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Choose the best answer to the following Multiple Choice Questions
1. If the relief valve on a diesel engine cylinder lifts, the cause could be due to

(A) liquid in the cylinder

(B) low compression in the cylinder
(C) high exhaust temperature

(D) poor fuel penetration

O O O e

If choice A is selected set score to 1.

2. The diesel engine shown in the illustration is a . lllustration MO-0007

(A) four-stroke cycle engine at the end of the compression stroke
(B) two-stroke cycle engine at the end of the compression stroke
(C) four-stroke cycle engine at the end of the exhaust stroke

(D) two-stroke cycle engine at the beginning of the power stroke

C ® O O

If choice C is selected set score to 1.

3. A characteristic of a bearing material which permits small dirt particles to become embedded in the
bearing surface is

(A) desirable, as it will minimize damage to the journal surface

(B) desirable, as it will assist in keeping the lube oil filters clean

(C) undesirable, since the embedded particles will score the journal
(D) undesirable, since the particles will interfere with lube oil flow

O O O e

If choice A is selected set score to 1.

4. A normally operating diesel engine is shutdown by

(A) shutting off the air supply
(B) over speeding the engine
(C) securing the fuel supply

(D) securing the ignition system

O ® O O

If choice C is selected set score to 1.

5. After cooling of a turbocharged diesel engine will result in

(A) higher torque but lower brake horsepower
(B) lower torque but higher brake horsepower
(C) higher torque and higher brake horsepower
(D) lower torque and lower brake horsepower

C ® O O

If choice C is selected set score to 1.
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6. Inthe device shown in the illustration, the component lettered "A" is the . lllustration
MO-0012

(A) seal water input port

(B) heavy phase discharge port
(C) light phase discharge port
(D) dirty oil input port

® O O O

If choice D is selected set score to 1.

7. The degree of fuel atomization in a diesel engine cylinder depends primarily on

(A) the size of the holes in the fuel nozzle
(B) timing of the pump

(C) supply pressure to the pump

(D) shape of the combustion chamber

O O O e

If choice A is selected set score to 1.

8. The rate of heat transfer in a water-tube auxiliary boiler can be increased by

(A) operating the boiler at less than normal water level

(B) installing fins on the firesides of water-tubes

(C) increasing the amount of excess air to the burners

(D) treating the boiler water with chemical oxygen scavengers

O O ® O

If choice B is selected set score to 1.

9. The water in an auxiliary boiler should be tested for chloride content to determine

(A) total dissolved solids
(B) salt contamination

(C) water hardness

(D) chlorine contamination

O O ® O

If choice B is selected set score to 1.

10. Starting aids such as glow plugs are installed on

(A) large, direct drive diesel engines

(B) diesel engines designed to burn residual fuels

(C) medium-speed, four-stroke cycle diesel engines

(D) small diesel engines utilizing electric starting equipment

® O O O

If choice D is selected set score to 1.
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11. Which of the air intake systems listed will result in the lowest specific fuel consumption?

(A) Natural aspiration
(B) Turbocharged
(C) Roots blower
(D) Piston blower

o O & O

If choice B is selected set score to 1.

12. With respect to diesel fuel, the ease with which a cold engine will start is dependent upon the

(A) ignition quality of the fuel

(B) high heating value of the fuel

(C) amount of carbon residue after combustion
(D) internal flow resistance in the injectors

O O O e

If choice A is selected set score to 1.

13. According to the diagram shown in the illustration, the lube oil system can best be described as a
. lllustration MO-0007

(A) bypass system
(B) dry sump system
(C) wet sump system
(D) shunt system

C ® O O

If choice C is selected set score to 1.

14. A crankshaft whose center of gravity coincides with its centerline is said to be

(A) dynamically balanced
(B) statically balanced
(C) counterbalanced

(D) resonantly balanced

O O ® O

If choice B is selected set score to 1.

15. In a Roots-type rotary blower, the volume of air delivered is directly proportional to

(A) engine speed

(B) engine load

(C) brake horsepower

(D) brake specific fuel consumption

o O O e

If choice A is selected set score to 1.
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16. Whether using a centrifuge or a simple filter, oil cleaning and filtration will be the most effective when
the oil is at a .

(A) high temperature and a high viscosity
(B) high temperature and a low viscosity
(C) low temperature and a high viscosity
(D) low temperature and a low viscosity

O O ® O

If choice B is selected set score to 1.

17. In a two-stroke cycle, opposed-piston, diesel engine, one crankshaft operates several crank angles
in advance of the other crankshaft to

(A) allow the exhaust ports to open and close before the inlet ports close

(B) allow the scavenge ports to open and close simultaneously with the exhaust ports
(C) prevent scavenge air pressure buildup in the cylinders

(D) prevent the exhaust piston from reaching TDC and BDC before the intake piston

o O O e

If choice A is selected set score to 1.

18. A diesel engine may fail to start when being cranked, due to

(A) high cetane number

(B) insufficient compression
(C) low lube oil viscosity
(D) high lube oil pressure

O O ® O

If choice B is selected set score to 1.

19. In addition to the main starting air compressor, another air compressor, driven by a separate power
source, is installed to

(A) provide air for engine scavenging

(B) provide air for engine supercharging

(C) supply a backup source of starting air

(D) supply the independent source of reversing air

C ® O O

If choice C is selected set score to 1.

20. When the opening pressure of a diesel fuel injector is greater than that specified by the engine
manufacturer, the

(A) quantity of fuel injected is decreased

(B) quantity of fuel injected will always be increased
(C) start of injection is advanced

(D) duration of injection will always be greater

O O O e

If choice A is selected set score to 1.
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21. Atwo-stroke cycle diesel engine requires less starting air than a four-stroke cycle diesel engine, of
equal displacement, because the two-stroke cycle diesel engine

(A) has little or no internal friction

(B) has a lower effective compression ratio

(C) operates with scavenge air under a positive pressure

(D) operates without energy absorbing intake and exhaust strokes

® O O O

If choice D is selected set score to 1.

22. In a diesel engine jacket water cooler, with sea water cooling the fresh water, the

(A) jacket water pressure should always be greater than the sea water pressure
(B) jacket water pressure must always be less than the sea water pressure

(C) jacket water temperature must always be less than 60°F

(D) sea water temperature must never be warmer than 40°F

O O O e

If choice A is selected set score to 1.

23. Before being shut down, a diesel engine should idle a few minutes in order to

(A) prevent governor surging at shutdown

(B) make sure the fuel nozzles are flushed clean
(C) prevent pressure buildup in the fuel lines

(D) prevent damage from localized overheating

® O O O

If choice D is selected set score to 1.

24. Diesel engine control can be obtained by the bridge

(A) with the approval of the chief engineer only

(B) only after the engine room control station is switched to "bridge control"
(C) whenever the secondary station is switched to "bridge control”

(D) at any time

O O ® O

If choice B is selected set score to 1.

25. For a continuous operation diesel engine, a duplex filter unit would be the best arrangement
because

(A) changing filter elements would not interrupt engine operation
(B) filtering occurs twice in each pass of oil through the system
(C) clogging will not occur

(D) dropping pressure is half of that through a single filter unit

O O O e

If choice A is selected set score to 1.
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26. In the illustration shown, under what conditions would valves "2" and "3" be closed and valve "6" be
opened? lllustration MO-0077

(A) When the HFO centrifuges are being run as separators and clarifiers respectively.
(B) When the HFO purifier is being run as the DO purifier.

(C) When the DO purifier is being run as the HFO purifier.

(D) When the HFO purifiers are being run in parallel.

O O O e

If choice A is selected set score to 1.

27. Item "17" in the illustration is the dipstick. When should the length of the dipstick be changed?
lllustration MO-0122

o (A) If the operating oil level of the engine is consistently below normal, it will be necessary to use
a longer dipstick.

o (B) If sludge buildup on the bottom of the pan becomes excessive, it will become necessary to
shorten the dipstick to accommodate for the false oil level reading.

o (C) When changing the oil in an operating engine, it may become necessary to use a longer stick
to obtain the exact location of the oil level at all times.

e (D) In most situations this would never be done.

If choice D is selected set score to 1.

28. If the jacket water temperature rises rapidly above normal in a diesel engine, you should FIRST

(A) clean sea water strainer
(B) reduce engine load

(C) call the chief engineer
(D) check thermostatic valve

O O ® O

If choice B is selected set score to 1.

29. The combustion of fuel for the illustrated engine is initiated by . lllustration MO-0020

o (A) fuel injection provided by a unit injector
o (B) individual Bosch fuel pumps

e (C) a spray of fuel into a turbulence combustion chamber
o (D) fuel sprayed into an energy cell

If choice C is selected set score to 1.
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30. Lube oil filters remove contaminants more efficiently if the oil being filtered is

(A) under high-pressure

(B) under low-pressure

(C) heated to reduce viscosity
(D) cooled to increase viscosity

C ® O O

If choice C is selected set score to 1.

31. What is the term given to the process of breaking up fuel oil into very fine particles for better

combustion?
o (A) Settling
o (B) Straining
o (C) Spraying
e (D) Atomizing

If choice D is selected set score to 1.

32. The illustration is of a/an . llustration MO-0044
e (A) air driven starter motor assembly
o (B) power take-off driven, vane type, air compressor
o (C) air driven DC generator
o (D) battery powered, electric motor driven vane type, hydraulic pump

If choice A is selected set score to 1.

33. Antifreeze solutions containing ethylene glycol should not be mixed with corrosion protection oils, as
the resultant mixture .

(A) is dangerously flammable
(B) has a higher chloride content
(C) may cause frothing

(D) promotes scale buildup

O ® O O

If choice C is selected set score to 1.

34. When operating the purifiers in "parallel", as shown in the illustration . lllustration MO-
0077

(A) valve "2" would be closed
(B) valve "3" would be closed
(C) valve "6" would be closed
(D) All of the above

o ® O O

If choice C is selected set score to 1.
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35. How often should the lubricating oil of a diesel engine be changed?

(A) After every trip

(B) Every 4000 hours

(C) According to manufacturer's instructions
(D) Every time they are shutdown

O ® O O

If choice C is selected set score to 1.

36. Regarding the fuel injector shown in the illustration, the purpose of piece #38 is to
lllustration MO-0059

(A) adjust the fuel rack spring tension

(B) filter the fuel

(C) maintain fuel pressure at a preset level

(D) relieve excess fuel pressure to the suction side of the pump

o O ® O

If choice B is selected set score to 1.

37. Exhaust pipes for separate main propulsion diesel engines can be combined only when

(A) space limitations prevent separately run pipes

(B) the engines are small auxiliary units

(C) they are arranged to prevent gas backflow to each engine
(D) a waste heat boiler is installed

O ® O O

If choice C is selected set score to 1.

38. Valves in the cylinder head of a diesel engine are opened by the direct action of the

(A) exhaust pressure

(B) valve spring pressure
(C) rocker arm movement
(D) wrist pin movement

C ® O O

If choice C is selected set score to 1.

39. Before any work is done on a burner in an automatically fired auxiliary boiler, you should always

(A) block all control valves

(B) allow the boiler to cool completely

(C) lock all safety interlock switches closed
(D) close all manually operated fuel valves

® O O O

If choice D is selected set score to 1.
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40. Heat for igniting the fuel oil in the cylinder of a diesel engine is generated by the

(A) electronic ignition system

(B) compression of air by the piston
(C) friction in the fuel injector

(D) fuel oil heating system

O O ® O

If choice B is selected set score to 1.

41. The cubic inch (or liter) displacement of a cylinder is determined by the diameter of the piston and
the .

(A) length of the crankshaft

(B) volume of the clearance space
(C) weight of the piston

(D) length of the stroke

® O O O

If choice D is selected set score to 1.

42. Which of the bearings listed below is most widely used for the main and connecting rod bearings of a
modern high-speed diesel engine?

(A) Poured Babbitt, self-aligning
(B) Split roller

(C) Steel-lined

(D) Precision insert

® O O O

If choice D is selected set score to 1.

43. If a tube ruptures in a water-tube auxiliary boiler due to low water, you should

(A) secure the fires and maintain feed water to boiler to keep up the water level

(B) not secure the fires until water level falls out of sight in the gage glass

(C) secure both the fires and the feed inlet valve

(D) secure the fires when the pressure drops to 50% of the maximum allowable working pressure

C ® O O

If choice C is selected set score to 1.

44. Auxiliary boilers are divided into several classifications, one of which is

(A) water-tube supercritical circulation
(B) water-tube forced circulation

(C) fire-tube controlled circulation

(D) fire-tube express circulation

O O ® O

If choice B is selected set score to 1.
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45. In a diesel engine exhaust system, the cooling of the exhaust gases below their dew point will result
in

(A) increased engine back pressure

(B) sulfuric acid corrosion

(C) surface pitting of the turbocharger compressor blades

(D) moisture impingement on the turbocharger compressor blading

O O ® O

If choice B is selected set score to 1.

46. The average pressure exerted on a piston during each power stroke is termed

(A) indicated horsepower
(B) mean effective pressure
(C) exhaust back pressure
(D) compression pressure

o O ® O

If choice B is selected set score to 1.

47. The function of the synchronizing motor on the generator governor illustrated is to
lllustration MO-0092

(A) drive the terminal shaft at a set speed

(B) turn the governor drive shaft during start-up
(C) provide remote control for speed adjustment
(D) power the generator synchronizing lamps

O ® O O

If choice C is selected set score to 1.

48. Which of the following operating characteristics of the Bendix drive friction clutch is associated with a
Bendix drive starter?

(A) Helps absorb the shock when the pinion engages the flywheel ring gear.
(B) Disengages the pinion from the flywheel ring gear.

(C) Engages the pinion with the air start distributor.

(D) Prevents the pinion starter from overrunning on the starter shaft.

o O O e

If choice A is selected set score to 1.

49. Cooling the intake air supplied to a diesel engine will

(A) reduce mean effective pressure

(B) decrease average compression ratio
(C) decrease air charge density

(D) increase peak power output

® O O O

If choice D is selected set score to 1.
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50. The section of the turbocharger which would be connected to the after cooler inlet is labeled
. lllustration MO-0080

(A)B
(B)C
(C)H
(D)K

O O O e

If choice A is selected set score to 1.

51. Diesel engine exhaust gas temperatures can be used to determine individual cylinder

(A) performance

(B) horsepower output
(C) fuel consumption
(D) scavenge effect

O O O e

If choice A is selected set score to 1.

52. Reduction gear casings are vented in order to

(A) allow windage to exist for cooling the gears

(B) avoid a buildup of pressure within the gear case
(C) minimize lube oil foaming within the case

(D) allow for axial clearance between the gears

O O ® O

If choice B is selected set score to 1.

53. A waste heat boiler is installed on some diesel propelled vessels to

(A) provide steam for emergency propulsion

(B) provide steam for the turbo-generator

(C) provide steam for heating waste water tanks
(D) provide steam for warming engines

O O ® O

If choice B is selected set score to 1.

54. Which segment of the two-stroke cycle engine diagram shown represents the power stroke?
lllustration MO-0037

(A1

(B) IV
)V
(D) VI

® O O O

If choice D is selected set score to 1.
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55. Open combustion chambers are designed to

(A) eliminate carbon buildup

(B) improve piston cooling

(C) prevent air charge turbulence
(D) provide proper fuel/air mixing

® O O O

If choice D is selected set score to 1.

56. If the coolant temperature is too low as it passes through internally cooled fuel injectors, the injectors
can be damaged by

(A) water condensation in the fuel

(B) corrosion of the nozzle tip

(C) decrease in fuel oil viscosity

(D) inadequate lubrication of the needle valve

o O ® O

If choice B is selected set score to 1.

57. Which of the following represents the diesel engine camshaft shown in the illustration and its relative
rotating speed? lllustration MO-0122

(A) "B" is the camshaft and it rotates at one-half of the crankshaft speed.
(B) "B" is the camshaft and its rpm will match that of the flywheel.

(C) "T" is the camshaft and its speed equals crankshaft speed.

(D) "Y" is the main camshaft drive and rotates at crankshaft speed.

O O ® O

If choice B is selected set score to 1.

58. Regarding the turbocharger shown in the illustration, the part labeled "B" would be attached to the
. lNlustration MO-0080

(A) nozzle ring

(B) silencer outlet
(C) exhaust manifold
(D) after cooler inlet

® O O O

If choice D is selected set score to 1.

59. Crankcase explosions in propulsion diesel engines result from

(A) the splashing of lubrication oil by the crankshaft

(B) the dilution of crankcase oil with particles of combustion
(C) broken fuel lines spraying oil on the crankcase

(D) the ignition of unburned fuel and air in the crankcase

® O O O

If choice D is selected set score to 1.
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60. Which of the tanks, shown in the illustration, supplies fuel to the emergency generator? lllustration
MO-0058

(A) Light fuel oil service tank
(B) Light fuel oil settling tank
(C) Light fuel oil boiler tank

(D) Light fuel oil booster tank

O O O e

If choice A is selected set score to 1.

61. If a particular liquid has a specific gravity of 0.96 kg/dm3 at 77°F, what will be the specific gravity of

the liquid, as determined from the graph shown in the illustration, if the temperature is increased to
167°F? Illustration MO-0113

(A) 0.910 kg/dm?®
(B) 0.915 kg/dm?®
(C) 0.920 kg/dm®
(D) 0.925 kg/dm®

® O O O

If choice D is selected set score to 1.

62. The pressure in an operating diesel engine cylinder continues to rise for a short period after the
piston passes top dead center as a result of the

(A) expansion during the combustion process

(B) exhaust and intake valves just closing

(C) maximum compression pressure is just being attained

(D) fuel injection occurring at that point and combustion begins

O O O e

If choice A is selected set score to 1.

63. In the diesel engine shown in the illustration, the space below the cylinder liner lower seals is
subjected to . lllustration MO-0005

(A) crankcase pressure
(B) lube oil pressure

(C) scavenge air pressure
(D) cooling water pressure

O O O e

If choice A is selected set score to 1.

6/28/2016 Page 14 of 32

Q620 Motor Plants



U.S.C.G. Merchant Marine Exam
DDE-Unlimited HP

Q620 Motor Plants

Illustrations: 16

64. The service life of a worn aluminum piston for an auxiliary diesel, for which no spares are readily
available, can be extended by

(A) turning down the piston skirt to concentric values

(B) knurling the piston skirt surface

(C) building up the piston skirt with a liquid epoxy material and then remachining
(D) increasing the dimensions of the ring land grooves

o O ® O

If choice B is selected set score to 1.

65. As shown in the illustration of the fuel injection pump, the section designated as "M" is referred to as
the . Hlustration MO-0061

(A) plunger relief shoulder
(B) plunger helix

(C) plunger control tab
(D) plunger sleeve

O O ® O

If choice B is selected set score to 1.

66. If point #1 in the diagram shown is the beginning of gas compression, which of the cycles listed is
being illustrated? lllustration MO-0036

o (A)Otto

e (B) Diesel

o (C) Gas Turbine
o (D) Rankine

If choice B is selected set score to 1.

67. Lube oil pumps taking suction from the sump of most small marine engines are usually

(A) diaphragm type

(B) centrifugal type

(C) positive displacement type
(D) eductor type

O ® O O

If choice C is selected set score to 1.

68. In a Bendix starter drive, the pinion engagement with the flywheel ring gear is initiated by

(A) Bendix spring pressure
(B) starter drive shaft rotation
(C) a differential spring

(D) solenoid throw out action

o O ® O

If choice B is selected set score to 1.

6/28/2016 Page 15 of 32
Q620 Motor Plants



U.S.C.G. Merchant Marine Exam
DDE-Unlimited HP

Q620 Motor Plants

Illustrations: 16

69. When an additional load is applied to a diesel engine which is using an air bladder clutch unit that is
inadequately inflated, you can expect

(A) chipped reduction gear teeth

(B) overheating because of slipping shoes
(C) pneumatic seizure

(D) excessive wear on the thrust bearings

O O ® O

If choice B is selected set score to 1.

70. The main engine thrust bearing shown in the illustration contains how many thrust shoes? lllustration

MO-0121
o (A)6
o (B)10
e (C)12
o (D)20

If choice C is selected set score to 1.
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