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Choose the best answer to the following Multiple-Choice Questions. 
 
1. According to the data given in the illustration, which of the following would be the physical state of the fluid at 

a gauge vacuum of 29.00 inches Hg, and 85.21 degrees Fahrenheit? Illustration SG-0026 

A. Subcooled liquid. 
B. Saturated liquid. 
C. Mixture of saturated liquid and vapor. 
D. Superheated vapor. 

Correct answer: D 

2. If a boiler generates saturated steam at 125.3 psig, how much heat is required to change the water into steam 
if the feed water temperature is 240°F? Illustration SG-0004 

A. 30.5 Btu/lb. 
B. 116.5 Btu/lb. 
C. 582.7 Btu/lb. 
D. 984.7 Btu/lb. 

Correct answer: D 

3. In a boiler equipped with a convection type superheater, the superheater tubes are located __________. 

A. In a position screened from the furnace 
B. Between the downtake nipple and circulator tube 
C. Between the economizer and generating tubes 
D. In the path of the radiant heat of combustion 

Correct answer: A 

4. Steam assist fuel atomizers are converted to straight mechanical atomizers in order to __________. 

A. Raise steam on the idle boiler 
B. Cold start a boiler with diesel oil 
C. Provide the best fuel economy 
D. Meet minimum boiler steam demands 

Correct answer: B 

5. The advantage of installing waterwall tubes in a boiler furnace is to __________. 

A. permit higher combustion rates 
B. increase heat transfer to the mud drum 
C. increase the flow of gases through the furnace 
D. decrease the flow of gases through the furnace 

Correct answer: A 
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6. While your vessel is underway at normal speed, a steam drum safety valve develops a significant leak. Your 

first corrective action should be to __________. 

A. secure the boiler and blank off the valve flange 
B. attempt to reseat the valve using the hand releasing gear 
C. inspect the escape piping for binding on the valve body 
D. secure the boiler and check the valve spring compression 

Correct answer: B 

7. Where is the "dry pipe" located in a boiler? 

A. Below the generation tube bank 
B. At the superheater outlet 
C. In the top of the steam drum 
D. Behind the superheater screen tubes 

Correct answer: C 

8. Excessive foaming in a steaming boiler can cause damage to the __________. 

A. superheater 
B. economizer 
C. desuperheater 
D. internal feed pipe 

Correct answer: A 

9. The superheater vents should always be open when __________. 

A. Lighting off the boiler 
B. Blowing tubes 
C. The water level is lower than normal 
D. Blowing down the boiler 

Correct answer: A 

10. Water in the fuel supply to a steaming boiler can be detected by __________. 

A. Observation of the fuel oil heater drains 
B. Sputtering of the fires 
C. Panting of the casing 
D. Dense white smoke being observed in the periscope 

Correct answer: B 

11. The purpose of the mica used in a boiler water gauge glass assembly is to prevent __________. 

A. Leakage from the glass 
B. Etching of the glass 
C. Overheating of the glass 
D. Light refraction in the glass 

Correct answer: B 
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12. In the absence of the manufacturer's instructions, a good procedure in reassembling a high-pressure boiler 

gauge glass is to tighten the nuts in pairs and __________. 

A. start at the top and work down 
B. begin with the center bolts and work toward the ends 
C. start at the bottom and work up 
D. begin with the end bolts and work toward the center 

Correct answer: B 

13. As compared with a typical front fired boiler, which of the listed conditions represents an advantage of a top 
fired boiler? 

A. A lower fuel flow rate can be allowed, thus increasing economy. 
B. More uniform heat distribution and gas dwell is obtained within the furnace. 
C. No division tube wall separating the convection and radiant sections of the furnace is ever required. 
D. Superheating diaphragms may be omitted. 

Correct answer: B 

14. Scavenging air is supplied to steam sootblower elements to __________. 

A. Provide cooling air when sootblower elements are rotating through blowing arcs 
B. Prevent buildup of soot on the element 
C. Prevent back up of combustion gases into sootblower heads 
D. Prevent overheating of adjacent tubing 

Correct answer: C 

15. If the flue gas oxygen content is too high, you should __________. 

A. adjust the combustion control system 
B. adjust the fuel oil service system 
C. increase the fuel oil temperature 
D. increase the forced draft fan speed 

Correct answer: A 

16. Which of the following statements represents the function of insulating brick? 

A. Provides structural stability. 
B. Acts as a gas-side layer at high temperature areas in D-type boilers. 
C. Acts as backup insulation behind firebrick, plastic refractory, or castable refractory. 
D. Provides the first layer at the inside of inner casing. 

Correct answer: C 

17. Reaching which "end point" will result in the most severe damage to the boiler? 

A. Atomization 
B. Combustion 
C. Circulation 
D. Carryover 

Correct answer: C 
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18. Before blowing tubes in a boiler equipped with steam sootblowers, you should __________. 

A. Decrease the boiler water level 
B. Reduce the forced draft fan speed 
C. Increase the boiler water level 
D. Lower the boiler steam pressure 

Correct answer: C 

19. Which color burner flame would indicate too much excess air? 

A. Yellowish orange 
B. Bright red 
C. Incandescent white 
D. Orange red 

Correct answer: C 

20. Before an explosion can occur in a boiler furnace, there must be an accumulation of unburned fuel, sufficient 
air to form an explosive mixture, and a __________. 

A. space large enough for the explosion to occur 
B. high steam demand on the boiler 
C. source of ignition for the explosive mixture 
D. ground in the burner ignition electrode 

Correct answer: C 

21. A single element boiler feedwater regulating system used aboard ship utilizes __________. 

A. proportional plus reset action 
B. proportional plus reset plus rate action 
C. two-position differential gap action 
D. proportional action 

Correct answer: D 

22. A two-element boiler feedwater regulator is controlled by __________. 

A. steam flow and drum water level 
B. drum water level and feedwater flow 
C. steam flow and feedwater flow 
D. drum water level and drum pressure 

Correct answer: A 

23. The two-element feedwater regulator functions similarly to the three-element feedwater regulator but does not 
utilize __________. 

A. drum pressure 
B. steam flow measurement 
C. water level 
D. feedwater flow measurement 

Correct answer: D 
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24. A major difference between the two-element and the three-element feedwater regulator control systems, is 

that a three-element system will additionally measure and incorporate the __________. 

A. Drum water level to the feedwater regulator 
B. Steam flow to the feedwater regulator 
C. Feedwater flow as sensed variable 
D. Fuel oil flow to the feedwater regulator 

Correct answer: C 

25. A triple element, main propulsion, boiler feedwater regulating system commonly used aboard ship utilizes 
__________. 

A. Proportional plus reset action 
B. Two-position differential gap action 
C. Proportional action 
D. Proportional plus reset plus rate action 

Correct answer: D 

26. Which of the conditions listed could prevent a centrifugal condensate pump from developing its rated 
capacity? 

A. Flooding of the main condenser hotwell. 
B. Operating the pump with a positive suction head. 
C. Venting the pump to the vacuum side of the condenser. 
D. Closing the water seal line to the packing gland. 

Correct answer: D 

27. Excessively hot water returning to an atmospheric drain tank indicates __________. 

A. The condensate recirculating valve is open 
B. A heating coil has ruptured 
C. A steam trap is hung open 
D. There is a loss of circulating water 

Correct answer: C 

28. Under normal conditions, the rate of heat transfer in a feedwater heater is most greatly affected by the 
__________. 

A. pH of the feedwater 
B. temperature differential between the steam and feedwater 
C. density of the feedwater 
D. speed of the main feed pump 

Correct answer: B 
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29. Which statement listed represents a vital function of the main condenser? 

A. Cooling of the exhaust steam from the auxiliary exhaust system before it enters the deaerating feed tank. 
B. The recovery of feedwater for reuse. 
C. Condensing of the exhaust steam from the main feed turbine pumps. 
D. Storage of feedwater for immediate use in the boilers. 

Correct answer: B 

30. Which of the following actions should be taken FIRST when water is found in the fuel oil settling tank? 

A. Shift to alternate or standby fuel oil service pump. 
B. Sound the settling tank with water indicating paste. 
C. Determine the extent of water contamination by reading the pneumercators. 
D. Shift pump suction to an alternate settling tank. 

Correct answer: D 

31. The minimum temperature requirements for fuel oil in storage tanks is related to the _________. 

A. fire point of the oil 
B. size of the containment area in case of overflow 
C. size of the vents 
D. pumpability of the oil 

Correct answer: D 

32. Which characteristic of fuel oil is the most significant when determining the temperature to which the fuel oil 
must be heated for proper atomization? 

A. Specific gravity 
B. Pour point 
C. Viscosity 
D. Flash point 

Correct answer: C 

33. Insufficient combustion air supply will cause an atomizer flame to appear as a __________. 

A. pointed flame 
B. ragged flame 
C. light yellow flame with white streaks 
D. dull red flame with black streaks 

Correct answer: D 

34. Fuel oil solenoid valves at the burner fronts should be of the manual reset type to __________. 

A. prevent the furnace from filling with oil after restoration of power 
B. prevent the furnace from filling with oil during a power failure 
C. permit the operator to secure each burner after a blackout 
D. permit the operator to secure each burner during a blackout 

Correct answer: A 
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35. Compared to the return flow oil burner system, an internally mixed steam atomizer requires __________. 

A. Higher air velocity 
B. Greater turbulence in the air/oil stream 
C. Less excess air 
D. Higher fuel oil viscosity 

Correct answer: C 

36. The last two digits stamped on a fuel oil atomizer sprayer plate represents the cross-sectional area ratios of 
the tangential slots and orifice. This ratio determines the __________. 

A. angle of the cone 
B. density of the oil spray 
C. capacity of the atomizer 
D. degree of atomization 

Correct answer: A 

37. A pressure drop occurs across both the moving and fixed blades of a reaction turbine as a result of the 
__________. 

A. interstage diaphragms creating a nozzle effect in the steam flow 
B. reversing blades causing a velocity drop with resultant pressure drop 
C. moving and fixed blades being shaped to act as nozzles 
D. conversion of the thermal energy to pressure energy always resulting in a pressure drop 

Correct answer: C 

38. In an impulse turbine, the fixed blades function to __________. 

A. prevent steam turbulence 
B. decrease steam velocity 
C. equalize pressure differences 
D. change the direction of steam flow 

Correct answer: D 

39. When a turbine is in operation, a rotor position micrometer is used to determine any change in rotor 
__________. 

A. radial position relative to the micrometer 
B. axial position relative to the micrometer 
C. axial position relative to the casing 
D. radial position relative to the casing 

Correct answer: C 

40. The astern element of a main propulsion turbine is usually designed as a __________. 

A. single entry, double flow turbine 
B. Parsons stage, reaction turbine 
C. Curtis stage, impulse turbine 
D. multiple entry, helical flow turbine 

Correct answer: C 

Page 8 of 19 
Q611 Steam Plants

8/27/2025



Q611 Steam Plants  
U.S.C.G. Merchant Marine Exam  
Assistant Engineer-Limited  
Illustrations: 5 
 
41. The jacking/turning gear mechanism of a main propulsion geared turbine installation is normally connected 

through mechanical linkage to the _______. 

A. high-speed pinion rotor 
B. low-speed gear rotor 
C. bull gear 
D. low-speed pinion rotor 

Correct answer: A 

42. In securing the main turbines, steam to the second stage air ejectors should be left on for a short period of 
time in order to __________. 

A. prevent excessive condensate depression 
B. remove the excessive amount of non-condensable vapors which accumulated during maneuvering 

operations 
C. ensure equal cooling of the main turbine bearings 
D. dry out the main turbines 

Correct answer: D 

43. The original bridge gauge reading for a reduction gear bearing was measured as 0.008 inches. A year later, 
the bridge gauge reading for the same bearing is 0.010 inches. This indicates __________. 

A. oil clearance is 0.002 inch 
B. bearing wear is 0.010 inch 
C. bearing wear is 0.002 inch 
D. oil clearance has increased 0.010 inch 

Correct answer: C 

44. Operating a steam turbine propulsion unit at medium-speed, in an area with extremely cold sea water and the 
main circulating pump providing full cooling water flow to the condenser will result in __________. 

A. Increased condensate aeration due to the inability of the air ejectors to remove excessive air 
accumulation from the condenser 

B. Increased effectiveness of the air ejectors due to the increased main condenser vacuum 
C. Increased plant efficiency due to increased condensate depression 
D. Excellent plant efficiency due to higher attainable vacuum 

Correct answer: A 

45. For a large main propulsion turbine, the most commonly used turbine thrust bearing is the __________. 

A. self-aligning shell 
B. self-oiling sleeve 
C. overhung turbine wheel 
D. pivoted segmental shoe 

Correct answer: D 
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46. The main propulsion shaft turning gear usually connects to the free end of the high-speed high-pressure 

pinion because the __________. 

A. turning gears are double reduction worm type and cannot mate with the low-pressure high-speed pinion 
B. lubricating oil from the high-speed pinion can easily supply the turning gears 
C. arrangement allows for the use of a muff type coupling for flexibility and smooth engagement 
D. greatest gear ratio between the turning gear motor output and bull gear can be obtained 

Correct answer: D 

47. Labyrinth seals are used on rotating steam turbine shafts to reduce external leakage. How is this 
accomplished? 

A. Successive temperature drops through the seal stages 
B. Successive pressure drops through the seal stages 
C. Increased turbulence through successively larger labyrinth clearances 
D. Pressure increases through successive seal stages 

Correct answer: B 

48. Before placing the jacking gear in operation on a main turbine unit, you must always ensure that __________. 

A. the main lube oil system is operating 
B. the condensate system is operating 
C. the gland seal steam system is operating 
D. the main saltwater circulating pump is operating 

Correct answer: A 

49. Labyrinth seals used to reduce leakage around a turbine shaft are constructed of __________. 

A. spring bound carbon segments 
B. braided asbestos covered core segments 
C. machined metallic packing strips or fins 
D. staged rubber composition seal stripping 

Correct answer: C 

50. Which of the following statements describes how the main propulsion turbine overspeed relay initiates closing 
of the throttle valve? 

A. Excessive centrifugal force causes spring loaded flyballs to actuate a control lever. 
B. Excessive centrifugal force causes a spring-loaded weight to trip a valve latch. 
C. Excessive speed causes an oil pump to develop sufficient pressure to open a spring-loaded relay valve 

which tends to close the steam control valve. 
D. Excessive speed causes an increase in lube oil control temperature which actuates a solenoid oil dump 

valve. 

Correct answer: C 
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51. Which of the following statements represents the significance of the differential pressure existing between the 

nozzle block and steam chest of a turbogenerator equipped with a lifting beam mechanism? 

A. The pressure differential necessitates the use of a special balance piston. 
B. The pressure differential requires the installation of a special biasing spring to open the valves. 
C. The pressure differential assists in seating the valves when the lifting beam is lowered. 
D. The pressure differential eliminates the possibility of valve binding in the lifting beam. 

Correct answer: C 

52. Which of the following is used to hold the poppet valves closed in a turbo-generators nozzle control speed 
regulator? 

A. Oil pressure 
B. Steam pressure 
C. Lifting beam 
D. Springs 

Correct answer: B 

53. To test an automatic low lube oil pressure trip on an idling turbogenerator and at the same time prevent the 
chance of bearing damage, you should __________. 

A. secure the steam supply valve to the throttle valve and observe the oil pressure as the throttle trips during 
the slowdown and ensure a supply of oil with the hand or standby pump when the pressure drops to 2-3 
psi 

B. actuate the overspeed trip, making a note at what pressure the oil is dumped from under the operating 
piston 

C. ensure the standby lube oil pump, if so equipped, is properly lined up and set in the "auto" mode, or the 
hand pump is being operated and then actuate the emergency trip 

D. close the generator steam throttle valve and then ensure a supply of oil through the hand or standby 
pump when the pressure drops to 5-6 psi 

Correct answer: A 

54. As the speed of an oil lubricated ball bearing increases, fluid friction, due to churning, generates heat. This 
condition may be avoided by __________. 

A. adding more lubricant until the ball bearings are completely covered with a layer of oil 
B. reducing the quantity of lubricant until only a mist of oil is present on the ball bearings 
C. maintaining a continuous fluid level over half of the outer race 
D. installing oil rings on the ball bearings 

Correct answer: B 

55. In a pressure type main propulsion turbine lubrication system, the lube oil service pumps normally take 
suction from the main sump and discharge directly to the __________. 

A. main thrust bearing 
B. lube oil header 
C. gravity feed tank 
D. lube oil coolers 

Correct answer: D 
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56. During high-speed operation of the main turbine propulsion unit, the heat absorbed by the lubricating oil is 

removed by the __________. 

A. lube oil cooler 
B. lube oil purifier 
C. sump vents 
D. distillate cooler 

Correct answer: A 

57. Magnets are installed in the main propulsion turbine lube oil strainers to attract metal particles released 
through wearing of the __________. 

A. turbine labyrinth 
B. Babbitt bearings 
C. turbine blades 
D. reduction gears 

Correct answer: D 

58. To assure the main propulsion turbine bearings are receiving the proper lube oil supply, you should check the 
__________. 

A. lube oil strainer magnets 
B. bull's-eye in the gravity tank overflow 
C. flow through the sight glass at the bearing 
D. lube oil temperature at the cooler outlet 

Correct answer: C 

59. Which of the following conditions is indicated by oil flowing through a lube oil gravity tank overflow sight 
glass? 

A. Sufficient oil flow is being supplied to the gravity tank. 
B. Excessive oil is stored in the gravity tank. 
C. Turbine bearing failure has occurred. 
D. Insufficient oil is being pumped to the gravity tank. 

Correct answer: A 

60. The term "separation" as used in oil purification refers to the removal of __________. 

A. solids from lube oil 
B. acid contaminants from oil 
C. oil from its additives 
D. water from a mixture of oil liquids 

Correct answer: D 
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61. According to the illustration, what is the normal function of the component shown? Illustration SE-0010 

A. act as a final filter for oil entering a bearing 
B. indicate the pressure and temperature of lube oil leaving a turbine bearing 
C. indicate the pressure and flow of lube oil entering a turbine bearing 
D. indicate the temperature and flow of lube oil leaving a turbine bearing 

Correct answer: D 

62. Chamfers, located at the parting edges of horizontal split sleeve type bearings, are used to facilitate oil 
storage and distribution. They are machined __________. 

A. radially the full length of the bearing 
B. axially, approaching but not extending to the end of the bearing 
C. axially the full length of the bearing 
D. radially, to within 45 degrees of the normal bearing surface 

Correct answer: B 

63. The most practical method of determining the condition of a shaft bearing while the shaft is in operation is to 
__________. 

A. perform a carbon blot test on an oil sample from the bearing 
B. check the lube oil temperature 
C. visually inspect the bearing 
D. check the lube oil viscosity 

Correct answer: B 

64. Which of the following operational practices is helpful in avoiding the accumulation of condensate in the main 
reduction gear casing? 

A. The temperature of the lubricating oil should not exceed the gear manufacturer's recommendation when 
the unit is operating at full load. 

B. After the main unit is secured, lubricating oil should be circulated until the temperature of the oil and 
reduction gear casing approximates the engine room temperature. 

C. Always ensure that the lubricating oil pressure is 14-17 psi when operating in unusually cold waters. 
D. Avoid applying gland sealing steam to the low-pressure turbine until you are ready to start up the first-

stage air ejector. 

Correct answer: B 

65. As found in a reduction gear drive system, thrust bearings serve to __________. 

A. transmit the force produced by the propeller to the structure of the ship 
B. increase the shaft speed 
C. limit the radial movement of the shaft 
D. hold the main engine in place 

Correct answer: A 
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66. In the diagrammatic arrangement of the thrust bearing, shown in the illustration, the direction of shaft rotation
and the direction of thrust are indicated respectively by arrows __________. Illustration SE-0012

A. F and J
B. G and J
C. F and H
D. G and H

Correct answer: A 

67. Auxiliary steam at full operating pressure is supplied from the boiler directly to the __________.

A. turbogenerators
B. main air ejectors
C. sootblowers
D. distilling plants

Correct answer: C 

68. According to the illustration, what actuates the bellows "I" in the gland seal regulator? Illustration SE-0019

A. gland seal steam pressure
B. steam throttle pressure
C. control air pressure
D. lube oil pressure

Correct answer: A 

69. The primary source of steam to the auxiliary exhaust system is typically supplied directly from __________.

A. the main engine LP bleed
B. turbine driven and reciprocating steam pumps
C. the turbine gland exhaust system
D. all of the above

Correct answer: B 

70. A contaminated steam generator is used to produce saturated vapor from collected __________.

A. sanitary water
B. condenser cooling water
C. fuel oil heating return drains
D. bilge water

Correct answer: C 
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Table 2 
Thermodynamic Properties of  

Saturated Steam (Pressure) 

Absolute. 

Pressure, 

psi 

Temp, 

°F 

Enthalpy 

(BTU/lb) 

of 

Liquid 

Enthalpy 

(BTU/lb) of 

Evaporation 

Enthalpy 

(BTU/lb) 

of 

vapor 

 0.5 79.58 47.6 1048.8 1096.4 

1.0 101.74 69.7 1036.3 1106.0 

5.0 162.24 130.1 1001.0 1131.1 

10.0 193.21 161.2 982.1 1143.3 

14.7 212.00 180.0 970.4 1150.4 

15.0 213.03 181.1 969.7 1150.8 

20.0 227.96 196.2 960.1 1156.3 

25.0 240.07 208.5 952.1 1160.6 

30.0 250.33 218.8 945.3 1164.1 

40.0 267.25 236.0 933.7 1169.7 

50.0 281.01 250.1 924.0 1174.1 

60.0 292.71 262.1 915.5 1177.6 

70.0 302.92 272.6 907.9 1180.6 

80.0 312.03 282.0 901.1 1183.1 

90.0 320.27 290.6 894.7 1185.3 

100.0 327.81 298.4 888.8 1187.2 

110.0 334.77 305.7 883.2 1188.9 

120.0 341.25 312.4 877.9 1190.4 

130.0 347.32 318.8 872.9 1191.7 

140.0 353.02 324.8 868.2 1193.0 

150.0 358.42 330.5 863.6 1194.1 

200.0 381.79 355.4 843.0 1198.4 

250.0 400.95 376.0 825.1 1201.1 

300.0 417.33 393.8 809.0 1202.8 

350.0 431.72 409.7 794.2 1203.9 

400.0 444.59 424.0 780.5 1204.5 

 

 

Table 1 
Thermodynamic Properties of  

Saturated Steam (Temperature) 

Temp, 

°F 

Absolute. 

Pressure, 

psi 

Enthalpy 

(BTU/lb) 

of 

Liquid 

Enthalpy 

(BTU/lb) of 

Evaporation 

Enthalpy 

(BTU/lb) 

of 

vapor 

 32 0.08859 0.01 1075.5 1075.5 

40 0.12170 8.05 1071.3 1079.3 

50 0.17811 18.07 1065.6 1083.7 

60 0.25630 28.06 1059.9 1088.0 

70 0.36310 38.04 1054.3 1092.3 

80 0.50690 43.02 1048.6 1096.6 

90 0.69820 57.99 1042.9 1100.9 

100 0.94920 67.97 1037.2 1105.2 

110 1.27480 77.94 1031.6 1109.5 

120 1.69240 87.92 1025.8 1113.7 

130 2.22250 97.90 1020.0 1117.9 

140 2.88860 107.90 1014.1 1122.0 

150 3.71800 117.90 1008.2 1126.1 

160 4.74100 127.90 1002.3 1130.2 

170 5.99200 137.90 996.3 1134.2 

180 7.51000 147.90 990.2 1138.1 

190 9.33900 157.90 984.1 1142.0 

200 11.52600 168.00 977.9 1145.9 

212 14.69600 180.00 970.4 1150.4 

220 17.18600 188.10 965.2 1153.4 

240 24.96900 208.30 952.2 1160.5 

280 49.20300 249.10 924.7 1173.8 

300 67.01300 269.60 910.1 1179.7 

340 118.01000 311.10 879.0 1190.1 

380 195.77000 353.50 844.6 1198.1 

400 247.31000 375.00 826.0 1201.0 
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Properties of Saturated Steam 

Vacuum Inches 

 of Hg Gauge 

Temperature 

°C 

Temperature 

°F 

29.51 11.74 53.14 

29.41 15.17 59.30 

29.31 18.04 64.47 

29.21 20.52 68.93 

29.11 22.70 72.86 

29.00 24.66 76.38 

28.90 26.43 79.58 

28.70 29.56 85.21 

28.49 32.27 90.08 

28.29 34.66 94.38 

28.09 36.80 98.24 

27.88 38.74 101.74 

27.48 42.18 107.92 

27.06 45.14 113.26 

26.66 47.77 117.99 

26.26 50.13 122.23 

25.85 52.27 126.08 

25.44 54.23 129.62 

25.03 56.05 132.89 

24.63 57.74 135.94 

24.22 59.33 138.79 

23.81 60.82 141.48 

22.79 64.21 147.57 

21.78 67.21 152.97 

20.76 69.91 157.83 

19.74 72.36 162.24 

18.72 74.61 166.30 

17.70 76.70 170.06 

16.69 78.64 173.56 

15.67 80.47 176.85 

14.65 82.14 179.86 

13.63 83.81 182.86 

12.61 85.36 185.64 

11.60 86.82 188.28 

10.58 88.22 190.80 

9.56 89.57 193.21 

7.52 92.08 197.75 

5.49 94.42 201.96 

3.45 96.60 205.88 

1.42 98.64 209.56 
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