Total number of printed pages — T0 B. Tech
BENG 1102
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BASIC ELECTRICAL ENGINEERING

Fuwull Miarks — 70
Time — 3 Hours

Answer Question No. 1 which is compulsory
and any fve from the resi.
The figures in the rght-hand margin
indicate marks.

1. Answer the following questions : 2>=10

(a2) Explain briefly the superposition principle
of finding out current Iin one particular
branch of a nmnetwork containing several

voltage and current sources.




(b)

(c)

(d)

A coil has a resistance of 10 ohms and
inductance of 1 henry. What will be the
value of current after 0.1 secondcd of

switching this coil to a 100 V d.c. suppiy ?

A condenser of S8-microfarad :::Eipac:i-
tance is connected to a d.c. source
through a resistance of one mega-ohm.
Calculate the time taken for the con-

denser 1o receive 95%c of its final charge.

What is the eguation of a sinusoidal
current of 60 H=z=z frequency having an

rrms value of sO A 7

Calculate the power dissipated in a
15-ohm resistance when a wvoltage of

(225 + 225 sin 3141 is applied across it.
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Calcultate the bandwidth and quality

factor of a series R-L-C resonant circuit

"Thaving R=10ohm,L=0.5S5mHand C=015

miicrofaracd.

Three similar resistors connected in star
craw a line current of 10 A from a 3-phase,
415 V., 50 Hz balanced supply. VWhat
should be the value of the line voltage to
obtain the same line current with the
resistors connected in delta 7

An electromagnet has an airgap of 5 mm
and the flux density in the gap is 1.5

Tesla. Calculate the ampere-turns reguired
by the gap.

Explain, in brief, why the torque devel-
oped by a three-phase induction motor
becomes zero at synchronous speed.

P.T.O.



() Draw and briefly explain the block dia-
gram showing the principle of generation

of electrical power in a nuclear power
piant.

=, (a) Compute the current in the O.71-ohm
resistor connaected between Nnodes A and

B in Fig.1T using Kirchoff's Laws. &

A0 A
.05 ohm t O.05 ohm

160 A

Figure - 1

(b) State and explain the Thevenin's theorem

with an example. <3
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=3 (a) Explain the terms 'rms value' and ‘aver-
age value’ for an alternating qQuantity and

determine these values for a siNnusoicial

voltage. <1

(b) In the parallel circuit shown in Fig.2, the
voiltage across the 3-ohm resistor is 45

voits. Cailculate the total current | and draw

the complete phasor diagram. &

= [
e
DT- . 3 ohm
v
— = oh
Dnl ~ ¥ ) ™

Figure - 2

A S-phase, 3-wire, 240 voits, 50 Hz, RYE

system of supplyhas a delta connected

lcad with Z2.,, =Z_,, = Z_.—15 = —30° ochms.

BENG 1102 5 P.T.0O.



(b)

Obtain the three line currents and draw
the complete phasor diagram showing the

line voltages, phase currents and line

currents. 5

AnNn iron ring has a mean diameter of 30
cm and a cross sectional area of S cm=.
It is wound with a coil of 1500 turns. An
airgap of 1.6 mm width is cut in the ring.
Determine the current required in the coil
to produce a flux of 0.45 milli-weber in
the airgap, if the relative permeability of
iron under these “c:-_::rnditicrns iIs 900.

Neglect leakage and fringing. Given,

Ly = 4k =<10"7"H/ m. 5
[ (aa) Explain the principle of operation of a
single-phase two winding transformer.
Derive its EMF egquation. =k
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() VWhat is an autotransformer 7?7 A single-
phase, two-winding, 250/150 V, 50 Hz=
transformer is to be reconnected as an
autotransforrmer to get a voltage of 400 VvV
from a 250 V source supply. Show clearly

the connection diagram. 3

(<) Calculate the loss of energy caused by
hysteresis in one hour in 50 kg of iron.
the hysteresis loop area of which is
equivalent to 250 J/m32. The operating
frequency is 50 Hz and the density of
iron is 7.8 > 10° kKg/m?=. =

5. (&) Describe the principle of operation of a
d.c. generator. Write down and explain

the expression for its ‘induced emf'. 4
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(b)

(c)

(b)

BENG 1102

tion diagram in each case.

Describe the various methods of excita-

tion of aqd.c- machine. Show the connec-

=3
Explain how the operating speed of a d.c.
shunt motor can be changed by varying
its field flux. Can the speed of thhe motor
be reduced below its rated value by this
method of speed control 7 Explain. 3
Explain in brief the construction and
principle of operation of a three-phase
squirrel-cage induction motor. Draw neatly

its speed-torque characteristics. (S

A S-phase, 50Hz, 415 V, 6-pole induction

motor runs at a speed of 960 RPM.
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Calculate its ‘silip” and the speed of its

rotor mmf with respect to the rotor struc-

ture. =

(c) Explain in brief how a single-phase
induction motor is different in construc-

tion as compared to a 3-phase induction

motor. >

State the merits and demerits of movwving

irom iNnstruments. 2

(b)) A permanent magnet moving coil instru-
ment gives reading of 30 mA when the

potential difference across its terminal is

90 MmV. Calculate <}

(i) the shunt resistance for a full-scale
deflection corresponding to 180 A

(ii) the series resistance for a full-scale
reading with 600 V.
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(<)

A generator supplies a variable frequency

voltage of constant amplitude 150 V (rms)
to a series R-L-C circuit haviﬁg R= 10
ohm, L= 5 milli-henry and G; O.15 micro-
farad. The frequency is to be varied until
maximumm current flows in the circuit.
FPredict the maximum current, the
frequency at which it occurs and the
resulting voltage across the inductance

and capacitance. <4
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