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Choose the best answer to the following Multiple-Choice Questions. 

 
1. The pressure-volume diagrams illustrated are of four internal combustion engine cycles. Which one 

represents the theoretical diesel cycle? Illustration MO-0102 

A. A 
B. B 
C. C 
D. D 

Correct answer: B 

2. On the indicator card shown in the illustration, what do lines "A" and "B" indicate? Illustration MO-0108 

A. The end of injection 
B. Bottom dead center 
C. The end of ignition 
D. Top dead center 

Correct answer: D 

3. On an opposed-piston engine, which of the listed operating conditions will result from increasing the lower 
crank lead? 

A. Exhaust ports will uncover after the air intake ports 
B. Duration of air intake will increase 
C. Exhaust ports will uncover before the air intake ports 
D. Duration of air intake will decrease 

Correct answer: C 

4. The rate of pressure rise during the period following fuel ignition in a diesel engine is influenced by the length 
of the ignition delay period. What else will influence the pressure rise? 

A. Turbulence of the air charge 
B. Volumetric efficiency 
C. Fuel efficiency 
D. Valve overlap 

Correct answer: A 

5. In comparison to exhaust valves, intake valves of diesel engines may be fabricated from low-alloy steels 
because __________. 

A. the beveled edges of the intake valves provide for self-centering during seating 
B. intake valves utilize stellite-coated valve seat inserts which reduce wear 
C. the effective volume of air passing through intake valves is less than the effective volume of air passing 

through exhaust valves 
D. intake valves are not affected by the corrosive action of exhaust gases 

Correct answer: D 
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6. Valve lash or clearance refers to the __________. 

A. clearance between the top of the valve stem and the valve lifting mechanism 
B. compression force of the valve springs 
C. clearance between the valve seat inserts and the valve head 
D. fuel injection cam profile 

Correct answer: A 

7. Large slow-speed diesel engines have cylinder liners that are manufactured from which of the following 
materials? 

A. Unalloyed carbon steel 
B. Pearlitic cast iron with flake graphite 
C. High alloyed forged steel with chromium 
D. Cast steel with chromium 

Correct answer: B 

8. The valve stem expansion associated with engine warm-up is allowed for by the __________. 

A. valve springs 
B. hydraulic governor 
C. valve lash adjusters 
D. cooling system 

Correct answer: C 

9. The small end of the connecting rod is attached to the piston with a __________. 

A. crank pin 
B. torque bushing 
C. wrist pin 
D. sliding wedge 

Correct answer: C 

10. One method of constructing large marine diesel engines and reducing the total engine frame weight is 
through __________. 

A. casting interlocking components 
B. welding plates to form sections for assembly 
C. forging integral components 
D. case hardening integral components 

Correct answer: B 

11. In a modern two stroke, slow speed, internal combustion diesel engine, what is the part of the engine that 
houses the crankshaft? 

A. bedplate 
B. sump 
C. cylinder block 
D. frame 

Correct answer: A 
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12. Component "U" of the diesel engine shown in the illustration is called the __________. Illustration MO-0122 

A. frame stiffener 
B. frequency tuner 
C. crankshaft counterweight 
D. main bearing support assembly 

Correct answer: C 

13. The diesel engine wrist pin in the illustration is indicated by the component labeled __________. Illustration 
MO-0122 

A. "7" 
B. "17" 
C. "G" 
D. "S" 

Correct answer: A 

14. The diesel engine wrist pin in the illustration is indicated by the component labeled __________. Illustration 
MO-0122 

A. "7" 
B. "17" 
C. "G" 
D. "S" 

Correct answer: A 

15. In the diesel engine shown in the illustration, the purpose of the part labeled "P" is to __________. Illustration 
MO-0003 

A. Boost the scavenge air pressure 
B. Ensure one way air flow into the air header 
C. Provide turbulence in the scavenge air 
D. Cool the scavenge air 

Correct answer: B 

16. 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 re-machining 
D. increasing the dimensions of the ring land grooves 

Correct answer: B 
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17. The turbocharged, four-stroke, diesel engines on your vessel are protected with dry-type air intake filters. The 

engines are fitted with dial-type restriction indicators measuring the pressure in the air duct between the air 
intake filter and the turbocharger blower inlet. Under what conditions should the air intake filters be evaluated 
using the restriction indicators? 

A. The engine should be running at idle RPM with no load (propulsion clutch disengaged). 
B. The engine should be running at idle RPM with minimal load (propulsion clutch engaged). 
C. The engine should be running at rated RPM with full load (propulsion clutch engaged). 
D. The engine should be running at rated RPM with no load (propulsion clutch disengaged). 

Correct answer: C 

18. An engine that runs rough or expels large amounts of black smoke may indicate a misfiring cylinder. Assume 
that the auxiliary diesel engines on your vessel have a fuel injection system that permits the injectors to be 
disabled for troubleshooting purposes by loosening the high-pressure fuel injection line fitting at the injector 
nozzle while the engine is running and noting the engine response. If before the injector is disabled the 
engine is running rough and expelling large amounts of black smoke, and after the injector is disabled, the 
engine runs even rougher, but continues to produce equally dense black smoke, what is indicated? 

A. This indicates that the cylinder associated with the disabled injector is firing properly, but at least one 
other injector is misfiring. 

B. This indicates that the cylinder associated with the disabled injector is firing properly, and all other 
injectors are firing properly. 

C. This indicates that the cylinder associated with the disabled injector is misfiring, and at least one other 
injector is misfiring. 

D. This indicates that the cylinder associated with the disabled injector is misfiring, but all other injectors are 
firing properly. 

Correct answer: A 

19. Before any auxiliary diesel engine hydraulic starting system is opened for servicing or repair, you must 
__________. 

A. Place all control levers in the "HOLD" position 
B. Ensure that the hydraulic fluid reservoir is full 
C. Block all hydraulic hoses using high-pressure covers 
D. Bleed off all hydraulic pressure from the system 

Correct answer: D 

20. Hydraulic starters are installed on many lifeboat diesel engines instead of comparable air start systems, 
because __________. 

A. hydraulic starters are the least expensive of all starting systems 
B. the system does not require high-pressure piping 
C. hydraulic systems turn diesel engines at higher rates of speed than air starters 
D. the system can be manually recharged 

Correct answer: D 
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21. Starting a large low-speed propulsion diesel engine on diesel fuel during cold weather conditions will be made 

easier by __________. 

A. increasing the quantity of starting air 
B. increasing the lube oil pressure 
C. heating the engine fuel supply 
D. heating the engine coolant 

Correct answer: D 

22. Which of the following should always be checked prior to starting a diesel engine? 

A. Air filters 
B. Fuel oil strainers 
C. Crankcase oil level 
D. Pyrometer readings 

Correct answer: C 

23. Mechanical lubricators for diesel engine cylinders are usually small reciprocating pumps which are 
__________. 

A. operated manually once each hour 
B. operated until the engine has started 
C. placed into operation only at maximum load 
D. adjustable to meet lubrication requirements 

Correct answer: D 

24. Which of the listed diesel engine operating conditions should be checked immediately after any diesel engine 
is started? 

A. Exhaust temperature 
B. Lube oil level 
C. Lube oil pressure 
D. Water level in the expansion tank 

Correct answer: C 

25. The lube oil strainer shown in the illustration is used on the reduction gear of a mid-size diesel engine. The 
strainer elements consist of __________. Illustration MO-0057 

A. pleated paper 
B. wire mesh 
C. fibrous braid 
D. metal disks 

Correct answer: D 
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26. Which of the following statements is true concerning the cetane number of diesel fuel? 

A. The cetane number affects the amount of injection lag. 
B. The cetane number is an indication of the fuel's viscosity. 
C. Ignition lag is reduced with fuels having a high cetane number. 
D. The cetane number is of little significance in the combustion process. 

Correct answer: C 

27. Which of the listed substances can be satisfactorily removed from diesel fuel by centrifuging? 

A. Lube oil 
B. Sludge 
C. Gasoline 
D. Fuel oil 

Correct answer: B 

28. In the illustration provided, which label indicates the wear liner? Illustration MO-0112 

A. "G" 
B. "N" 
C. "P" 
D. "R" 

Correct answer: D 

29. To minimize corrosion, what are fuel oil strainer disks, spacers and scraper blades made of? 

A. Copper 
B. Monel metal or stainless steel 
C. Iron 
D. Brass 

Correct answer: B 

30. Because of the close tolerances used in diesel engine fuel oil pumps, a worn plunger requires __________. 

A. Grinding the spare plunger to the barrel 
B. Replacing the plunger and the barrel 
C. Highly polishing both the plunger and barrel 
D. Replacing plunger only 

Correct answer: B 

31. As shown in the illustration of the fuel injection pump, the component labeled "N" would be identified as the 
__________. Illustration MO-0061 

A. control rack 
B. sleeve 
C. plunger 
D. barrel 

Correct answer: D 
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32. What is the primary purpose of a fuel injection system, besides metering and atomizing fuel? 

A. Creating turbulence in the combustion chamber 
B. Injecting fuel at the proper time 
C. Minimizing fuel penetration into the cylinder 
D. Aiding in completing cylinder scavenging 

Correct answer: B 

33. Fuel injector nozzles are usually of the multi-orifice type with the number and placement of the holes arranged 
according to the __________. 

A. type of piston rings 
B. pressure of the fuel system 
C. size of the pump plunger spring 
D. design of the combustion chamber 

Correct answer: D 

34. What is the purpose of the delivery check valve used in a diesel fuel injection jerk pump? 

A. To assist in a quick cutoff of fuel injection 
B. To allow oil backflow from the injector to the helix 
C. To meter the quantity of fuel delivered 
D. To reduce fuel oil pressure between injection strokes 

Correct answer: A 

35. The component shown in the illustration would be identified as a/an __________. Illustration MO-0097 

A. slow-speed engine cylinder liner lubricator 
B. slow-speed engine fuel pump 
C. centrifugal flyweight governor 
D. injector cooling system pump 

Correct answer: B 

36. In the illustration shown, under what conditions would valves "2" and "3" be closed and valve "6" be opened? 
Illustration 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. 

Correct answer: A 

37. In a naturally aspirated diesel engine, the volume of air intake is directly associated with engine __________. 

A. compression ratio 
B. displacement 
C. fuel pressure 
D. cylinder clearance volume 

Correct answer: B 
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38. An increase in the air inlet manifold pressure of a diesel engine will result in a/an __________. 

A. decrease in maximum cylinder pressure 
B. increase in ignition lag 
C. decrease in fuel consumption per horsepower-hour 
D. decrease in exhaust manifold pressure 

Correct answer: C 

39. Compared to a naturally aspirated diesel engine, a supercharged diesel engine has __________. 

A. a cylinder air charge of higher pressure 
B. reduced cylinder mean effective pressure 
C. less valve overlap 
D. reduced blow-by 

Correct answer: A 

40. A water jacket is placed around the exhaust manifolds of propulsion diesel engines to __________. 

A. Reduce heat radiation to the engine room 
B. Aid in preventing turbocharger overheating 
C. Condense and drain moisture from exhaust gases 
D. Dampen exhaust gas pulsations in the manifold 

Correct answer: A 

41. 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 

Correct answer: B 

42. What would be considered a normal temperature increase between the inlet and outlet jacket cooling water of 
a medium or high-speed diesel engine operating at normal load? 

A. 1° to 5°F 
B. 5° to 10°F 
C. 10° to 20°F 
D. 50° to 100°F 

Correct answer: C 

43. In the engine shown in the illustration, the part labeled "W" is cooled by __________. Illustration MO-0003 

A. Lube oil 
B. Convection 
C. Sea water 
D. Air 

Correct answer: C 
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44. The expansion tank for a diesel engine closed cooling system is designed to maintain a constant head on the 

system and __________. 

A. Provide an aircushion 
B. Reduce water temperature 
C. Reduce water turbulence 
D. Allow for an increase in water volume as the engine warms up 

Correct answer: D 

45. Due to environmental and safety concerns, the diesel engine cooling water system on your vessel is treated 
with propylene glycol for protection against freezing. According to the illustration, what would be the limit of 
protection if 40 pints of propylene glycol are used in treating a cooling water system with a volumetric capacity 
of 10 gallons? Illustration MO-0209 

A. 10 deg F 
B. -6 deg F 
C. -30 deg F 
D. -53 deg F 

Correct answer: C 

46. What is the function of the after coolers installed in the diesel engine air intake system? 

A. Decrease the air density. 
B. Increase the exhaust temperature. 
C. Decrease the lube oil temperature. 
D. Increase the air density. 

Correct answer: D 

47. Which of the designs listed will keep the lobes from making contact in a Roots-type blower? 

A. Drive chain 
B. Blower timing gears 
C. Air trapped between blower lobes 
D. Oil filter between blower lobes 

Correct answer: B 

48. 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 

Correct answer: A 
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49. The process of scavenging a two-stroke cycle diesel engine serves to __________. 

A. Improve fuel flow volume 
B. Cool the exhaust valves 
C. Reduce the intake air charge density 
D. Increase the temperature of exhaust gases 

Correct answer: B 

50. Clutching takes place nearest the bearing shown in the illustration, located at number _____. Illustration MO-
0086 

A. 1 
B. 2 
C. 3 
D. 4 

Correct answer: A 

51. When installing the bearing cap on the device shown in the illustration, which of the precautions listed must 
be observed? Illustration MO-0121 

A. Prior to installing the cap, position the thrust shoes in their proper locations. 
B. Once the bearing cap is properly torqued, measure the end gap dimensions to ascertain even tightening 

of the cap. 
C. If the device is covered with abrasive material or contaminates, the unit may be reassembled, provided an 

abnormal method of reassembly is followed. 
D. After applying anti-seize to the external threads, torque one side at a time to the appropriate values using 

a quality torque wrench. 

Correct answer: B 

52. Which of the types of reduction gearing listed is best suited for medium-speed main propulsion units? 

A. Hypoid 
B. Helical 
C. Cyclical 
D. Spur 

Correct answer: B 

53. 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 

Correct answer: B 
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54. The main engine thrust bearing shown in the illustration contains how many thrust shoes? Illustration MO-

0121 

A. 6 
B. 10 
C. 12 
D. 20 

Correct answer: C 

55. The main engines on your vessel are fitted with speed control governors based on the operating principle 
shown in the illustration. What statement is true concerning the illustrated pressure-compensated governor? 
Illustration MO-0159 

A. With the speeder spring compression force and the flyweight centrifugal force in equilibrium, the 
flyweights are pivoted outward and the pilot valve plunger will be in the lowered position aligning the 
control port to the drain port. 

B. With the speeder spring compression force and the flyweight centrifugal force in equilibrium, the 
flyweights are pivoted inward and the pilot valve plunger will be in the raised position aligning the control 
port to the pressure port. 

C. With the speeder spring compression force and the flyweight centrifugal force in equilibrium, the 
flyweights are pivoted to vertical and the pilot valve plunger will be in the centered position blocking off the 
control port. 

D. With the speeder spring compression force and the flyweight centrifugal force in equilibrium, the 
flyweights are pivoted to vertical and the pilot valve plunger can be positioned in any position. 

Correct answer: C 

56. The most common contaminate of governor hydraulic fluid is __________. 

A. Moisture 
B. Dirt 
C. Acid 
D. Air 

Correct answer: B 

57. Which of the following conditions could cause the feed pump for an auxiliary boiler to lose suction? 

A. Increased suction head pressure 
B. Decreased feedwater temperature 
C. Pump recirculating line being open too much 
D. Excessive feedwater temperature 

Correct answer: D 

58. The correct procedure for giving an auxiliary boiler a bottom blow, is to begin __________. 

A. when the boiler has been cooled to ambient temperature 
B. only after raising the water level to within 1/2 inch of the high water cutout 
C. when the boiler has been secured long enough for most solids to settle 
D. only after bypassing the low-pressure pressuretrol 

Correct answer: C 
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59. Large steam drums are not required in the design of a coil-type auxiliary water-tube boiler because 

__________. 

A. the steam-water mixture that exits the coils is separated in a flash chamber 
B. the heat of combustion is sufficient to remove all moisture from the steam 
C. the volume of steam is small at low pressures 
D. automatic burner cycling controls steam volume and quality 

Correct answer: A 

60. Which of the following statements describes pertinent criteria for performing a surface blow for the purposes 
of removing excess chemicals and/or salinity as indicated by boiler water testing on an auxiliary steam boiler 
as fitted on your vessel? 

A. The surface blow would be performed when the boiler is secured AND the level would be maintained 
above normal during the duration of the blow. 

B. The surface blow would be performed when the boiler is steaming AND the level would be maintained 
normal during the duration of the blow. 

C. The surface blow would be performed when the boiler is secured AND the level would be maintained 
normal during the duration of the blow. 

D. The surface blow would be performed when the boiler is steaming AND the level would be maintained 
above normal during the duration of the blow. 

Correct answer: D 

61. A variable capacity, pressure atomizing, fuel oil burner functions to __________. 

A. maintain a constant fuel temperature 
B. provide a constant fuel return pressure 
C. provide a wide range of combustion 
D. maintain smokeless fuel oil atomization 

Correct answer: C 

62. A photoelectric cell installed in an automatically fired auxiliary boiler burner management system __________. 

A. Opens the burner circuit upon sensing a flame failure 
B. Detects a flame failure by monitoring radiant heat from glowing refractory 
C. Must be bypassed at low firing rates 
D. Requires mechanical linkage to secure the burner fuel supply 

Correct answer: A 

63. The boiler shown in the illustration would be classed as __________. Illustration MO-0064 

A. single-pass, fire-tube, scotch marine 
B. two-pass, scotch marine 
C. forced circulation, coil-type 
D. two-pass, water-tube 

Correct answer: A 
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64. The primary function of a flame safeguard system, as used on an automatically fired auxiliary boiler, is to 

prevent what condition? 

A. Accidental dry firing and overpressure 
B. Uncontrolled fires in the furnace 
C. Explosions in the boiler furnace 
D. Overheating of the pressure parts 

Correct answer: C 

65. If the water level as indicated by the gauge glass of an auxiliary boiler is in question, it should be blown down. 
Which of the following statements represents the proper procedure for performing a gauge glass blow down?  

A. The gauge glass should be blown down once with the lower cut-out valve open. 
B. The gauge glass should be blown down once with both the upper cut-out and lower cut-out valves open 

simultaneously. 
C. The gauge glass should be blown down twice; first with the lower cut-out valve open and then with the 

upper cut-out valve open. 
D. The gauge glass should be blown down twice; first with the upper cut-out valve open and then with the 

lower cut-out valve open. 

Correct answer: C 

66. When vapor is in contact with and remains at the same temperature as the boiling liquid from which it was 
generated, the vapor and liquid are said to be in which of the following? 

A. critical state 
B. saturated condition 
C. sensible contact 
D. latent contact 

Correct answer: B 

67. While warming up the main engines on your vessel at the pier, one of the main engines suddenly sounds the 
low lube oil pressure alarm. What is the appropriate initial response? 

A. Reduce the load and speed on the engine and continue to monitor the oil pressure. 
B. Monitor closely oil pressures, temperatures, and levels while continuing to run the engine. 
C. Immediately add make-up oil or service lube oil coolers, strainers, and filters, as appropriate. 
D. Immediately shut down the engine, then investigate the cause for the low-pressure alarm. 

Correct answer: D 

68. Which of the listed conditions could result in the failure of an auxiliary diesel engine to stop running when a 
normal shutdown is attempted? 

A. Supplying high temperature inlet air 
B. Maintaining a high exhaust back pressure 
C. Lube oil entering in the air intake manifold 
D. Carbon buildup on the overspeed pawl 

Correct answer: C 
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69. After a main diesel engine on your vessel has experienced a safety shutdown due to excessive crank-case
pressure, why is it important to wait 2 hours before opening the crankcase to investigate the cause of the trip?

A. Opening the crankcase before 2 hours has elapsed may result in a crankcase explosion.
B. Opening the crankcase before 2 hours has elapsed may result in the engine spontaneously restarting.
C. Opening the crankcase before 2 hours has elapsed may result in crankshaft rotation.
D. Opening the crankcase before 2 hours has elapsed may result in excessively rapid cooling.

Correct answer: A 

70. An auxiliary diesel engine on your vessel has experienced a safety shutdown due to high lubricating oil
temperature. What is the appropriate response?

A. Immediately perform the engine inspections to determine the cause of the high oil temperature safety
shutdown.

B. Immediately restart the engine, and monitor the oil temperature to verify the cause of the shutdown.
C. Allow the engine to cool off for two minutes, then restart and monitor the lubricating oil temperature to

verify the cause of the shutdown.
D. Allow 2 hours for the engine to cool down before attempting to inspect the engine and correct the cause

of the trip before attempting to restart the engine.

Correct answer: D 
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