QUESTIONS
ELECTRICAL ENGINEERING (EE) PRACTICE PROBLEMS
FOR TECHNICAL MAJORS

Note: The text entitled “Applied Engineering Principles Manual” is used as the
reference for the questions and problems below. Although only Section 1.3-
“Three-Phase Systems and Transformers,” Section 1.4-“Generators,” and
Section 1.5-“Motors” are explicitly needed to answer these questions and
problems, students with weak or non-existent backgrounds in EE may first need
to review portions of Section 1.1-“Fundamentals of Electricity” and Section 1.2-
“Alternating Current Theory”.

Section 1.3 — “Three-Phase Systems and Transformers”

1. State the advantages of three-phase systems over single-phase
systems.

2. A balanced three-phase 60-Hz system is driven by a generator with a
line voltage of 450 V.

a. If the generator is wye-connected, what is the voltage across each of
its phases?

b. If the generator is delta-connected, what is the voltage across each of
its phases?

c. If each phase of a delta-connected load can be represented by a 100 Q

resistor in series with a 53 mH inductor, find the line current and total
real power. (See figure at the top of the next page.)
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100Q 100Q 450V

53mH 53mH

53mH
100Q

d. Repeat Part c. for a wye-connected load of the same phase impedance.

450V
100Q

100Q

100Q
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A three-phase 450V system is supplying a delta-connected 100hp load
(746W = 1hp) at a power factor of 0.92 lagging. Find:

The real power

The apparent power

The line current

The phase current
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4. Given the following balanced 30 system, find the apparent power
delivered by the generator.

@ 450V 60Hz

#1 #2
@ 100 kVA 100 kVAR
.866 lead .866 lag

)

LOAD #1

LOAD #2

TOTAL
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Section 1.4 — “Generators”

D-C Generators

1. Describe briefly the construction and operation of a d-c generator.

2. Describe the problems with commutation in d-c generators.

3. Describe how problems with commutation are compensated for in a
d-c generator.
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4, What is meant by compounding in a d-c generator?

5. Explain the concept of degree of compounding in a cumulatively
compounded d-c generator.

A-C Generators

1. Describe the construction and operation of a simple a-c synchronous
generator.
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2. How fast should a 6-pole synchronous generator be rotated to provide
an output frequency of 60 Hz?

3. List the requirements for paralleling a-c generators.

Section 1.5 — “Motors”

Induction Motors and Synchronous Motors

1. Draw the torque-speed characteristic curve for an induction motor.
Label the horizontal axis with two physical quantities and give two
names for the maximum torque the motor can produce. Describe the
normal operating region for this motor.
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2. Describe the operation of a synchronous motor. Include construction
and how the motor is started.
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