add algebraically the voltage drops and branch currents to obtain combined effect of all
sources.

14
Adding equations (iii) and( iv),we have im

d) State super position theorem. Write steps to find current in an element using super aMm
position theorem.

Ans: | Statement of superposition theorem: In any linear network containing two or more sources, | 2M -
the current in any element is equal to algebraic sum of the current caused by individual | stateme
source acting alone, while the other sources are replaced for the time being by resistances | nt
equal to their internal resistances.

Steps to find current using superposition theorem:
2M for
1. Select any one energy source. steps
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4 Attempt any THREE of the following : 12- Total
Marks
(a) A series combination of resistance 100 ohm and capacitance 50uf is connected in seriesto | 4M
a 230V, 50HZ supply. Calculate
(i) Capacitive reactance
(ii) Current
(iii)  Power factor
(iv)  Power consumed
Ans: | Solution: For RC series circuit
1M
im
im
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Given, Z1=10+j5, Z2=8+j9, V=200+j0

16
iven Rztoo0 .0 , € =650 uf wv=930% (- 50 Wy
' 1M
W COPL\(‘!"* Ve Re acta nee
Le = ‘n-‘\_“'i(. .- — —, = 63661
cYC amzeoxsomic =
") Curvent 5
T =21 & v = i —
Z \)Q’)_\%(’)_
- 230
P —— -
11254
() powes  factow
100
- E. & e &
OSP = == T Nws4
(V) Pewex consumed
P =vTIcosg = 230x )84 #08435
= 27636 W
(b) Two unpedauces given by Z1 =10 + j5 and Z2 = 8 + j9 are joined in parallel and connected aMm
across a voltage of V = 200 + jO. Calculate the circuit current and branch currents. Draw the
vector diagram.
Ans: | Solution:
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0L . = ;
Gven: 2,2 o4y o

+otal
@ Total adymtHane
A e ol

24+J9 ond . 200 v';j'jvr-‘
To $ind  crvcurt cuwsienl £ivst we hoave Yo coleulale
admittance
\
Y=w4Y. = L + T g B
bk Z,  Za (o1%) (8+19)

AN |

= \ N
W18 £265¢° T pogzEsse
o
= 000994256 4 0-08% /£ -4836
= Co-o 3 -o-o4j)+ (6:06-006 J)

= 017 £-3558"

® Cizcw't curvent T = v xY
:(ioox_o") (0174225-53°)

=84 %9559 A

N XY
(200 £0°) (0639 ¢£-26:S6")

e Z-e6:687 &

Rvanch curtent T

@

1)

]

! = \’)(YQ
(200 20°)(C0-08324-48-36%)

16:6 £ -48-36° A

@ Vectoy Diagmm
Yz 200 V

m

= 614 -0-14
im

m

m

aMm

(c)

An a.c series circuit has resistance of 100hm, inductance of 0.1H and capacitance of 10uf,
voltage applied to circuit is 200V. find

Resonant frequency

(i)
(ii)
(iii)

Current at resonance
Power at resonance
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Ans:

Solution: For RLC series circuit

G\'Ven: R: o_ﬂ, B 01\! JOME V=900y
m RQSOT\QT\JL %P UQNJ f __,\,_,—-:—/ 2m
QT[\FE 1Mo1 yion®
) 15613 Wz
0) enent ot AN p LY T i
! 5 Q.O
= ..\_/. s LA 20
R | -
('\\") Powey ot wesonar e M
PRGN
P00 %9040 - 40001
/H’(A)
(d) Use mesh analysis to calculate ammeter current in Fig No. 1 4M
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Ans:
_ . e Th ¢ﬁ1*x11']"=';r~ Fe
{r:_') hPP'I?H'I-_I'i LR
o e R I
—2 -6 Ty-a2 (- Ty) oo
SomL— R T, Lo Y =
- T Y = 1 = (3

hpphfin_g- marh Dna_'l?'rig 4o loop ACDE e b

~2{(Ty-T) 3T ~4 =0

=0
—ERITL LT —4

- 2T, —53, =4 —@
Mul-h'p?-'mﬂ eq" (@ by 3 we get,
BF -5 1, = 1~ @)
nding eq” @ @D we et
Lo =g
Ty :”'—3’;]4_:4 ae R
[}
Fr erm f':qi @ —_ II e gad = 4
= - & T = -9
- T =-0-%2 A

. in § : .
Cws s ok Qe brw s Ty - T, = 089 fp g

_:-I:]' LIS
TO6 A (emn)

—_—

iM

iM

1/2m

1/2M

iM
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(e) Find the Norton equivalent resistance for the network shown in Fig No. 2 a4M
Ans: | Solution: To find Norton’s equivalent resistance removing voltage source and current source. | Diagram
Voltage source is replaced by short circuit and current source is replaced by open circuit so, | :1M
we get circuit as
Rn
calculati
n:3M
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—0 o
‘ 6 ‘_n/ o) n
Y ‘WGV“——JL
1o
A N
AN—D 3

T’\’C\C\‘Y\ﬂ C\‘T(UH: Fom A 4Q  we have 1601 410/

‘toy In porallel .
e S et e g s,
© T4 equivedent esi  RT=
Now 64, 6 & 4-I- wesistr ave in sewes |
- we have Rs = G+6+4 =16
= Nowton's equiva\em‘ fesistance Ry = 16
—_—

5. Attempt any TWO of the following: 12- Total
Marks
a) A coil of resistance 20 ohm and inductance of 200uH is in parallel with variable capacitor. 6M

This combination is in series with a resistance of 8000 ohm. The voltage of the supply is
200 V and at frequency of 10° Hz. Calculate

(i) Value of C to give resonance
(ii) The Q of the coil
(iii)  Dynamic resistance of the circuit.
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Ans: i)VValue
Avy 02 : of C -2
- 2T L
@ .‘/\('lLL(l..\V( R((\lk-\ ALS ’(1 2 Q Marks’
| A iQ of
— 9y Ty lo* Y 0o o
Marks
-G a -
= iif)Dyna
' 4. mic
¢ (MPULMLO g ' Resistan
Er )58) ce -2
- [ 2™ (125%) e
{256 \ e
ol Ruonass
@)EL : P
I ae Grlo ¢
L 2 G -
; - 2 16
VAE SRR o (1255-16) (26 ef
ak ng ALy B
a4 ok L
G & ok UOLL = aniue—=
- LN
6 G0,
; 0
o T) % 10 % 900 A\ 628
=LA
20
& 9 ST \L_
6 Dy AONLL ‘{qutow of  eodd civou
YL
7 TR
PIUNESIIS /L
Loy % e 79337-

~1o
1615 - G Ve by
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& [} |
@

()

200V, 4= 108 Hz

b)

Apply superposition theorem to Fig No. 3 for determining the current in 100 Q resistance.

6M

Page 23/




MAHARASHT &

(Autonomous)

(ISO/IEC - 2700

. 1 BOARD OF TECHNICAL EDUCATION
" tified)

WINTER-19 EXAMINATION

Subject Name: Electric circuits and network Subject Code: | 22330

Model Answer

step A - Lo e oJ\,lNi {0V sduvas &7 ot 50\/:\,\”\7,

Toll  Rshbans oumts  Cupply
1
0 % 20
o m\J T G . 36 .66

\ — - d = 20 =
< ’ 20
j 2\001\/ 3 \ 09O |
> ) ) ) U\)
MYQ} W e S
- g5 66

O = OS]
L 100N~ WW_/Z/%LOBQ, 172
T o ey DO S LY | 20

S\({) 0L S LDAMILL/ Ml/\jr 5AV oy

" Tokok Ry b eans. Qs N\ppl'?,

T — Ko Ead SIS :
B0y, = 2t — = 64.44
0+ v :
29n-
,‘ 1 - SO
T = = 0917959
‘L:.(,({

vz in Awon- ruishe - %‘ G ] = 0.‘3,_.‘"

<]

1,”‘1 03((([2\

Thn w_]m (YRPIN & A 00N~ ’fMM\_""

T - 1”7-5," = 03¢yt - o.7> = O7aes

24
Ans: Avg -
Step 1 -
' 2.5
L 1 Marks
\UD\I - | = SO/
% ,Step 2-
gon SO/ 2.5Marks
20 Final
———— i current 1
Mark
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i)Cascade Configuration

» !

+ 4 157,
+
Vl N' /U),

25
c) Draw the two port network and determine the indicated parameters for the following 6M
configuration
(i) Cascade configuration (ABCD parameter)
(ii) Series configuration
(iii) Parallel configuration
Ans: I, I, Each
e B configur
+ + ation:
4 —» | Two-Port Network <—| v, 1M
] _ Equation
for
paramet
er: 1M
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A pom H\.Lé;e 28y

A,Q/ ¢, D ot

of o ade AT SR TAN

A 8]_ A\ GI][‘\L Bz'k
@ D R /(‘( D, 7('2 D,

o<

( L {
oA L oo

ARCO XV ) Je ) hau

el l,-i j mcd'l"’?

X3 o ulbhpli L;J

ii)Series Configuration

L}
4 | 113 ]"a : >
Iy 1 = N, * : I,
1 '
: el oz l2a_ ;
| '
: :
Vi : : V,
1
: hb bn :
| o N, R :
1
v Vs !
: o = |2 :
-0 T ! o -
| '
S S 2 e e T S e i o e e e s 1
: o ©
‘ N ' '

iii)Parallel Configuration

1o
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! 1
) l I 1
B - < ! -0
- Ll : 4 N. + : Iz +
V1 1 V!a VZB 1 v2
' 1
-0 L - ¥al = 1 o-
! '
' 1
! 1
' 1
! 1
]
| Lip Ioy ‘
' B N, 1‘7 :
' V 2 1
: _w [Y,) ~ b :
! '
. 1
B s e R e L e N e o A s g o e 1
. Ry ", { |) > 2
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' (Y Jaog ret ol
. J
\ ¢ 1 e M A
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» \ \/ ‘ -{“. s ,:. }" v
1, PICS !7/\\)’\ i 122 a é Y Le
Birs: e conbipel QALUTER CAN
. A AN A ore )
‘.‘7"'}' 7.4 ’ ‘ l'f\l
1hen oA \
0I< ] st " TR !nh
Tz Vi 2 ‘t”\/z .
\ "ot i Y1y =T isat [ieh
I, - 1)|V \ ‘f), | \
eV, o= Yagat Tars
T2 = Jarat Tach

Attempt

any TWO of the following :

12- Total
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Marks

Find current in 40 Q and 10 Q in Fig no. 4 node voltage analysis method.

6M
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Ans: P V1-2
And | 5. 20V 1< marks,V2
M 2 eV V00 2 Mark
I——/\/\N\f e | } /\N\ﬁ_TQJ\/\N\,-—- -2 Marks,
3 \,\\ 83 g\ QY =5 | through
40 ohms-
1SV
SV | 1 OA % Gan- S 1 Mark,
] | through
B e 30 ohm -
Apyp L;.Amgé KL ab  wodes v, &V, 1Mark
g Gy o W =D
1 Qs )\ Y + 1 S ——)®
dos bk eg uson
1) = 1, 4 1a

i50- V) Vi I R

(S / 19 "\ 29
5a -V \ \ =/
S 2/' t V‘ — 29 2=
——— J - —
'\\ \s 2490
50 -V, g\/\*‘ 2)3*\{3,
—17\ ; T = 299
. RN — 209 -V )
e (BT = IS 27

ygou — 20V, = ySv, — 200 —|SV,

\2300 = ﬁc‘. G/;‘/l — \"3‘/)__ —/ (3)

ter sowad- U\L*fh‘”\

I\} = 'iq,|» LS’

VI—Q/O’\/)- VQ_ \fl-’(g/
L/JJ & 1\ TR
20 4 :

Page 29/



MAHARASHT ¢

(Autonomous)
(ISO/IEC - 2700

BOARD OF TECHNICAL EDUCATION

“tified)

WINTER-19 EXAMINATION

Subject Name: Electric circuits and network Subject Code: | 2233()
Model Answer
30
\ . \ L0 V., Vy -\ ,
. ) ( A “\\
CV Y \20 = 3V LHVARES
\|
\[ 2B
oV \ \ A 6V Q)
(SN \ \ AN g k.‘\\ ‘\('\J
: N A QY Wt gl
(\\{ \\‘\V‘"\\ = 3 ! ) \s | § et ‘(}"l
' ) \\ \ '\ { (lh A 2

M P Lying d

N 21.1%

\
N | 4
. V) 54 0 \7»)\
B ok ot
\ |\ © '\,\’l’ \\ - U-’))") ‘ /\

b)

Find the value of resistance to be connected across AB so as to consume maximum power
in Fig No. 5. Also find maximum power consumed by it.

6M
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Ans: Rth -2
A oL e LutM""'“‘ Wh sy Marks,
‘“‘I\AX‘fM‘“V\ (‘k)\,l)u . o (.“', ‘ Voc -
find omk
P\\” , ‘\\ <0 v 2Marks,
S : SA fourt Power -
" To (w(\d Py 0["(‘\” 2Marks
7,,_.,_1\/\/\\1— 4 /\/\/\/" ';\ (',”‘ . 4"!\ > AN
J' I p ¢ N PV \o erlmlw
< \ S
2an
-\ A K,il/\(} A P 0 U)' ol :
l - I —
® To hat Voc =
l NV AN = X,
| . ) [
118
(+) e \: c24
SN
p— ke = 0 (@
NN CIARREY
Cp (2 A e de >
Voo Sx8 - \S
2
0 Voc ’_l,?/ 7.03 128 W
Mo I Ll “e, o3
c) Find Z parameters for the network shown in Fig No. 6 6M
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Ans:

Z11-2
Marks,

712-
1Mark,

Z21 -
2Marks,

722-
1Mark
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