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Instructions: = 1) Answer any five questions choosing atleast one from each module.
2) Assume data if necessary.
MODULE I
Q.1 a) State the expression for e.m.f induced in a lap and wave wound armature designed  [6]

d.c. generator, indicating clearly each term used in expression. Also give complete
classification of a d.c. generator.

b) A.D.C. shunt motor can be safely operated on no load. Comment on this statement [6]
and justify your choice.

¢) A.D.C shunt generator delivers 195A at a terminal voltage of 250v. The armature [8]
resistance and shunt field resistances are 0.02Q and 50Q respectively. Iron and
friction and windage losses are 950W. Determine
1. Generated e.m.f
2. Copper Loss
3. Output power of prime mover
4. Mechanical and electrical efficiency of d.c. shunt generator.

Q.2 a) Explain the working principle of a 3 phase Induction motor? How do you decide [8]

about its direction of rotation. -~

b) “Induction motors are widely used in Industries”. Comment on this statement and  [4]
justify your choice.

¢) A 3 phase, 50Hz, 4 pole Induction motor has a slip of 4%. Determine [8]
1) The speed of motor
1) Frequency of e.m.f induced in the rotor, if rotor resistance per phase is 1

and its reactance at standstill is 1£)
1i1) Power factor at standstill and at speed of 1400r.p.m.

MODULE II

Q3 a) List out any 4 advantages of electrical Drives. Also give examples of any six drives  [35]
used for domestic purposes.
b) With the help of neat sketch, explain the working of a.c servomotor. Also give any  [8]
two applications and draw its speed v/s torque characteristics.
¢) Classify the stepper motors. Also explain the working of any one of its type of your  [7]
choice with the help of neat schematic diagram and operation table.

Q4 a) Distinguish between individual drive and group drive wurt flexibility in [8]
maintenance, continuity of operation, efficiency & cost.
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Classify different types of single phase induction motor. Also draw their neat
circuit diagram and give one application of each.

List out the advantages of electrical braking over mechanical braking. Which of the
type of electrical braking is most efficient and why.

MODULE III
The meter constant of a 230V, 10A watt-hour meter is 1800 revolutions per kWh.
The meter is tested at half load and rated voltage and unity power factor. The meter
is founs to make 80 revolutions in 138 seconds. Determine the meter error at half
load.
Describe the procedure for calibration of the following instruments using DC
potentiometer. I) Voltmeter II) Ammeter
Explain how a current transformer is used to measure large values of current and
derive the derivation for Actual ratio of current transformer.

Write a note on the following:

1) Damping of Wattmeter

ii) Phase error in Energymeter

Derive the expression for driving torque in electrodynamometer type of wattmeter
When used on ac. Also prove that wattmeter deflection is proportional to power
consumed of the circuit and comment on the shape of scale of wattmeter.

A basic slide wire potentiometer has a working battery voltage of 3.0V with
Negligible internal resistance. The resistance of slide wire is 400Q and its length is
200cm. A 200cm scale is placed along the slide wire. The slide wire has Imm scale
division and it is possible to read upto 1/5%  of a division. The instrument is
standardized with 1.018V standard cell with sliding contact at the 101.8cm mark on
scale. Calculate i) Working current  ii) The resistance of series rheostat

iii)  the measurement range &5

MODULE IV
Explain the principle of dielectric heating. Give its application.
Explain typical a.c. electrical power system.
The basic a.c. bridge consists of the following constants.
Arm AB: R=4000
Arm BC: R=150Q in series with C=0.2uF
Arm CD: unknown
Arm DA: R=100Q in series with L=10mH
The source oscillator frequency is 1kHz. Determine the constants of the arm CD.

Describe the process of power generation in thermal power plant.

State and explain Lambert’s cosine law.

Derive the general equation for bridge balance. Also derive the conditions for
bridge balance when impedances are expressed in polar form.
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