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The ligures in the margin indicate full marks
for the questions.

Answer eurry fNe questions.

1. (a) Give the concept of single-phase ideal
transformer. 4

(b) Draw the phasor diagram of an ideal
transformer for inductive load. 5

(c) A 5 kVA, 1000/200V 50 Hz single-phase
transf,ormer gave the following test results :
Short-circuit test (hieh voltage side) : 50V,
54. llow
Open-circuit teqt (low voltage side) : 200V,
1.24. 90W

Compute the "parameters of the equivalent
circuit referred to low voltage side. 5
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(a) Derive the relationship between phase voltage
and line voltage in case of star-connected
3-phase power supply. Also draw the phasor
diagram. 7

(bi A balinc€d star connectcd load of (S+6jXl
per phase is conn€ctpd to a 3:phase, 230V
snpply. Find the line cur€nt, power factor,
power rcactive volt-amperes and total volt-ampercs. 7

(a) Derive the emf r*presioo of D.C machine.
4

(b) Write the constnrctional details of D.C
machine witha suitable diagram. 5

(c) A shunt g€nerator has an induced voltage on
open circuit of 127y. When the machine is

. on lod the terminal voltage is 120V. Find
the load cdn€ot if the field-circuit resistance
b. ItO and the arnatue r€sistance 0.020.
fgnofo armature reaction. 5

4. (a) A l-phase hansformer has 180 and 90.turns
respectively in its secondary and primary
windings. The respective resistonces are
0.2330 and 0.067O. Calgulate the equivalent
resistance of :

(i)
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in t€rms of the secondary

(2)

the primary
winding



(ii) the secondary in terms of the primary
winding

. (iii) the total resistancc of the transformer in
terms of the primrty. 7

(b) A'10 kW 250V 6.pole lap-connected d.c
gen€rator runs at 12fi) rpm. Atmatur€ has
5(X) conductors. For full-load armature ohmic
loss of 200W, find thd useful flux p€r pole.

. Take 2V as the brush drop at full load.
7

5. (a) What is the difference between squirrel-
cage induction motor and slipring induction
motor ? 3

(b) Discuss the points of similarities between a
transformer and an induction machine.' 4

(c) A 4001 3-phase, Gpole, 50 IIz induction
motor draws a power of 2 kW at no load
gd a! rated voltage and Aequency. At full
load slip of 3o/o the power input to motor is
50 kW and the stator ohmic loss is 1.5 klv.
Neglect I2R loss at no loail, If the stator. core .

loss and mechanical losses are,assumed
equat then at a slip of 3% calculate:

(D rotor ohmic loss

(ii) shaft power'or output powcr. 7
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6. (a) Describe one scheme used for exciting large
synchronous machine. 7

(b) A 3-phase star-connected alternator is deliv-
ering 20 MW and 8 MVAR to an infinite bus
at ll KV. The alternator has synchionous
iqidance of (0 + 3j)Q. Determine the load
angle and the s<citation emf of the altemator.

7. (a) Explain why a single-phase induction motor
should be providd wi0l an auxiliary winding
on the stator. 7

(b) Explain the constnrstional details and prin-
ciple of working of Reluctance motor. 7
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