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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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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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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

Page 3/




MAHARASHT &

: BOARD OF TECHNICAL EDUCATION

(Autonomous)
(ISO/IEC - 2700 tified)
WINTER-19 EXAMINATION
Subject Name: Electric circuits and network Subject Code: | 2233()

Model Answer

4
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:

Page 16/




MAHARASHT &=
(Autonomous) ‘
(ISO/IEC - 2700

Subject Name: E

< :BOARD OF TECHNICAL EDUCATION

“tified)

WINTER-19 EXAMINATION
Subject Code: | 2233()

lectric circuits and network
Model Answer

17

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
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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 +
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' 1
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Marks

Find current in 40 Q and 10 Q in Fig no. 4 node voltage analysis method.
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Ans: P V1-2
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M 2 eV V00 2 Mark
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40 ohms-
1SV
SV | 1 OA % Gan- S 1 Mark,
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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)
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\ . \ 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
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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.
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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
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c) Find Z parameters for the network shown in Fig No. 6 6M
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