AUXNAV STUDY QUESTIONS
COMDTPUB P16798.16A

1-2. The four disciplines comprising navigation are:   a  . [1.3]
a. dead reckoning, celestial navigation, electronic navigation, piloting
b. dead reckoning, inertial navigation, piloting, celestial navigation

c. Radar, Loran, Global Positioning System, Omega

d. dead reckoning, piloting, celestial navigation, Radar
1-3. The earth is an  oblate spheroid , flatter at the  poles , with a bulge at the  equator . It rotates about its axis from  west  to  east . [1.4]
a. sphere, poles, equator, west, east
b. orb, equator, poles, west, east

c. oblate spheroid, poles, equator, east, west
d. oblate spheroid, poles, equator, west, east
1-4. There are two types of circles that can be drawn on the face of the earth, the  great circle  and the  small circle . [1.5]
a. loxodrome, equator
b. meridian of longitude, parallel of latitude

c. great circle, small circle
d. great circle, parallel of latitude
1-5. (T/F) A great circle is produced by a plane passing through the center of the earth. True.
1-6. (T/F) The only other type is the small circle, whose plane passes through the prime meridian.   False    [1.5.2]
1-7. These circles establish  geographic coordinates, which label the circles used in locating objects on the earth's surface. The coordinates are called latitude and longitude.

a. hyperbolic coordinates, radio signals, X and Y lines of position
b. time differences, latitude, longitude
c. geographic coordinates, latitude, longitude   [1.6]
d. polar coordinates, distance, direction
1-8.  Latitude  (L) is defined by  small circles  formed by planes passed through the earth parallel to the  horizontal  great circle which forms the  equator  . [1.5.2]
a. Latitude, great circles, horizontal, equator
b. Longitude, small circles, horizontal, equator

c. Latitude, small circles, horizontal, equator
d. Latitude, small circles, vertical, Prime Meridian
1-9.  Longitude  (Lo or ) is defined by  vertical  great circles which pass through the center of the earth and the axis . [1.5.1]
a. Longitude, horizontal, equator
b. Longitude, vertical, axis
c. Longitude, vertical, Prime Meridian
d. Latitude, vertical, Prime Meridian
1-10. We speak in terms of   parallels  of latitude and   meridians  of longitude. [1.5]
a. rhumb lines, loxodromes
b. parallels, meridians
c. meridians, parallels
d. nautical miles, arcs
1-11. (True/False) The Prime Meridian is the upper branch of the meridian that passes through the US Naval Observatory.  False   [1.6.2]
It passes through Greenwich, England
1-12. (True/False) All other meridians are labeled with their angular distance north or south of the equator, which is zero degrees.  False   [1.6.2]
Parallels of Latitude are labeled this way.
1-13. (True/False) Latitudinal distance is expressed as the angular measurement north or south of the Equator.  True   [1.6.1]
1-14. One of the most useful characteristics of latitude is the fact that  one minute  equals exactly one  nautical mile. [1.6.1]
a. one degree, nautical mile
b. one minute, statute mile

c. one degree, statute mile
d. one minute, nautical mile
1-15. Unlike latitude, longitude may not be used as a measure of distance, even at the equator.


one degree  of longitude at the equator is equal to 60.108 nautical miles because of the

spheroidal  shape of the earth. The further north or south of the equator, the fewer the miles in a degree of longitude due to the  convergence  toward the poles. [1.6.2]
a. one degree, spheroidal, convergence
b. one degree, spherical, convergence
c. one minute, spheroidal, convergence
d. one degree, spheroidal, divergence
1-17. (True/False) Meridians run true north and south; therefore, angles measured clockwise from them represent true directions.  True  [1.7]
1-18. (True/False) Direction can be expressed as true, magnetic, or relative degrees.  False  .

[1.7.1 to 1.7.3]
Desired is true, magnetic, compass
Relative is OK in other context.
1-19. (True/False) Course is the intended direction of travel. It is what you plan to steer.  True.
1- 20. (True/False) Course Made Good is the resultant (straight line) direction between the point of departure and a subsequent dead reckoning position, regardless of the course over the ground. False  [1.7.4.4]
CMG is the direction, relative to ground,  actually followed.
1-22.  Heading  is the horizontal direction in which a vessel points at any given moment. 
a. Course
b. Track

c. Bearing
d. Heading  [1.7.4.5]
1-24. Relative bearing  is the angular direction between the observing vessel's heading and the object. [1.7.4.7]
a. True bearing 
b. Magnetic bearing

c. Compass bearing
d. Relative bearing
1-25. For estimating purposes, one nautical mile equals  2000  yards. [1.6.1]
a. 6076
b. 2000
c. 2080
d. 60.108
1-26. Nautical  miles are used for navigation except on the Great Lakes and inland waters where

statute  miles are used. [1.8]
a. Metric, English 
b. Statute, nautical

c. Nautical, statute
d. English, metric
1-27. In navigation, speed is usually expressed in  knots  which means  nautical miles per hour.
a. fpf, furlongs per fortnight
b. mph, miles per hour
c. k, kilometers per hour
d. knots, nautical miles per hour [1.9]
1-28. A chart which shows the  true shape  of features and  correct angular  relationships is a Conformal Projection. [1.10.1.1]
a. true shape, personal
b. true shape, correct angular
c. true size, correct angular
d. true size, correct directional
1-29. A chart which shows a line crossing successive meridians at a  constant angle as a

straight line  is a Mercator Projection. [1.10.2.1]
a. constant, straight line
b. varying, straight line

c. constant, loxodrome
d. varying, loxodrome
1-30. A chart which shows a  great circle route  as a  straight  line is a Polyconic Projection. 
a. loxodrome, straight 
b. great circle route, straight [1.10.2.2]
c. rhumb line, spiral 
d. course made good, speed
1-31. A rhumb line is a spiral, or loxodrome , crossing every meridian  at a constant angle .
a. rhumb line, loxodrome, at a constant angle [1.10.2.1]
b. rhumb line, loxodrome, from west to east or east to west

c. great circle, helix, at a constant angle
d. small circle, helix, from west to east or east to west
1-32. A Mercator Projection is  conformal  because it shows true shapes and correct angular relationships. It distorts  size , particularly when treating  higher  latitudes. [1.10.2.1]
a. azimuthal, shape, equatorial
b. conformal, size, northern
unnecessarily tricky
c. conformal, size, southern
d. conformal, size, higher
b & c are also true
1-33. A Polyconic Projection shows meridians drawn as straight lines converging toward the poles;  parallels of latitude  are drawn as  arcs  crossing each meridian at  90° . [1.10.1.5]
a. meridians, parallels of latitude, arcs, 90°
b. meridians, parallels of latitude, arcs, a constant angle
c. meridians, parallels of latitude, circle segments, varying angles

d. longitude, parallels of latitude, circle segments, 90°
1-34. (True/False) Light ships, marking approaches to major harbors, dangerous shoals in frequently traveled waters, and departure points for transoceanic and coastwise traffic have been replaced by large navigation buoys and, for the more important approaches, by lighthouses.  False  [1.11.1] Light ships replaced by light towers & LNBs, not lighthouses.
1-35. (T/F) Lighthouses show a red sector, an area in which the light appears to be red, to mark waters through which a vessel should not head toward or close to the light.  True   [1.11.4]
1-36. The Light Lists (and charts) show the nominal range of the light, a distance the light can be seen, as a function of  its candle power  , and without regard for the curvature of the earth.
a. atmospheric conditions 

b. its height above the water
c. an observer who's eye is 15 feet above the water
d. its candle power [1.11.5]
1-37. Geographic range of a light is the distance it can be seen as a function of its  height, the height of the observer, and the  curvature of the earth  without regard for its intensity.
a. luminance, atmospheric conditions, curvature of the earth, height
b. height, over the horizon refraction, curvature of the earth, intensity

c. height, height of the observer, curvature of the earth, intensity [1.11.5]
d. refraction, curvature of the earth, height of the observer, intensity
1-38. The distance at which a light can be seen is the lesser of its luminous  range and its  geographic  range. [1.11.5]
a. luminous, geographic
b. meteorological, geographic
c. slant, horizontal 
d. nominal, luminous
PROBLEMS (Refer to page 1-3, Annex I for precision required for this course).
1-1. How far north of 27°16'N is 39°08'N?  712 NM .
1-2. How far south of 12°27.8'N is 8°12.6'S? 1240.4 NM .
1-3. How far north of Thimble Shoal Light (37°00'54"N) is Janes Island Light (37°57'48"N)?

56.9 NM .
1-4. A light's nominal range is 22M; its geographical range is 16.7M. Visibility is 10M. How far can it be seen? 16.7 NM .
1-5. A lights nominal range is 18M; its geographical range is 21M. Visibility is 5.5M. How far can it be seen? ~11.5 NM .
1-6. A light is 65 feet off the ground in a light house atop a 105 foot high cliff (placing the light 170 feet above the water). The eye of an observer is at 13 feet above the water. Visibility is 19M. The nominal range of the light is 18M. How far can it be seen?  19.5 NM .
1- 7. A vessel is heading 063° True. The relative bearing from the vessel to a tower on shore is 027°. What is the true bearing of the tower?  090° .
1-8. A vessel is heading 335°M. The relative bearing from the vessel to a second vessel is 000°. What is the magnetic bearing of the second vessel?  335° .  Better of not zero relative.
1-9. At 0900 a vessel at anchor is heading 127° True. The relative bearing to a shore transmitter antenna is 197°. At 0930 the relative bearing to the transmitter antenna is 185°. What is the true heading of the vessel at 0930 (disregard change of location as the result of swinging on the anchor)?  139° .
1-10. A vessel lies exactly 1.0M dead ahead of an anchored vessel bearing 000° True. A second vessel lies exactly 1.0M off the starboard beam bearing 090° True. What is the true bearing of the vessel lying abeam from the one dead ahead?  135° .

(The information given refers to the anchored vessel, e.g. the second vessel bears 090° True from the anchored vessel.) FM
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