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SECTION “A”

[20 Q. x 0.5 = 10 marks]

Encircle the most appropriate answer.

1. No-load test on a transformer is carried out to determine......
a. copper loss b. inrush current
c. iron loss d. efficiency of transformer.
2. A transformer having 1000 primary turns is connected to 250 V a.c. supply. For a secondary
voltage of 400 V, the number of secondary turns should be......
a. 1600 b. 250 c. 400 d. 1250
3 The equivalent resistance of the primary of a transformer having k=5 and R1=0.1 ohm when
referred to secondary becomes...... ohm.
a. 0.5 b. 0.02 c. 0.004 d.25
4. A step-up transformer increases......
a. voltage b. current C. power d. frequency
3. Which of the following is NOT a basic element of a transformer?
a. Core b. Primary winding
c. Secondary winding d. Mutual flux
6. In a d.c. motor, unidirectional torque is produced with the help of......
a. brushes b. commutator c. end-plates d. bothaandb
7. The induced emf in the armature conductors of a d.c. motor is......
a. sinusoidal b. trapezoidal c. rectangular d. triangular
8. Shunt generators are most suitable for stable parallel operation because of their...... voltage
characteristics.
a. identical b. dropping c. linear d. rising
9. The shaft torque of a d.c. motor is less than its armature torque because of...... losses.
a. copper b. eddy current c. hysteresis d. rotational

- 10.  Regarding skewing of motor bars in a squirrel- cage induction motor (SCIM), which
statement is false?

a. It prevents cogging. b. It increases starting torque.

c. It produces more uniform torque. d. It reduces motor ‘hum’ during operation.



12.

3

13

16.

7 8

19.

20.

The magnetizing current drawn by transformers and induction motors is the cause of
their...... power factor.
a. zero b. unity c. lagging d. leading

A 3- phase, 4-pole, 50 Hz induction motor runs at a speed of 1440 rpm. The rotating field
produced by the rotor rotates at a speed of...... rpm with respect to the rotor.

a. 1500 b. 1440 c. 60 d. 0

The frequency of the voltage generated by an alternator having 4-poles and rotating at 1800
rpm is...... Hz.

a. 60 b. 7200 c. 120 d. 450

For machine on infinite bus active power can be varied by......

a. changing field excitation b. changing prime mover speed

c. bothaandb d. changing reactive power

For proper parallel operation, a.c. polyphase alternators must have the same......
a. speed b. voltage rating c. kVA rating d. excitation

After wiring up two 3- phase alternators, you checked their frequency and voltage and
found them to be equal. Before connecting them in parallel, you would......

a. check turbine speed b. check phase rotation

c. lubricate everything d. check steam pressure

Diversity factor is always...... -
a. 1 b.0 c. greater than 1 d.

Aluminum is now most commonly employed conductor material in transmission line than
copper because......

a. it is more conductive. b. its tensile strength is more.

c. itis costlier. d. it is cheaper and lighter.

When active power demand increases, frequency......

a. increases b. decreases ¢. remains same d. cannot be determined

Overhead lines generally use...... conductor.
a. AAC b. ACSR c. copper d. steel
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SECTION “B”

[5 Q. x 8 =40 marks]

Attempt ANY FIVE questions. Symbols have their usual meanings. Urgent appropriate
assumptions are permissible.

Is

Draw the layout of a typical electric power system. Explain how electricity gets to your
home. _ [2+2]

A 25- kVA transformer has 500 turns on the primary and 50 turns on the secondary

winding. The primary is connected to 3000 V, 50 Hz supply. Find the full-load primary
and secondary currents, the secondary emf and the maximum flux in the core. Neglect
leakage drops and no-load primary current. [1+1+1+1]

You want to know the core loss of the transformer. Explain which test you will perform
to know the core loss. [3]

. The primary and secondary windings of a 30 kVA 6000/230 V, 1- phase transformer

have resistance of 10 ohm and 0.016 ohm respectively. The reactance of the transformer
referred to the primary is 34 ohm. Find the primary voltage required to circulate full-
load current when secondary is short circuited. What is the power factor in short circuit?

[5]

Explain the working principle of DC generator. [5]

. A long- shunt compound generator delivers a load current of 50 A at 500 V and has

armature, series field resistance of 0.05 ohm, 0.03 ohm and 250 ohm respectively.
Calculate the generated voltage and the armature current. Assume no voltage drop in
carbon brush contact. [3]

Starting from the torque equation of the induction motor, derive the condition at
maximum torque. [3]

A 750 kVA, 400 V, 50 Hz, 3 phase alternator delivers 500 kW to a three-phase
induction motor at the power factor of 0.8 lagging. Calculate the number of lamps
which may be added to the alternator so that the alternator does not overload beyond
its capacity. [5]

Derive an expression for sag in an overhead line conductor supported by towers situated
at equal levels. (3]

Select the most economical and technically adequate voltage level and number of
circuits for a transmission line to transmit 300 MW of power over 200 km. [5]



a. A particular load center with uniformly distributed load of peak demand 40kW has a
power factor of 0.8. The distribution transformer has four 3- phase LT feeders at 380V
of equal length of 2km each. If the per phase resistance and reactance of LT conductors
are 1.1 ohm/km and 0.25 ohm/km, determine: percentage peak power loss and
maximum percentage voltage drop in LT feeder. [5]

b. Explain the active power and frequency control with appropriate illustration. [3]



