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d)} none of the above

2) This is an advantage of ball-type bearings in motors, as compared with sleeve
bearings.
a) quietness
b) initial cost
%2“ ability to accept radial thrust
#1) Jow friction
S

3) A motor with a full-load speed of 1150 RPM has this many poles:

a) 2
b) 4
d 8 Vb &80
4) For an induction motor to run at a speed over 3600 rev/min, % O (51
i@fhe power frequency must exceed 60 Hz 8
b) the motor must have less than 2 poles g O & l7

c) DC power must be used

d) isimpossible 70 ﬁ_ 4’—

5) The no-load efficiency of a single phase motor is 60 d 5#
"a) Zero percent
b) usually 5-20% 50 g l
¢) usually 25-50%
d) uvsually over 60%



6) If a capacitor is installed in parallel with a split phase motor,

a) the starting torque of the motor will be improved

b } the efficiency of the motor will be improved

#C) ) the phase angle between the current and voltage for this combination will be
™ different than for the motor alone.

d) a&b

e) ake

f) b&e

g ab &c

7) The slip of an inductor motor running at 3450 rev/min is
a) 50 rev/min

o) 150 rev/min

"¢} 3600 rev/min

d) 1650 rev/min

8) The load on a 1/2 HP induction motor is increases to 1 HP. When this is done, the
motor will
¢7a)) stop.
ey b) slow to about 1/2 of full load speed.
Oy vemi ¢y maintain full load speed.
¢d)) slow to about 95% of full load speed.
light up like a Christmas tree

0) Current to a dual-voltage motor is measured to be 7.5 amps. The nameplate states 10
amps/5 amps. The motor is being operated at 230 V.
Waﬁﬁ is motor is overloaded.
this motor is loaded to less than its rated output hp.
¢) one cannot determine from the information given whether the motor is overloaded
or underloaded.
d) the motor is not being loaded.

10) Which is NOT a required component of a motor circuit?
a} short circuit protection
b) disconnect device

¢)_ control device
lightening protection device

11) When calculating conductor size needed to supply a single motor, use this amperage:
a) locked rotor current.
b) 125% of locked rotor current.

c). full load current.

“d)# 125% of full load current.




12) This is the most expensive enclosure type:
a) TENU

c) 7 - 10%
d) 10-25%

14) A wild phase is present on this type of service:

ﬁ”f)’))%elta

CT both wye and delta
d) neither wye nor delta

15) This is NOT an advantage of 3-phase power:
a) smaller generator size for same capacity
b) simpler motors
lighter conductors for same power delivery
~d) jreduced shock hazard
e) exactly constant power flow to a load

16) How many phase sequences are possible on a 3-phase power system?
a).. 1

b) /

dy 4
e} 5

e}
(%]

17) A solid-state relay
a) has no moving parts
b} has load "contacts” that never really close
& has load "contacts" that never really open
d)’ab,c

18) When a PL.C input is on, an NC contact with this input's address is
a) closed
<€) can be either




(20) 19. A three-phase motor is to be controlled by two magnetic motor starters having
120-volt coils and control circuits wired so that when start button F is pressed, the motor
starts and runs in the forward direction, and when start button R is pressed, the motor
starts and runs in the reverse direction. If the motor is running, the control circuit
prevents running the motor in the opposite direction. Either of the two stop buttons will
stop the motor, regardless of what direction it’s running. Each magnetic motor starter is
equipped with three NO load poles, an NO auxiliary contact pole, and an NC contact.
Draw the ladder diagram of the load and control circuits.

sty




(20) 21. Three 60-ohm resistors are to be connected to a 240-V 3-phase service.

a) Sketch a wye connection of the resistors and calculate line current, phase current,
and total power.

( ew#‘fr’f}

[— j?gﬁfg/gggﬁﬁﬁ}gj}fgéﬁw

b) Sketch a delta connection of the resistors and calculate line current, phase current,
and total power.




(21) 21. A permanent split capacitor motor has this nameplate information:

230 volt single phase 1hp 10amps 1725 mpm

Its characteristics graph is on the next page.

The motor is loaded and is running at 1675 rpm, 230 volts, 14 amps, 2100 watts

4/ a) Sketch the circuit of this motor

4/ b) Assumfng hp is proportional to slip, what is the output of the motor as it runs at
i iR 75 2 125
kw—;-:;mm;vwr‘rwmwﬁ i %
74
4 ¢) What is the efficiency of the motor as it runs at 1675 rpm?
b !;@*% ( e e &/
relve ’

4/ d) What torque is the motor capable of producing as it starts a load?

ol A / o f‘f
piz 2A ) = (0 = g
2 (//)/{J

S

5—’ e) What is the hp output of this motoF when operated at its breakdown torque?
3 :t;' ‘:{: . :, - \.!./z"‘ N ’7,‘ . !::i:‘ 3
1706
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b. Typical torque-speed characteristics



(21) 22. A ventilation system is controlled by four thermostats placed at various
locations around a building. All the thermostats are set to close when the temperature
exceeds 80 F. The ventilation fan is to turn on whenever at least two of these thermostats
close. Assume these thermostats are inputs to a digital logic control system. Write the
QF equation which defines when the fan is to run. Hint: Don’t worry about 3 or 4 closed
thermostats because in these situations, the fan has started as soon as there were 2 fans..
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