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(c)

(d)

(e)

BENG 1102 2

Calculate the voltage at the terminals of
the coil of resistance 5 ohms and induc-
tance 10 henries at the instant when the
current is 15 amperes and increasing at
the rate of 5 ampere per second. What
is the stored energy in the coil ?

A 5-microfarad capacitor is connected
to a constant DC voltage source of 230
volts through a resistance R. Across the
capacitor a neon lamp is connected that
strikes at 130 volts. Calculate R to make
the lamp strike 4 seconds after switch
has been closed.

A circuit consists of a resistor of 15 ohms
in series with an inductor of 0.2 H. The
frequency is 50 Hz. Calculate the con-
ductance and the susceptance of the
circult.

A resistor of 115 ohms is connected In
series with a 50 microfarad capacitor to
a supply at 230 V, 50 Hz. Find the voltage
across the capacitor.

Contd.

(9)

A 3-phase balanced star-connected load
is connected to a symmetrical 3-phase
415 V balanced supply. The current in
each phase is 45 amperes and lags 45
degrees behind the corresponding phase

voltage. Find the phase voltage and the
total power.

An iron ring with a circular cross section of
4 cm diameter and a mean circumference
of 80 cm is wound with a coil of 400 turns.
For an exciting current of 2.5 A in the
coil, the flux is found out to be 1.5 mWhb.
Calculate the relative permeability of iron.
(L =47 x 107" H/m).

What do you mean by the term ‘slip® of
a three-phase induction motor ? Calculate
the slip of a 6-pole induction motor running
at 1140 RPM while being connected to a
60 Hz three-phase source.

(j)  Write down the expression for the ‘emf per
turn’ induced in the windings of a single-
phase two winding transformer. Explain
the various terms in it.
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and inductance 0.6 H in series with a
capacitor. The resonant frequency of the
circuit is 65 Hz. If the supply given to the
above series combination is 300 V, 70 Hz,
find

(i) the line current

(i) the power factor and

(iif) the voltage acrossthe capacitor. 7

A magnetic circuit comprises two parts in
series, each of uniform cross sectional
area (c,s.a.). They are

(i) iron of length 90 mm and ¢.s.2.75 mm?

(i) an airgap of length of 0.6 mm and
c.s.a. 82 mm2.

A coil wound on the iron part takes a
current of 100 A to produce a flux density
of 0.56 Tesla in the airgap, The relative
permeability of iron is 2500, Estimate
the number of turns required in the coil

assuming all the flux to pass through the
given magnetic circuit. 7
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(b)

(a)

(b)

A 4-pole d.c. shunt generator supplies a
load of 20 A at 220 V. The field current
of the generator under this condition is 2 A.
The armature resistance of the generator
is 0.5 ohm. Calculate the generated emf
under no-load. Neglect the brush-contact
drops as well as armature reaction and
field saturation. 3

Derive the ‘emf equation’ for the emfs
induced in the windings of a single-phase
two winding transformer from first prin-
ciples. ' 5]

How does a single-phase autotransformer
differ from a single-phase two winding
transformer ? Show the way a single-phase
two winding transformer is connected to
obtain a single-phase autotransformer.

5

A moving coil instrument requires 25 mA
current for a full-scale deflection. It has
a resistance of 5 ohms. Calculate the
resistance required in parallel to enable
the instrument to read up to 5 A. 3
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