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A. Answer the Iﬁllowinf: quesﬁoalas‘. 2x10=20

WY i g

- () ¥hy alpebraic suiniof all the voltages in a closed loop in not zero in an ac circuit?
(by Wheth

efhict Superposition theorem is applicable for power measurcment and why?
e
' %vﬁﬁcp@wﬁ%nf&p{nﬂ y-inductive gitout’ | L et e

w

v gy i nge

O What do you nian by Balinced 34 systoni? Wiite th ailvitige of interconpection of 3-
"R Tyaem, | SR ARTL TN LR i TR .
o) St Fattiday’s taws of octromagnetic induction aid Ampere'$ereui@al law,
)y Difine active clenient and passive element with example. L iy : %

@) V =\2 x 200 cos.500¢, P,,, = 250 watt, power factor = 0.7 lagging. Calculate the reactive
power of the system. =~ = 7 :
() Using Kirchhoff"s-current {aw and Ohm’s law, find the magnitude and polarity of voltage V in
the figure shown below, e o '

B. Answer any 4 questions of the I'ollovlving:i:T i s . 4x20=80

“(a) State Norton’s theorem. With the help of Norton®s theorem, calculate the current flowing through
the 3 Q resistor connected across AB of the network shown in Figure below. All resistances are in ohm.

Pr.T.0.
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' -51514NCes are |
{ "[l, Fi\r'l:" bC]U“. f\“ resistan re in
nelw o &) 0“.

and B in the

tween points A

(c) Iermine resistance b

(2+6)+8+4=20

" and Mutual inductance.

e
Zﬁcﬁm MMF and Reluctance. Define Self inductance

fine Hysteresis loss and Eddy current loss. Dctcmllnﬂ» W. : 3
2. ooils are connected in paralle] such that mutual M%‘iﬁ?ﬁff 1000 turns on its omtml limb. _
‘:‘95'“ (¢) A cast steel d.c. electromagnet shown in Fig. WW;”"S&’ of 2.5 mWh in the air-ap. Neglect
it " Determine the current that the coil should carry o produce a m(:ast stoel is: gy
leakage. Dimensions are given in cm. The magncuuum.amrc for 4

two coils, when the

0 5L
Flux density (Wb/m?) : 0.2 05 0.7 ;00 e
Amp-turns/metre : 300 540 ' 650
. s f_‘}s"_"‘]‘r‘ 1 E '
']
i : e
| H 3
@ 30 e
I - —s |G| —=|s}~
| ! k W
o] \.- 5.___.....‘._*(_ __J

, (242)H(34+5)18=20
’ }mﬁﬁns cocfiicient of coupling. Prove it co={icient of coupling between two t‘mls is K—_____ g
NNty . . . L“L |
whm‘.l(ls_ﬂ:c mutual'i.nducta.ncc andL,,Lz are thé sclfmductanocs of the two coils.

(b)Twordmhm!?SOmcodsAmchcmpamﬂelp!anm A current changing at the rate of 1500
Afsec in A induces an emf of 11.25 V. in B. calculate the mutual inductance of the arrangement. If the
self-inductance of each coil is 15 mH, calculate the flux produocdmoo:l Apcrmnpcre and the percentage

of this flux which links with coil B.

(D)(%ﬁnc form factor) Calculate the average and r.m.s values of the voltage waveform shown in fi
be gure

W,
4 — .
2..
v -
r o_ 1 2 3
-2 |
4L —e t(ms)

[(145) 454 (148)]=20
P.T.0.
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4. (2) Derive the expression of average power for RC series circuit.
t ‘ ) Describe the working principle of transformer. ’
| (9 A 25 KVA transformer has 500 turns on the primary and 50 turns on the secondary winding. The
~— pAmArY 1§ connecied 1o 3000V, 50 1z supply. Find the full load primary and secondary curreats, the
 secoudary emf and the maximuny i ju the core. | . -
(d) In a series-parallel circuit, the parallel branches A and B arein series with C. The impedances-are

i 54)91Zn=(5*312)nahd“z.e_=i(s+36)numew1mgeappnedmmecﬁwhiszwva150
_ . Hz, calculate (i) cwrrent I, I and I, X

(i) .active power diSSipawdinﬂnthmcrmisﬁvcbmndmand
(i) power factor of the circuit. < . \ :

- ———

- Sasains : 3434441820
5. (2) Derive the relationship between () line. voltage and phase voltage, (i) line current and-phase™"
current-of 2 balanced 3-® star connected system. p o T S T
| (b)masidenﬁdoousmmmmmmmhm_v,smmg&dmmﬁmw.'n.g.p,t
is 0.8 lagping. What will be magnitude of line curreats and total power if the same coils are connected in
method, what willlbcﬁ:er_cadingofthé;ratana&s. - | .
_£c¥ A series circuit has R'= 10Q,L=50mHandC= 100 pF and is supplied with 200 V, 50 Hz. Find
“ (i) impedance, (i) curreat, (iii) power, Gv) power factor, (v) voltage drop across each clement.

":_‘___- ' 54+748=20
- .- . \
Rt . v o
= R S 1;2?

=
. o~ P
Stk EEEREEEEESE t*ﬂtt*#tttt##ttttt kxEEE

e e ————
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Answer the following questions:

(a) What is the significance of form factor and peak factor?
(b),Prove that current flowing through a purely inductive circuit lag
(cf What do you mean by active power and apparent power?
(¢) Define RMS value and Phase sequence.
) Compare electic and magnetic circuit with respect to their similarities.
(f) State Fleming’s right hand rule. What do you mean by leakage flux?
(g) What is hysteresis loss? On what factors does it depend?
y (h) Why 3-phase system is interconnected in the form of star or delta connection 7
/(i) In a series R-L circuit, the voltage and current are expressed as: v(f) = 20 sin (314t+ 21/3) and
i(r) = 4 sin (314t + w/2). Determine the average power and power factor of the circuit. :
() A 4 Q resistor is connected to a 10 mH inductor across a 100 V, 50 Hz voltage source. Find input
current and reactive power of the circuit.

s behind applied voltage by 90°.

- B. Answer any 4 questions of the followings: 4%20=80

i e o S

1. (a) Using Thevenin’s theorem, determine current flowing through 1Q resistor across AB of the network
shown in figure below.

(b) Using Superposition theorem, find the value of output voltage V, in the circuit shown in figure below.

4A
ANA +
in

() Fe s —l

3 s 'Si thod.
Find the branch currents in the circuit shown in figure below by using Nodal analysis me
(c¢) Fina th

(67471720
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2. (a) Deline MM and R N gy g

e [ P nlino h
Hicie Ini gl g ]
L ic induct :,]'H\L' |.!‘.‘¢'.": L‘UL”?L.L,‘.! O C( l‘ I} »
l . s il i clromagnelic inducuon. |
{h] 5‘0:.1'.“' 1 .l'.ILH'\ S aw 0 iechron $

e the self inductances of the two ¢oils
K= _ M where Mis the mutuel inductance and L-. L. are the self inductanc

e f emi
(€) A metal ring of mean diameter of 80 cm is made up o I.\vo s
separated at junctions by pieces of copper each of 1 mm lthI\ﬂGSS.‘
turns, calculate the value of current required to produce a flux densi

. ~ .
permeabilities of cast iron and cast steel are 200 and 1200 respectively and for copper

-circular pieces of cast iron and cgg
If the ring is uniformly wound With |
ty of 0.85 wb/m’ in the ring. The relafjy,

[2+2+6)+10)yq

3. (a) Define self inductance and mutual inductance.

(b) Two coils of self-inductances L, anq L, are connegted in series and Ih; mutual ip_ductance bet:teenfthem is
M. Determine the equivalent inductance of the coils iftlneir (i) mmf are additive and (if) mmf are subtractive.

(¢) The combined i nductances of two coils connected is} series are 0.6 H and 0.] H respectively when connected

e D

[2+5+5+8)=20
4. (a) Explain with diagram the measurement of 3-phase power by wo-wattmeter method,

(b) A coil is in series with a 20 HF capacitor across a230V, 50 Hz supply. The current taken by the circuit is
8 A and the power consumed is 200 W. Calculate the jnq Ctance of the coil if the Power factor of the circyjt is

u
(i) leading (i) lagging. Draw the vector diagram for each condition ang calculate the coj| Power factor in each
case.

(¢) Describe the working principle of transformer.
(d) A 10 Kva, 6600/220 v, 50 Hz
transformer to be ideal and calcylate
(i) the vo! lage transformation ratio, (ii) the tota] turns of the high voltage and Jow voltage coil, (iii) the primary
—-—anuc._ﬂndag_curcem of the transfy :
: [4+8+(3+5)]=20
3. (a) Two impedances 2= (8 +j6) Q and Z;=(3-j4)Q are connected in parallel. [f the tof
combination is 25 A_ find (he current taken and powe i

(b) Derive the relationship between (i) line current ang phase current (i) 1i
balanced 3-® star connected system.

(¢) A delta connected balanced 3-phase load is supplied from 3-phase,400 v supply. The line current 1s 20 A
and the power taken by the load s 10.000 w. Find (i) impedance in each branch (ii) the line current. power
factor and power consumed if the same load 15 connected in star

al current of the

[8+6+6] 20

'.'.""".'"‘!l’.!lni*x‘ta.|rr
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A. Answer the followings questions:

i
e acti ive power. d m oot . o
Ot Ity it b
Fg; ?\ghét do you mean by retentivity and c?erciV:}YgO;:a:‘[;'g"e"C material?
. - of an alternatin s
(d) Define Time period, peak value th respect to their dissimilarities.

¢) Compare electic and magnetic circuit w1 )
Ef))Stath;;r:aday‘s laws of electromagnetic induction. Whatfdo youdmea,} by | .
(g) What do you understand by eddy current loss? On what factors does it depend).

- i) Phase sequence
) Define the terms:- (i) 3- phase balanced supply (i) |
Ei)) A coil has resistance of 10 © and draws a current of 5 A when connected acrogs I

source. Determine the reactive power of the cirFuit. _ ‘
(i) An a.c. voltage and current expression are given by v= 200 sin ot.andi= 100 sin

Calculate impedance and power factor.

B. Answer any 4 of the followings:

L. (a) In the circuit shown in figure below calculate (i) current through 25 Q resistor (ii) supply vol

AAN,
vYY
o

5A

0'-——<—-+?

(b) Using Norton’s theorem, dete

rmine the t whi : 14 :
the network shown in fiy below, current which would flow in a6 Q resistor cont

' (c) Use d i?
. ST W :
| ) 5 “1"‘ 5‘_‘* \ eision 1o find resistance between terminals AR of the circuit show
%.I A | '__'“ : B —
b _ 2 m "..
4 . D 20

i the area of the hysieresis ;
: e <sis loop is :
[ magnctization. P Propartional 10 the work done

SRR show n i Fi. below has g cai

CATVLO produce 4 My of 215 ;

ahion carve o cagy :
Tk

b
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entical colls with termi i .
o identic th terminals TiT, and T;T, respectively are placed side by side The inductances

_.d under different sets of connections are as follows:

) W hen I
W
|“| LA

nductance of each coil and the coefTicient of coupling.

(a) Fi
vV

+20V

Al

is connecied to Tyand inductance measured between T, and T
- - .
wen T, 1s connected 1o Ty and inductances measured between T,

nd the average and rms values of ac voltage whose waveform is given in figure below.

isd H.
and Ts is 0.8 H. Determine the self

(6+8+6]

0
=5V

T

(b) Draw a vector for the circuit shown in figure indicating the resistance an
voltages V, and V, and the current. Find the values of (i) the current I (i) Vi

20 0.1H 50pF

10 0.05H

A

1

L 0200V,50Hz

(c) In the circuit shown in figure below,
in order that the current in the circuitis 1

4.(a) What do you mean by balanced 3 phase
voltage and (ii) line current and phase curren

the total power

—(hy-A batanced-delta mneﬁedmdﬂmﬁmgﬂf—ﬂﬁcmﬂﬂrd%
ected in star across

3 phase supply. If the coils are re-conn
power consumed.

(c) Each phase of 2 3 phase, delta conn
is 440 V at 50 Hz. Compute the power consume
readings of the two waitmeter connected

S (a) Derive the emf equation of an ideal transformer.

(b) A single phas
winding. The nel
50 Hz supp'y, cetermine

derily in e v

(c) [ wo

determine the voltage at a

0 A. Draw the phasor diagram.

system? Derive the relation between (i) ir
{in case of a balanced 3 delta

ected 10ad consists of an impedanice
d by each phase impedance and total power. What will be the

2 50 Hz transformer has 100 turns on the primary winding
cross-sectional area of the core is 250 cm’. If the primary ¥
(i) the emf induced in secondary winding and (ii) the

2 4 T 12
ESIEEA [ 100 | '
e il

d reactance drops, the terminal
and V, and (iii) p.f.

Y

' ]

frequency of 50 Hz 10 be applied across AB

[5+7+8]
1e voltage and phase
connected system, also calculate

103 A 0.5 power factorfrom 100-Vs———
the same supply, find the line current and total

7 =90 £60° ohm. The line voltage

[{2+-6)+6+6]

and 400 turns on the secondary
vinding 15 connected to a 230 v,
he maximum value of the Nux

» 5 €1 and
‘l]:!.v Su S 1A al A8
e .m- \ faicd @f Conl

[ Jse resistanct

i
g Vil
=

>4 i #K)

o '
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e cOVrees ernatives from the followings:
——
2%10-20

sl

i l)51'..1cdsclfa|1d mutually induced emf
] \x'h:_n q you imean by retentivity and coercivity of a magneti ial’
/4 pifferenate between form and peak factor i o o
crte Faraday’s law of electromagnetic induction

yefine MMF and reluctance. |

fferentiate impedance and admittance.
AB) Wate dqwn some advantages of 3® system over single phase system.
Define line voltage and phase voltage in a 3® system.

\ ¢t
rove that the average power in a purely capacitive circuit is zero.

f (iP
! A a.c. current given by i = 14.14 sin (ot + w/6). Calculate rms and average valuc.

/
b

k

~

swer any 4 of the followings: 4x20=80

onstant voltage source (i) Active and Passive n

g. An
etwork

y Define the terms : (1) ldeal ¢
KVL and KCL, find the values o ow. All resistances are in

+20 V-

J.(a
(b) Using f Vand | in the circuit shown in fig. bel

ohms.

1 10 ‘ ‘
1
3o V.
v 6oV
15

' i : s N
(c) Using Norton’s theorem determine the current flowing through 25€2 resistor connected between ot
C ) y
fig below.

and O as shown in

30

¢ resistance between points A and B.

o i' I ne lh
‘(l’ "(H lh& C:I Cll.'ll ShOWI‘l mn I.gU[B belOW de[c min
e s e

e s
6 4

R

e

A
= lzmtwfﬂ
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Al Show that K \

o-efhcient ol cnuplmg
, . ccinely and K 1s co

vElte of coill and coil? respectively

where || and L2 are inductances

)
: ) hysteresis
(h“&‘l 1S meant by eddy curren lass and Magnetic hy

1018 meg )

C"/}/’

e by & the mutual inductace beqw
(' [ self inductancesl| and 1.2 are placed side h)_ Sl(}Zratll‘:e net inductance of the coil
) Two ¢ el induct : : n
%:l lf\\|o LOI]? ol se onlneclcd  serics then derive the expressio
il the Couls are ¢ o S ‘
. = ‘active
/(l) mmf are additive and (1) mmTare subtrac

€en (he,

m i
S whey, the,,

['wo identic 0 d B are connected in parallel. A current changing
Mo i ur are connecled in par !
nscoils A an p . :
y‘) “f lIJ s 7t:nl‘lnll'sll 25V in B. Calculate the mutual inductance of the a
N A induces an 2

A
; ced in coil A per Ampere and
"ductance of each coil s 15mH, caleulate the Nux produced in coil A per Ampes
il < 4
fux which links with B

al the raje of 1500 5,
rangemeny, | Th |

the Percentage of th,

3. ) What do you mean

|4+6+ﬁ+4-
iiferings 4

“phase and phase difference ) ] \

b lternati . [: th pcl1k peak value of 20V passes the firs zoro &l 60%. Wiites down g
( n alternating currem w; ak- S e

\%:?a Eneous curreny €uqation. Draw the waveform,

\(t}/in\: the rms and ay

erage valuefor the trapezoidal current waveform shown in fig. below
[«)
'

\D“)A/currcnl of §

A Nows througlh a non-inductive re
supplied ay 250-v, 50-Hz. 1f the voltage across the res;
impedance, reactance and resistance of (he coil (b
Draw the vector diagran,

sistance of 25 () I series wigly a choking cojl when

V, calculage (a)

[2+2+8+8)

(6 - j8) ohm are connected
ranch? Find a1 the power
phasor diagram.

ﬁ:;cg)r of individya| circuits and of Combiatio

on for INstantanegys
veand ap
0 Wattimetgy

. Draw the
Power apg average powey iy, asingle phase series R circuit.
Parent power.

e sufficient 19 Measure o)

fine active reactj
Prove tha Lw

4 power facyg, 0.8 whep connected across 5 460 V, 30,
of the loagd Per phase

principle of aper.
A 6600/220 V.30 H, smele phase g

tii) lhe Qﬂtcll\'e Cross "-1_'['I|n|l.']| are

S 1500 tuyyg on 115 Priman side Find\ﬂ@ondﬂ".\'
3 of s core i the Maxmum 3,4 densiy 45 ) lesla

15454 446)
-o--!gq-lblI!l‘\'0l|l'h-.ltii!tt-l
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