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Question No. 1

1a) Explain the effect of armature reaction on synchronous machines for resistive, inductive and
capacitive load.

(6) CO1

Question No. 2

2a) Explain Blondel’s two reaction theory for salient pole machines. Draw respective phasor diagram. (6) CO2

Question No. 3

3a) Explain the operation of Synchronous Motor at constant load and variable excitation (V and
inverted V curves).

(8) CO2

OR

3b) Explain any two methods of starting Synchronous Motor (8) CO2

3c) A 11000 V, 3-phase star-connected synchronous motor has a resistance of 1 Ω/phase and
synchronous reactance of 30 Ω/phase. The motor operates at a 0.8 power factor lag with a line
current of 60 A. Calculate the value of the induced emf per phase.

(8) CO2

OR

3d) A 4 kV, 3-phase, 6000 kW, 180 rpm, star-connected synchronous motor has synchronous reactance
of 1.2 Ω/phase. At full load, the torque angle is 20o electrical.  If the generated back emf/phase is
2.4 kV, calculate the mechanical power developed. What will be maximum mechanical power
developed?

(8) CO2

Question No. 4

4a) Explain the construction, working, characteristics, and applications of a Universal Motor. (8) CO3

OR

4b) Describe the ratings and applications of compensated series motors. Explain how these motors differ from
regular series motors.

(8) CO3

4c) A 300 W, 50 Hz, 250 V single-phase universal motor runs at 2300 rpm and takes 1.4 A when
supplied from a 250 V DC supply. If the motor is connected to a 250 V AC supply and takes 1.5 A,

(8) CO2
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calculate the back emf, torque, and power factor. Assume Ra = 35 Ω and La = 0.4 H.

OR

4d) A 500 W, 50 Hz, 230 V single-phase universal motor runs at 2000 rpm and takes 1.6 A when
supplied from a 230 V DC supply. If the motor is connected to a 230 V AC supply and takes 1.6 A,
calculate the back emf, torque, and power factor. Assume Ra = 10 Ω and La = 0.5 H.

(8) CO2

Question No. 5

5a) Explain following modes of operation for variable reluctance stepper motor.

1) 1-Phase ON mode

2) 2-Phase ON mode

3) Microstepping

(8) CO2

OR

5b) Explain the construction, working, applications of a Synchronous Reluctance Motors. (8) CO2

5c) Describe the construction, working, characteristics, and applications of a Permanent Magnet
Synchronous Motor (PMSM).

(8) CO2

OR

5d) Explain AC Servo Motor with respect to its construction, working, characteristics and applications. (8) CO2
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