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3 Hours/100 Marks Seat No.

Instructions : (1) All questions are compulsory.

(2) IHllustrate your answers with neat sketches wherever
necessary.

(3) Figures to the right indicate full marks.

(4) Assume suitable data, if necessary.

(5) Use of Non-programmable Electronic Pocket Calculator
Ly permissible.

(6) Mobile Phone, Pager and anyv other Electronic
Communication devices are not permissible in
Examination Hall.

MARKS

1. Attempt any five : 20

a) The waveform of a voltage has form factor of 1.15 and peak factor of 1.5 and

if the maximum value is 4200, calculate average and r.m.s. value of voltage.

b) Define frequency, time period, lay and load with reference to alternating
quantities.

¢) What are the different powers in single phase A.C. ? State their formulae with

their units. Show these powers in the form of power triangle.

. o 100 1000
d) A series circuit has R = 10Q), L = —n——mH and T i Fcl connected across

200 V supply. Find the resonance frequency and current. Also find Q factor
of circuit.

¢) Explain balanced load and unbalanced load with reference to 3ph load with

illustration.

o P.T.O.
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MARKS

f) Find the equivalent resistance across XY.

f 6 n

Fig. 1

g) State maximum power transfer theorem. How to find the maximum power ?

2. Attempt any two : 16

a) 1) Derive an expression for instantaneous current in purely inductive circuit
when sinusoidal voltage v = V., sin ot is applied to circuit. Represent
Vnand I in the form of phasor.

i1) A capacitor connected to 23() V, 50 Hz supply draws 15 Amp. What current
will it draw when capacitance and frequency both reduced to half ?

b) An a.c. circuit consists of two inductive coils A and B connected i parallel
across 100 V, 50 Hz supply. Coil A takes [2 Amp at .9 p.f. and total current
of the circuit is 20 Amp at 0.8 p.t. Calculate :

1) The equivalent resistance and reactance
11) Individual resistance and inductance

1) Power factor of coil B,

¢) A resistor RQ and coil having resistance rQ and inductance L henry
connected 1n series across 230 V, 50 Hz supply. The voltage across R is
140 V and voltage across coil is 120 volts. The current taken is 5 Amp.
Find (i) R, r and L (ii) Power factor of cotl and total circuit (111) Draw phasor
diagram. |
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3.

MARKS

Attempt any two :

a) 1) A circuit having non inductive load takes a current of 22 Amp when
connected across 220 V A.C supply. Calculate value of inductance with
negligible resistance to be connected in series with the above circuit to
draw same current from 240 V 50 Hz supply. Also determine the phase
angle.

i1) Draw impedance and admittance triangle for 3 + j4Q and § — 6;€2.

b) An inductive load connected to 230 V, 50 Hz supply takes a current of 15 Amp
and dissipates 2000 watts. Determine the load parameters. Find the value of
capacitance to be connected in parallel to improve the power factor to .9
lagging. What would then be current taken from supply ?

¢) Two impedances Z, A =0+ 8 and Zpy =4 - 3j are connected in parallel across
230V, 60 Hz supply. Using admittance method find the current in (1) Each
branch (ii) Total current (111) Total power factor.

. Attempt any two :

a) 1) Define phase sequence and express three phase voltages analytically show
graphical representations with phase sequence you assume.

11) State the advantages of 3 phase system over single phase.

b) 1) With neat phasor diagram derive the relation of phase current and line
current in 3 ph balanced delta connected system:.

i1) Derive power formula in terms of line values in case of balanced star
system from P = 3 Vph Iph cos ¢. Also state the formulae for reactive

power and apparent power with their units.

¢) 1) A balanced 3 ph star connected load is supplied with 3 ph 400 V, 50 Hz
supply. The current in each phase is 10 Amp and lags by 60° behind
phase voltages. Calculate power supplied and phase parameters.

i1) Three identical coils each having resistance of 15 and inductance of 03 H
are connected in delta across 3 ph 400 V, 50 Hz supply. Calculate
(1) Phase current (ii) Line current and (111) True power consumed.

16

16
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5. Attempt any two : 16
a) 1) Briefly describe an elementary three phase alternator and e

xplain how it
generates 3ph supply.

i) Using mesh analysis find the current in 3Q).

AL
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Fig. 2

b) Calculate the current in 6Q using node analysis.
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MARKS

¢) 1) Find the power consumed in 8Q using nodal analysis.

| o
g
20A 10@-
i i
Fig. 4

11) Calculate the resistance between AB using star/delta or delta-star
transformation in Fig. No. 5.

2 O

{4 £5%

2251

LS
1o £L.

Fig. 5
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6. Attempt any two : 16

a) 1) Use superposition theorem to determine the current in R, of the circuit
shown in Fig. 6.

‘V'V\NWV\N\*—-———-—"
KL= 4S54
W l
1 S
oV

<
™
1
9
— NWNWMWM__
oN
N

Fig. 6
11) Using source transformation in Fig. 7 draw single practical voltage source

hence find the current in 6€2 .

£S5

20 Lo 54
oA

A

Fig. 7
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MARKS

b) State Thevenin’s theorem hence

find the current in 100 using Thevenin’s
theorem.

2 4

%gwwy

el
8 3
l"———} R AVAVAL V. Se—
P2
| O Vv
Fig. &

¢) 1) Develop Norton’s equivalent across CD in Fig No. 9.

P 3 L

SEIA 751

—————m T

Fig. 9
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MARKS

i1) Find the value of R; m Fig. No. 10 so as to absorb maximum power.
Also tind the maximum power.
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