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(a) A softiron ring of relative permeability of
2000 has a mean diameter of 75 cm and
a cross sectional area of 20 cm®. A
radial airgap of 2 mm width is cut in the
ring that is wound with a coll of 1500
turns. Calculate the current reqguired
to produce an airgap flux of 0.55 milli-

weber. Neglect leakage and fringing. ’

Given Ly = 4x x1077 H/m. 5
(b) A single-phase two winding transformer
is designed to operate at 230/115 V,
50 Hz. Calculate the magnitude of the
secondary no-load wvoltage and its
frequency if the high voltage side of the
transformer is connected to 242+ 1
(i) 230V, 40 Hz
(iy 115V, 25 Hz
(liiy 280 V dc
(@) A coil is connected in series with af
capacitor of 10 micro-farads and the
series combination is connected across
a 250 V single-phase ac mains. The
resistance of the coil is 3.5 ohms. What
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(b)
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order that maximum current occurs ata
frequency of o
) 30Hz ST L

(i) 40Hz
(i) 110 Hz 2 -
A balanced three phase star gﬁr?eﬂm 2 5.' z
load of 250 kW takes a lagging current
of 200 A with a line voltage of 1000 V,
50 Hz. Find the circuit constants (resis-
tance and inductance) of the load per
phase. : 5
Derive the mathematical expression for
the charge stored in the capacitor of a
R-C series circuit connected across a
d.c voltage source. 4
The emf (electromotive force) per turn
for a single phase, 2200/220 V, 50 Hz
transformer is approximately 15 volts.
Calculate -
(i) the number of primary and secondary

turns and
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(i) the net cross sectional area of the

core, for a maximum flux density of

1.25 Wb/m* in the core. 3+3

8. (a) Explain with the help of a block diagram
the principle of power generation in a

nuclear power plant. 5

(b) A moving coil instrument gives a full scale @

deflection of 25 mA when potential differ-
ence across its terminals is 250 mV.

Calculate 5

(i) the shunt resistance for measuring .

currents up to 25 A and

(i) series resistance for measuring
voltage up to 500 V.
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BASIC ELECTRICAL ENGINEERING

Full Marks — 70
Time: 3 Hours

Answer Question No. 1 which is compulsory
and any five from the rest

The figures in the right-hand margin
indicate marks.

1. Answer the following questions : 2x10

(a) Three resistance of 12 ohms, 24 ohms
and 30 ochms magnitude are connected in
series and the series combination is
connected across a 220 volis d.c
source. Compute the power dissipated in
each resistor and the total power drawn

from the source.
PTO.
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Fnur resistance of 15 ohms, 30 ohms,

95 ohms and 50 ohms magnitude are

connected in parallel across a 230 volts

d.c. source. Compute the power dissi-

pated in each resistor and the total power

drawn from the source. What is the total
current ?

(¢) An inductor of inductance 50 milli-henries
is connected in series with a gapacitance
of 10 micro-farads. Find the impedance
of the circuit when the freguency is
(i) 50 Hzand
(i) 5kHz

(d) A direct voltage of 200 V is applied to a

coil of resistance 20 ohms and induc-

tance of 2000 milli-henries. Find the time
taken for the current through the coil to
reach one-half of its final value.

(b)

A resistor of 25 ohms in series with a
0.45 micro-farad capacitor is connected
across a supply at 270 V, 70 Hz. Find the
current through the capacitor.
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(g)

(h)

tance of the circuit,

. degrees behind the corre

Calculate the co

is connected to a symir
440 V balanced supply.
each phase is 60 ampe

voltage. Find the phase volt 1ge

total power. s AL
An iron fing with a circular cros:
7.5 cm diameter and a m
ence of 150 cm is wound W
turns. Calculate the fluxin the
circuit for an exciting current of &
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running at 960 RPM while drawing power
from a 50 Hz three-phase balanced
source.

Two admittances 0.025 £-50° and 0.015
Z45° are connected in parallel. Find out
the resultant impedance in rectangular
form.

Using Superposition Theorem, find the
current flowing in the 40-chm resistor in
Fig.1 below. - 6

20 c:ahms ED v

20 ohms

20 ohms

15V
;Fjg. -1

otate and briefly explain ‘Thevenin's
Theorem' with one example. 4
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(&) Describe the waltag& build up process 111

(b)

a d.c. shunt generator. Define ‘critical field
resistance. 5

A single-phase a.c. supply voltage of 230 V
at 50 Hz is applied to a coil of
inductance 4.5 henries and resistance of
2.25 ohms in series with a capacitance

C. Caleulate the value of the capacitance -

C s0 as to obtain a potential difference of
255 V across the coil. 5

A 3-phase, 3-wire, 415 volts, 50 Hz, RYB
system of balance supply is connected to
a delta connected load with Z,,=120 £40°
ohms, Z,,=155 £50° ohms and Zg,=100
£—30° ohms. Obtain the three line
currents and draw the complete phasor
diagram showing the line voltages, line
currents and phase currents. The supply
neutral is earthed. 7

What are the expressions for
(iy the ‘torque developed’ and
(i) 'back emf induced' in a d.c. shunt

motor 2
Explain all the terms in the expressions
very briefly. 3
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