Part A – Paper 2 – Offshore Navigation (2 hrs, 70%)

Function : Navigation at the operational level

Competence : Plan and conduct a passage and determine position

Criteria : The primary method of fixing the ship's position is the most appropriate to the prevailing circumstances and conditions. Information obtained from charts and publications is correctlyinterpreted and applied.

Celestial Navigation
(a) Ability to use celestial bodies to determine the ship's position.

(b) From an observation of any heavenly body to find a position line, using any suitable method.

(c) To obtain a position by the use of position lines obtained from celestial observations.

(d) Identification of stars and planets commonly used in navigation; precomputation of altitudes and azimuths of stars and planets; procedures for morning and evening star sights.

(e) To find latitude by meridian altitude and by observation of Polaris. 

(f) Ability to determine and allow for compass errors by finding the true bearing of a heavenly body.

(g) The ability to find by calculation the great circle and/or the rhumb line course and distance between two positions and DR and estimated positions given run and predicted current effect.
Equations:

1. Parallel Sailing: 

a) dep = d.long x cos (lat.)
2. Plane Sailing: 


a) dep = d.long x cos (middle lat.)
b) Middle lat = mean latitude adjusted (refer to Norie’s table)

c) sin course = dep / dist.

d) cos course = d.lat / dist.

e) tan course = dep / d.lat.
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3. Mercator Sailing:

a) DMP = Difference of meridional parts 
(In Norie’s table – “meridional parts”, input the latitudes and find the MP)
b) tan course = d.long / DMP
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4. Trigonometry

a) cosec θ= 1 / sin θ

b) sec θ= 1 / cos θ

c) cot θ= 1 / tan θ

d) haversine = (1 – cos θ) / 2

5. Great circle Sailing:

a) cos Distance = cos LatB x cos LatA x cos d.long + sin LatB x sin LatA 
(+ if latitude same name, - if latitude different name)

b) sin (initial course) = (cos LatB x sin d.long) / sin (Distance)
c) Initial course by ABC method: 

A = tan LatA / tan d.long (opp. Name to LatA unless d.long > 90ﾟ)

B = tan LatB / tan d.long (always same name as LatB)

C = A + B

Initial course = tan -1 [ 1 / (C x cos LatA)]
6. Position lines

a) cos ZD = cos LAT x cos DEC x cos LHA + sin LAT x sin DEC
 (+ if LAT and DEC same name, - if different name)
b) Azimuth

A = tan LAT / tan LHA
B = tan DEC / sin LHA
C = A + B

tan Azimuth = 1 / ( C x cos LAT)

7. Celestial Sphere

a) GHA * = GHA γ + SHA *
b) LHA * = GHA * (+ E. Long / - W. Long)
c) Polar distance = 90ﾟ+ declination
d) Zenith distance = 90ﾟ– altitude
e) True altitude (South) - 90ﾟ= zenith distance (North)

f) lat at meridian passage = zenith distance + declination, (LHA = 0) 
g) sin Amplitude = sin declination / cos lat

h) lat = true altitude of pole star + correction from table
8. Time

a) Equation of time: Eq Time = GMT – GAT

9. Sextant:
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