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wutput Note: Answer any FIVE questions.
viarks)
viarks) 1. (o) Derive the expression for the energy stored in a magnetic field. (6 Marks}
varks) ®) A flux of 0.5 mwb is produced in a coil of 200 turns wound on a wooden ring by ©
current of 3A. Calculate
JAarks)
1 sinu- ) Inductance of the cail.
el i) average e.m.finduced in it when a current of 5A is switched off, assuming the
current to fall to zero in 1ms. ;
i) the mutual induciance between the coils, if a second coil of 600 turns was
uniformly wound over the first. v (6 Marks)
farks) (c) In a circuit supplied from 50 H z the vottage and current have maximum values cf
500V and 10.A respectively. At t = 0. their respective values are 400V and 4.4
both increasing-positivetly. L
)  Wirite expressions for their instantaneous values.
i) Find the angle between V' and I and
iarks) iy [ att=0.015sec (8 Marks)
2. (@) Show that the average power is a pure inductance with a sinusoidal voltage s
arks) zero. (5 Marks)
(®) The equation of an alternating current is given by 1 = 42.42 sin628t. Calcuiaie
arks) its
i) Maximum value i) Frequency i) RMS Value
arks)
arks) iv) Avercge value v) Form Fcctor (5 Marks)
arks) 7c) Two circuits with impedances of z; = (10 L Jj15)Q and z, = (6 — j8)Q cre
connected in parallel. If the supply current is 20A, what is the power dissipated in
each branch? (10 Marks)
3. (@) Show thatin a 3 phase balanced circuit two wattmeters are sufficient to measurs
the total three phase power and power factor of the circuit. (10 Marics)

() A balanced star connected load of (8 + jB)Q per phase is connected tc o
three phase, 230V supply. Find the line current, power factor, power, reactive

voltampere and total voltampere. (10 Marks)

4. (o) With a neat sketch explain the construction and working of a single phase, induction

' type energymeter. (8 Marks)
() With a neat diagram and switching tabie explain two point control of lamp.

(6 Marks)

{c) With a neat sketch explain any one method of earthing. (6 Marks)
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Draw the schematic represen'rchon of senes, shunt and long-shunt compound
generators. In each ¢ cse, write the votcge balance and current balance
eqguations. (6 Marks)

2

Give reasons:

) The armature winding is-placed on the rotor in a de machine.

iy  Shunt motors are used for-constant speed -applications.

iy Series motors should not be started without proper load. (6 Marks)

A 6-pole, dc shuni motor has a lap-connecied armature with 492 conductors. The
resistance of the armature is 0.2 and the flux per pole is 50mWb. The motor
runs at 20 revolutions per second when it is connected to a 500V supply for a
particular load. What will be the speed of the motor when the load is reduced by
50%. Neglect contact drop and magnetic saturation. (8 Marks)

What are the main pars of a fransformer? What is the function and the main
mcterial of construction in each case? : . ‘ (6 Marks)

,Wdh respect to a transformer, give reasons for the follownng

¥ there is small primary current even: when the Iocd is not connected.
i) the core lossec are cons'rcm for on', load. -

i) There ls an inrush of curren’r in fhe pnmon, wnen'fhe secondcry is loaded.
§ (6 Marks)

.Deﬁne ’rhe power efﬁcency cnd regukmon of a Tronsformer The maximum effi-
ciency at full load and unit power factor of & single-phase 25kvA; 500/1000 V,
50 Hz, transformer is 98%. Determtne n‘s efﬁc:tency at

D  75%load, 0.9pf and i) 50% load, 08pf. (8 Marks)

What are salient and nonsahem‘ synchronom mochmes? G:ve or\v'rwo characteristic
features of each of them. (6 Marks)

Explain the terms: pitch factor, distribution factor, and voltage regulation of an
alternator. (6 Marks)

A 24-pole turbo aliemator has a star connected armature winding with 144 slots
and 10 conductors per siot. It is driven by < fow speed Kaplan turbine at a speed
of 250 revolutions per minute. The winding has full-piiched coils with a distribution
factor of 0.966. The flux per pole is 67.3m ¥V b. Determine

) the frequency and the mogni’rude of the line voh‘cge'

i the oufpu'r kVA of the machine if the total currem‘ in eoch phase is S0A.

(8 Marks)
Define synchronous speed, slip speed, and motor speed ofa fhree—phose induction
motor. Explain why the induction motor cannot run at synchronous speed.(6 Marks)

Why is a starfer required for starting a 3-phase induction motor? Explain how &
star-delta starter helps in safe starting of the motor. - (6 Marks)

The 15 Tor-lnduced voh‘cge ofa three-phase. 4-pole squlrrel cage induction motor
fed by a salient pole alternator is observed to make 1.5 alternations per second.
The star connected aiternator with §92, fuit - piiched armature conductors in series
per phase with a distribution factor of 0.266 develops a line voltage of 6600 voiis

when 'rhe ﬂux per pole is GOme Determxne fhe speed of the mducﬂon maior.
(8 Maiks}
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