Note.  (Use if applicable.)
[image: image1.png]All ac voltages and currents are rms values unless noted otherwise. For three-phase circuits,
all voltages are line-to-line voitages unless noted otherwise.




Part 1 – Multiple-Choices Questions.
Answer at least TWO multiple-choices questions.  Explain in-detail why such answers are chosen.

[image: image2.png]The power waveform in an ac circuit is a sine wave at double the source frequency.

a. True.

b. False, because the average power is greater than zero.

C True, but only with a resistive load.

d False, because the power waveform has the same frequency as the source.

In a transformer, the secondary voltage can rise above its rated voltage when the load is:

resistive.
capacitive.
inductive.

none of the above.
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The short-circuit secondary current in a transformer is 2 A. What is the primary current if
the transformer turns ratio 1s 2 : 57

a. 2 A
b. 5A
c. 25A
d. 0.8 A

An ideal 400 Hz transformer is to be used in a 60 Hz system. Which of the following
statements is correct if the maximum permissible flux is not to be exceeded?

a. The maximum voltage that should be applied in this case is the same as it was for 400 Hz.

b. The maximum voltage that should be applied is 667% of the rated voltage in the 400 Hz
system. |

c. The maximum voltage that should be applied is 15% of the rated voltage in the 400 Hz
system.

d. A transformer can only be used at the frequency for which it was designed.

For the circuit shown below, the instrument readings are as follows: Wattmeter: 400 W;
Voltmeter: 100 V; and, Ammeter: 5.0 A. The values of R and X are:

a. 16 Q and 12 Q, respectively

b. 25 Q and 22.37 €, respectively Om &/ |
R XL

¢. 20 Q and 22.37 Q, respectively
d. 20 Q and 12 Q, respectively
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The apparent power rating of a 10:1 autotransformer is 450 VA. This means that the
apparent rating of the secondary is

a. 45 VA.

b. 4500 VA.

c. 450 VA.

d. None of the above.

The line voltage at the secondary of a three-phase transformer connected A-Y is 208 V.
What is the line voltage at the primary if the turns ratio is 10:17

a. 2080 V.
b. 1200 V.
c. 3600 V.
d. 3280 V.

A DC motor turns at a speed of 1460 rpm and produces an output torque of 23.5 N-m
(208 in-1bf). The DC voltage applied to the motor is 280 V and a current of 14.1 A flows
through the motor. What is the efficiency of the motor?

a. 94%
b. 91%
c. 79%
d. 86%

 What are the two main categories of losses for rotating machines?

a. Copper and 1ron losses.

b. Electrical and copper losses.

c. Mechanical and iron losses.

d. Electrical and mechanical losses.

The motor of a water pump produces an output torque of 10 N-m (88.5 in-1bf) at a speed of
3000 rpm. How much work is done by the pump motor if it turns for 10 minutes?

a. 31.4 kW
b. 3.14kJ
c. 1.88MJ
d. 314 kJ

If the armature connections to a universal motor are reversed, the

armature current will decrease
direction of rotation will reverse
motor will stop rotating

. motor speed will become unstable
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The direction of rotation of a DC series motor or a universal motor connected to a DC power
source |

a. depends on the polarities of the armature and field currents
b. depends exclusively on the polarity of the armature current
c. depends exclusively on the polarity of the field current

d. depends on the connection of the compensating winding

Does the speed of a squirrel-cage induction motor increase or decrease when the motor load
increases? |

a. It increases.

b. It decreases.

c. Neither - it stays the same.

d. The speed oscillates around the original value.

A squirrel-cage induction motor always requires

reactive power to maintain the rotating magnetic field.
. active power to create the rotating magnetic field.

a source of DC power to operate correctly.

. aprime mover to help it start.

~ 0 oOp

What will be the output voltage of an asynchronous generator turning at its synchronous
speed if the generator is not connected to an ac source? |

a. Tt will be zero except for a small voltage variation due to residual magnetism.
b. It will depend on the direction of rotation.

c. It will equal the nominal voltage rating of the generator.

d. It will be much higher than if the generator were connected to an ac source.

How is motor torque affected when the motor voltage is decreased for a three-phase
induction motor? |

a. It increases.

b. It decreases.

c. It does not change.

d. It depends on the speed of the motor.

When the strength of the stator electromagnet is increased, the torque produced by a squirrel-
cage induction motor

a. does not change.

b. decreases.

c. increases.

d. Torque only depends on the motor input voltage.
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The current in the stator winding of a squirrel-cage induction motor greatly increases when
the nominal winding voltage is exceeded because -

the motor develops a large torque.
saturation occurs in the motor.
squirrel-cage reaction occurs in the motor.
. reactive power 1s consumed in the motor.

pno o

What advantage is obtained by reducing the voltage applied to a squirrel-cage induction
motor?

a. The line current is reduced during starting.

b. The motor brushes suffer less damage and wear.
c. The starting torque is increased.

d. The danger of motor runaway 1s avoided.

The direction of rotation of a three-phase squirrel-cage induction motor depends on the:

a. residual magnetism in the squirrel-cage rotor.

b. interaction of the stator and rotor magnetic fields.

c. design of the induction motor.

d. phase sequence of the voltage applied to the motor stator windings.

When a synchronous motor without load is connected to a three-phase ac power network, the
resulting power factor depends on - |

a. the speed of the motor.

b. the active power consumed by the motor.
c. the amount of the field current.

d. the line current.

A squirrel cage in a synchronous motor with a rotor of the electromagnet type

allows the motor to start when ac power is applied to the stator windings.
. prevents saturation of the rotor electromagnet.

minimizes the line current.

. makes the motor operate as a synchronous condenser.

oo o p

When the load torque in a synchronous motor is increased, the pull-out torque

a. decreases.

b. increases.

c. does not change

d. increases momentarily until the speed stabilizes.
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The output voltage of a synchronous generator is a function of the

speed of rotation and polarity of the field current.

speed of rotation and strength of the field electromagnet.
speed of rotation and input torque.

speed of rotation only.

S RTINS I

For a synchronous generator to deliver a constant output voltage at a fixed frequency,

a. both its speed and field current must be controlled.
b. only its speed must be controlied. |

c. only its excitation current must be controlled.

d. the load must be only resistive.

Active power to overcome the rotation friction of a synchronous generator that is “floating”
on the ac power network comes from

a. the network.

b. the ac power supply.

c. the prime mover turning the generator.
d. the field current.

A three-phase synchronous generator with thirty pairs of poles per stator winding produces
voltages at a frequency of 60 Hz when it rotates at the nominal speed. What is the nominal
speed of the generator?

a. 120 rpm.
b. 360 rpm.
c. 1800 rpm.
d. 3600 rpm.

When a synchronous generator supplies power to either a resistive or an inductive load, the
output voltage

a. decreases as the output current increases.

b. increases as the output current increases.

c. remains constant as the output current varies.
d. decreases as the field current increases.




[image: image7.png]29.

30.

Ao o

When a single synchronous generator supplies power to a load that fluctuates, the voltage
and frequency can be maintained constant by continually adjusting the

a. generator speed only.

b. position of the stator windings.

c. speed and field current of the generator.
d. field current only.

When a synchronous generator is synchronized with an ac power network, increasing the
torque applied to the generator’s shaft

increases the reactive power the generator delivers.
increases the active power the generator delivers.
decreases the reactive power the generator delivers.
. increases the generator’s speed.




Formulae.  (Use if applicable.)
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