Keep Visiting www.owaysonline.com for latest notes Email:- admin@owaysonline.com

Phone:- 77159 32112

(Paper Format)
Duration: 3 hrs. SECOND MATE (F.G)) Maximum Marks: 200
Pass Marks: 140
CELESTIAL NAVIGATION

Note: 1. Use nautical almanac 1992
2. Use of non-programmable scientific calculator is permitted, however, each step should be clearly
shown

SECTION I - PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)
1.
2.
3.

Note: 1 At least one question will have a numerical component.

SECTION I1- PRACTICAL NAVIGATION

QUESTION NO. 4 IS COMPULSORY. ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING
FOUR (35 MARKS EACH)

4. STAGGERED / SIMULTANEOUS PLOTS

5. LONG BY CHRON SUN/MOON
6. INTERCEPT METHOD
7. COMPASS ERROR BY ABC TABLES &/OR ERROR BY AMPLITUDE &/OR TIMES OF RISING/

SETTING/ MERIDIAN PASSAGE / MERIDIAN ALTITUDE OF SUN

8. POLARIS/ COMPUTATION OF ALTITUDE / EX-MERIDIAN

Please note that the above format is only an indicative of the examination paper. The candidates are advised to
refer to detailed teaching syllabus and the course outline.



GOVERNMENT OF INDIA
PM PAPER Date: - 4" Nov-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS:
200
Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly
shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define the following:
i) GHA ii) Right Ascension iii) Declination iv) Amplitude v) Rational Horizon

b) In latitude 65°N, an observer attains a lower-meridian altitude of a celestial body as 20° bearing North.
Calculate the altitude and bearing of the same celestial body at upper meridian passage.

Q.2 a) The amplitude of a rising star was E 25° S and its altitude when on the prime vertical was 42°. Find
the approximate true altitude of the pole star at its position.
b) Explain why stars culminate about 4 minutes earlier each day?

Q.3 An unknown star rose bearing 123°T. When bearing East, it had a true altitude of 24° 30’. Find the
observer’s lat and the star’s declination.

SECTION Il — PRACTICAL NAVIGATION
QUESTION No. 4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 Following simultaneous observations were calculated using the DR 25° 40’ N 140° 10’ E.

Star X Obs long 140° 15’ E Az 115°T
StarY Intercept 2’ Toward, Az 240°T
Polaris Obs lat 25° 38’ N Az 001°T

Q.5 On 15t Sept.’92 at GMT 31d 22h 11m 36s, a ship in DR position 32° 10’S, 113° 25’E, the sextant altitude
of star Procyon was 30° 58.1° IE was Nil, HE was 8m. Find the direction of the PL and the observed Long.

Q.6 On 315t August ‘92 in DR 60° 06’ N, 066° 18’ W the sextant altitude of Mars was 41° 32.4" at GMT 31D
08H 15M 02S. IF H.E. 10m. I.E. 1.2’ on the arc. Calculate the direction of the PL and the intercept.

Q.7 a) On 13% Dec LHA Aries 323° 00.4’, Sextant altitude of pole star 41° 26’. IE 2’ on the arc. HE 10m, find
the direction of the PL and the posn. through which to draw it.

b) On 14™ June 1992, in DR 20°N 36°W the Moon rose bearing 116° C. If Variation 3°W find the deviation
on the ship’s head.

Q.8 On 4™ March 1992, in DR. 27° 28’ N 168° 10’ W, the sextant altitude of the Sun’s L.L. near the meridian

was 56° 18.8" when the GPS showed 04d 23h 31m 43s GMT. H.E. was 11m and |.E. 2.6’ on the arc, find the
direction of PL and a position through which it passes.



GOVERNMENT OF INDIA
AM PAPER Date: - 4" Nov-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS:
200
Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly
shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define and explain:
i) Sidereal hour Angle ii) Sensible Horizon iii) Equinoctial
b) What do you understand by “Precession of Equinoxes”? How it caused and what are its effects?

Q.2 a) How are season’s caused?
b) To an observer, star bore 065° (T) when rising, its true altitude when on prime vertical east of the
meridian was 42°, find observer’s latitude.

Q.3 a) State the conditions required for solar eclipse and lunar eclipse.
b) In latitude 65°N, an observer obtain a lower meridian altitude of a celestial body as 20° bearing north.
Calculate the altitude and bearing of the same celestial body at upper meridian passage.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In D.R. position 30°15’'N 026°40’W, an observation of sun gave a bearing of 110° T intercept 6.5’
towards. The ship then steamed 245° T for 20 miles when latitude by meridian altitude of sun was found to
be 30° N. Find ship’s position at the time of second observation.

Q.5 On 2" May 1992, in DR 15° 36’ S 080° 11’ W, the sextant altitude of the Sun’s L.L near the meridian
was 58° 25.6" at GMT 02d 17h 37m 48s. If IE was 1.6’ on the arc and HE was 15m, find the direction of the
PL and the Latitude where it cuts the DR Long.

Q.6 On 2" March 1992 in DR Long 32° 12’S 100° 24’E, the sextant altitude of Venus east of the meridian
was 18° 05’ when the GMT was 15t 22h 32m 58s. If the HE was 10m and IE 1.3’ off the arc, find the direction
of the PL and the position through which it passes using the Intercept Method?

Q.7 a) On 14" October 1992 in DR Long 105° 20’ W, the sextant alt of Mars on the meridian was 62° 12.5’
North of the observer. If HE was 12m and IE 3.0’ on the arc: Find the observed latitude and position line.
b) On 14% June 1992, in D.R. Lat 20° N Long 036° W, the Moon rose bearing 116° C. If the variation was 3°
W, find the deviation on the ship’s head.

Q.8 On 4™ March 1992, in DR 27° 28'N 168° 10’W, the sextant altitude of the Sun’s L.L. near the meridian
was 56° 18.8" when the GPS showed 04d 23h 13m 43s GMT. H.E. was 11m and I.E. 2.6” on the arg, find the
direction of PL and a position through which it passes.



GOVERNMENT OF INDIA
PM PAPER Date: - 2" Sept-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) What is International Date Line? Why is it necessary and how is the date on a ship crossing the
International Date Line on an Easterly course affected?
b) Calculate the duration of astronomical twilight in Lat 35° N on the day of spring equinox?

Q.2 a) What are the conditions for a body to be circumpolar?
b) A stationary observer sees a star (declination 25°S) pass through his Zenith at the time of its meridian
passage. Calculate its true bearing when rising and setting.

Q.3 An unknown star rose bearing 123° T. When bearing East, it had a true altitude of 24°30’. Find the
observer’s Lat and the star’s declination.

SECTION Il — PRACTICAL NAVIGATION
QUESTION No. 4. 1S COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 39°30’S 110°30’E, an Ex-meridian sight gave an Observed latitude of 30°25’S and a PL of 094°-274°
(T). After steaming 350° (T) for 75 M and 280° (T) for 75M an intercept of 4.0 M towards Azimuth 75° (T) was
obtained working from the Observed Latitude. Find the position of the ship at the 2nd observation.

Q.5 On 6th March 1992 in DR 00°09.7’S, 070°45’W, the sextant altitude of the Moon’s LL was 17°48’ when
GMT was 23h 10m 30s. If H.E. is 15m & |.E is 0.4’ off arc, determine the direction of the PL and the Longitude
where it cuts the DR Latitude.

Q.6 On 4th May 1992 at ship in DR 20°S 170°34.6’E Sextant altitude of star Sirius at GMT 04d 04h 18m 11s
was 71°52’. If I.E was 2.0’ off the arc and HE was 10 meters find the direction of position line and the
intercept.

Q.7 a) On 10th Oct in DR 030°42’E, observed meridian altitude of sun’s LL was 34°20’, bearing N, (HE: 12m),
find the ship’s latitude and the direction of PL.

b) On 19th Jan 1992 in DR. 36°26’S 155°30’E, the azimuth of the sun was 035° (C) at 0920 ship’s time. If the
ship’s time was 09 hours ahead of GMT and the variation was 2.0° E, find the deviation for the ship’s head.

Q.8 a) Explain the corrections to be applied to the True Altitude of Polaris to obtain the observed latitude.
b) In month of October when GHA Aries was 130°20.0’, in Longitude 20°32’W, the sextant altitude of the
POLE STAR was 30°20’, IE 2.0’ off the arc and HE 15m. Find the latitude of the observer.



GOVERNMENT OF INDIA
AM PAPER Date: - 2" Sept-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define:
i) Rational Horizon ii) Local Mean Time iii) First point of Libra

b) Explain sidereal day and compute the value of sidereal day.

Q.2 a) With help of a diagram explain why stars culminate 4 min earlier each day?
b) A ship in position 40° N 040° W, declination of Sun is 10° N and LHA Sun 30°. Calculate the Sun’s G.P, also
of a star whose declination is 20° S, and LHA 337°30’.

Q.3 For a stationary observer, amplitude of the raising Sun was E10 S. When it was on Prime Vertical, its true
altitude was 10° when bearing due East. Find the Latitude of observer, the Declination and LHA of the Sun at
this point (on prime vertical).

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 A vessel steaming on a course of 302° (T) at 20 kts made following stellar observations,

i) at 1751, Star A, Az 135° (T), intercept 4.3’ towards
ii) at 1812, Star B, Az 056° (T), intercept 1.5" away,
1800 DR was used for both sides which is 20° 15’ S, 030° 36’ W; Determine vessel’s position at 1800 hrs.

Q.5 On 22nd Sept 1992 in DR 64°20’N sextant altitude of Moon UL East of meridian at GMT 22D 06H 12M
12S was 24°55.8’. If IE was 2.0’ off the arc and HE was 10 m, find direction of position line and longitude.

Q.6 On 31st August ‘92 in DR 60°06’ N, 066°18" W the sextant altitude of Mars was 41°32.4’ at GMT 31d 08h
15m 02s. If H.E. 10m, I.E. 2.1’ on the arc. Calculate the direction of the PL and the intercept.

Q.7 a) On 13th Dec LHA Aries 323°00.4’, Sextant altitude of Pole star 41°26’, IE 2’ on the arc, HE 10m, find
the direction of the PL and the position. Through which to draw it.

b) On 14th June 1992, in DR 20°N 36°W the Moon rose bearing 116° C. If Variation 3° W find the deviation on
the ship’s head.

Q.8 On 31st August 92 at Ship in DR 179°30°W Sextant Altitude of Pole star was 22°30’ at GMT 31d 17h 22m
26s. If IE: 1.6 on the arc and HE: 12.5 meters find the direction of position line and latitude to draw it.



GOVERNMENT OF INDIA
PM PAPER Date: - 2" July-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define Daylight Saving Time (DST). What is the purpose of DST?
b) Find the duration of Astronomical twilight for an observer in Lat 20° 00’S on the day of summer solstice.

Q.2 a) Describe the conditions for a heavenly body to be circumpolar. Substantiate your answer with a
suitable sketch.

b) If the sun’s declination is 12° 42’S, in what latitudes will there be:

i) Phenomenon of Midnight Sun ii) Twilight All Night iii) Continuous Night

Q.3 a) Write short notes on the following, with suitable sketches:
i) Sidereal Period of Moon ii) Rational Horizon iii) Elongation of an Interior Planet

b) A stationary observer sees a star (declination 30°S) pass through his Zenith at the time of its meridian
passage. Calculate its amplitude when west of the meridian.

SECTION Il — PRACTICAL NAVIGATION
QUESTION No. 4. 1S COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 0440 hrs by ship’s clock on a vessel in DR position 52° 21’N, 27° 50’W, an observation of star ‘Deneb’
on the meridian gave latitude 52° 26’N. A second sight, obtained at 0500 hrs of star ‘Capella’. When worked
using the original DR, gave azimuth 300° T, intercept 3M towards respectively. The ship was steering 000°
(T), at 6 kts. Find by plotting the ship’s position at 0500 hrs.

Q.5 On 20 July 1992 at ship in position at Equator obs. Altitude of Moon UL West of meridian at GMT 20d
06h 12m 45s was 51° 06.2’. If IE was 1.5’ on the arc and HE was 12 meters find the direction of position line
and position to draw the same.

Q.6 On 30™ Nov 1992 at ship in DR 30° N, 165° 24’ E sextant altitude of Sun UL at GMT 29d 22h 28m 42s was
29° 03’. If IE was 0.5’ on the arc and HE was 12 meters find the direction of position line and position to draw
the same by intercept method.

Q.7 a) On 14% Oct 92 in DR longitude 048° 36’W observed altitude of Sun UL North of observer was 78°
09.4’. If HE was 15 meters find the direction of position line and latitude to draw it.

b) On 19t January 92 in DR Lat 30°N 060°30’E Compass bearing of Moon at GMT 23h 10m 00s was 269° (C).
If Variation was 2.7° W, find the deviation.

Q.8 a) On 6" March 1992 in EP 52° 12’ N 170° 40’E, the sextant altitude of the Sun UL near the meridian was
31° 59.8" when the GMT showed 06d 01h 27m 30s. If the IE was 2.3’ on the arc and the HE was 40m,
calculate the direction of the PL, and position which it passes.

b) Find the approximate ex-meridian limits for the observation of Sun, using the information provided in
guestion 8 (a).



GOVERNMENT OF INDIA
AM PAPER Date: - 2" July-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following:
i) Geographical position ii) Azimuth iii) Obliquity of ecliptic

b) If the latitude was 64°27’S and declination of a star was 39°47’S, find out if the body is circumpolar. If so
calculate the upper and lower meridian altitudes.

Q.2 a) The amplitude of a rising star was E 25°N and its altitude when on the prime vertical was 42°. Find the
approximate true altitude of the pole star at its position.
b) Explain why stars culminate about 4 minutes earlier each day?

Q.3 a) Parallax in Altitude = horizontal parallax X Cos app alt.
b) To an observer, star with decl 29° 44.6’S bore south when on the meridian. If its true altitude when at the
maximum azimuth was 26° 03’, find observer’s latitude.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)

Q.4 At 0440 hrs by ship’s clock on a vessel in DR position 52° 21’N, 027° 50’'W, an observation of star ‘Deneb’
on the meridian gave latitude 52° 26’N. A second sight, obtained at 0500 hrs of star ‘Capella’, when worked
using the original DR, gave azimuth 300° T, intercept 3M towards respectively. The ship was steering 000°
(T), at 6 kts. Find by plotting the ship’s position at 0500 hrs.

Q.5 On 22" Sept 1992 in DR 24° 30’N sextant altitude of Moon UL East of meridian at GMT 22d 06h 17m 18s
was 35° 45.4°. If IE was 2.2’ off the arc and HE was 15 mtrs. Find direction of position line and position to
draw it.

Q.6 On 1%t May 1992 PM at ship in DR 30° 10’S 010° 30’E sext alt of star Sirius at GMT 01d 19h 10m 45s was
36° 49.2'. If IE was 2.1’ on the arc and HE was 11 meters find the direction of position line and position to
draw it by intercept method.

Q.7 a) On 2" September 1992 moon set bearing 26° (C) in DR 35° 06’S 074° 12’E. If variation was 12°W, find
the deviation.

b) On 15t September 1992 DR equator, 50° 27’E sextant meridian altitude of sun’s UL was 82° 10.4’. IE 2.4’ on
the arc, HE=17m. Find the observed latitude and the direction of PL.

Q.8 On 2" May 1992 a ship was in DR position 57° 55’N 094° 35’"W. Compute the sextant angle to set for star
vega at the commencement of morning twilight. HE is 24m and IE is 2.2’ on the arc.



GOVERNMENT OF INDIA
PM PAPER Date: - 2" May-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.
SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 Explain and show in case of Polaris:
a) Latitude True Altitude +/- small correction.
b) Explain in detail three main systems of defining a position on the celestial sphere.

Q.2 a) State the conditions required for solar eclipse and lunar eclipse.
b) In latitude 65°N an observer obtains a lower meridian altitude of a celestial body as 20° bearing north.
Calculate the altitude and bearing of the same celestial body at upper meridian passage.

Q.3 a) Explain with a diagram why Venus is called morning or evening star?
b) To a stationary observer, an unknown star bore 000° T with True altitude 78°12'. After 12 hours, the same
star bore 180° T with True altitude 18°54'. Calculate the observer’s Latitude and the declination of the star.

SECTION Il — PRACTICAL NAVIGATION
QUESTION No. 4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 Due to engine failure while drifting to a SWly current @ 2 Kts, at 0800 hrs Sun sight using DR Lat
00°05’N, gave Obs longitude 179°55’W Azimuth 100°T. Then again at 1300 hrs an Ex-meridian sight using
longitude 179°55'W gave observed latitude 00°05’N, azimuth 355°T. Find ship’s position at the time of
second observation.

Q.5 On 5™ March 1992, in DR 38°16’S 151°14’E the sextant altitude of the sun’s Lower Limb East of the
Meridian was 36°01.2° at GMT 4™ March 22h 55m 40s. If IE was 0.8’ on the arc and HE 30M find the
direction of position line and the observed longitude.

Q.6 On 30™ November 1992, PM at ship in DR Posn 35°20’S, 120°15’W observed altitude of Venus was
28°39.6’ GMT 1°t December 03h 36m 16s HE 15m. Find the direction of position line and the intercept.

Q.7 a) On 1°t September 1992 DR equator, 50°27’E, sextant meridian altitude of sun’s UL was 82°10.4".
IE:2.4’ on the arc, HE = 17m. Find the observed latitude and the direction of PL.

b) On 19%" Jan 1992 in DR 40°16’S 175°31’E, the azimuth of the sun was 262°(C) at 1618 ship’s time. If the
ship’s time difference was 11h 30m from GMT and the variation was 2.3°E, find the deviation for the ship’s
head.

Q.8 On 6™ March ‘92 in DR 51° 55'N, 171° 10'E, the sextant altitude of the Sun’s UL near the meridian was

32° 01.2' when the GPS showed 06d 01h 02m 30s GMT. IE 2' on the arc, HE 30m. Find the direction of the PL
and the position through which it passes.



GOVERNMENT OF INDIA
AM PAPER Date: - 2" May-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Explain Synodic period and Sidereal period of the moon.
b) In what Latitude will the ratio of day to night be 1:3 at the time of winter Solstice in Northern
Hemisphere.

Q.2 a) Describe how seasons are caused with the help of a diagram.
b) To an observer in a certain latitude the sun bore 076°T at theoretical sun rise. Find the lat of the observer
if the decl. of the sun was 12°14’N.

Q.3 a) If the earth’s axis were perpendicular to the plan of its orbit, what would be the effect on seasons.
Any? Give reasons.

b) To an observer the sun bore 090°T with an altitude of 32° 12’ when it had a declination of 6°12’S and GHA
of 44°06.2’. Find the observer’s position.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 56°11’N 072°23’E an intercept of 6.3’ away from Az 130°T was obtained by astronomical
observation. Ship then steamed 243°T for 43 miles, when another astronomical observation gave intercept
of 2.2’ towards Az 210°T. The DR used for second observation was obtained directly by allowing the run from
the first DR. Find the position of the ship at second observation.

Q.5 On 1t Sept. 92 at GMT 31d 22h 11m 36s, a ship in DR position 32°10’S, 113°25’E, the sextant altitude of
star Procyon was 30°58’. |.E. was Nil, HE was 8m, find the direction of the PL and observed Long,

Q.6 On 31°t August’92 in DR 60°06’N, 066°18’W the sextant altitude of Mars was 41°32.4’ at GMT 31D 08H
15M 02S. If H.E. 10m, L.E. 2.1’ on the arc. Calculate the direction of the PL and the intercept.

Q.7 a) On 13" Dec LHA Aries 323°00.4’, Sextant altitude of pole star 41°26’, IE 2’ on the arc, HE 10m, find the
direction of the PL and the posn. through which to draw it.

b) On 14™ June 1992, in DR 20°N 36’W the Moon rose bearing 116°C. If variation 3°W, find the deviation on
the ship’s head.

Q.8 On 1%t Sept. 1992, in DR 23°18’N 165°02’E, the sextant altitude of the sun’s UL near the meridian was

75°01.7’ at GMT 00h 49m 12s, if IE was 3.2’ off the arc and HE was 20M, find the direction of position line
and the latitude through which it passes.



GOVERNMENT OF INDIA
PM PAPER Date: - 4" Mar-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following:
i) GHA ii) Right Ascension iii) Declination
iv) Amplitude v) Rational Horizon

b) In latitude 65°N, an observer attains a lower meridian altitude of a celestial body as 20° bearing North.
Calculate the altitude and bearing of the same celestial body at upper meridian passage.

Q.2 a) Explain with a diagram why Venus is called a morning or evening star?
b) To a stationary observer, an unknown star bore 000° T with True altitude 78°12'". After 12 hours, the same
star bore 180° T with True altitude 18°54'. Calculate the observer’s Latitude and the declination of the star.

Q.3 An unknown star rose bearing 123°T. When bearing East, it had a true altitude of 24°30'. Find the
observer’s latitude and the star’s declination.

SECTION Il — PRACTICAL NAVIGATION
QUESTION No. 4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 Following simultaneous observations were calculated using the DR: 25° 40'N 140° 10'E.

e Star X: Obs long 140° 15'E, Az 115°T
e StarY: Intercept 2' Towards, Az 240°T
e Polaris: Obs lat 25° 38'N, Az 001°T.

Find vessel’s position.

Q.5 a) On 21st Jan 1992, in DR 24° 36'S 110° 20'W, the sextant altitude of the Sun’s LL on the meridian was
85°05.5". If IE was 1.6' off the arc and HE was 10 m, find the Latitude.

b) On 5th March 1992, in DR 32° 12'N 178° 16'E, the rising sun bore 100°C. If variation was 3°E, find the
deviation of the compass.

Q.6 On 31st August 1992, PM at ship in DR 10° 11'S 000° 00', the sextant altitude of the Sun’s LL was 39° 15'
when the GMT was 31d 15h 09m 50s. If [E was 2.5' on the arc and HE was 17m, find the direction of the PL
and the Longitude through which to draw it.

Q.7 On 19 Jan 1992, at about 1900 hrs at ship in DR 00° 02'N 170° 50'E, the sextant altitude of the star
Betelgeuse was 43° 11.1' at GMT 19d 07h 33m 44s. If HE was 18m and IE was 1.3' off the arc, required the
direction of position line and the intercept.

Q.8 On 6th March 1992 in DR 51° 55'N, 171° 10'E, the sextant altitude of the Sun’s UL near the meridian was
32°01.2' when the GPS showed 06d 01h 02m 30s GMT. If IE was 2' on the arc, HE 30m, find the direction of
the PL and the position through which it passes.



GOVERNMENT OF INDIA
AM PAPER Date: - 4" Mar-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Explain why Venus is visible as a morning or evening star.
b) Explain with suitable sketches how seasons are caused, giving appropriate dates and duration.

Q.2 a) Prove: Sin Amp. = Sin Decl x Sec Lat
b) Explain why the duration of twilight varies with the change of latitude.

Q.3 a) Write short notes on the following:

i) Sidereal Period of the Moon ii) Rational Horizon iii) Elongation of an Inferior Planet
b) A stationary observer sees a star (declination 30° S) pass through his Zenith at the time of its meridian
passage. Calculate its amplitude when west of the meridian.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 An observation of a heavenly body gave an intercept 6.7' towards Az 053°T. The DR used for working this
sight was 35° 45'S, 46° 44'E. After this sight, the vessel steamed 129°T for 45' when the second observation
was made, which gave an intercept 3.7' towards Az 318°T. Find the position of the vessel at the time of the
second observation if the second sight was worked from ITP run up.

Q.5 On 17th Jan '92 PM in DR 11° 05'N, 110° 55'E, the sextant altitude of the Sun's LL was 50° 27' at GMT
17d 06h 19m 57s. HE 14.1m, IE 2.5' on the arc. Find the direction of the PL and the long where it crosses the
DR Lat.

Q.6 On 31°t August '92, at ship in DR 33° 43'S, 03° 40'W, the sextant altitude of Spica was 49° 18.5' when the
GMT showed 31d 17h 28m 42s. If IE was 3.2' on the arc and HE 14.9m, find the direction of the PL and the
position through which it passes using the Intercept Method.

Q.7 a) On 2" March 1992, in DR 22° 22'N, 175° 15'E, the rising sun bore 102°C. If Variation was 3°E, find the
deviation of the compass.

b) On 1%t May '92 AM, at a ship in DR 40° 26'N, 060° 40'E, Mars bore 096°C at 30d 23h 05m 20s GMT.
Variation 5°W. Calculate the deviation of the compass.

Q.8 On 23™ Sept. '92, in DR 23° 40'N, 161° 56'E, compute the sextant altitude of the Sun's LL on the meridian
if IE 2.3' on the arc, HE 25m.



GOVERNMENT OF INDIA
PM PAPER Date: - 2" Jan-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 Explain the procedure for change of seasons with suitable diagrams. How would it affect the seasons if
the earth's axis was perpendicular to its orbit?

Q.2 a) Describe the conditions for a heavenly body to be circumpolar. Substantiate your answer with a
suitable sketch.

b) If the sun's declination is 12°42'S, in what latitudes will there be:

i) Phenomenon of Midnight Sun;

ii) Twilight All Night;

iii) Continuous Night.

Q.3 Find observer's position if True altitude of Sun 44°10' when bearing 090°T and Decl 11°3'N and GHA Sun
00°08.3".

SECTION Il — PRACTICAL NAVIGATION
QUESTION No. 4. 1S COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)

Q.4 A vessel steaming on a course of 302°(T) at 20 kts made following stellar observations:

i) at 1751, Star A, Az = 135°(T) intercept 4.3' towards;

ii) at 1812, Star B, Az = 056°(T) intercept 1.5' away.

1800 hrs DR was used for both sides which is 20°15'S, 030°36'W: Determine vessel's position at 1800 hrs.

Q.5 On 6™ March 1992 in DR 00°09.7'S, 070°45'W the sextant altitude of the Moon's LL was 17°48' when
GMT was 23h 10m 30s. If H.E is 15m & I.E is 0.4' off the arc, determine the direction of the PL and the
longitude where it cuts the DR latitude.

Q.6 On 16™ January 1992 PM, at ship in DR 35°10’S 127°45’E at GMT 11h 19m 10s, the sextant altitude of
the Star SIRIUS was 43°24.1’. If the I.E. is 0.4’ on the arc and H.E. was 15m, find the direction of the PL and
the point through which it passes using Intercept method.

Q.7 On 22" Sept. 1992, in DR long 090°06'E, observed altitude of star Rigel on the meridian was 73°24.2"
north of the observer. If dip was 15m find the latitude and direction of PL.

Q.8 On 10™ Oct. 1992, what sextant altitude should be set for observation of Polaris, at the beginning of PM

Nautical twilight. Given that DR 30°N, 150°W; HE was 10m and IE 2.0' off the arc. Also find the compass error
if observed Az was 001°(C).



GOVERNMENT OF INDIA
AM PAPER Date: - 2" Jan-2025
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define the following:

i) Geographical position ii) Azimuth iii) Obliquity of ecliptic

b) If the latitude was 64°27'S and declination of a star was 39°47'S, find out if the body circumpolar.
Calculate the upper and lower meridian altitudes.

Q.2 a) The amplitude of a rising star was E 25°N and its altitude when on the prime vertical was 42°. Find the
approximate true altitude of the pole star at its position.
b) Explain why stars culminate about 4 minutes earlier each day.

Q.3 a) Parallax in Altitude = horizontal parallax x Cos app alt.
b) To an observer, star with decl 29°44.6'S bore south when on the meridian. If its true altitude when at the
maximum azimuth was 26°03', find observer's latitude.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 0440 hrs by ship’s clock on a vessel in DR position 52°21'N, 027°50'W, an observation of star 'Deneb’
on the meridian gave latitude 52°26'N. A second sight, obtained at 0500 hrs of star 'Capella’, when worked
using the original DR, gave azimuth 300°T, intercept 3M towards respectively. The ship was steering 000°(T)
at 6 kts. Find by plotting the ship’s position at 0500 hrs.

Q.5 On 22nd Sept 1992 in DR 24°30'N sextant altitude of Moon UL East of meridian at GMT 22d 06h 17m 18s
was 35°45.4". If IE was 2.2' off the arc and HE was 15 metres. Find direction of position line and position to
draw it.

Q.6 On 2nd March 1992 in DR 32°12'S 100°24'E, the sextant altitude of Venus east of the meridian was
18°05' when the GMT was 1d 22h 32m 58s. If the HE was 10m and IE 1.3' off the arc, find the direction of the
PL and the position through which it passes using the Intercept Method.

Q.7 a) On 14th October 1992 in DR Long 105°20'W, the sextant alt of Mars on the meridian was 62°12.5'
North of the observer. If HE was 12m and IE 3.0' on the arc. Find the observed latitude and position line.

b) On 14th June 1992, in D.R. lat 20°N long. 036°W, the Moon rose bearing 116° C.T. If the variation was 3°
W, find the deviation on the ship's head.

Q.8 On 4th March 1992, in DR 27°28'N 168°10'W, the sextant altitude of the Sun’s LL near the meridian was
56°18.8' when the GPS showed 04d 23h 13m 43s GMT. HE was 11m and IE 2.6' on the arc. Find the direction
of PL, and a position through which it passes.



GOVERNMENT OF INDIA
PM PAPER Date: - 4™ Nov-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define Twilight, Define Civil, Nautical and Astronomical twilight. Explain cause of the Twilight, reason
why it lasts longer in higher latitudes.
b) To an observer, star bore 065(T) when rising, its true altitude when on prime vertical east of the meridian

was 42 deg, find observer’s latitude.

Q.2 a) State and explain Kepler’s law.

b) In what latitude would the longest day be 5 hours more than the shortest day?
Q.3 a) Prove Parallax in Altitude — Horizontal parallax X Cos app alt.
b) To an observer, star with declination of 29°44.6’S bore south when on the meridian. If its true altitude

when at the maximum azimuth was 26°03’, find observer’s latitude.

SECTION Il — PRACTICAL NAVIGATION

QUESTION No. 4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.

(35 MARKS EACH)

Q.4 An observation of a heavenly body gave an intercept 6.7° towards Az 053°T. The DR used for working
this sight was 35°45’S 46°44’E. After this sight the vessel steamed 129°T for 45’ when the second
observation was made which gave intercept 3.7’ towards Az 318°T. Find the position of the vessel at the

time of the second observation if the second sight was worked from ITP run up.

Q.5 At 1530 hrs ship’s time on a vessel in DR 15°20°S 179°50’W an observation of Sun bearing 260°(T) gave
an observed long 179°55’W. The vessel then sailed on a course of 265°(T) at 15 knots. At 1900 hrs an
observation of Venus gave an intercept of 4’ away and azimuth 165°(T). If the observation of Venus was
calculated using DR obtained by allowing run on DR latitude and observed longitude at 1530 hrs, find the

position of the ship at 1900 hrs.



Q.6 On 05™ Mar 1992 AM, in DR 38°11’S 151°10’E, the sextant altitude of the Sun’s LL at GMT 04d 22h 55m
40s was 35°59.1". If the IE 1.3’ off the arc and HE was 30m. Find the direction of PL and the Longitude where

it crosses the DR Lat.

Q.7 On 20" July 1992 a ship in position at equator observed the altitude of Moon UL West of meridian
51°06.2" at GMT 20d 06h 12m 45s. If IE was 1.5’ on the arc and HE was 12 meters. Find the direction of PL

and position to draw position line by intercept method.

Q.8 On 23" Sept. ‘92 in DR 23°40’N, 161°56’E compute the Sextant altitude of the Sun’s LL on the meridian if
IE 2.3’ on the arc, HE 25m.



GOVERNMENT OF INDIA
AM PAPER Date: - 4" Nov-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Explain why Venus is visible in mornings or evenings.

b) What should be the position of Sun’s LL when taking amplitude & why?

Q.2 a) Define

i) Elongation ii) Opposition i) Inferior conjunction

b) Find observer’s position of Altitude if Sun is 44°10’ when bearing 090° True and its declination at that
instant is 11°13’N and GHA Sun is 0°06.3’.

Q.3 a) A vessel sails on a RHUMB LINE course of 1449(T) from latitude 15°40’N and makes a D’long of 47°50’.
Find the distance covered and the latitude reached?

b) Define i) Age of Moon ii) Lunar Month iii) Sidereal Period of Moon

SECTION Il — PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 0600 hrs in DR 00°10’S 135°12’W a stellar observation bearing 125°T gave longitude of 135°00’'W.
Ship steered course 290°T at 15 Kts through a current setting SW at 3 knots throughout. At 1130 hrs an ex-
meridian sight of Sun gave observed latitude 00°03’S, Azimuth 185°T. Find the ship’s position at the time of

second observation.

Q.5 On 30" April 1992 PM, in DR 12°37’N 179°12’W, the sextant altitude of sun’s UL, was 31°18’. GMT 03h
59m 24s on 1% May, I.E. 3.2’ on the arc and HE was 18.7m. Find the direction of PL and the Longitude where

it crosses the DR Lat.



Q.6 a) On 21° Jan 1992, at 0320 ship’s time, in DR 44°12’N, 122°18’E, the star DENEB bore 031.5°(C). If the
variation was 5°E, and the difference between ship’s time and GMT is 7 hrs, find the deviation.
b) On 25t Feb 1992, in DR 10°05’N, 103°16’E, the sextant meridian altitude of the Moon’s UL was 56°14.9’. If

IE was 1.6’ on the arc and HE was 12m, find the latitude and the PL.

Q.7 On 31%t Aug 92 at ship in DR 179°30’W Sextant Altitude of Pole Star at GMT 31d 17h 22m 26s was 22°40’.

If IE: 1.6" on the arc and HE: 12.5 meters, find the direction of position line and latitude to draw it.

Q.8 On 1t May 1992, PM at the ship in DR 27°54’S, 179°18’W an intercept was worked using Jupiter. The
sextant altitude of Jupiter was 46°25.5" at GMT 06h 20m 42s if IE was 1.3’ off the arc and HE 19m, find the

direction of the PL and the intercept through which it passes.



GOVERNMENT OF INDIA
PM PAPER Date: - 3" Sept-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define and explain:
i) Sidereal hour Angle ii) Sensible Horizon iii) Equinoctial

b) What do you understand by “Precession of Equinoxes”? How it caused and what are its effects?

Q.2 a) How are Season’s caused?
b) To an observer, star bore 065(T) when rising, its true altitude when on prime vertical east of the meridian

was 42°, find observer’s latitude.
Q.3 a) State the conditions required for solar eclipse and lunar eclipse.

b) In latitude 65°N, an observer obtains a lower meridian altitude of a celestial body as 20° bearing north.

Calculate the altitude and bearing of the same celestial body at upper meridian passage.

SECTION Il — PRACTICAL NAVIGATION

QUESTION No. 4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.

(35 MARKS EACH)

Q.4 In DR position 30° 15’N 026° 40’W, an observation of sun gave a bearing of 110°T intercept 6.5’
towards. The ship then steamed 245°T for 20 miles when latitude by meridian altitude of sun was found to

be 30°N. Find the ship’s position at the time of second observation.



Q.5 On 17t January 1992, AM in DR 36° 10’S 152° 10’E, the sextant altitude of Sun’s LL. East of the meridian
was 52027, I.E. 0.2 of the arc, H.E. 11m, GMT was 16™ 23h 24m 18s. Find the P/L and observed longitude

where it cuts the D.R. Latitude.

Q.6 On 1t May 1992 PM at ship in DR 30° 10’S 010° 30’E sext alt of star Sirius at GMT 01d 19h 10m 45s was
36949.2’. If IE was 2.1’ on the arc and HE was 11 meters find the direction of position line and position to

draw it by intercept method.

Q.7 a) On 2" September 1992 moon set bearing 260°(C) in DR 35° 06’S 074° 12’E. If variation was 12°W,
find the deviation.
b) On 1%t September 1992 DR equator, 50° 27’E, sextant meridian altitude of sun’s UL was 82° 10.4’. IE: 2.4’

on the arc. HE= 17m. Find the observed latitude and the direction of PL.

Q.8 On 2" May 1992 a ship was in DR position 57° 55’N 094° 35’W. Compute the sextant angle to set for

star vega at the commencement of morning twilight, HE is 24m and IE is 2.2" on the arc.



GOVERNMENT OF INDIA
AM PAPER Date: - 3" Sept-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define the following:
i) Geographical position ii) Azimuth iii) Obliquity of Ecliptic
b) If the latitude was 64°27’S and declination of a star was 39°4’S, find out if the body is circumpolar. If so

calculate the upper and lower meridian altitudes.

Q.2 a) Define with diagram, on the Rational Horizon.
i) True Altitude ii) Azimuth iii) Zenith Distance
b) Two ships on the Equator are 60 miles apart. Both steer 180°T at equal speeds. How many miles will they

have to proceed till they are 40 miles apart?
Q.3 Explain with suitable sketches:
a) Why starts rise 4 minutes earlier each day?

b) Venus is a morning or evening star.

SECTION Il — PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 Due to engine failure while drifting to a SWly current @ 2 Kts, at 0800 hrs Sun sight using DR Lat 00°
05’N gave Obs longitude 179°55’W Azimuth 100°True. Then again at 1300 hrs an Ex-meridian sight using
longitude 179° 55’W gave observed latitude 00°05’N, Azimuth 355°True. Find ship’s position at the time of

second observation.



Q.5 On 20t July 1992 at ship in position at Equator obs. altitude of Moon UL West of meridian at GMT 20d
06h 12m 45s was 51°06.2’. If IE was 1.5’ on the arc and HE was 12 meters find the direction of position line

and position to draw the same.

Q.6 On 15t May 1992 PM at ship in DR 30° 10’S 30’E, sext alt of star Sirius at GMT 01d 19h 10m 45s was 36°
49.2°. If IE was 2.1’ on the arc and HE was 11 meters find the direction of position line and position to draw it

by intercept method.

Q.7 a) On 2" September 1992 moon set bearing 260°(C) in DR 35°06’S 074° 12’E. If variation was 12°W, find
the deviation.
b) On 1°t September 1992 DR equator, 50° 27’E sextant meridian altitude of sun’s UL was 82° 10.4’. IE: 2.4’

on the arc, HE = 17m. Find the observed latitude and the direction of PL.

Q.8 On 2" May 1992 a ship was in DR position 57° 55’N 094° 35’W. Compute the sextant angle to set for

star vega at the commencement of morning twilight. HE is 24m and IE is 2.2’ on the arc.



GOVERNMENT OF INDIA
AM PAPER Date: - 2" July-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define Daylight Saving Time (DST). What is the purpose of DST?

b) Find the duration of Astronomical twilight for an observer in Lat 20°00’S on the day summer solstice.

Q.2 a) Describe the conditions for a heavenly body to be circumpolar. Substantiate your answer with a
suitable sketch.

b) If the sun’s declination is 12° 42’S, in what latitudes will there be:

i) Phenomenon of Midnight Sun

ii) Twilight All Night

iii) Continuous Night

Q.3 a) Write short notes on the following, with suitable sketches:

i) Sidereal Period of Moon

ii) Rational Horizon

iii) Elongation of an Inferior Planet

b) A stationery observer sees a star (declination 30°S) pass through his Zenith at the time of its meridian

passage. Calculate its amplitude when west of the meridian.

SECTION Il — PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 Due to engine failure while drifting to a SWly current @ 2 Kts, at 0800 hrs Sun sight using DR Lat 00°
05’N gave Obs longitude 179°55’W Azimuth 100°True. Then again at 1300 hrs an Ex-meridian sight using
longitude 179° 55’W gave observed latitude 00°05’N, Azimuth 355°True. Find ship’s position at the time of

second observation.



Q.5 On 20™ July 1992 at ship in position at Equator obs. Altitude of Moon UL west of meridian at GMT 20d
06h 12m 45s was 51°06.2’. If IE was 1.5’ on the arc and HE was 12 meters find the direction of position line

and position to draw the same.

Q.6 On 30™ Nov 1992 at ship in DR 30°N, 165° 24’E sextant altitude of Sun UL at GMT 29d 22h 28m 42s was
299 03’. If IE was 0.5’ on the arc and HE was 12 meters find the direction of position line and position to

draw the same by intercept method.

Q.7 a) On 14™ Oct 92 in DR longitude 048°36’W observed altitude of Sun UL. North of observer was 78°
09.4’. If HE was 15 meters find the direction of position line and latitude to draw it.
b) On 19t January 92, in DR 30°N 060° 30’E Compass bearing of Moon at GMT 23H 10M 00S was 269°(C). If

variation was 2.7°W, find the direction.
Q.8 On 6™ March ’92 in DR 51° 55’N, 171° 10’E, the sextant altitude of the Sun’s UL near the meridian was

32°01.2" when the GPS showed 06d 01h 02m 30s GMT, IE 2’ on the arc, HE 30m. Find the direction of the PL

and the position through which it passes.



GOVERNMENT OF INDIA
PM PAPER Date: - 2" May-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.
SECTION I — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 A) Show with the neat sketch, on the plane of Rational Horizon, observer located at Equator, the
following:

i) Declination of Star A 20° North and Star B 15° South.

ii) The rising bearing of Stars A and B. (20 Marks)
b) Assuming the earth’s radius to be 3960 NM and the moon’s Horizontal Parallax to be 58.0’. Calculate the
distance of the moon from the Earth. (10 Marks)
Q.2 a) State the conditions required for solar eclipse and lunar eclipse. (15 Marks)
b) In latitude 65°N, an observer obtains a lower meridian altitude of a celestial body as 20° bearing North.
Calculate the altitude and bearing of the same celestial body at upper meridian passage. (15 Marks)

Q.3 a) If the earth’s axis were perpendicular to the plane of its orbit, what would be the effect on seasons, if

any? Give reason. (10 Marks)
b) To an observer the sun bore 090°T with an altitude of 32° 12’ when it had a declination of 6° 12’S and
GHA of 44°06.2’. Find the observer’s position. (20 Marks)

SECTION Il — PRACTICAL NAVIGATION
QUESTION No. 4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
Q.4 At 0440 hrs by ship’s clock on a vessel in DR position 52°21’N, 027°50’W, an observation of star ‘Deneb’
on the meridian gave latitude 52926’N. A second sight, obtained at 0500 hrs of star ‘Capella’. When worked
using the original DR, gave azimuth 300°T, intercept 3M towards respectively. The ship was steering 000°(T),
at 6 kts. Find by plotting the ship’s position at 0500 hrs.

Q.5 On 17" Jan 1992 AM at ship in DR 31°41’N 100° 10’E. The sextant altitude of Venus was 19° 48.6" GMT
16d 23h 39m 38s. If IE was 2.1’ on the arc and HE was 12m, find the direction of Position Line. Calculate by
Longitude by Chronometer.

Q.6 A ship observes the sextant altitude of Venus to be 28° 40.1’ in DR position 35° 18.9’S 120° 15.4’W. The
sight was taken at GMT 01°t December 03h 36m 19s. Index error of the sextant 0.8’ off the arc and height of
eye 16m. Calculate the intercept and the direction of position line.

Q.7 a) On 21t July 1992 in DR 30° S 175° E the rising Sun bore 085° by compass. If variation was 15°W, Find
the deviation for the compass heading.

b) On 30t April 1992 in DR 075° 15’E observed altitude of Sun’s LL on the meridian was 75 05.9” north of the
observer. If height of eye was 10 meters and index error 2.0’ off the arc find the latitude and state the
direction of position line.

Q.8 On 23 Sept.’92 in DR 23° 40’N, 161° 56’E compute the sextant altitude of the Sun’s LL on the meridian
if IE 2.3’ on the arc, HE 25m.



GOVERNMENT OF INDIA
AM PAPER Date: - 2" May-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define Daylight Saving Time (DST). What is the purpose of DST?
b) Find the duration of Astronomical twilight for an observer in Lat 20°00’S on the day summer solstice.

Q.2 a) How are Season’s caused?
b) To an observer, star bore 065°(T) when rising, its true altitude when on prime vertical east of the
meridian was 42°, find observer’s latitude.

Q.3 a) What do you understand by circumpolar body? What are the conditions necessary for a heavenly
body to be circumpolar? Substantiate your answer with a suitable sketch?
b) If the Sun’s declination is 19°30’N, in what latitude will there be:

i) Phenomenon of Midnight Sun.

ii) Twilight all Night.

iii) Continuous Night.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR position 30°15’N 026° 40’W, an observation of sun gave a bearing of 110°T intercept 6.5’ towards.
The ship then steamed 245°T for 20 miles when latitude by meridian altitude of sun was found to be 30°N.
Find the ship’s position at the time of second observation.

Q.5 On 22" Sept 1992 in DR 24° 30’N sextant altitude of Moon UL East of meridian at GMT 22d 06h 17m 18s
was 35° 45.4’, If |IE was 2.2’ off the arc and HE was 15 mtrs. Find direction of position line and position to
draw it.

Q.6 On 30™ Nov 1992 at ship in DR 30°N, 165° 24’E sextant altitude of Sun UL at GMT 29d 22h 28m 42s was
29° 03’. If IE was 0.5’ on the arc and HE was 12 meters find the direction of position line and position to
draw the same by intercept method.

Q.7 a) On 14™ Oct 92 in DR longitude 048°36’W observed altitude of Sun UL. North of observer was 78°
09.4’. If HE was 15 meters find the direction of position line and latitude to draw it.

b) On 19t January 92, in DR 30°N 060° 30’E Compass bearing of Moon at GMT 23H 10M 00S was 269°(C). If
variation was 2.7°W, find the direction.

Q.8 On 315t August 92 at ship in DR 179°30’W Sextant Altitude of Pole star was 22°30” at GMT 31d 17h 22m
26s. If IE: 1.6" on the arc and HE:12.5 meters find the direction of position line and latitude to draw it.



GOVERNMENT OF INDIA
PM PAPER Date: - 4" Mar-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.
SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 Explain the procedure for charge of seasons with suitable diagrams. How would it affect the seasons if
the earth’s axis was perpendicular to its orbit.

Q.2 a) Define with diagram on the Rational Horizon:

i) True Altitude ii) Azimuth iii) Zenith Distance

b) Two ships on the Equator are 60 miles apart. Both steer 180°T at equal speeds. How many miles will they
have to proceed till they are 40 miles per apart?

Q.3 a) What do you understand by circumpolar Body? What are the conditions necessary for a heavenly
body to be circumpolar? Substantiate your answer with a suitable sketch?

b) If the Sun’s declination is 19°30’N, in what latitude will there be:

i) Phenomenon of Midnight Sun

ii) Twilight all Night

iii) Continuous Night

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.

Q.4 Following simultaneous observations were calculated using the DR 25°40’N, 140°10’E.

Star X Obs long 140°15’E Az 115°T
StarY Intercept 2’ Towards Az 240°T
Polaris Obs lat 25938’'N Az 001°T

Find vessel’s position.

Q.5 On 15t Sept.’92 at GMT 31d 22h 11m 36s, a ship in DR position 32°10’S 113925’E, the sextant altitude of
Star Procyon was 30°58’, I.E. was Nil, HE was 8m, find the direction of the PL and the observed Long.

Q.6 On 16 January 1992, PM at ship in DR 35°10’S, 127945’E at GMT 11h 19m 10s, the sextant altitude of
Star SIRIUS was 43°24.1’. If the I.E. is 0.4’ on the arc and H.E. was 15m, find the direction of the PL and the
point through which it passes using Intercept method.

Q.7 On 22" Sept. 1992, in DR long 090°06’E, observed altitude of star Rigel on the meridian was 73°24.2’N
of the observer. If dip was 15m find the latitude and direction of PL.

Q.8 On 10" Oct 1992, what sextant altitude should be set for observation of Polaris, at the beginning of PM
Nautical twilight. Given that DR 30°N, 150°W, HE was 10m and IE 2.0’ off the arc. Also, find the compass
error if observed Az was 001°(C).



GOVERNMENT OF INDIA
AM PAPER Date: - 4" Mar-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) What is International Date Line? Why is it necessary and how is the date on a ship crossing the
International Date Line on an Easterly course affected?
b) Calculate the duration of astronomical twilight in Lat 35°N on the daily of spring equinox?

Q.2 a) With help of a diagram explain why stars culminate 4 min earlier each day?
b) A ship in position 40°N 040°W, declination of sun is 10°N and LHA Sun 30°. Calculate the Sun’s G.P. also
of a star whose declination is 20°S and LHA 337° 30'.

Q.3 An unknown star rose bearing 123°T, when bearing East, it had a true altitude of 24°30’. Find the
observer’s Lat and the star’s declination.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 A vessel steaming on a course of 302°(T) at 20 kts made following stellar observations,
i) at 1751, Star A, Az = 135°(T), intercept 4.3  towards,
ii) at 1812, Star B, Az = 056°(T), intercept 1.5’ away, 1800 DR was used for both sides which is 20°15’S,
030°36’W, Determine vessel’s position at 1800 hrs.

Q.5 On 6" March 1992 in DR 00° 09.7’S, 070° 45’W, the sextant altitude of the Moon’s LL was 17°48” when
GMT was 23h 10m 30s. If H.E. is 15m & L.E. is 0.4’ off arc, determine the direction of the PL and the
Longitude where it cuts the DR Latitude.

Q.6 On 315t August’92 in DR 60°06’N, 066°18’W the sextant altitude of Mars was 41°932.4’ at GMT 31d 08h
15m 02s. If H.E. 10m, I.E. 2.1’ on the arc. Calculate the direction of the PL and the Longitude where it cuts
the DR latitude.

Q.7 a) On 13™ Dec LHA Aries 323° 00.4’, Sextant altitude of Pole star 41°26’, IE 2° on the arc, HE 10m, find
the direction of the PL and the position. Through which to draw it.

b) On 14" June 1992, in DR 20°N 36°W the Moon rose bearing 116°C. If variation 3°W, find the deviation on
the ship’s head.

Q.8 On 315t August 92 at ship in DR 179°30’W Sextant Altitude of Pole star was 22°30” at GMT 31d 17h 22m
26s. If IE: 1.6" on the arc and HE:12.5 meters find the direction of position line and latitude to draw it.



GOVERNMENT OF INDIA
PM PAPER Date: - 2" Jan-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain the different type of twilight.
b) Under what circumstances the Sun remains above the horizon in the higher Latitude for a 24 Hours
period.

Q.2 Define with the help of a diagram: -

i) Geographical position of a celestial body.
ii) Amplitude

iii) Rational Horizon

iv) Dip

v) Equation of time

Q.3 True Altitude of the star on the meridian was 81°04’ and bearing ‘South’ and the true altitude on the
meridian below the pole 16°00’ bearing ‘South’. Find the latitude of observer and declination of star.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.

Q.4 In DR 56°11’N 072°23’E an intercept of 6.3’ (away) azimuth 130°T was obtained by an astronomical
observation. The vessel then streamed on a course of 243°T for a distance of 43nm when another
astronomical observation gave an intercept of 2.2’ towards azimuth 210°T. The DR used for the second
observation was obtained directly by allowing the run to the first DR. Find the position of the ship at the
second observation.

Q.5 On the 31° of August’92, PM at ship in position 10°11’S 000°00’ the sextant altitude of the suns lower
limb was 39°15’, when the GMT was 15h 09m 50s. If index error was 2.5’ on the arc and height of eye was
17m. Find direction of the P/L and position through which it will pass.

Q.6 At GMT 22h 45m 45s, on the 16™ of June 1992 in DR position 36° 10’N, 044° 00’W the sextant altitude
of Denobola was 58°36’, index error was 0.5’ on the arc and H.E. was 9.0m. Calculate the intercept and
direction of P/L.

Q.7 On 31t Aug 1992 at GMT 17H 22M 26S, in DR 18° 00’N 178° 11’E the sextant altitude of the Pole star
was 18947.4° HE was 12.5m and IE was 1.6’ on the arc. Find the direction of the P/L and position through
which to draw it. If the azimuth was 001°C and variation was 1.3°E find the deviation.

Q.8 a) On the 01°t of December'92 GMT 09H 08M 04S, in DR 36° 27’'N 144° 44’E Venus bore 235°C. If
variation was 2.59E, find the deviation for the ships head.

b) On the 15t of December 1992 AM at the ship in DR 45°20’S 075°00’E, the sextant meridian altitude of the
star Procyon was 39928.2". If IE was 1.5’ off the arc and H.E. was 25m. Find the Lat and direction of P/L.



GOVERNMENT OF INDIA
AM PAPER Date: - 2" Jan-2024
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define:
i) Rational Horizon ii) Local Mean Time iii) First point of Libra

b) Explain sidereal day and compute the value of the sidereal day.

Q.2 a) What are the conditions for a body to be circumpolar?
b) A stationary observer sees a star (declination 259S) pass through his Zenith at the time of its meridian
passage. Calculate its true bearing when rising and settling.

Q.3 For a stationary observer, amplitude of the rising Sun was E10 S. When it was on Prime Vertical, its true
altitude was 10° when bearing due East. Find the Latitude of observer, the Declination and LHA of the Sun at
this point (on prime vertical).

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR 30°30’S 110°30’E, and Ex-meridian sight gave an observed latitude of 30°25’S and a PL of 094° —
2749(T). After steaming 350°(T) for 75M and 280°(T) for 75M an intercept of 4.0 M towards Azimuth 75°(T)
was obtained working form the observed latitude. Find the position of the ship at the 2" observation.

Q.5 On 22" Sept 1992 in DR 64°20’N sextant altitude of Moon UL East of meridian at GMT 22D 06H 12M
12S was 24°55.8’. If IE was 2.0’ off the arc and HE was 10m, find direction of position line and longitude.

Q.6 On 4" May 1992 at ship in DR 20°S 170°34.6’ E Sextant altitude of star Sirius at GMT 04d 04h 18m 11s
was 71952, If IE was 2.0” off the arc and HE was 10 meters find the direction of position line and the
intercept.

Q.7 a) On 10™ Oct in DR 030°42’E observed meridian altitude of sun’s LL was 34°20’, bearing N, (HE: 12m),
find the ship’s latitude and the direction of PL.

b) on 19t Jan 1992 in DR 36°26’S 155°30’E, the azimuth of the sun was 035°(C) at 0920 ship’s time. If the
ship’s time was 09 hours ahead of GMT and the variation was 2.0’E, find the deviation for the ship’s head.

Q.8 a) Explain the correction to be applied to the True Altitude of Pollaris to obtain the observed latitude.

b) In month of October when GHA Aries was 130° 20.0’, in Longitude 20°32’W, the sextant altitude of the
POLE STAR was 30°20, IE 2.0’ off the arc and HE 15m. Find the latitude of the observer.



GOVERNMENT OF INDIA
PM PAPER Date: - 9" Nov-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Show with the neat sketch, on the plane of Rational Horizon, observer located at Equator, the
following:

i) Declination of star A 20° North and Star B 15° South

ii) The rising bearing of Stars A and B (20 Marks)
b) Assuming the earth’s radius to be 3960 nm and the moon’s Horizontal Parallax to be 58.0°. Calculate the
distance of the moon from the Earth. (10 Marks)

Q.2 a) Draw a figure and show that

Sin Parallax in Altitude = (Sin Horizontal Parallax) x (Cos Apparent Altitude) (20 Marks)
b) What conditions are necessary for a celestial body to
i) reach the Prime Vertical? ii) be circumpolar? (10 Marks)

Q.3 a) The moon’s altitude at the North Pole was 19° 10’. In what North Latitude would the meridian
altitude of the moon be double this?
b) Why does the times of Meridian Passage of the moon differ each day?

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
Q.4 In DR 33°918’S 000°12.6’W, a stellar Observation gave an intercept of 4.2’ towards Az 241°(T). After
steaming 090°(T) for 122nm another astronomical observation gave an Obs Long of 002° 18.5’E bearing
140°(T). The EP used for working the second observation was obtained through the first ITP. Find the
position of the ship at the second observation. (35 Marks)

Q.5 On 17% Jan 1992 AM at ship in DR 31° 41’N 100° 10’E, the sextant altitude of Venus was 19° 48.6" GMT
16d 23h 39m 38s. If IE was 2.1’ on the arc and HE was 12m, find the direction of Position Line and the
longitude through which to draw it. (35 Marks)

Q.6 On 30™ April 1992, PM at ship in DR 34° 18’S 40° 20’'W, the observed altitude of star Sirius was 57°50.7’
at GMT 30d 20h 51m 23s. If HE was 21m, find the direction of the PL and the Intercept. (35 Marks)

Q.7 On 2" May 1992 in DR 15° 36’S 080° 11'W, the sextant altitude of the Sun’s LL near the meridian was
580 25.6" at GMT 02d 17h 37m 48s. If IE was 1.6’ on the arc and HE was 15m, find the direction of the PL and
the latitude where it cuts the DR long. (35 Marks)

Q.8 a) On the morning of 15t Dec 1992, in DR 47° 16’N 143° 26’E the sextant altitude of Pole star was 46°
50.7’ at GMT 30d 20h 56m 26s. If IE was 2.1’ off the arc and HE was 17m, find the direction of the PL and a

position through which it passes. (20 Marks)
b) On 23 Sept 1992, at GMT 05h 19m 00s, in DR Lat 36° 08’S 078° 50’W, Saturn bore 286° (C). If Variation
was 3°W, find the deviation. (15 Marks)



GOVERNMENT OF INDIA
AM PAPER Date: - 9" Nov-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain:
i) Conjunction i) Ecliptic i) LHA

b) If the Sun Rose at 0605 hrs LMT and set at 1743 hr LMT, find the value of equation of time.

Q.2 For an observer in position 00’N 022’W, the true altitude of a star is 59° 24’ and T. Az is 210°, calculate
the Geographical Position.

Q.3 a) With a suitable sketch, explain how seasons are caused?
b) An unknown star rose bearing 123°(T) when bearing East it had a true altitude of 24°30’. Find the Latitude
of the observer and the Star’s declination.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 32° 26’S 105° 35’E, an Ex-meridian sight gave an Obs. Lat. of 32° 30’S and a PL of 095° — 2750 (T).
After steaming 090° (T) for 62 M and 180° (T) for 126M an intercept of 5.4 M away from Azimuth 078°(T)
was obtained working from the earlier Obs. lat. Find the position of the ship at the 2" observation.

Q.5 On 10% Oct 1992 in DR 34° 20’N sextant altitude off Moon UL. East of meridian at GMT 10D 20H 20M
20S was 32°12.8". If IE was 2’ off the arc and HE was 18m, find the direction of position line and longitude.

Q.6 On 5" March 1992, AM at ship in DR position 38° 02’S 150° 10’E, the sextant altitude of Sun’s LL was 36°
13.4" when GMT time was 04d 23h 02m 40s. If HE was 28m and |.E. was 2.2’ off the arc, find the intercept
and direction of the P/L.

Q.7 a) On 15t September 1992 DR equator, 50°27’E sextant meridian altitude of sun’s UL was 82°10.4’ |E: 2.4’
on the arc, HE = 17m. Find the observed latitude and the direction of PL.

b) On 19* Jan 1992 in DR 40° 16’S 175° 31’E, the azimuth of the sun was 262° (C) at 1618 ship’s time. If the
ship’s time difference was 11h 30m from GMT and the variation was 2.3°E, find the deviation for the ship’s
head.

Q.8 On 1%t May 1992 in DR Long 006°02’W sextant altitude of Polaris at GMT 05H 17M 19S was 50°22’. If IE
was 2.0’ on the arc and HE was 14 meters find the direction of position line and position to draw it.



GOVERNMENT OF INDIA
Date: - 4" Sept-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following:
i) True Altitude ii) Vertical Circle iii) Elongation iv)  Civil Twilight
(15 Marks)
b) To an Observer the true altitude of a star when on the meridian above the Pole was 70° 00’ bearing South
and below the Pole was 21° 23’ bearing North. Calculate the star’s declination. (15 Marks)
Q.2 a) Why is “v” correction applied to the planets and moon? (10 Marks)
b) What are the conditions for a body to be circumpolar? (10 Marks)
c) When GHA Y was 212° 14’ the Easterly Hour Angle of the True Sun was 35° to an observer in Longitude
35°W. Find the RA of the True Sun. (10 Marks)

Q.3 Explain with suitable sketches:
a) Why stars rise 4 minutes earlier each day?
b) Venue is a morning or evening star?

SECTION I — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.

Q.4 At 0830 SMT in DR position 48° 30" N 24° 20’ W an observation of the sun gave an intercept of 4’
towards azimuth 100°T. Ship’s Course and Speed was 250°T, 14 Knots. Later at 1130 SMT a second
observation of the sun on a bearing of 175°T gave an intercept of 3’ away, having run up from the DR
position for the calculation. Determine the ship’s position at the time of the second observation. (35 Marks)

Q.5 a) On 5" May 1992, in DR 50° 10’S 064° 15’ W the observed Meridian altitude of Saturn North of the

observer was 56° 00.3’. If HE was 10M, find the latitude and the direction of position line. (20 Marks)
b) On 5% March 1992, in DR 32° 12’ N 178° 16’ E the rising sun bore 100°C. If variation was 3°E, find
Deviation of the compass. (15 Marks)

Q.6 On 5" March 1992, in DR 38° 16’ S 151° 14’ E the sextant altitude of the sun’s Lower Limb East of the
Meridian was 36° 01.2’ at GMT 4™ March 22h 55m 40s. If IE was 0.8’ on the arc and HE 30M find the
direction of position line and the observed longitude. (35 Marks)

Q.7 On 30" November 1992, PM at ship in DR Posn 35° 20’ S 120° 15’W. Observed altitude of Venus was
289 39.6’ GMT 15t December 03h 36m 16s HE 15m. Find the direction of position line and the intercept.
(35 Marks)

Q.8 On the morning of 15t December 1992, in Longitude 065° 34’E, the sextant altitude of Pole star was 23°
01’ at 01h 01m 34s GMT. IE 1.2' Off the arc, HE 17m. Find the direction of position line and the position
through which it passes. (35 Marks)



GOVERNMENT OF INDIA
Date: - 4" July-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define and explain:
(i) Sidereal hour Angle (ii) Sensible Horizon (iii) Equinoctial

b) What do you understand by “Precession of Equinoxes”? How it caused and what are its effects?

Q.2 a) The amplitude of a rising star was E 25°N and its altitude when on the prime vertical was 42°. Find the

bet approximate true altitude of the pole star at its position. (15 Marks)
b) Explain why stars culminate about 4 minutes earlier each day? (15 Marks)
Q.3 a) State the conditions required for solar eclipse and lunar eclipse. (15 Marks)
b) In latitude 65°N, an observer obtains a lower meridian altitude of a celestial body as 20° bearing north.
Calculate the altitude and bearing of the same celestial body at upper meridian passage. (15 Marks)

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 Marks Each)
Q.4 At 0440 hrs by ship’s clock on a vessel in DR position 52° 21’N, 027° 50’W, an observation of star
‘Denab’ on the meridian gave latitude 52° 26’N. A second sight, obtained at 0500 hrs of star ‘Capella’, when
worked using the original DR, gave azimuth 300°T, intercept 3M towards respectively. The ship was steering
000°(T), at 6 kts. Find by plotting the ship’s position at 0500 hrs.

Q.5 On 17" January 1992, AM in DR 36°10’S 152° 10’E, the sextant altitude of Sun’s LL East of the meridian
was 52° 27, I.E. 0.2’ of the arc, H.E. 11m, GMT was 16™ 23h 24m 18s. Find the P/L and observed Longitude
where it cuts the D.R. Latitude.

Q.6 On 2" March 1992 in DR 32° 12’S 100° 24’E, the sextant altitude of Venus east of the meridian was 18°
05’ when the GMT was 15t 22h 32m 58s. If the HE was 10m and IE 1.3’ off the arc, find the direction of the PL
and the position through which it passes using the Intercept Method?

Q.7 a) On 14t October 1992 in DR Long 105° 20’W, the sextant alt of Mars on the meridian was 62° 12.5’
North of the observer. If HE was 12m and IE 3.0’ on the arc. Find the observed latitude and position line.

b) On 14% June 1992, in D.R. lat 20° N long 036°W, the Moon rose bearing 116°C. If the variation was 3°W,
find the deviation on the ship’s head.

Q.8 On 4t March ’92 in DR 27° 28’'N 168° 10’W, the sextant altitude of the Sun’s LL, near the meridian was

56° 18.8" when the GPS showed 04d 23h 13m 43s GMT. H.E. was 11m and L.E. 2.6’ on the arc, find the
direction of PL and a position through which it passes.



GOVERNMENT OF INDIA
Paper 1 Date: - 2" May-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define the following: (i) GHA (i) Right Ascension (iii) Declination

(iv) Amplitude (v) Rational Horizon

b) In Latitude 65°N, an observer attains a lower meridian altitude of a celestial body as 20°bearing North.
Calculate the altitude and bearing of the same celestial body at upper meridian passage.

Q.2 a) Describe how seasons are caused with the help of a diagram.
b) To an observer in a certain latitude the sun bore 076°T as theoretical sun rise. Find the lat of the observer
if the decl. of the sun was 12° 14’N.

Q.3 An unknown star rose bearing 123°T. When bearing East, it had a true altitude of 24° 30’. Find the
observer’s lat and the star’s declination.

SECTION Il - PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 Marks Each)

Q.4 Following simultaneous observations were calculated using the
DR 25°40’N 140° 10E

Star X Obs. long 140° 15’E Az 115°T
Star Y Intercept 2’ Towards Az 240°T
Polaris Obs. lat 25° 38’N Az 001°T

Find vessel’s position

Q.5 On 15t Sept. '92 at GMT 31d 22h 11m 36s, a ship in DR position 32° 10’S, 113° 25’E, the sextant altitude
of star Procyon was 30° 58’. I.E was Nil, HE was 8m, find the direction of the PL and the observed Long.

Q.6 On 31° August 92 in DR 60° 06’N, 066° 18’W the sextant altitude of Mars was 41° 32.4’ at GMT 31D
08H 15M 02S. If H.E. 10m, I.E. 2.1’ on the arc. Calculate the direction of the PL and the intercept.

Q.7 a) On 13™ Dec LHA Aries 323° 00.4’, Sextant altitude of pole star 41° 26’, IE 2’ on the arc, HE 10m, find
the direction of the PL and the posn, through which to draw it.

b) On 14t June 1992, in DR 20°N 36°W the Moon rose bearing 116°C. If Variation 3°W, find the deviation on
the ship’s head.

Q.8 On 6™ March ’92 in DR 51° 55’N, 171° 10’E, the sextant altitude of the Sun’s UL near the meridian was

329 01.2” when the GPS showed 06d 01h 02m 30s GMT, IE 2’ on the arc, HE 30m. Find the direction of the PL
and the position through which it passes.



GOVERNMENT OF INDIA
Paper 2 Date: - 2" May-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define the following: i) Geographical position ii) Azimuth iii) Obliquity of ecliptic
b) If the latitude was 64° 27’S and declination of a star was 39° 47’S, find out if the body is circumpolar. If so
calculate the upper and lower meridian altitudes.

Q.2 a) How are Season’s caused?
b) To an observer, star bore 065(T) when rising, its true altitude when on prime vertical east of the meridian
was 429, find observer’s latitude.

Q.3 a) Parallax in Altitude = horizontal parallax X Cos app alt.
b) To an observer, star with decl 29° 44.6’S, bore south when on the meridian. If its true altitude when at the
maximum azimuth was 26° 03’, find observer’s latitude.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR position 30° 15’N 026° 40’W, an observation of sun gave a bearing of 110° T intercept 6.5’
towards. The ship then steamed 245°T for 20 miles when latitude by meridian altitude of sun was found to
be 30°N. Find the ship’s position at the time of second observation.

Q.5 On 22" Sept 1992 in DR 249 30’N, sextant altitude of Moon UL East of meridian at GMT 22d 06h 17m
18s was 359 45.4’. If IE was 2.2’ off the arc and HE was 15 mtrs. Find direction of position line and position to
draw it.

Q.6 On 1%t May 1992 PM at ship in DR 30° 10’S, 010° 30’E sext alt of star Sirius at GMT 01d 19h 10m 45s was
36° 49.2’. If IE was 2.1’ on the arc and HE was 11 meters find the direction of position line and position to
draw it by intercept method.

Q.7 a) On 2" September 1992 moon set bearing 260°(C) in DR 35° 06’S 074° 12’E. If variation was 12°W,
find the deviation.

b) On 1%t September 1992 Dr equator, 50° 27’E sextant meridian altitude of sun’s UL was 82° 10.4". IE: 2.4’
on the arc, HE = 17m. Find the observed latitude and the direction of PL.

Q.8 On 2" May 1992 a ship was in DR position 57° 55’N 094° 35’W. Compute the sextant angle to set for
star vega at the commencement of morning twilight. HE is 24m and IE is 2.2’ on the arc.



GOVERNMENT OF INDIA
Paper 2 Date: - 2"Y Mar-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define the following: i) True Altitude ii) Vertical Circle iii) Elongation

iv) Civil Twilight v) SHA (15 Marks)
b) To an Observer the true altitude of a star when on the meridian above the Pole was 70°00” bearing South
and below the Pole was 21° 23’ bearing North. Calculate the star’s declination. (15 Marks)
Q.2 a) Why is V correction applied to the planets and moon? (10 Marks)
b) What are the conditions for a body to be circumpolar? (10 Marks)
c) When GHA Y was 212° 14’ the Easterly Hour Angle of the True Sun was 35° to an observer in Longitude
35%W. Find the RA of the True Sun. (10 Marks)

Q.3 a) With the aid of a diagram explain when a body may or may not cross the Prime Vertical. (10 Marks)
b) An observer in the south Pole finds the true altitude of a star to be 15° 25’. In what Latitude will the
observer find the meridian altitude of the same star double this. (20 Marks)

SECTION I — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.

Q.4 At 0830 in position 48° 30’N 24° 20’ W an observation of the sun gave an intercept of 4’ towards
azimuth 100°T. Ship’s Course and Speed was 250°T, 14 Knots. Later at 1130 a second observation of the sun
on a bearing of 175°T gave an intercept of 3’ away, having run up to the DR Position for the calculation.
Required the ship’s position at the time of the second observation. (35 Marks)

Q.5 a) On 5" May 1992, in DR 50° 10’S 064° 15’W the observed Meridian altitude of Saturn North of the
observer was 56° 00.3’. If HE was 10 M, find the Latitude and the direction of position line.

b) On 5% March 1992, in DR 32° 12’N 178° 16’E the rising sun bore 100°C. If variation was 3°E, find
Deviation of the compass. (15 Marks)

Q.6 On 5" March 1992, in DR 38° 16’ S 151° 14’ E the sextant altitude of the sun’s Lower Limb East of the
Meridian was 36° 01.2’ at GMT 4™ March 22h 55m 40s. If IE was 0.8’on the arc and HE 30 M find the
direction of position line and the observed longitude. (35 Marks)

Q.7 On 30 November 1992, PM at ship in DR Posn 35° 20’ S 120° 15" W Observed altitude of Venus was 28°
39.6’ GMT 15t December 03h 36m 16s HE 15 m. Find the direction of position line and the intercept.
(35 Marks)

Q.8 On the morning of 15t December 1992, in Longitude 065° 34’E, the sextant altitude of Pole Star was 23°
01’ at 01h 01m 34s GMT. IE 1.2’ off the arc, HE 17m. Find the direction of position line and the position
through which it passes. (35 Marks)



GOVERNMENT OF INDIA
Paper 1 Date: - 2"Y Mar-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Explain why Venus is visible as a morning or evening star.
b) Explain with suitable sketches how are seasons caused giving appropriate dates and duration.

Q.2 a) Explain why duration of twilight varies with change of latitude.
b) Prove: Sin Amp. = Sin Decl x Sec Lat

Q.3 Find observer’s position if True altitude of Sun 44° 10’ when bearing 090°T and Decl11° 3’'N and GHA
Sun 00° 08.3".

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 Marks Each)
Q.4 An observation of a heavenly body gave an intercept 6.7’ towards Az 053°T. The DR used for working
this sight was 35945’S, 46°44’E. After this sight the vessel steamed 129°T for 45’ when the second
observation was made which gave intercept 3.7’ towards Az 318°T. Find the position of the vessel at the
time of the second observation if the second sight was worked from ITP run up.

Q.5 On 17" Jan’92 PM in DR 11° 05’N, 110° 55’E the sextant altitude of the Sun’s LL was 50° 27’ at GMT 17d
06h 19m 57s. HE 14.1 m, IE 2.5’ on the arc. Find the direction of the PL and the long where it crosses the DR
Lat.

Q.6 On 315t August 92 at ship in DR 33° 43’S, 03° 40’W, the sextant altitude of Spica was 49° 18.5’ when the
GMT showed 31d 17h 28m 42s. It IE was 3.2’ on the arc and HE 14.9m, find the direction of the PL and a
position through which it passes using Intercept Method.

Q.7 a) On 2™ March 1992, in DR 22° 22’N, 175° 15’E the rising sun bore 102°C. If Variation was 3°E. Find the
deviation of compass.

b) On 15t May 92 AM at ship in DR 40° 26’N, 060° 40’E Mars bore 096°C at 30d 23h 05m 20s GMT. Variation
50W. Calculate deviation of Compass.

Q.8 On 23" Sept. '92 in DR 23° 40’N, 161° 56’E compute the sextant altitude of the Sun’s LL on the meridian
if IE 2.3’ on the arc, HE 25m.



GOVERNMENT OF INDIA Date: - 4™ Jan-2023
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 Explain the procedure for change of seasons with suitable diagrams. How would it affect the seasons if
the earth’s axis was perpendicular to its orbit.

Q.2 a) Describe the conditions for a heavenly body to be circumpolar. Substantiate your answer with a
suitable sketch.

b) If the sun’s declination is 12° 42’S, in what latitudes will there be:

i) Phenomenon of Midnight Sun

ii) Twilight all Night

iii) Continuous Night

Q.3 a) Write short notes on the following, with suitable sketches:
i) Sidereal period of moon.

ii) Rational Horizon

iii) Elongation of an Inferior Planet

b) A Stationary observer sees a star (declination 30° S) pass through his Zenith at the time of its meridian
passage. Calculate its amplitude when west of the meridian.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 Marks Each)

Q.4 A vessel steaming on a course of 302°(T) at 20kts made following stellar observations

i) at 1751, Star A, Az = 135°(T), intercept 4.3’ towards

ii) at 1812, Star B, Az = 056°(T), intercept 1.5’ away.

1800 DR was used for both sides which is 20° 15’S, 030° 36’W; Determine vessel’s position at 1800 hrs.

Q.5 On 06 March 1992 in DR 00° 09.7’S, 070° 45’W, the sextant altitude of the Moon’s LL was 17° 48’
when GMT was 23h 10m 30s. If H.E. is 15m & I.E. is 0.4’ off the arc, determine the direction of the PL and the
longitude where it cuts the DR latitude.

Q.6 On 16% January 1992, PM at ship in DR 35° 10’S, 127° 45’E at GMT 11h 19m 10s, the sextant altitude of
Star SIRIUS was 43° 24.1’. If the I.E. is 0.4’ on the arc and H.E. was 15m, find the direction of the PL and the
point through which it passes using Intercept method.

Q.7 On 22" Sept. 1992, in DR long 090° 06’E, observed altitude of star Rigel on the meridian was 73° 24.2’
north of the observer. If dip was 15m find the latitude and direction of PL.

Q.8 On 10 Oct. 1992, what sextant altitude should be set for observation of Polaris, at the beginning of PM
Nautical twilight. Given that DR 30°N, 150°W, HE was 10m and IE 2.0’ off the arc. Also find the compass

error if observed Az was 001°(C).



GOVERNMENT OF INDIA Date: - 3" Nov-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) What is International Date Line? Why is it necessary and how is the date on a ship crossing the
International Date Line on an Easterly Course Affected?
b) Calculate the duration of astronomical twilight in lat 35°N on the day of spring equinox?

Q.2 a) What conditions are necessary for a heavenly body to:
i) Be circumpolar ii) Cross Prime Vertical iii) Rise bearing True east
b) Explain the factors which govern period of daylight for any observer.

Q.3 A vessel in position 46° 05.0’N 022° 20'W observes the True altitude of a body to be 34° 31’ when it is
on the prime vertical west of the meridian. Calculate the G.P. of the body.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 Marks Each)
Q.4 In DR 09° 20’N 177° 25’E a celestial observation gave intercept 5 miles away Azimuth 300°T. Ship then
steered 065°T for 10 hrs at 15 kts with current ENE @ 2 kts throughout when second observation gave
observed longitude 179° 58’E, Azimuth 205°. DR used for second observation was calculated from ITP of the
first observation. Find ship’s position at the time of second observation.

Q.5 On 05™ Mar 1992 AM, in DR 30° 11’S 147° 10’E, the sextant altitude of the Sun’s LL at GMT 04t"d 22h
56m 04s was 35° 59.1°. If the IE 0.3’ off the arc HE was 30m. Find the direction of PL and the longitude
where it crosses the DR Lat.

Q.6 On 01t May 1992, PM in DR 27°54’S, 179° 18’W, an intercept was worked using Jupiter. The sextant
altitude of Jupiter was 46° 25.5" at GMT 06h 20m 42s. If IE was 1.3’off the arc, HE was 19m. Find the
direction of the PL and the position through which it passes.

Q.7 a) On 16%™ Jan 1992 in DR 011° 20’'W observed meridian altitude of Star Markab North of observer was
529 46.9". If HE was 12.7 meters find direction of position line and latitude to draw it. Calculate GMT
meridian passage of star to nearest second.

b) On 19" Jan 1992 in DR 30° N 060° 35’ East 0310 hrs LMT Compass bearing of Moon at GMT 23h 10m 00s
was 296°C. If variation was 2.7°W find the deviation of the compass heading.

Q.8 On 24" Aug 1992 at ship in DR 40°S, 175° 30’W Sextant altitude of Sun UL near the meridian at GMT
23h 27m 12s was 39° 26'. If IE was 2.0’ on the arc and HE was 17.5 meters, find the direction of position line
and latitude to draw same.



GOVERNMENT OF INDIA Date: - 6" Oct-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) With the help of suitable diagram define the following:
i) First point of Aries ii) LHA iii) SHA

b) If the Sun Rose at 0605 hrs LMT and set at 1743 hrs LMT, find the value of equation of time.

Q.2 For an observer in position 00°N 022°W, the true altitude of a star is 59° 24’ and T. Az is 210° calculate
the Geographical position.

Q.3 Explain with suitable sketches:
a) Why stars rise 4 minutes earlier each day?
b) Venue is a morning or evening star.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 Marks Each)
Q.4 In DR 33° 18’S 000° 12.6’W, a stellar Observation gave an intercept of 4.2’ away, bearing 241°(T). After
steaming 090°(T) for 12.3 miles another astronomical observation gave an Observed Longitude of 002° 20’E
bearing 090°(T). The position used for the second sight was obtained by allowing run from the first ITP. Find
the position of the ship at second observation.

Q.5 On 25% Feb 1992, in DR 35° 18’S 088° 52.6’W, the sextant altitude of the moon’s UL was 47° 12.4" at
GMT 25d 15h 11m 20s, HE 18m, IE 0.5’ off the arc. Find the observed longitude and direction of PL.

Q.6 On 19t Jan 1992 in DR 00°02’N, 170° 50’E, the sextant altitude of the star BETELGUESE was 43° 11.1’ at
19d 07h 35m 02s, GMT. If HE was 18m, and IE 1.3’ off the arc, find the intercept and the direction of the PL.

Q.7 a) On 215 Jan 1992 at 0320 ship’s time, in DR 44° 12’N 122° 18’E, the star DENEB bore 031.5°C. If the
variation was 5°E and the difference between ship’s time and GMT is 7 hrs, find the deviation.

b) On 22" Sep 1992, in DR 30° 06’N 179° 45’W the setting Sun bore 275°(C). If the variation was 2°W, find
the deviation of the compass.

Q.8 Find the position line and position through which it passes in following case:
DR 28° 25’N 027° 25’W, the sextant altitude of the POLE STAR was 27° 45, IE 1.0’ off the arc and HE 16m,
month March & GHA Aries 270° 14.4’.



GOVERNMENT OF INDIA Date: - 7" Sept-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) On the plane of Rational Horizon, for an Observer located on the Equator, show with a diagram.
i) Star A has Declination 20° North, Star B has Declination 15° South.
ii) What is the amplitude and raising bearing of Stars A and B as per the above diagram. (20 Marks)

b) Assuming the earth’s radius to be 3960 miles and the moon’s Horizontal Parallax to be 58.0°. Calculate the
distance of the moon from the Earth. (10 Marks)

Q.2 a) Draw a figure and prove:
Sin Parallax in Altitude = Sin HP x Cos App Altitude. (20 Marks)
b) What conditions are necessary (with a neat sketch) (10 Marks)
i) for a body to cross the Prime Vertical?
ii) for a body to be circumpolar?

Q.3 a) The moon’s altitude at the North Pole was 19° 10’. In what Latitude the meridian altitude of the moon
be double this? (20 Marks)
b) Why does the times of Meridian Passage of the moon differ each day? (10 Marks)

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
Q.4 In DR 33° 18’S 000° 12.6’'W, a stellar Observation gave an intercept of 4.2’ towards Az 241°(T). After
steaming 090°(T) for 122 M another astronomical observation gave an Obs Long of 002° 18.5’E bearing
140°(T). The EP used for working the second observation was obtained through the first ITP. Find the
Position of the ship at the second observation. (35 Marks)

Q.5 a) On 17™ Jan 1992 AM at ship in DR 31° 41’ N 100° 10’ E. The sextant altitude of Venus was 19° 48.6’
GMT 16d 23h 39m 38s. If IE was 2.1” on the arc and HE was 12m, find the direction of Position Line and the
position through which to draw it. Calculate by Longitude by Chronometer. (35 Marks)

Q.6 On 30™ April 1992, PM at ship in DR 34° 18’ S 40° 20’ W, the observed altitude of star Sirius was 57°
50.7" at GMT 30d 20h 51m 23s. If HE was 21m. Find the direction of the PL and the position through which it
passes. Calculate by Intercept Method. (35 Marks)

Q.7 On 2" May 1992, in DR 15° 36’S 080° 11’ W, the sextant altitude of the Sun’s LL near the meridian was
58° 25.6" at GMT 02d 17h 37m 48s. If IE was 1.6’ on the arc and HE was 15 m, find the direction of the PL
and the Latitude where it cuts the DR Long. (35 Marks)

Q.8 a) On the morning of 1% Dec 1992, in DR 47° 16’ N 143° 26’ E the sextant altitude of Pole star was 46°
50.7' at GMT 30d 20h 56m 26s. If IE was 2.1 off the arc and HE was 17m, find the direction of the PL and a

position through which it passes. (20 Marks)
b) On 23 Sept 1992, at GMT 23d 05h 19m 00s, in DR Lat 36° 08’ S 078° 50’ W, Saturn bore 286°(C). If
Variation was 3’'W, find the Deviation. (15 Marks)



GOVERNMENT OF INDIA Date: - 4" Aug-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain Synodic period and Sidereal period of the moon. (15 Marks)
b) In what Latitude will the ratio of day to night be 1:3 at the time of Winter Solstice in Northern
Hemisphere. (15 Marks)
Q.2 a) Explain with a diagram why Venus is called morning or evening star? (20 Marks)

b) To a stationary observer, an unknown star bore 000°T with True altitude 78° 12’. After 12 hours, the same
star bore 180°T with True altitude 18° 54’. Calculate the observer’s Latitude and the declination of the star.
(10 Marks)

Q.3 a) If the earth’s axis were perpendicular the plane of its orbit, what would be the effect on seasons, if

any? Give reasons. (10 Marks)
b) To an observer the sun bore 090°T with an altitude of 32° 12’ when it had a declination of 6° 12’ S and
GHA of 44° 06.2’. Find the observer’s position. (20 Marks)

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR 56° 11’ N 72° 23’ E an intercept of 6.3’ away from Az 130 T was obtained by astronomical
observation. Ship then steamed 243°T for 43 miles, when another astronomical observation gave intercept
of 2.2’ towards Az 210°T. The DR used for second observation was obtained directly by allowing the run
from the first DR. Find the position of the ship at second observation. (35 Marks)

Q.5 a) On 215t Jan 1992, in DR 24° 36’ S 110° 20’ W, the sextant altitude of the sun’s LL on the meridian was

850 05.5’. If IE was 1.6’ off the arc and HE was 10m find the latitude. (20 Marks)
b) On 5% March 1992, in DR 329 12’ N 178° 16’ E, the rising sun bore 100° C. If variation was 3C°E, find the
deviation of the compass. (15 Marks)

Q.6 On 31°t August 1992, PM at ship in DR 10° 11’ S 000° 00’, the sextant altitude of the Sun’s LL was 39° 15’
when the GMT was 31d 15h 09m 50s. If IE was 2.5’ on the arc and HE was 17m, find the direction of the PL
and the position through which to draw it. Solve by Longitude by Chronometer. (35 Marks)

Q.7 On 19 Jan 1992, at about 1900 hrs at ship in DR 00° 02’ N 170° 50’ E, the sextant altitude of the star
Betelgeuse was 43° 11.1” at GMT 19d 07h 33m 44s. If HE was 18m and IE was 1.3’ off the arc required the
direction of position line and the position through which it passes. Solve by Intercept Method. (35 Marks)

Q.8 On 15t Sept 1992, in DR 23° 18’ N 165° 02’ E the sextant altitude of the sun’s UL near the meridian was
75° 01.7° at GMT 00h 49m 12s. If IE was 3.2’ off the arc and HE was 20m, find the direction of position line
and the position through which it passes. (35 Marks)



GOVERNMENT OF INDIA Date: - 61 July-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following:
i) Equation of time i) Ecliptic iii) Rational Horizon iv) Sidereal Hour Angle (15 Marks)

b) Draw a figure reasonably to scale on the plane of rational horizon for an observer latitude 25°S and mark
the following on it:
A star having declination 20°S and azimuth 090°(T). (15 Marks)

Q.2 a) The amplitude of a rising star was E 25°N and its altitude when on the prime vertical was 42°. Find the

best approximate true altitude of the pole star at its position. (15 Marks)
b) Explain why stars culminate about 4 minutes earlier each day? (15 Marks)
Q.3 a) State the conditions required for solar eclipse and lunar eclipse. (15 Marks)
b) In latitude 65°N, an observer obtains a lower meridian altitude of a celestial body as 20° bearing north.
Calculate the altitude and bearing of the same celestial body at upper meridian passage. (15 Marks)

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In Dr Position 20° 30’N, 179° 50’E an intercept of 5’ away, AZ 000°(T) was obtained by a stellar
observation. The vessel the steered a course 180°(T) for 20’ and 090°(T) for 40’. At the end of this steaming
a star observation gave an AZ 045°(T) x 2’ away. Position used for calculation was initial DR position carried
forward. Find the final position of the vessel.

Q.5 On 215t July 1992 in DR position 36° 06’N 038° 45’W, sextant altitude of Moon’s UL was found to be 55°
15.4° when GMT was 09h 20m 49s. IE: 3.5’ on the arc HE 15m. Using “long by Chron” method. Find the
direction of PL and the position through which it passes.

Q.6 On 29" November at GMT 11h 29m 20s in DR 25° 36’S 107° 20’W, the sextant altitude of star RIGEL was
35907.8’. If HE was 12m IE 0.8’ on the arc. Find the direction of the PL and the intercept.

Q.7 On 15t of May 1992 in DR 32° 00’S, 81° 00’E the sextant altitude of Sun’s L.L. near the meridian was 42°
30’ at GMT 01d 06h 33m 40s. If IE was 1.6" on the arc and the HE was 17m. Find the direction of the P/L and
the Latitude where it cuts the DR Longitude.

Q.8 a) On 23" August 1992 in DR position 20° 00’S 090° 00’W, the sun rose bearing was 090°(C). If variation
was 3°W. Find the deviation of the compass?

b) What altitude should be set on the sextant for the observation of polaries on 10 of October 1992 at the
beginning of PM nautical twilight in DR position 30° N 150° W, If I.E. is 2.0’ off the arc and H.E. 10m.



GOVERNMENT OF INDIA Date: - 3" June-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) What is international date line? Why is it necessary and how is the date on a ship crossing the
International Date Line on an Easterly course affected?
b) Calculate the duration of astronomical twilight in lat 35 deg. N on the day of spiring (vernal) equinox?

Q.2 a) State and explain Kepler’s law of Planetary motion.
b) Explain with suitable sketches how are seasons caused giving appropriate dates and duration.

Q.3 a) Prove Parallax in Altitude = Horizontal Parallax X Cos App alt.
b) To an observer, star with declination of 29 deg 44.6’S bore south when on the meridian. If its true altitude
when at the maximum azimuth was 26 deg 03’, find observer’s latitude.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)

Q.4 An observation of a heavenly body an intercept 6.7’ towards Az 053°T. The DR used for working this
sight was 35° 45’S 460 44’E. After this sight the vessel steamed 129°T for 45’ when the second observation
was made which gave intercept 3.7’ towards Az 318°T. Find the position of the vessel at the time of the
second sight was worked from ITP run up.

Q.5 On 30™ Nov 1992 PM, in DR 27° 38’N 140° 22’W, the sextant altitude of the Moon’s UL at GMT 30d 23h
12m 18s was 30° 51’. If the IE 1.2’ on the arc and HE was 12m, find the direction of PL and the longitude
where it crosses the DR Lat.

Q.6 On 15t May 1992, PM in DR 27° 54’S 179° 18’W, an intercept was worked using Jupiter. The sextant
altitude of Jupiter was 46° 25.5’ at GMT 06h 20m 42s. If IE was 1.3’ off the arc, HE was 19m. Find the
direction of the PL and the position through which it passes.

Q.7 a) On 4 March 1992, in DR 45° 14’N 120° 30’W, compute the sextant meridian altitude of ANTARES, if
IE was 3.2’ off the arc and HE was 10m.

b) On 22" SEP 1992, in DR 30° 06’N 179° 45’W the setting Sun bore 275°(C). If the variation was 2°W, find
the deviation of the compass.

Q.8 On 04™ Mar 1992, in DR 27° 28’N 168° 10’W, the sextant altitude of SUN’s LL near the meridian was 56°
18.8 at GMT 04d 23h 13m 43s. If I[E 2.6’ on the arc and HE 11m, find the direction of the PL and obs through
which it passes.



GOVERNMENT OF INDIA Date: - 61" May-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following with neat sketches:
i) Azimuth ii) LHA iii) Rational Horizon iv) Right Ascension v) Amplitude

b) Sketch and show Rational Horizon diagram for a rising body whose Decl. is 10°N and observer’s Lat 20°N.

Q.2 a) Explain why duration of twilight varies with change of latitude.
b) Prove: Sin Amp. = Sin Decl x Sec Lat

Q.3 a) What conditions are necessary for a heavenly body to i) be circumpolar i) cross prime vertical.
b) If an observer is in Lat 45°S and declination of a star is 50°S, calculate upper and lower meridian altitude.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR 53°47’S 178° 37°W the SUN bore 076°(T) intercept 11’ away. The ship then steered 284°(T) for 47
miles through a current setting 256° (T) for 7 miles, when the SUN bore 2849° (T) intercept 5’ towards. The
position used for the second sight was obtained by allowing run from original DR. Find the position of the
ship at the second observation.

Q.5 On 1%t May '92, PM at ship in DR 19° 54’S 179° 58’W the sextant altitude of Jupiter was 52° 38.5” at GMT
02d 06h 20m 42s. If IE was 0.2’ off the arc and HE 17m. Find the direction of the PL and the position through
which it passes. Using Long by Chronometer Method.

Q.6 On 1%t May 1992, PM at the ship in DR 27° 54’S, 179° 18’W an intercept was worked using Jupiter. The
sextant altitude of JUPITER was 46° 25.5’ at GMT 06h 20m 42s, if IE was 1.3’ off the arc and HE 19m, find the
direction of the PL and the intercept through which it pass.

Q.7 a) On 22" Sept. ’92 in DR 35° 10’N, 030° 30’W the sun rose bearing 095°C. If variation was 1.8°W, find
Deviation.

b) A vessel in DR posn. 62° 15’S 179° 57.7’E observed the Azimuth of Spica 312.6°G at GMT 30" April’92 13h
00m 05s. Find out the Gyro course if the vessel intends to steer 075°T.

Q.8 On 31 Aug 92 at ship in DR 179° 30 W Sextant Altitude of Pole Star at GMT 31D 17H 22M 26S was 22°
40'. If IE: 1.6’ on the arc and HE: 12.5 meters, find the direction of position line and latitude to draw it.



GOVERNMENT OF INDIA Date: - 11™ April-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) How are seasons caused? Explain with suitable diagram and giving appropriate date?
b) Compare the conditions necessary for Lunar and Solar eclipse.

Q.2 a) With help of a diagram explain why stars culminate 4 min earlier each day?
b) A ship in position 40°N 040°W, declination of sun is 10°N and LHA sun 30°. Calculate the sun’s G.P., also
of a star whose declination is 20°S, and LHA 337°30".

Q.3 a) Explain the procedure for identifying a star without the use of a star finder?
b) A body bore 000° and was at altitude of 10° 12’. The altitude after about 12 hours of the same body was
66° 14’ on the bearing of 180°. Find latitude of the observer and declination of the body.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 An observer steering 205°(T) at 16 kts obtained following observation in DR 34927’N 076°42’E. Find the
observed position at 1803 hrs.

1820 - Star ‘X’ - 167° (T) X 2.2°(T)
1824 - Star ‘Y’ ; 081° (T)  «x 4.5'(T)
1833 - Star ‘7’ ; 2379 (1)  «x 0.8'(A)

Q.5 In DR Lat 27° 40’N, 140° 23’W on 30™ November 1992, PM, at ship, the sextant altitude of Moon’s
upper limb was found to be 30° 51’ at GMT 30d 23h 12m 13s. If H.E. was 12m, I.E. NIL, find the direction of
position line and a position through which it passes. (use “long by chron” Method).

Q.6 20™" July 1992 on ship in DR position 30° 00’ N, 120° 00’W the sextant altitude of “JUPITER” was 23°55’
when the GMT time read on GPS showed 03 hr 30 min 30 sec. If the index error = 0.7’ on the arc, HE = 21M.
Find the intercept and direction of PL.

Q.7 a) On 1%t May 1992 AM at ship in DR 40° 26’N, 060° 40’E, Mars bore 096°(C) at 30d 23h 5m 20s GMT.
Variation was 5°W, calculate the deviation of the compass.

b) On 4™ March 1992, in DR 45° 14’N, 120° 30’'W, compute the sextant meridian altitude of ANTARES, if IE =
3.2’ off the arc and HE 10m.

Q.8 On January 20" 1992 DR Long 052° 30’ W at LMT 1845 hrs an observation of the Pole star gave a

Sextant Altitude of 40° 15.5’, IE 1.5’ off the arc, HE 10 m. Find the direction of the P/L and the position
through which it passes.



GOVERNMENT OF INDIA Date: - 4" March-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) On a certain date, in longitude 030°W, LHA Sun was 250°, when GHA y was 181°. Find SHA Sun. (20)
b) Why do Stars rise 4 minutes earlier each day? (10)

Q.2 a) How is the duration of daylight dependent upon:-

i) Observes Latitude ii) Sun’s Declination. (15)
b) Define:

i) Observer’s Zenith ii) Prime Vertical iii) Azimuth (15)
Q.3 a) Define i) Elongation ii) Superior Conjunction iii) Quadrant (15)
b) State the Laws of Planetary motion. (15)

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 Vessel steering a course of 334°(T) at 15 knots. At 0300 HRS, New Mangalore (12° 48’N 074° 54’E) bore
090°(T) 40 nm off. At 0600 hrs the following observations were made:

TIME | BODY AZIMUTH | RESULT
0600 | BETELGEUSE | 080°(T) Intercept 2nm (Towards)
0600 | POLARIS 001°(T) | OBS LAT 13°40’

Find the observed position of the vessel at 0600 hrs.

Q.5 3) On 6™ March 1992 in EP 52° 12’N 170° 40’E, the sextant altitude of the Sun UL near the meridian was
31° 59.8" when the GMT showed 06d 01h 27m 30s. If the IE was 2.3’ on the arc and the HE was 40m,

calculate the direction of the PL and a position which it passes. (32 marks)
b) Find the approximate ex-meridian limits for the observation of Sun, using the information provided in
guestion 5 (a). (03 marks)

Q.6 On 29™ Nov 1992, at ship in DR 25° 30’S 170° 20’W, the sextant altitude of star RIGEL was 51° 10.3’
when the GMT showed 14h 29m 20s, if H.E. was 12m and |.E. 2.8’ off the arc, find the direction of the PL and
intercept.

Q.7 a) On 1* Sept 1992, sextant meridian altitude of Sun’s UL was 70° 29.2’. North of the observer in DR
longitude 116° 27'W, if I.LE. was 3.2 off the arc and HE was 12m, find the observed latitude state the
direction of the PL.

b) On 1% May 1992, in DR 30°06’N 179° 45’W, the setting Sun bore 285°(C). If variation was 3°W, find the
deviation for the ship’s head.

Q.8 On 02™ May 1992, on the ship in DR 15°40’S 079° 58'W, the sextant altitude of Sun’s LL near the
meridian was 58° 16.5’ at GMT 17h 38m 05s. If IE was 1.0’ on the arc, HE was 25m, calculate the position
and direction of PL.



GOVERNMENT OF INDIA Date: - 3" February-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain why Venus is visible in mornings or evenings. (15 Marks)
b) What should the position of Sun’s LL when taking amplitude & why? (15 Marks)
Q.2 a) Define: i) Elongation ii) Opposition i) Inferior Conjunction. (15 Marks)
b) Find observer’s position if Altitude of Sun is 44° 10’ when bearing 090° True and its declination at that
instant is 11° 13’N and GHA Sun is 0° 06.3". (15 Marks)

Q.3 a) What are different types of Solar Eclipses? Explain the conditions which are required for Annular Solar

Eclipse to occur. (15 Marks)
b) If Latitude of Observer is 45°S & Declination of a heavenly body is 50°S. Find if the body is circumpolar. If
yes, then calculate Upper & Lower Meridian Altitude. (15 Marks)

SECTION Il — PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.

(35 MARKS EACH)
Q.4 In DR position 33° 18’S 018° 12.6’W, a Stellar observation was taken which gave an Intercept of 4.2’
Towards an Azimuth of 241°(T). After steaming an easterly course for 122M, another astronomical
observation gave an observed longitude of 015° 41.5'W azimuth 140°(T). The EP used for working the
Second observation was obtained by running the first ITP. Find the position of the ship at the second
observation.

Q.5 On 30" April 1992 PM, in DR 12° 37’N 179° 12’W, the sextant altitude of sun’s UL was 31°18’. GMT 03h
59m 24s on 1% May, I.E. 3.2 on the arc and HE was 18.7m. Find the direction of PL and the longitude where
it crosses the DR lat.

Q.6 On 1°* May 1992, PM at the ship in DR 27° 54’s, 179° 18'W an intercept was worked using Jupiter. The
sextant altitude of JUPITER was 46° 25.5" at GMT 06h 20m 42s on 2"° May. If IE was 1.3’ off the arc and HE
19m, find the direction of the PL and the intercept.

Q.7 a) On 21% Jan 1992, at 0320 ship’s time, in DR 44° 12’N, 122° 18’E, the star DENEB bore 031.50(C). If the
variation was SOE, and the difference between ship’s time and GMT is 7 hrs, find the deviation

b) On 25" Feb 1992, in DR 10° O5’N, 103° 16’E, the sextant meridian altitude of the Moon’s UL was 56°
14.9’. If IE was 1.6’ on the arc and HE was 12m, find the latitude and the PL.

Q.8 On 1°' Dec 1992 AM in DR 59° 15’N, 133° 37’E, find the sextant altitude of Pole Star at GMT 30" Nov 18h
40m 20s (error 05m 11s slow). IE was 1.1’ off the arc and HE was 15m.



GOVERNMENT OF INDIA Date: - 7" January-2022
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use NAUTICAL ALMANAC for 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following with neat sketches:
i) Azimuth ii) LHA iii) Rational Horizon iv) Right Ascension v) Amplitude

Q.2 a) Explain why duration of twilight varies with change of latitude.
b) Prove: Sin Amp. = Sin Decl x Sec Lat

Q.3 a) Prove Parallax in Altitude = horizontal parallax X Cos app alt.
b) To an observer, star with declination of 29° 44.6’S bore south when on the meridian. If its true altitude
when at the maximum azimuth was 26° 03’, find observer’s latitude.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 An observation of a heavenly body gave an intercept 6.7’ towards Az 053°T. The DR used for working
this sight was 35° 45’S 46° 44’E. After this sight the vessel steamed 129°T for 45’ when the second
observation was made which gave intercept 3.7 towards Az 318°T. Find the position of the vessel at the
time of the second observation if the second sight was worked from ITP run up.

Q.5 On 05" Mar 1992 AM, in DR 38° 11’S 151° 10’E, the sextant altitude of the Sun’s LL at GMT 04" d 22h
55m 40s was 35°59.1". If the IE 1.3’ off the arc and HE was 30m. Find the direction of PL and the longitude
where it crosses the DR Lat.

Q.6 On 31° August ’92 at ship in DR 339 43’5 03° 40’'W, the sextant altitude of Spica was 49° 18.5’ when the
GMT showed 31d 17h 28m 42s. It IE was 3.2° on the arc and HE 14.9m, find the direction of a PL and a
position through which it passes using intercept Method.

Q.7 a) On 21°" July 1992 in DR 30° 5 175° E the rising Sun bore 085° compass. If variation was 8°W find the
deviation for the compass heading.

b) On 13" Oct 92 in DR longitude 048° 36’'W observed altitude of Sun UL. North of observer was 78° 09.4". If
HE was 15 meters find the direction of position line and latitude to draw it.

Q.8 On 23™ Sept. 92 in DR 23° 40'N, 161° 56’E compute the sextant altitude of the Sun’s LL on the meridian
if IE 2.3" on the arc, HE 25m.



GOVERNMENT OF INDIA Date: - 9" December-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) State Kepler’s laws of planetary motion.
b) Why is longitude correction applied to obtain moon rise, moonset & moon meridian passage times
whereas there is no such correction for Sun?

Q.2 a) Find the ratio of the period of darkness to the period of daylight in latitude 52° 15’N when the Sun’s
declination was 21° 25S.

b) Calculate the LHA of a star whose RA is 67° 30’ for an observer in longitude 49° 51’E, when GHA Aries is
192°35'?

Q.3 a) On 02™ March 1992, in DR 15° 30’N, 070° 35’W, calculate exact LMT of meridian passage of star
Deneb?

b) An observer in Latitude 61° 51’S sights a star whose declination is 34° 43’S. Find out if this star will be
circumpolar and if so calculate the upper & lower meridian altitudes.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 0440 hrs in DR position 52° 21’N 027° 50’'W, a meridian observation of Deneb gave an obs. Lat 52°
26’N. At 0500 hrs using DR Capella gave Azimuth 300°T, Intercept 3’ Towards. Ship’s course 000°(T), speed 6
Kts. Find ship’s at 0440 hrs & 0500 hrs by plotting.

Q.5 On 02™ Sept 1992 at ship in DR 40°19.0’S 000°20’W, the sextant altitude of Sun’s UL west of the
meridian was 10°02.0’ at GMT 16h 43m 12s. If HE was 25m and IE 2.4’ off the arc, find the direction of the
PL and that longitude where it cuts the DR latitude.

Q.6 A ship observes the sextant altitude of Venus to be 28°40.1’ in DR position 35° 18.9’S 120° 15.4’W. The
sight was taken at GMT 01° December 03h 36m 19s. Index error of the sextant 0.8’ off the arc and height of
eye 16m. Calculate the Intercept and the direction of position line.

Q.7 a) On 21% January 1992, a vessel in DR position 24° 36’S, 110° 20'W observes the sextant altitude of Sun
LL on the Meridian to be 85° 05.5’. If IE is 1.6’ off the arc and HE 10m. Calculate the latitude required for
plotting the PL. Also find the GMT of meridian passage to the exact second using equation of time.

b) In DR longitude 116° 27°W, on the 14" of September 1992, the sextant meridian altitude of Sun’s upper
limb was found to be 70° 27.8’ north of the observer. Find the latitude and direction of the position line if
the index error was 1.9’ on the arc and height of eye 20m.

Q.8 On the morning of 1°* December 1992, in DR 47° 16’N, 143° 26’E, the sextant altitude of the pole star
was 46° 50.7 at 20h 51m 15s GMT. If IE was 2.1’ off the arc and HE was 17m, find the direction of PL and the
position through which it passes.



GOVERNMENT OF INDIA Date: - 3" November-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) State Kepler’s laws of planetary motion. (15 marks)
b) Sketch and show Rational Horizon diagram for a rising body whose Decl. is 10’N and observer’s
Lat 20’N. (15 marks)

Q.2 a) Find the ratio of the period of darkness to the period of daylight in latitude 52° 15’N when
the Sun’s declination was 21° 25S.

b) Calculate the LHA of a star whose RA is 67° 30’ for an observer in longitude 49° 51’E, when GHA
Aries is 192° 35'?

Q.3 a) On 02" March 1992, in DR 15° 30’N, 070° 35’W, calculate exact LMT of meridian passage of
star Deneb?

b) An observer in Latitude 61° 51’S sights a star whose declination is 34° 43’S. Find out if this star
will be circumpolar and if so calculate the upper & lower meridian altitudes.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)

Q.4 An observation of a heavenly body gave an intercept of 6.7’ towards azimuth 053°(T). The DR
used for working the sight was 35° 45’ S, 46° 44’E. After this sight the vessel steamed 129°(T) for 45
miles when a second observation was taken which gave Intercept of 3.7’ towards azimuth 318°(T).
Find the position of the vessel at the time of second observation if the second sight was worked
from I.T.P. run up.

Q.5 A vessel in DR 27° 39.5’ N, 140° 25.5’ W, observes the sextant altitude of Moon’s upper limb to
be 30° 49.2’ at GMT 30" November 1992, 23h 12m 15s. The height of eye of the observer was 20 m
and the Index error of the sextant Nil. Find the position from where the PL passes and the direction
of the PL using longitude by chronometer method.



Q.6 A ship observes the sextant altitude of Venus to be 28° 40.1’ in DR position 35° 18.9’ S, 120°
15.4’ W. The sight was taken at GMT 01°' December 03h 36m 19s. Index error of the sextant 0.8’ off
the arc and height of eye 16m. Calculate the Intercept and the direction of position line.

Q.7 a) A vessel in DR position 62° 15’S, 179° 57.7’ E observed the Azimuth of Star Spica to be 312.6°
(G) at GMT 30" April 13h 00m 05s. Find out the Gyro course to set if the vessel intends to steer
075°(T).

b) In DR Longitude 116° 27 W, on the 14" of September 1992, the sextant meridian altitude of
Sun’s upper limb was found to be 70° 27.8’ north of the observer. Find the latitude and direction of
the position line if the index error was 1.9’ on the arc and height of eye 20m.

Q.8 On 1% December 1992 in longitude 065° 33.7’ E the sextant altitude of the Pole star was 23° 18’
at GMT 01d 01h 01m 48s. If index error was 0.3’ off the arc & height of eye 23m, find the direction
of the position line and the position through which it passes.



GOVERNMENT OF INDIA Date: - 5" October-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) What is international date line? Why is it necessary and how is the date on a ship crossing the
International Date Line on an Easterly course affected?

b) Calculate the duration of astronomical twilight in lat 35deg N on the day of spring (vernal) equinox?

Q.2 Explain how season’s are caused?

Q.3 a) Prove Parallax in Altitude = horizontal parallax X Cos app alt.
b) To an observer, star with declination of 29deg 44.6’S bore south when on the meridian. If its true altitude
when at the maximum azimuth was 26 deg 03’, find observer’s latitude.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR 53° 47’5 178° 37°W the SUN bore O76°(T) intercept 11’ away. The ship then steered 284O(T) for 47
miles through a current setting 256°(T) for 7 miles, when the SUN bore 284°(T) intercept 5’ towards. The
position used for the second sight was obtained by allowing run from original DR. Find the position of the

ship at the second observation.

Q.5 On 30" Nov 1992 PM, in DR 27° 38’N 140°22’W, the sextant altitude of the Moon’s UL at GMT 30d 23h
12m 18s was 30°51’. If the IE 1.2’ on the arc and HE was 12m, find the direction of PL and the longitude
where it crosses the DR Lat.

Q.6 On 01* May 1992, PM in DR 27°54’s 179°18'W, an intercept was worked using Jupiter. The sextant
altitude of Jupiter was 46°25.5’ at GMT 06h20m42s. If IE was 1.3’ off the arc, HE was 19m. Find the direction
of the PL and the position through which it passes.

Q.7 a) On 4™ March 1992, in DR 45°14’'N 12003O'W, compute the sextant meridian altitude of ANTARES, if IE
was 3.2’ off the arc and HE was 10m.

b) On 22" SEP 1992, in DR 30°06’N 179°45’W the setting Sun bore 275°(C). If the variation was 2°W, find
the deviation of the compass.

Q.8 Find the position line and position through which it passes in following case:
DR 28° 25’N 027°25’W, the sextant altitude of the POLE STAR was 27° 45’, IE 1.0’ off the arc and HE 16m,
month March & GHA Aries 276°14.4’.



GOVERNMENT OF INDIA Date: - 3™ September-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use NAUTICAL ALMANAC for 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define and illustrate by figures:

i) Celestial Sphere i) Ecliptic iii) Vertical Circle iv) SHA (15)
b) Calculate LHA of a star whose RA is 70°, for an observer in longitude 47°E, when GHA y is 210°. (15)
Q.2 a) Define (i) Elongation (i) Opposition (iii) Inferior conjunction (15)
b) Why is Venus referred to as a morning or an evening star? (15)

Q.3 a) A vessel sails on a RHUMB LINE course of 144°(T) from latitude 15°40’N and makes a d’long of 47°50".
Find the distance covered and the latitude reached?
b) Define (i) Age of Moon (ii) Lunar Month (iii) Sidereal Period of Moon (15)

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 0600 hrs in DR 00° 10’S 135° 12’W a stellar observation bearing 125°T gave longitude of 135°00'W.
Ship steered course 290°T at 15 Kts through a current setting SW at 3 knots throughout. At 1130 hrs an ex-
meridian sight of Sun gave observed latitude 00° 03’S, Azimuth 185°T. Find the ship’s position at the time of
Second observation.

Q.5 On 20™ July 1992 a ship in position at equator observed the altitude of Moon UL West of meridian 51°
06.2" at GMT 20d 06h 12m 45s. If IE was 1.5’ on the arc and HE was 12 meters find the direction of position
line and position to draw the same.

Q.6 On 30" Nov 1992 in DR position 24° 56’ N, 165° 20’E sextant altitude of Sun LL at GMT 29D 22H 28M
42S was 33° 00.5". If IE was 0.5’ on the arc and HE was 12 meters find direction of PL and position to draw
position line by intercept method.

Q.7 a) On 21" July 1992 in DR 30° 5 175°E the rising Sun bore 085° compass. If variation was 8°W find the
deviation for the compass heading.

b) On 13" Oct 92, in DR longitude 048° 36’"W observed altitude of Sun UL North of observer was 78° 09.4’. If
HE was 15 meters find the direction of position line and latitude to draw it.

Q.8 On 31 Aug’92 at ship in DR 179° 30’W Sextant Altitude of Pole Star at GMT 31D 17H 22M 26S was
22°40’. If IE: 1.6’ on the arc and HE:12.5 Meters, find the direction of position line and latitude to draw it.



GOVERNMENT OF INDIA Date: - 4™ August-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION

PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:
1. Use Nautical Almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following with neat sketches:
i) Azimuth ii) LHA iii) Rational Horizon iv) Right Ascension v) Amplitude

b) Sketch and show Rational Horizon diagram for a rising body whose Decl. is 10N and observer’s Lat. 20'N.

Q.2 a) State and explain Kepler’s Law of Planetary motion.
b) Explain with suitable sketches how are seasons caused giving appropriate dates and duration.

Q.3 a) What conditions are necessary for a heavenly body to:
i) be circumpolar ii) cross prime vertical
b) If an observer is in Lat 45°S and declination of a star is 50°S, calculate upper and lower meridian altitude.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 1530 hrs ship’s time on a vessel in DR 15° 20’S, 179° 50’W an observation of Sun’s bearing 260°(T)
gave Observed long 179° 55’W. The vessel then sailed on a course of 265°(T) at 15 knots. At 1900 hrs an
observation of Venus gave an intercept of 4 away and Azimuth 165°(T). If observation of Venus was
calculated using DR obtained by allowing run to the DR latitude and observed Long at 1530 hrs, find the

ship’s position at 1900 hrs.

Q.5 On 1% May’92 PM at ship in DR 19°54’S 179°58’W, the sextant altitude of Jupiter was 52°38.5’ at GMT
02d 06h 20m 42s. If IE was 0.2" off the arc and HE 17m. Find the direction of the PL and the position through
which it passes. Using Long by Chronometer Method.

Q.6 On 1° May‘92 PM at the ship in DR 35°10°S, 016° 00’W the sextant altitude of the star Sirius at GMT 01d
19h 10m 45s was 57°28.5". If IE was 2.1’ on the arc and HE 11m, find the direction of the PL and the position
through which to draw it using Intercept method.

Q.7 a) On 22" Sept. ’92 in DR 35°10’N, 030° 30’W the sun rose bearing 095°C. If variation was 1.8°W, find
Deviation.

b) A vessel in DR posn. 62°15’S 179°57.7°E observed the Azimuth of Spica 312.6°G at GMT 30™ April’92 13h
00m 05s.Find out the Gyro course if the vessel intends to steer 075°T.

Q.8 On 1% Sept’92 at ship in Long 178°E, the sextant altitude of the Pole star was 18°57.4” at 17h 23m 25s
GMT, if IE was 1.5’ on the arc and HE 13.5m. Find the direction of the PL and the position through which it
passes. If Azimuth was 005°(C), and variation 2.3°E, find the deviation.



GOVERNMENT OF INDIA Date: - 14™ July-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:
1. Use Nautical Almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define Twilight, Define Civil, Nautical and Astronomical twilight. Explain cause of the Twilight, reason

why it lasts longer in higher latitudes.
b) To an observer, star bore 065(T) when rising, its true altitude when on prime vertical cast of the meridian
was 42 deg, find observer’s latitude.

Q.2 a) State and explain Kepler’s Law.
b) In what latitude would the longest day be 5 hours more than the shortest day?

Q.3 a) Prove that Sin Amp = Sin Decl. Sec Lat.
b) To an observer in a certain latitude, the sun declination 12 deg 14’N bore 076 (T) at theoretical sunrise,
find observer’s latitude.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 1530 hrs ship’s time on a vessel in DR 15° 20’S 179° 50’W an observation of Sun bearing 260°(T) gave
an observed long 179° 55’W. The vessel then sailed on a course of 265°(T) at 15 knots. At 1900 hrs an
observation of Venus gave an intercept of 4’ away and azimuth 165°(T). If the observation of Venus was

calculated using DR obtained by allowing run on DR latitude and observed longitude at 1530 hrs, find the
position of the ship at 1900 hrs.

Q.5 On 05" Mar 1992 AM, in DR 38°11’S 151°10’E, the sextant altitude of the Sun’s LL at GMT 04" d 22h
55m 40s was 35°59.1". If the IE 1.3’ off the arc and HE was 30m. Find the direction of PL and the longitude
where it crosses the DR Lat.

Q.6 On 1% May 1992, PM at the ship in DR 27954’s, 179° 18’W an intercept was worked using Jupiter. The
sextant altitude of JUPITER was 46° 25.5’ at GMT 06h 20m 42s, if IE was 1.3’ off the arc and HE 19m, find the
direction of PL and the intercept through which it pass.

Q.7 a) On o1 May 1992, AM at ship in DR 40° 26’N, 060° 40’E, MARS bore 096°C at 30d 23h 55m 20s GMT.
If the variation was 5°W, find the deviation of the compass.

b) On 04™ Mar 1992, in DR 45° 14’N 120° 30'W, compute the sextant meridian altitude of ANTARES if IE was
3.2’ off the arc and HE was 10m.

Q.8 On 23" Sept 1992, in DR 23O4O’N, 161° 56’E, compute the sextant altitude of Sun’s LL in the meridian if
IE 2.3’ on the arc, HE 25m.



GOVERNMENT OF INDIA Date: - 9" April-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use Nautical Almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain why Venus is visible as a morning or evening star.

b) Explain with suitable sketches how are seasons caused giving appropriate dates and duration.

Q.2 a) Explain why duration of twilight varies with change of latitude.
b) Prove: Sin Amp. = Sin Decl. x Sec Lat

Q.3 Find observer’s position if True altitude of Sun 44°10’ when bearing 090°T and Decl. 11° 13’N and GHA
Sun 00° 08.3'.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 An observation of a heavenly body gave an intercept 6.7° towards Az 053°T. The DR used for working
this sight was 35° 45'S 46° 44’E. After this sight the vessel steamed 129°T for 45’ when the second
observation was made which gave intercept 3.7 towards Az 318°T. Find the position of the vessel at the

time of the second observation if the second sight was worked from ITP run up.

Q.5 On 17" Jan 92 PM in DR 11° 05’N 110° 55’E, the sextant altitude of the Sun’s LL was 50° 27’ at GMT 17d
06h 19m 57s. HE 14.1m, IE 2.5’ on the arc. Find the direction off the PL and the longitude where it crosses
the DR Lat.

Q.6 On 31" August '92 at ship in DR 33° 43’S 03° 40’W, the sextant altitude of Spica was 49° 18.5’ when the
GMT showed 31d 17h 28m 42s. It IE was 3.2" on the arc and HE 14.9m, find the direction of the PL and a
position through which it passes using Intercept Method.

Q.7 a. On 2™ March 1992, in DR 22° 22’N 175° 15’E the rising sun bore 102°C. If Variation was 3°E. Find the
deviation of compass.

b. On 1% May ’92 AM at ship in DR 40° 26’N, 060° 40’E Mars bore 096°C at 30d 23h 05m 20s GMT. Variation
5°W. Calculate deviation of Compass.

Q.8 On 23" Sept. 92 in DR 23° 40’N, 161° 56’E compute the sextant altitude of the Sun’s LL on the meridian
if IE 2.3’ on the arc, HE 25m.



GOVERNMENT OF INDIA Date: - 4" March-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION
TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define Daylight Saving Time (DST). What is the purpose of DST?
b) Find the duration of Astronomical twilight for an observer in Lat 20°00’S on the day of summer solstice.

Q.2 a) Define with diagram on the Rational Horizon:

i) True Altitude ii) Azimuth iii) Zenith Distance

b) Two ships on the Equator are 60 miles apart. Both steer 180°T at equal speeds. How many miles will they
have to proceed till they are 40 miles apart?

Q.3 a) What do you understand by circumpolar Body? What are the conditions necessary for a heavenly
body to be circumpolar? Substantiate your answer with a suitable sketch?

b) If the Sun’s declination is 19° 30’N, in what latitude will there be:

i) Phenomenon of Midnight Sun.

ii) Twilight all Night.

iii) Continuous Night.

SECTION Il = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 Due to engine failure while drifting to a SWly current @ 2 Kts, at 0800 hrs Sun sight using DR Lat 00°
05’N gave Obs longitude 179° 55’'W Azimuth 100°true. Then again at 1300 hrs an Ex-meridian sight using
longitude 179° 55'W gave observed latitude 00° 05’N, azimuth 355° true. Find Ship’s position at the time of
second observation.

Q.5 On 20" July 1992 at ship in position at Equator Sext. Altitude of Moon UL West of meridian at GMT 20d
06h 12m 45s was 51° 06.2". If IE was 1.5” on the arc and HE was 12 meters find the direction of position line
and position to draw the same.

Q.6 On 30" Nov 1992 at ship in DR 30° N, 165° 24’ E sextant altitude of Sun UL at GMT 29d 22h 28m 42s was
29° 03, If IE was 0.5” on the arc and HE was 12 meters find the direction of position line and position to
draw the same by intercept method.

Q.7 a) On 14™ Oct 92 in DR longitude 048° 36’'W observed altitude of Sun UL North of observer was 78°
09.4’. If HE was 15 meters find the direction of position line and latitude to draw it.

b) On 19" January 92 in DR Lat 30°N 060°30’E. Compass bearing of Moon at GMT 23H 10M 00S was 269°(C).
If variation was 2.7°W, find the deviation.

Q.8 On 31 August 92 at ship in DR 179° 30’W, Sextant Altitude of Pole Star was 22° 30’ at GMT 31D 17H
22M 26S. If IE: 1.6’ on the arc and HE: 12.5 meters find the direction of position line and latitude to draw it.



GOVERNMENT OF INDIA Date: - 13" January-2021
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain the ‘v’ and ‘d’ correction given in Nautical Almanac. Why is ‘v’ correction applied for only
certain celestial bodies?

b) Define ‘twilight’. Explain clearly the cause of the phenomena and the reason why it lasts longer in high
latitudes.

Q.2 a) Define: i) Horizontal Parallax ii) Parallax in Altitude
b) Draw a sketch & show the relationship between the two.

Q.3 a) Write short notes on the followings, with suitable sketched:
i) Rational Horizon ii) Elongation
b) Find the duration of astronomical Twilight for an observer in Lat 20°00’S on the day of summer solstices?

SECTION |1 - PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 30° 15’ N 26° 40’ W at 0945 hrs an observation of the Sun gave a bearing 110°T intercept 6.5’
towards. The vessel then steamed a course 245°T for 2 hrs at 10kts when the latitude obtained by meridian
altitude of Sun was 30° 00.0’N. Find the vessel’s position at the second observation.

Q.5 On 5™ March 1992 AM, in DR 38°11’S 151010’E, the sextant altitude of the Sun’s LL at GMT 04" d 22h
55m 40s was 35°59.1". If the IE 1.3’ off the arc and HE was 30m. Find the direction of PL and the longitude
where it crosses the DR Lat.

Q.6 On 31" August '92 at ship in DR 33° 43’S 03° 40’W, the sextant altitude of Spica was 49° 18.5’ when the
GMT showed 31d 17h 28m 42s. It IE was 3.2" on the arc and HE 14.9m, find the direction of the PL and a
position through which it passes using intercept method.

Q.7 a) On 2™ May ’92 in DR 15° 40’S 079° 58’W the sextant alt of Sun LL near the meridian was 58°16.5 at
GMT 17h 38m 05s. If IE was 1.0’ on the arc and the HE was 25m. Find the direction of the PL and the lat
where it cuts the DR Long.

b) On 20™" January ‘92 in DR 54° 20’S 46° 27°W the sun set bearing 236°C. If Variation was 3°W, find
Deviation.

Q.8 On 1% Dec ’92 in long 65° 33.7’E the sextant altitude of the Pole star was 23° 18’ at GMT 01d 01h 01m
48s. If IE was 0.3’ off the arc and HE 23m, find the direction of the PL and the position through which to pass
it.



GOVERNMENT OF INDIA Date: - 4™ December-2020
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain with aid of suitable sketches what is lunar eclipse & why lunar eclipse may not take place on
every full moon day?
b) Explain with diagrams the correction to be applied to the altitude of celestial body.

i) Refraction ii) Parallax i) Dip

Q.2 a) Explain why Venus is visible in mornings or evenings.
b) Explain why stars culminate about 4 minutes earlier each day?

Q.3 a) Explain with suitable sketch, PZX triangle.

b) A Star when on the meridian above the pole, bore North with a true altitude of 70°04’, and when on the
meridian, below the pole bore North with true altitude 22°05". Find the observer’s latitude and star’s
declination?

SECTION 11 — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 33°18’S 000° 12.6'W a stellar observation gave an intercept of 4.2’ towards Az 241°(T). After
steaming 090°(T). After steaming 090°(T) for 122M, another astronomical observation gave an Obs long of
002° 18.5E bearing 140°(T). The EP used for working the second observation was obtained through the first
ITP. Find the position of the ship at the 2" observation.

Q.5 On 21 July 92 at ship in DR 40° 42’N sextant altitude of Moon UL, East of meridian at GMT 21D 15H
35M 45 S was 45° 15’. If IE was 1.0’ on the arc and HE was 13.3 meters, find the direction of Position Line
and longitude to draw it.

Q.6 On 1° May 1992 PM at ship in DR 30° 10’S 010° 30’ E Sext alt of star Sirius at GMT 01d 19h 10m 45s was
36° 49.2”. If IE was 2.1’ on the arc and HE was 11 meters. Find the direction of position line and position to
draw it by intercept method.

Q.7 a) On 1% May 1992 in DR longitude 179°58’E the observed altitude of the sun’s LL on the meridian was
64°35.9” south of the observer. If the HE was 15m, find the latitude and the PL.

b) In DR 55° 15’W on 30" April 1992 observed altitude of Sun’s LL on the meridian was 70° 05.9’ North of
the observer. If height of eye was 10 meters and index error 2.0’ off the arc. Find the latitude and state the
direction of position line.

Q.8 What altitude should be set on the sextant for the observer of Polaris on 30" Nov 1992 at the end of
civil twilight DR 45° 50’ N 166° 30’ W. IE 2.5 off the arc and HE 12 meters.



GOVERNMENT OF INDIA Date: - 12 November-2020
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) With the help of suitable diagrams explain solar eclipse.

b) Two ships A and B, on the same meridian observe the sun simultaneously at Noon and both get the same
MZD 400, the Declination of the Sun is 10°N. The sun bears due North from A and due south from B. Find the
latitudes of ‘A’ and ‘B’.

Q.2 a) With the help of figure: i) Prove that the altitude of Pole is equal to the Latitude of the observer,

ii) Measure approximately the altitudes of a body having Declination 56°N, at its Lower & Upper meridian
passages for an observer at Latitude 50°N.

b) In the southern hemisphere a vessel sailed on a course of 042°(T) making a Departure of 200 nm and a
D.M.P of 240. Find the Latitude left.

Q.3 a) On 23™ August 1992 in DR position 20° 00’S 090° 00’W, the sun rose bearing was 090° (C). If variation
was 3°W. Find the deviation of the compass.
b) Explain various phases of Moon.

SECTION Il - PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 20° 30’N 179° 50’ E an intercept of 5" away, AZ 000°(T) was obtained by a stellar observation. The
vessel then steered a course 180°(T) for 20’ and 090°(T) for 40’. At the end of this steaming a star
observation gave an AZ 045°(T) X 2’ away. Position used for calculation was initial DR position carried
forward. Find the final position of the vessel.

Q.5 On 1% December, 1992 at ship in DR 26° 08’N, 129° 57’W. The sextant altitude of the Sun LL was 27°
42.3" when GMT was 01d 17h 46m 25s. If HE was 12.0 meter and IE was 2.2" ON the arc. Calculate the
direction of the PL and a position through which it passes using Long by Chron method.

Q.6 On 1" of May’92 in DR 32° 00’S 81°00’E the sextant altitude of Sun’s L.L. near the meridian was 42°30’
at GMT 01d 06h 33m 40s. If IE was 1.6" on the arc and the HE was 17m. Find the direction of the P/L and the
Latitude where it cuts the DR Longitude.

Q.7 a) While a ship steering 040°(C), on 29" November 1992, in DR 28° 24’N 110° 24’W, the Sun rose
bearing 110°(C). If the variation was 6.5°E, determine the Deviation of the Compass.

b) On 21% Jan 1992 on a ship in DR 24°36’S, 110°20’W, the sextant altitude of the Sun’s LL on the meridian
was 85°05.5’. If IE was 1.6’ off the arc & HE was 10m. Find the observer’s latitude, state the direction of PL.

Q.8 On 31%" August 1992 in DR position 60° 06’N 66° 18’W, the sextant altitude of Mars was 41° 32.4’, when
GMT was 08h 15m 02s. If HE was 10m and IE was 2.1’ on the arc, calculate the direction of the PL and a
position through which it passes by intercept method.



GOVERNMENT OF INDIA Date: - 7" October-2020
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define the following with suitable diagrams:
i) Declination ii) SHA iii) Rational Horizon

b) If the equation of time was +07m 53s, and Sun’s declination was 10° 15’ N and decreasing, calculate the
SHAMS, assuming the obliquity of the ecliptic to be 23° 26.7".

Q.2 Explain with the help of figures, the following:
i) Precession of equinoxes.

ii) Geographical position of a celestial body.

iii) Synodic period of moon’s revolution.

Q.3 a) During the same night, a star bore south with true altitude of 25° 35’ and again with a true altitude
70° 45’. Calculate the star’s declination and the latitude of the observer.
b) Explain the refraction correction to be applied for the altitude of a celestial body.

SECTION Il - PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 11° 15.4’S 156° 34’ W, a stellar observation gave an intercept of 4.2’ away azimuth 241°(T). After
steaming 114°(T) for 85 miles, another astronomical observation gave an observed longitude of 155° 04.3’
W. The EP used for 2" observation was obtained by running up the first ITP. Find the position of the ship at
the 2" observation.

Q.5 On 25" February 1992, AM in DR 34° 55’S 086° 56°E, the sextant altitude of Moon’s UL was 46° 32’ at
GMT 03h 10m 11s. IE 1.2’ off the arc. HE: 12m. Find the direction of the PL and observed longitude through
which to draw it.

Q.6 On 31°" August 1992, AM at ship in DR 40° 30’N 064° 56’E, the sextant altitude of the star DIPHDA was
21°23.4’ at GMT 31d 00h 20m 24s. If HE was 9m and IE 0.9’ off the arc, find the direction of the PL and the
position through which it passes by Marc ST. Hillare’s method.

Q.7 On 5™ May 1992, in DR 50° 10’S, 064° 15’W, the observed meridian altitude of Saturn was 56° 00.3’, if
HE was 10m, find the latitude of the observer and the direction of the PL. Also find, to the nearest second,
the GMT of the meridian passage of Saturn.

Q.8 On 6™ March 1992 in DR 51° 55’N, 171° 10’E, the sextant altitude of the Sun’s U.L., near the meridian
was 32° 01.2’, when GPS showed 06d 01h 02m 30s GMT. I.E. = 2’ on the arc, HE: 30 m. Find the direction of
the PL and a position through which it passes.



GOVERNMENT OF INDIA Date: - 3" March-2020
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE:

(30 MARKS EACH)
Q.1 a) What is 'V’ & ‘D’ Correction?
b) Define: i) LHA ii) RA iii) SHA iv) Declination

Q.2 a) What are the conditions for a body to be on the prime vertical?
b) Vessel in position 46°05’N 22°20’'W observes the true altitude of a body to be 34°31” when it is on the
prime vertical west of the meridian. Calculate the GP of the body.

Q.3 a) Why does twilight last for a longer duration in high latitudes?
b) Prove: Sin Amp. = Sin Decl. x Sec Lat.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 A vessel using the D/R position 10°S 50°W obtained the following observations:

1840 Hrs: Star ‘A’ — Azimuth 145° x 5’ Towards

1910 Hrs: Star ‘B’ — Azimuth 190° x 3’ Away
If the course Steered by the vessel during this time was 210°(T) and speed was 12 knots, calculate the
vessel’s position at 1900 hrs.

Q.5 On 30" April 1992, AM at ship in D/R position 00°21’N 060°12’W the sextant altitude of Sun’s UL was
44° 17.7’ at 13h 00m 52s GMT. If IE was 1.2’ on the arc and HE was 20m, find the direction of PL and the
longitude where it crosses the DR latitude?

Q.6 On 19" Jan 1992, during the evening twilight at ship, in D/R position 00°02’N 170° 50’E, the sextant
altitude of a star Betelgeuse was found to be 43°11.1’ at 07h 33m 44s GMT. If HE was 18m, IE 1.3’ off the
arc, find the intercept and the direction of the PL.

Q.7 a) On 23™ September 1992, PM at ship in DR 26° 37’N 150°42’E, ship steering 095°G, (093° C) Venus
bore 253°G when GMT time in GPS was 08h 12m 12s. Find the Gyro Error and the deviation of the ship’s
head if variation was 3°E. (15 Marks)
b) On 29" November 1992, a ship in DR 14000’N, 081° 20’E, bound for Kolkata from Chennai and keeping
IST, found the observed meridian altitude of the Sun to be 54° 19”. HE: 15m. Find the ship’s latitude.

(20 Marks)

Q.8 a) On January 20" DR long 52° 30’W at LMT 1845 hrs an observation of the Pole Star gave a sextant
altitude of 40° 15.5’, IE 1.5’ off the arc, HE 10m. Find the direction of the P/L and the position which it

passes. (20 Marks)
b) Find the approximate ex-meridian limits for the observation of the Sun, when the latitude of the observer
is 20°N and declination of the Sun is 5°S? (15 Marks)



GOVERNMENT OF INDIA Date: - 7" Jan-2020
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Explain why Venus is visible as a morning or evening star.
b) Explain the difference between theoretical Sun rise and Visible Sun rise.

Q.2 a) What are the conditions for a body to be circumpolar?
b) Calculate the duration of astronomical twilight in Lat 35°N on the day of spring equinox.

Q.3 With the aid of drawing define:
a) SHA b) GHA c) EHA d) True altitude e) Amplitude.

SECTION Il — PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.

(35 MARKS EACH)
Q.4 In DR position 05° 10.0'N 179° 45.0°E a stellar obs gave intercept 4.5 miles away, azimuth 225°T. Ship
then steered course of 135°T for 18 miles against N x Wly current and 3 miles drift, when a light house in
position 05°05’N, 179° 54’W bore 030°T. Find the ship’s position at the time of 2™ observation.

Q.5 On 5" March ’92 in DR 30°S Obs altitude of Sun’s LL East of meridian at GMT 04D 22H 56M 04S was 35°
59.1°. If IE: 3.5’ off the arc and HE was 30 meters, find the direction of Position Line and position to draw it
arc.

Q.6 On 29" November ’92 in DR 25° 54’S 149° 19'W Sext Alt of Saturn at GMT 06H 20M 425 was 35° 16.7". If
IE was 1.3’ off the arc and HE was 18 meters, find the direction of PL and position to draw the same using
Marc Saint Hillaire method.

Q.7 a) On 24 February 1992 on Equator 065° 30’W the moon rose bearing 123°(C). If the variation was
2.5°W, find the deviation.

b) On 23" Sept ’92 in DR 23° 30’ N 161° 56’E the sextant meridian altitude of Sun LL was 66°10.0". If IE was
2.5’ on the arc and HE was 10 meters find the latitude and position line.

Q.8 On 15" June 1992, in DR 20°56’S 080°00’E, the sextant altitude of the SUN’s LL near the meridian was
45°40.2’ when GPS showed 15d 06h 35m 44s GMT. If IE was 1.6’ on the arc and HE 17m, find the direction of
the PL and latitude where it will cut the DR Longitude.



GOVERNMENT OF INDIA Date: - 5" Nov-2019
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) With suitable sketch, explain how Seasons are caused?
b) When observing the Sun for amplitude, what should be the observed altitude of the sun’s lower limb.
Explain with a suitable sketch.

Q.2 a) What do you understand by a Circumpolar Body? What are the conditions necessary for a Heavenly
body to be circumpolar? Substantiate your answer with a suitable sketch?
b) If the sun’s declination is 12°42’S, in what latitudes will there be:

i) Phenomenon of Midnight Sun

ii) Twilight all night

iii) Continuous Night

Q.3 a) Write short notes on the following, with suitable sketches:

i) Rational Horizon ii) Elongation of an Inferior Planet.
b) A stationary observer sees a star (declination 30°S) pass through his Zenith at the time of its meridian
passage. Calculate its amplitude when west of the meridian.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR 24° 30’N 033° 18’E, an observation of a heavenly body gave an intercept of 1.8’(T) on an azimuth
of 119°(T). At the same time another observation of a heavenly body gave an intercept of 2.3’(A) on an
azimuth of 238°(T). Find the position of the vessel at the time of observation.

Q.5 On 21° July 1992 at Ship in DR latitude 40°42’N, sextant altitude of Moon UL, East off meridian at GMT
21D 15H 35M 45S was 45°15’. If IE was 1.0’ on the arc and HE was 13.3 meters. Find the direction of position
line and longitude to draw it.

Q.6 On 30" Nov 1992 PM at a ship in DR position 35° 208, 120° 15’W observed altitude of Venus was 28°
39.6’at GMT 01d 03h 36m 16s. If HE is 15m, find the direction of the PL and the point through which it
passes using intercept method.

Q.7 a) On 29" Nov 1992, AM at ship in DR 26° 27°'N 130° 27°W, the azimuth of the sun was 130°(C) at GMT
17h 47m 49s. If the variation was 3°E, find the deviation of the compass.

b) In DR 55°15’W on 30" April 1992 observed altitude of the sun’s LL on the meridian was 70°05.9’ North of
the observer. If height of eye was 10 meters and index error 2.0" off the arc find the latitude and state the
direction off the position line.

Q.8 a) On 13t Dec, LHA Aries 323° 00.4, Sextant Altitude of Pole star was 41°26’ IE 2’ on the arc, HE 10m.
Find the direction of P/L and position through which to draw it.
b) On 5" March 1992 in DR 32° 12’'N 178° 16’E, the rising sun bore 100°(C). If variation was 3°E, find the

deviation of compass.



GOVERNMENT OF INDIA Date: - 9" Sept-2019
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Explain the Horizon System of defining position of a heavenly body on the celestial sphere.
b) Calculate the duration of astronomical twilight in lat. 35°N on the day of spring equinox?

Q.2 a) With the aid of suitable sketches, explain the following:
i. Sidereal Day.
ii. Daily retardation of Moon.

b) Explain with neat sketch Conditions for a body to be Circumpolar.

Q.3 For a stationary observer, amplitude of the setting Sun was W20°S. When it was on Prime Vertical, its
true altitude was 9°. Find the Latitude of observer & Declination of Sun.

SECTION Il — PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 49°30’S 069° 14’E an observation of a heavenly body gave an intercept of 9.5’(T) on an azimuth of
056°(T). Vessel then steamed on a course of 144°(T) for 35 miles when the 2" observation of a heavenly
body gave an intercept of 8.2’(T) on an azimuth of 324°(T). Find the position of the vessel at the time of 2"
observation. The second sight was worked from L.T.P. run up.

Q.5 In DR 00° 00’ 160° 00’ W, the sextant altitude of the Moon’s UL was 42° 32’ at 12h 40m 20s GMT on 10t
October 1992. If H.E. is 14.2m, I.E. is 0.8’ ON the arc, determine the direction of the PL and the longitude
where it cuts the DR latitude.

Q.6 On 16™ January 1992, PM at ship in DR 35°10’S 127° 45’E at GMT 11h 19m 10s, the sextant altitude of
Star SIRIUS was 43°24.1’. If the I.E. is 0.4’ ON the arc and H.E. was 15m, find the direction of the PL and the
point through which it passes using Intercept method.

Q.7 a) While a ship steering 04OO(C), on 29" November 1992, in DR 28° 24’N 110° 24’W, the Sun rose
bearing 110° (C). If the variation was 6.5°E, determine the Deviation of the Compass.

b) On 21 Jan 1992 on a ship in DR 24036'5, 110020'W, the sextant altitude of the Sun’s LL on the meridian
was 85°05.5’. If IE was 1.6’ off the arc & HE was 10m, find the observer’s latitude, state the direction of PL.

Q.8 On 1* Sept 1992 at ship in Long 178C°E, the sextant altitude of the Pole Star was 18° 57.4” at 17h 23m
25s GMT, if IE was 1.5’ on the arc and HE was 13.5m, find the direction of the PL and the position through
which it passes. If Azimuth was 005°(C), and variation 2.3°E. Find the deviation.



GOVERNMENT OF INDIA Date: - 5™ July-2019
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Explain with suitable diagram why duration of twilight varies with Latitude, if Declination of sun
remains constant.

b) To an observer in a certain Latitude, the Sun’s declination 12°24’N, bore 076O(T) at theoretical sun rise.
Find observer’s Lat.

Q.2 a) Prove the expression: Sin amplitude = Sin declination X Sec latitude.
b) In Lat 45° N, the theoretical sunrise took place at GMT 00h 30m 00s, on 16™ June’92. Find observer’s
Longitude.

Q.3 a) If the Sun’s declination is 18° 00’N, between which latitudes will there be
a) daylight throughout b) twilight all night.
b) Define: i) Rational Horizon ii) Right ascension iii) Dip  iv) Horizontal Parallax v) ‘d’ correction.

SECTION 11 - PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 At 1200 hrs Latitude by Meridian Altitude of sun was found to be 20°30’S. Vessel sailed on a course
210°(T) X distance 30 n.m. On completion of steaming an intercept of sun was observed AZ 330°(T) X 4’(A)
using a DR position Lat:- 21200’ S Long:- 30° 30’W. Find vessel’s initial and final position.

Q.5 On 21°" July 1992 in DR position 36° 06’ S, 038° 45’ W, sextant altitude of Moon’s UL was found to be
39° 30’ when GMT was 09h 20m 49s. IE 3.5’ on the arc, HE 15m. Using Long by Chron method. Find the
direction of P/L and position through which it passes.

Q.6 On March 5™ 1992, AM at ship in DR position 37° 59’S 151° 10, the sextant altitude of Sun’s LL was 36°
09.1’ when GMT time was 04d 22h 55m 40s. If HE was 30m and I.E. was 1’ off the arc, find the intercept and
direction of the P/L.

Q.7 On 12" Sept 1992 in DR position 43° 065’, 072° 19’E the sextant meridian altitude of the star Aldebaran
was 30° 40.7’. If IE was nil and HE was 18m find

a. The latitude and the PL.

b. The exact meridian passage time of the star to the nearest second.

Q.8 a) On 1% Sept 1992 in DR position 17° 54’ N, 178° 11’E compute the sextant altitude of Polaries on 31°%
Aug at 17h 22m 26s GMT, |.E.:- 1.6’ off the arc, H.E.:- 12.5 m.

b) On 2™ Sept 1992, in DR position 40° 28’ N, 064° 20’ E, the rising Sun bore 090°(C), if Variation was 5° W,
find the deviation of the compass at this particular comp course.



GOVERNMENT OF INDIA Date: - 06™ May-2019
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) Define Twilight, Define Civil, Nautical and Astronomical twilight. Explain cause of the Twilight, reason
why it lasts longer in higher latitudes.
b) Calculate the duration of astronomical twilight in lat 35deg N on the day of spring equinox?

Q.2 a) State and explain Kepler’s law.
b) In what latitude would the longest day be 5 hours more than the shortest day?

Q.3 a) Prove that Sin Amp = Sin Decl. Sec Lat.
b) To an observer in a certain latitude, the sun declination 12 deg 14’N bore 076(T) at theoretical sunrise,
find observer’s latitude.

SECTION 11 - PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 At 1600 Hrs Sun sight calculated using DR 24°5 000° 15’E gave intercept 5 miles away azimuth 296°T. At
1930 hrs a star gave azimuth 198° True intercept 4 miles towards. DR position used for 2" sight was
calculated using original DR. If ship steered course 310° at 13 knots during the sight and WSW’ly current was
setting @ 2 kts, find ship’s position at the time of 2" observation.

Q.5 On 30" April 92 at Equator the observed altitude of Sun Upper Limb East of meridian at GMT 30D 08H
12M 165 was 33° 17.9". If HE was 20 meters and IE was 1.5’ off the arc find the direction of position line and
longitude to draw it.

Q.6 On 27" Feb 1992 in DR 30° S, 014° 10'W Sextant altitude of star. Antares at GMT 05H 00M 265 was 63°
35.4’. If IE was 1.2’ off the arc and HE was 12 meters find the direction of Position line and position to draw it
by Intercept method.

Q.7 a) On 2™ Sept 92 in DR 45° 30’S , 145° 30’E the moonset bearing was 265°(C). If variation was 12°W,
find the deviation.

b) On 14™ October 1992 at ship in DR longitude 48° 36’W the observed altitude of Sun UL on the meridian
North of observer was 78° 09.4’. If IE was 2.5’ on the arc and HE was 15 Meters, find the latitude and state
the direction of position line. From Equation of time find GMT meridian passage to nearest second.

Q.8 On 9" October 92 in DR Long 003° 10’W sextant altitude of Polaris at GMT 18H 17M 195 on 9'" October

was 55° 12’. If IE was 2.0’ on the arc and HE was 14 meters find the direction of position line and position to
draw it.



GOVERNMENT OF INDIA Date: - 12" March-2019
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted; however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) With a suitable sketch, explain how seasons are caused?
b) If the earth’s axis was perpendicular to its orbit, what effect would it have on the seasons?

Q.2 a) Explain — Venus as Morning and Evening Star.
b) Briefly explain: (i) Conjunction (i) Opposition (iii) Quadrature

Q.3 a) Write short notes on the following with suitable sketches:

(i) Synodic period moon, (ii) Rational Horizon (iii) Elongation of a inferior planet

b) To an observer in a certain latitude, the sun (Declination 12°14’N), bore 076°(T) at theoretical rising. Find
the observer’s latitude?

SECTION 11 — PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 In DR 36°48’S 110°37’E, an Ex-meridian sight gave an Obs. Lat. of 37°00’S and a PL of 100°-280°(T).
After steaming 000°(T) for 87 M and 270°(T) for 101M an intercept of 7.2M away from Az 086°(T) was
obtained working from the earlier Obs. lat. Find the position of the ship at the 2" observation.

Q.5 On 22™ Sept 1992 in DR 24°30’N sextant altitude off Moon UL East of meridian at GMT 22D 06H 17M
185 was 35°45.4°. If IE was 2.2’ off the arc and HE was 15 mtrs, find direction of position line and position to
draw it.

Q.6 On 1° May 1992 PM at ship in DR 30° 10° S 010° 30’ E Sext alt of star Sirius at GMT 01d 19h 10m 45s was
36° 49.2". If IE was 2.1’ on the arc and HE was 11 meters find the direction of position line and position to
draw it by intercept method.

Q.7 a) On the 28™ April in DR 17°30’S 070%43’E find the expected ships time of meridian passage. If
observed meridian altitude of sun’s LL was 58°16’ (HE: 14m), find the ship’s latitude and the details about
PL.

b) On 19" Jan 1992 in DR 40°16’S 175°31’E, the azimuth of the sun was 267°(C) at 1618 ship’s time. If the
ship’s time difference was 11h 30m from GMT and the variation was 2.3°E, find the deviation for the ship’s
head.

Q.8 On 24™ Aug 92 at ship in DR 40° S, 175° 30’ W Sextant altitude of Sun UL near the meridian at GMT 23H

27M 125 was 39° 26’. If IE was 2.0’ on the arc and HE was 17.5 meters, find the direction of position line and
latitude to draw same.



GOVERNMENT OF INDIA Date: - 09" Jan-2019
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted, however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) With the help of suitable diagram explain solar eclipse.

b) Two ships A and B, on the same meridian observe the sun simultaneously at Noon and both get the same
MZD 400, the Declination of the sun is 10°N. The sun bears due North from A and due south from B. Find the
latitudes of ‘A’ and ‘B’.

Q.2 a) Explain Kepler’s law of planetary motion?
b) In the southern hemisphere a vessel sailed on a course of 042°(T) making a Departure of 200nm and a
D.M.P. of 240. Find the Latitude left.

Q.3 a) An unknown star rose bearing 123°(T) when bearing East it had a true altitude of 24°30'. Find the Lat of
the observer and the Star’s declination.
b) Explain various phases of Moon.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 0500 hrs by ship’s clock on a vessel in DR position 52°21’N, 027° 50’W, an observation of star ‘Deneb’
on the meridian gave latitude 52°26’N. A second sight, obtained at 0520 hrs of star ‘Capella’, when worked
using the original DR, gave azimuth 300°T, intercept 3 M towards respectively. The ship was steering 000°(T)
at 6 kts. Find by plotting the ship’s position at 0520 hrs.

Q.5 On 1% Sept 1992 AM at GMT 31d 22h 11m 36s., a ship in DR position 32°10’S 113° 25E, the sextant
altitude of star Procyon was 30958’ I.E was nil and H.E. was 8m, find the direction of PL and observed
Longitude.

Q.6 On 31° August 1992 in DR position 60° 06’N 66° 18’W, the sextant altitude of Mars was 41° 32.4’, when
GMT was 08h 15m 02s. If HE was 10m and IE was 2.1’ on the arc. Calculate the direction of the PL and a
position through which it passes by intercept method.

Q.7 a) On 14™ October 1992 in DR Long 105° 20'W, the sextant all of Mars on the meridian was 62° 12.5’
North of the observer. If HE was 12m and IE 3.0’ on the arc. Find the observed latitude and position line.

b) On 14" June 1992, in D.R. lat 20°N long. 0.36OW, the Moon rose bearing, 116°C. If the variation was 3OW,
find the deviation on the ship’s head.

Q.8 On 6™ March 1992 in DR 51055’N, 171° 10’E, the sextant altitude of the Sun’s U.L. near the meridian was
32° 01.2’, when GPS showed 06d 01h 02m 30s GMT. I.E. = 2’ on the arc. HE:30m. Find the direction of the PL
and a position through which it passes.



GOVERNMENT OF INDIA Date: - 09" Nov-2018
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted, however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30-MARKS EACH)
Q.1 a. Explain with a suitable sketch that when observing the Sun for an amplitude;~what should be the
observed altitude of the Sun’s lower limb, Explain with a suitable sketch?

b. Define parallax in altitude and Horizontal Parallax. With the aid of a figure, show why this correction is
always positive.

Q.2 a. Explain any two types of Lunar Eclipses with sketches.
b. An observer in position 22°05.0N 034°12.5’W found the true altitude of.a star with declination 10°15’N to
be 60°40’ west of the meridian. If GHA aries at that instant was 223°12”, find the star’s SHA.

Q.3 a. Prove the expression SIN Amp = Sin Decl. x Sec Lat.
b. The true altitude of a star when bearing north was 70°04’, Later the same star gave a true altitude of 30924’
when bearing south. Find the star’s declination and latitude of the observer.

SECTION I — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)

Q.4 At 1800 hrs on a certain day DR 22° 37N 028° 47°W,

At 1750 hrs Star A gave an intercept 5.1’ Towards Az 129°T

At 1813 hrs Star B gave an intercept 2.1%Away Az 048°T.

Both sights were worked using the 1800 DR. Find the position of the vessel 1800hrs if the vessel was steaming
on a course of 293°T at a speed of 22 Kts.

Q.5 On 30™ April’92, PM at ship in DR 12° 37N 179° 12’W, the sextant altitude of the Sun UL 31°18’ at GMT
03h 59m 24s on 1% May;.IE 3.2" on the arc, HE 18.7m. Find the direction of the PL and the long, where it
crosses the DR Lat.

Q.6 On 30" April’92,'PM at ship in DR 34° 18’S 040° 20’W the observed altitude of star Sirius was 57° 50.7’ at
GMT 20h 51m 21s. If HE was 21m, find the direction of the PL and the position through which to draw it using
Intercept method.

Q.7 a. On 21% Jan 1992, at 0320 ships time, in DR 44°12'N 122018’E, the star DENEB bore 031.5°C. If the
variation was 5°E and the difference between ships time and GMT is 7 hrs, find the deviation.
b. On 1* May’92 in DR 30°06’N 179° 45'W the setting sun bore 285°C. If variation was 2°E, find the deviation.

Q.8 In June 1992 during morning twilight in DR 15° 43.6’N 110° 07.3’W when GHA Aries was 76° 39.2’ the true
altitude of Polaris was 16° 11.3’. Find the direction of the PL and the position through which to pass it.



GOVERNMENT OF INDIA Date: - 10™ Sept-2018
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted, however, each step should clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30MARKS EACH)
Q.1 (a) Define:

i) Geographical position

ii) Azimuth

iii) Obliquity of ecliptic

b) If the latitude was 64° 27°S and declination of a star was 39° 47’S, find outif the body is circumpolar. If so
calculate the upper and lower meridian altitudes.

Q.2 For a stationary observer, the amplitude of the setting sun.was. W 20° S, when it was on prime vertical, its
true altitude was 90, Find:

a) The latitude of observer

b) Declination of sun.

Q.3 Observer in latitude 30° N, finds a star rising on Azimuth of 068°. If the star rose at 1900 LT, then what
time will it set?

SECTION.II = PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS OUT OF REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR Position 30° 15’N 026° 40’W,an observation of Sun gave a bearing of 110°T intercept 6.5’ towards.
The ship then steamed 245°T for 20'miles when latitude by meridian altitude of Sun was found to be 30°N.
Find the ship’s position at the time of second observation.

Q.5 On 21% July 1992 in DR position 36° 06’N 038° 45’W, sextant altitude of Moon’s UL was found to be 55°
15.4 when GMT was 09h 20m 49s. IE: 3.5" on the arc ‘HE 15m. Using “long by Chron method” find the
direction of PL and the position through which it passes.

Q.6 On 29" Nevember at GMT 11h 29m 20s in DR 25° 36’S 107° 20’'W the sextant altitude of star RIGEL was
35°07.8. IfHE was'12m IE 0.8’ on the arc. Find the direction of the PL and the intercept.

Q.7 a) On'2" September 1992 moon set bearing 260°(C) in DR 35° 06’S 074° 12’E. If variation was 12°W, find
the deviation.

b) On 1°* September 1992 DR equator, 50° 27’E sextant meridian altitude of sun’s UL was 82° 10.4’. IE:2.4’ on
the arc, HE=17m. Find the observed latitude and the direction of PL.

Q.8 On 2™ May 1992 a ship was in DR position 57° 55’N 094° 35'W. Compute the sextant angle to set for star
vega at the commencement of morning twilight. HE is 24m and IE is 2.2’ on the arc.



GOVERNMENT OF INDIA Date: - 9™ July-2018
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:
1. Use nautical almanac 1992.
2. Use of non-programmable scientific calculator is permitted, however, each step should clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 (a) Define:
1. Equation of time 2. Ecliptic 3. Rational Horizon 4. Sidereal Hour Angle

(15 Marks)

(b) Draw a figure reasonably to scale on the plane of rational horizon for an observer latitude 25°S and mark
the following on it:
A star having declination 20°S and azimuth 090°(T) (15 Marks)

Q.2 a) The amplitude of a rising star was E 25°N and its altitude when on the prime vertical was 42°. Find the

best approximate true altitude of the pole star at its position. (15 Marks)
b) Explain why stars culminate about 4 minutes earlier each day? (15 Marks)
Q.3 (a) State the conditions required for solar eclipse and lunar eclipse. (15 Marks)
(b) In latitude 65°N, an observer obtains a lower meridian-altitude of a celestial body as 20° bearing North.
Calculate the altitude and bearing of the same celestial body at upper meridian passage. (15 Marks)

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR Position 20° 30’N 179°.50’E an intercept of 5’ away, AZ 000°(T) was obtained by a stellar
observation. The vessel then steered a course 180°(T) for 20’ and 090°(T) for 40’. At the end of this steaming a
star observation gave an AZ 045°(T)'X 2’ Away. Position used for calculation was initial DR position carried
forward. Find the final position of them vessel.

Q.5 On 17™ January 1992, AM in DR 36010'5, 152° 10’E, the sextant altitude of Sun’s LL East of the meridian
was 52927’ I.E. 0.2 of the arc, H.E. 11m, GMT was 16" 23h 24m 18s. Find the P/L and observed Longitude
where it cuts the D.R. Latitude.

Q.6 On 2"%March 1992:in DR 32° 12’S 100° 24’E, the sextant altitude of Venus east of the meridian was 18°05’
when the GMT was 1% 22h 32m 58s. If the HE was 10m and IE 1.3’ off the arc, find the direction of the PL and
the position through which it passes using the Intercept Method?

Q.7 On 1° of May’92 in DR 32° 00’S 81°00’E the sextant altitude of Sun’s L.L. near the meridian was 42°30’ at
GMT 01d 06h 33m 40s. If IE was 1.6’ on the arc and the HE was 17m. Find the direction of the P/L and the
Latitude where it cuts the DR Longitude.

Q.8 a) On 23" August 1992 in DR position 20° 00’S 090° 00’W, the sun rose bearing was 090°(C). If variation
was 3°W. Find the deviation of the compass?

b) What altitude should be set on the sextant for the observation of polaries on 10" of October 1992 at the
beginning of PM nautical twilight in DR position 30°N 150°W. If I.E. is 2.0’ off the arc and H.E. 10m.



GOVERNMENT OF INDIA
Date: - 9™ May-2018
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200

Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted, however, each step should clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 (a) What is International Date Line? Why is it necessary and how is the date on a ship crossing the
International Date Line on an Easterly course affected?

(b) Calculate the duration of astronomical twilight in lat 35deg N on the day of spring equinox?

Q.2 (a) How are Season’s caused?
(b) To an observer, star bore 065(T) when rising, its true altitude when on prime vertical east of the meridian
was 42deg, find observer’s latitude.

Q.3 (a) Parallax in Altitude = horizontal parallax X Cos app alt.
(b) To an observer, star with decl. 29deg 44.6’S bore south when on the meridian. If its true altitude when at
the maximum azimuth was 26 deg 03’, find observer’s latitude.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.

(35 MARKS EACH)
Q.4 In DR 09°20’ N 177° 25’ E a celestial obServation gve intercept 5 miles away Azimuth 300°T. Ship then
steered 065° T. Ship then steered 065° T for. 10 hrs at 15 Kts with current ENE @ 2 kts throughout when
second observation gave observed longitude 279° 58" E, Azimuth 205°. DR used for second observation was
calculated from ITP of the first observation.
Find ship’s position at the time of second observation.

Q.5 On 22" Sept 1992 in DR 24° 30’ N sextant altitude of Moon UL East of meridian at GMT 22D 06H 17M 185
was 35° 45.4°. If IE was 2.2’ off the arc and HE was 15 mitrs, find the direction of position line and position to
draw it by intercept method.

Q.6 On 1* May.1992 PMat ship in DR 30° 10’ S 010° 30’ E sext alt of star Sirius at GMT 01d 19h 10m 45s was
36° 49.2’. If-IE was.2.1’ on the arc and HE was 11 meters find the direction of position line and position to
draw it by intercept method.

Q.7 a) On 16™Jan 1992 in DR 011°20’'W observed meridian altitude of Star Markab North of observer was 52°
46.9'> if HE was 12.7 meters find direction of position line and latitude to draw it. Calculate GMT
meridian passage of star to nearest second.

b) On 19™ Jan 92 in DR 30° N 060° 35’E 0310 hrs LMT. Compass bearing of Moon at GMT 23H 10M 00S was
269°C. If variation was 2.7°W find deviation of the compass heading.

Q.8 On 24" Aug 92 at ship in DR 40° s, 175° 30’ W Sextant altitude of Sun UL near the meridian at GMT 23H
27M 12S was 39° 26’. If IE was 2.0’ on the arc and HE was 17.5 meters, find the direction of position line

and latitude to draw same.



GOVERNMENT OF INDIA
Date: - 12" March-2018
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted, however, each step should clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)
Q.1 a) Define and explain:
i) Sidereal hour Angle ii) Sensible Horizon iii) Equinoctial

b) What do you understand by “Precession of Equinoxes”? How it caused and what are its effects?

Q.2 For an observer in position 00°N 022°W, the True altitude of a star is 59° 24’ and T’Az, is 210°, calculate
the Geographical position.

Q.3 Explain with suitable sketchers:
a) Why stars rise 4 minutes earlier each day?
b) Venue is a morning of evening star.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 At 0440 hrs by ship’s clock on a vessel in DR position 52° 21’N, 027° 50’W, an observation of star ‘Deneb’
on the meridian gave latitude 52°26’N, A second sight, obtained at 0500 hrs of star ‘Capella’, when worked
using the original Dr, gave azimuth 300°T, intercept 3 M towards respectively. The ship was steering 000° (T),
at 6 kts. Find by plotting the ship’s position at 0500 hrs.

Q.5 On 25" Feb 1992, in Dr 35° 18’S 088° 52.6’W, the sextant altitude of the moon’s UL was 47° 12.4’ at GMT
25d 15h 11m 20s, HE 18m, IE 0.5’ off the arc. Find the observed longitude and direction of PL.

Q.6 On 19™ Jan 1992, in DR 00° 02’N 170° 50’E, the sextant altitude of the star BETELGUESE was 43° 11.1’ at
19d 07h 35m 02s, GMT. If He was 18m, and I.E 1.3’ off the arc, find the intercept and the direction of the PL.

Q.7 a) On 14™ October 1992 in DR Long 105° 20’W, the sextant alt of Mars on the meridian was 62° 12.5’
North of the observer. If HE was 12m and IE 3.0’ on the arc. Find the observed latitude and position line.
b) On 14" June 1992, in D.R. lat 20° N long. 36°W, the Moon rose bearing, 116°C. If the variation was
3°W, find the deviation on the ship’s head.

Q.8 On 4" March 1992, in DR. 27° 28’N 168° 10’'W, the sextant altitude of the Sun’s L.L. near the meridian was
56° 18.8" when the GPS showed 04d 23h 13m 43s GMT. H.E. was 11m and I.E. 2.6’ on the arc, find the
direction of PL and position through which it passes.



GOVERNMENT OF INDIA
Date: - 9™ January-2018
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 140 MAX. MARKS: 200
Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted, however, each step should clearly shown.

SECTION | — PRINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE: (30 MARKS EACH)

Q.1 a) With the help of suitable diagram define the following:
i) First point of Aries ii) LHA
b) If the Sun Rose at 0605 hrs LMT and set at 1743 hrs LMT, find the value of equation of time.

Q.2 a) What conditions are necessary for a heavenly body to
i) Be circumpolar ii) Cross Prime Vertical iii) Rise bearing True east

b) Explain the factors which govern period of daylight for any observer.

Q.3 A vessel in position 46° 05.0’N 022° 20’W observes the True Altitude of a body to be 34° 31’ when it is on
the prime vertical west of the meridian. Calculate the G.P. of the body.

SECTION Il — PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY, ATTEMPT ANY THREE QUESTIONS FROM THE REMAINING FOUR.
(35 MARKS EACH)
Q.4 In DR 33° 18’S 000° 12.6’W a stellar observation gave an intercept of 4.2’ away, bearing 241° (T). After
steaming 090° (T) for 123 miles another astronomical observation gave an observed longitude of 002° 20’E
bearing 090° (T). The position used for the second sight was obtained by allowing run from the first ITP. Find
the position of the ship at the second observation.

Q.5 On 05" March 1992 AM, in DR 30°11’S 147° 10’E, a sextant altitude of the Sun’s LL at GMT 04" d 22h 56m
04s was 35°59.1. If the IE 0.3’ off the arc and HE was 30m. Find the direction of Pl and the longitude where it
crosses the DR Lat.

Q.6 On 01° May 1992, PM, in DR 27°%54’S 179°18'W, an intercept was worked using Jupiter. The sextant
altitude of Jupiter was 46°25.5" at GMT 06h20m42s. If IE was 1.3’ off the arc, HE was 19m. Find the direction
of the Pl and the position through which it passes.

Q.7 a) On 21% Jan 1992, at 0320 ship’s time, in DR 44°12’'N 122° 18’E, the star DENEB bore 031.5°C. If the
variation was 5°E and the difference between ship’s time and GMT is 7hrs, find the deviation.

b) On 22" SEP 1992, in DR 30°06’N 179° 45’W the setting Sun bore 275°(C). If the variation was 2°W, find
the deviation of the compass.

Q.8 Find the position line and position through which it passes in the following case:
DR 28°25’N 027°25’W, the sextant altitude of the POLE STAR was 27°45’, IE 1.0’ off the arc and HE 16m,
month March & GHA Aries 276° 14.4’.
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sk GOVERNMENT OF INDIA Co
— “COND MATE OF A FOREIGN GOING SHIP r
TIM - FUNCTION: NAVIGATION
N d PAPER: CELESTIAL NAVIGATION
;- Ve q. . T PASS MARKS: 140 MAX MARKS: 200
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- LT Brammable noientific caloulator is permitted, however, cach step should be
i
i SECTION I - PRINCIPLES OF NAVIGATION
TTEMpr ANY
o TWO QUESTIONS OUT OF THREE (30 MARKS EACH)
l. 1‘ " L
i tt,II[:}:‘ % the durntion of davhight dependent upon ;-
b D';r"“"-"ru Latitude i Sun's Declination 115 .
- ne .
: : [15)
N Observer'y Lemith . Prime Vertical  in Aznmuth
Q}' B ;‘.'Utﬁn{- 1] Elongation n) Supenor Comjunction ui) Quadrature. 115)
o9 State the Laws of Planectinry motion t15)
Q.3 a. On a certuin date, in longitude 030'W, LHA Sun was 250°, when
GHf} Twas 181" Find SHA Sun (20)
b Why do Stars rise 4 manutes earlier each day? (o

SECTION 1I.PRACTICAL NAVIGATION
QUESTION.4. IS COMPULSORY. ATTEMPT ANY THREE QUESTION FROM THE

REMAINING FOUR. 135 MARKS EACH)
Vg)"\'rsni steening a course of 3349 (T) at 15 knots .At 0300HRS,, New Mangalore {12° 48N
740 54°  E] bore 090° (T) 40nm off. At 0600 hrs the following observations were made:

TIME |BODY AZIMUTH _| RESULT B )]

| 0600 BETELGEUSE 0809(T] | Intercept 2nmi Towards) |

| 0600 | POLARIS | 0015(T) | OBS1AT 13° 40 i
Find the observed position of the vessel at 0600 hrs. U - 3 L/

> On 02~ Sept 1992 at ship in DR 40"19.0S 000° 20W , the sextant alutude of Sun's UL |
west of the mendian was 10°02,0° at GMT 16h 43m 12s . Il HE as 25m and IE 2.3, off the arc

. lind the direction of the PL and the longtude where 1t cuts the DR latitude.

@Un 20" Nov 1992, at ship in DR 259 30°' $1707 20’ W, the sextant altitude of star RIGEL

was 517 10.3' when the GMT showed 149 h 29m 20s . if H.E was 12 m and L.E 2.8 off the arc ,

find the direction of the PL and Intercepi.

W’Qn 01% Sept 1992, sextant meridian altitude of Suns UL was 70° 29.2, North of the

server in DR longitude 1160 27" W If LE was 3.2 off the arc and HE was 12m . find the
Observed latitude state the direction of the PL .
Iﬁfﬁn 1* May 1992, in DR 30" 06" N 179245"W | the seting Sun b e 2859 C) . If
varfation was 38-W, find the deviation for the ship's head. E\)l-"' ;:_5, () -

f On 02~ May 1992, on the lhi.P in DR 15° 40°S 0799 S8'W, the sextant altitude of Sun's
LL near the meridian was 58° 16.5"at GMT 17h 3Bm 0Ss . I IE was 1.0' on the arc , HE

was25m , calculate the position and direction of PL.

L D L T T I I T e
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GOVERNMENT OF INDIA
SECOND MATE OF A FOREIGN GOING SHIP I Code 954 \

FUNCTION: NAVIGATION -_
PAPER: CELESTIAL NAVIGATION

- e

TIME: 3 HOURS PASS MARKS: 140
Notes:
1 Use nautical almanac 1692,

"y 2 n
- L,-5c ()[ non Pluht -Ilﬂlﬂilhl{‘ .irl: Illl-'!l“. i lll‘.lllll nris I" | owever, ¢ I3.I-I! AT 8504 Id C

___MAX MARKS: 200

ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)

Ql .[:qj Dcﬁ:l'ie}Tw:It-ght Ihfl'lmz' Civil, Nautical :m_d Astronomical twilight. Explain cause of
the Twilight, reason why it lasts longer in higher latitudes.

(b) :C&ICU]:III.’.‘ the duration of astronomical twilight in lat A5deg N on the day nfspnr:m

cquinox? ' _ ,

Q2 (a) State and explain Kepler's law.
[b]_Tn an observer, star bore 065(T) when rising, its true altitude when on prime
vertical east of the meridian was 42deg, find observer's latitude.

Q3 {a) Prove that Sin Amp = Sin Decl. Sec Lat
(b) To an observer, star with decl 29dcg 44.6'S bore south when on the meridian. If its
true altitude when at the maximum azimuth was 26 deg 03", find observer’s latitude.

i SECTION II-PRACTICAL NAVIGATION
QUESTION.4. 1S COMPULSORY. ATTEMPT ANY THREE QUESTION FROM THE
REMAINING FOUR.

(35 MARKS EACH)
Q.4 In DR 30° 15 (N) 26°40'(W) at 0945 hrs, an observauon of the sun gave a bearing of 110°(T)

intercept 6.5' towards.
The vessel then steamed with 2 course of 245°(T) for 2 hrs at 10 kts when the latitude

obtain by lat by meridian altitude of sun was 30°00' N. Ftvd  Povibin .{ Veass

okt Hwe 2% glhvwahm,
Q.50n 17 Jan 1992, FM, in DR | 1°05" (N} 110°53' (E}, the sextant altitude of Sun's LL

was 50°27.0' at GMT 17d 06h 19m 57s. HE 14.1m, IE 2.5' ON the arc.
Find the direction of PL and position through which to draw it using Long by Chron

method.

Q.6 On 31= August, 1992, at ship in DR 33%°43' 5, 03°40'W, the sextant altitude of Spica was

49°18.5' when the GMT showed 31d 17h 28m 42s. _ N
If IE was 3.2° ON the arc and HE was 14,9m, find the direction of the PL and a position

through which it passes using Intercept method.

| : i ' f idi lutude sun's UL
7 a) On 21st July, 1992, in DR 37° 22' N, 96° 36" W, the sextant meridian a :
W l was 73° 2;3’ _If1IE was 1.4’ OFF the arc & HE was 17.4m, find the latitude and PL.

b) On 2 March, 1992, in DR 22° 22'(N), 175" 15' [E). The rising sun bore 102°(C],
If variation was 3°(E), find the deviation of the compass.

PM in DR 43° 10' (N), 24° 54’ (E}, the Sextant altitude of Polaris was

at GMT lime 10d 18h 15m a2s, : ,
HE was 11,2m and IE 3.2° OFF the arc, Find the direction of the PL and latitude where it

S . s P
i so find the deviation of compass if vanation was :
'CUta thc DR lonE‘lu{jc.l‘::L']l'*tllmimtﬂﬁiiiitiilliiitii

L'j. 8 On 10" October, 1992,
43° 16.2' and bearing 004°



Ry GOVERNMENT OF INDIA &\fy [ Code S84
SECOND MATE OF A FOREIGN GOING SHIP h-'1‘\-
. \5\

FUNCTION: NAVIGATION

et  PAPER: CELESTIAL NAVIGATION
TIME: 3 HOURS PASS MARKS: 140 MAX MARKS: 200
Notes:

1. Use naurical almanac 1962
2. Use of non-programmable scieatific calculator is permitteds however, each step should be
clearly shown

SECTION I - PTINCIPLES OF NAVIGATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE 130‘MARHS EACH)
Q.1\a) How are seasons caused? Explain with suitable diagram and giving appropriate date?
b) Cempare the conditions necessary for Lunar and Solor eclipse

Q.2 a) Explain the procedure for identifving a star without the use of a star finder
b) A body bore 000° and was at altitude of 10° 12, The altitude after about 12 hours of the
same body .was 66°14° on the bearing of 180°. Find latitude of the observer and declination of

the body

Q.3 a) With help of a diagram explain why stars culminate ¢ min earlier each day?
b) A ship in position $0°N 040°W, declination of sun is 10°N and LHA sun 30°. Calculate the
sun’s G.P., also of a star whose declination is 20°S, and LHA 337° 30"

SECTION II - PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY. ATTEMPT ANY THREE OUT OF REMAINING FOUR
(35 MARKS EACH)

Q.4 An observer steering 2059 (T] at 16 kts obtained following observations in DR 34027'N
076¢42°E. Find the observed position at ﬁ%ﬁ hrs.
hY

1820 -- StarX’ : 167 "M x22(M T, . <€

1824 - StarY' - 081° (T) x4.5'(T) Ko =L, ;

1833 - StarZ' - 237 (T) x0.8'(4) s

Q.5 20= July 1992 on ship in DR position 30° 00'N, 120° COW the sextant altitude of

“ JUPITER”™ was 23° 55" when the GMT time read on GPS showed 03 hr 30 min 30 sec. If the<,

index error=0.7" on the arc, HE=21M. Find the intercept and direction of PL  «; 3 - V% ) W&

A}
a - T Y-

0.6 In DR Lat 270 40°N, 150° 23'W on 30% November 1992, PM, at ship, the sextant altitude of
Moon'’s upper limb was found to be 30° 51" at GMT 30d 23h 12m 13s. If H.E was 12m, L.E NIL,

find the direction of position line and a position through which it passes. (use *long by chmn'_\—x\
( :

I'IJ v Ay

Mcthod] - " - | !-}p_"‘..

R

— & Rl

Q.7 a) On 1% May 1992 AM at ship in DR 40226’ N 0609 40E Mars bore 096¢ (C) at 30d 23h
5m 20s GMT. Variation was 59 W; calculate the deviation of the compass.
b) On 4= March 1992, in DR 45° 14" N 120° 30" W, compute the sextant meridian altitude of

ANTARES if IE =3.2' off the arc and HE 10m

Q.8 On January 20 1992 DR Long 0520 30"W at LMT 1845 hrs an observation of the Pole
star gave a Sextant Altitude of 40° 15.5', IE 1.5 off the arc, HE 10 m . Find the direction of

the P/L and the position through which it-passes ":‘_ﬁ.""'i‘ ?.:
aca.d

B . * T L L Lt -
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GOVERNMENT OF INDIA
Date: - 11™ May-2017 (Batch-2)
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 Hours PASS MARKS: 120 MAX. MARKS: 200

Notes:

1. Use nautical almanac 1992.

2. Use of non-programmable scientific calculator is permitted, however, each step should be clearly shown.

SECTION | — PRINCIPLES OF NAVITATION

ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)
Q.1 Explain and show in case of Polaris

Latitude = True Altitude + - small correction.

b) Explain in details three main systems of defining a position on the celestial sphere.

Q.2 a) Find the latitude within which star Dubhe on 10" Oct. 1992

i. Will cross observer’s prime vertical

ii. Will be circumpolar

iii. Will Never Rise

b) Describe how the axial tilt of the earth, cause different seasons in North hemisphere.

Q.3 Find observer position if True Altitude of sun is 44° 10’, when bearing 090° True and Declination at that
instant is 11°13’ N and GHA sun is 00° 08.3’

SECTION Il — PRACTICAL NAVIGATION

QUESTION 4. 1S COMPULSORY, ATTEMPT ANY THREE OUT OF REMAINING FOUR. (30 MARKS EACH)

Q.4 In DR 49°30’ S 69°14’ E, an observation of a heavenly body gave an intercept of 9.5’ (T) on an azimuth of
056° (T). Vessel then steamed on a course of 144°(T) for 35 miles when the 2" observation of a heavenly body
gave an intercept of 8.2'(T) on an azimuth of 324°(T). Find the position of the vessel at the time of 2"
observation. The second sight was worked from L.T.P. run up.

Q.5 In DR 35° 03’S, 087° 11, on 25" Feb 1992, AM, the sextant altitude of Moon’s UL was found to be 46°
29.5" at 03h 11m 20s GMT. If HE was 22m and IE was 1.5’ on the arc. Find the longitude where PL cuts the DR
latitude and the direction of position line.

Q.6 On 31" Aug 1992, on a ship in DR 60° 06’N 066° 18’'W, the sextant altitude of Mars was 41° 32.4’ when
GMT was 08h 15m 02s. If IE was 2.1’ on the arc, HE was 10m, calculate the intercept and direction of PL.

Q.7 a) On 21% January 1992, a vessel in DR position 24° 36’S 110° 20’'W observes the sextant altitude of Sun LL
on the meridian to be 85°05.5". If IE is 1.6” off the arc and HE 10M.
Calculate the latitude required for plotting the PL. Also, find the GMT of meridian passage to the exact second

using equation of time. (20 Marks)
b) For a vessel in DR position 27°40’N 003°26°E, compute the sextant altitude of pole star on 24t February
1992 at GMT 17h 34m 00s (IE is 2.6’ off the arc and HE 21m). (15 Marks)

Q.8 a) On 6™ March 1992 in EP 52° 12’'N 170° 40’E, the sextant altitude of the Sun UL near the meridian was
31959.8’ when the GMT showed 06d 01h 27m 30s. If the IE was 2.3’ on the arc and the HE was 40m, calculate

the direction of the PL and a position through which it passes. (32 marks)
b) Find the approximate ex-meridian limits for the observation of Sun, using the information provided in
guestion 8(a). (03 marks)



FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

i

'GHDIIH.H . PASS MARKS: 140 . MAX MARKS: 200

-~ Notes: .

o* 1. Use nautical almanac 1992,
2. Use of non-programmable scientific calculator is permitted, however, cach step should be

clearly shown,

' GOVERNMENT OF INDIA E
a SECOND MATE OF A FOREIGN GOING BHIP A

BECTION 1 - PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)

.Q.1 a) State Kepler's laws of planetary motion.
bl Why is longitude cerrection applied to obtain moonrise, moonset & moon.meridian
passage times whereas there is no such correction for Sun?

Q.2 a) Find the ratio of the period of darkness to the period of daylight in latitude 52* 15' N
when the Sun's declination was 21° 25' S, : .
b) Calculate the LHA of a star whose RA is 67° 30' for an observer in longitude 49° 51' E,
when GHA Aries is 192* 357 ' -

_Q.3 a) On 02nd March 1992, in DR 15* 30' N 070* 35 W, calculate exact LMT of meridian

.passage of star Deneb? :

_b) An observer in Latitude 61° 51' S sights a star whose declination is 33* 43' 5. Find out if
this star will be circumpolar and if so calculate the upper & lower meridian altitudes.

SECTION [I-PRACTICAL NAVIGATION

QUESTION.4. I8 COMPULSORY. ATTEHfT ANY THREE OUT REMAINING FOUR.
(35 MARKS EACH)

Q.4 At 0440hrs in DR position 52° 21'N 027° 50'W, a meridian observation of Deneb gave an
obs. lat 529 26'N. At 0500hrs using DR Capella gave Azimuth 300°T, Intercept 3" Towards.
Ship's course 0002 (T), speed 6 Kis.

Find ship's position at 0440hrs & 0500hrs by plotting.

Q.5 On 02pd Sept 1992at ship in DR 40019.0'S 000°20"W, the sextant altitude of Sun’s UL,
west of the meridian was 10° 02.0" at GMT 16h 43m 12s. If HE was 25m and IE 2.4"off the'
arc, find the direction of the PL and the longitude where it cuts the DR latitude.

Q.6 A ship cbserves the sextant altitude of Venus to be 28° 40.1" in DR position 35° 18.9'S
; 120" 15.4' W. The sight was taken at GMT Olst December 03h 36m 19s. Index error of the

sextant 0.8' off the arc and height of eye 16 m. Calculate the Intercept and the direction of

position line.

Q.7 a) A vessel in DR position 62° 15'S 179" 57.7" E observed the Azimuth of Star Spica to

be 312.6° (G) at GMT 30th Amil 13h 00m 05s. Find out the Gyro course to set if the vessel
intends to steer 075" (T).

b) In DR Longitude 116" 27" W, on the 14th of September 1992, the sextant meridian altitude
of Sun's upper limb was found to be 70 27.8° north of the observer. Find the latitude and
direction of the position line if the index error was 1.9' on the arc and height of eye 20 m.

1 i ¥ g altitude of the pole
Q.8 On the morning of 1st-Bec 1992,in DR 47°16'N 143" 26E, the sextant
star was 46°50.7 at 20h 51m 153 GMT, if [E was 2.1' off the arc and HE ol 17m, find the
direction of the PL and the position through which it passes.
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Q.4 A vessel steering 140°(T) sights an island (15°02'S 167°15'E) 20°
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FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

_PABS MARKS: 140

S .. MIAX MARKS: 200

Notes
I, Use nautical almanae 1992,

2, Use of mm-]n‘c.)grulmnnl:ln nclentifie caleulator in permitted, however, each step should be

clearly nhown, : d be
|

 SEGTION 1~ PRINGIPLES OF NAVIGNTION

oy

ATTEMPT ANY TWO QUESTIONS OUT O THREE (30 MARKE EACH)

Q.1 u) Define the following:
i) Declination  {f) GHA ill) Rational Horizon
b) If the equation of time was 1O7m 538 and sun’s declination was 10° 15'N and decreasing,

culeulate the SHAMS, aasuming the Oblicquity of the Ecliptic to he 23° 26,7,

Q.2 ’u) Explain the three types of Lunar IEclipses with sketches.
b) Prove the expresslon
Sin Amp = Sin Decl x Sec Lat

(.3 n) Define:
{) Parallnx in altitude
{l) Horlzontal Parallax

70* 04", Later the same star gave a true

b) The true altitude of a star when bearing north was
declination and latitude of the

altitude of 30° 24’ when bearing south, ind the star's
observer,
SECTION II.PRACTICAL NAVIGATION

NG FOUR.

QUESTION.4. I8 COMPULSORY. ATTEMPT ANY THREE OUT REMAINI
‘ (36 ‘MARKS EACH)

on her starboard bow.
She then steams 20M when @ celestial observation of a body worked using a DR Position
15°16'S 167°37'E, gave a bearing 140°(T) & intercept 9.2’ away. Find the ships position at the
time of the celestial observation. = e £ -

t

(0.5 On 25th February 1992 AM on ship, in DR 20°04’S 090°04'W, the sextant altitude of the
Moon's UL was 52°28.4° at GMT 25d 14h 52m 16s. If [E was 1.0%n the arc and HE was 19m,
calculate the direction of the PL and the longitude where it crosses the DR latitude.

Q.6 On 29th Nov 1992, at ship in DR 25° 30'S 170° 20'W, the sextant altitude of star RIGEL
was 51° 10.3" when the GMT showed 14h 29m 20s. If H.E. was 12m and LE. 2.8' off the arc,

find the direction of the PL and Intercept,

(.7 On 12th Sept 1992 in DR 43° 06'S 72° 19' E the sextant meridian altitude of star
Aldebaran was 30° 40.7'. 1f IE was nil & HE 18 m Find

_n) The latitude & the PL.

b) The exact meridian passage time of the star to the nearest second.

Q.8InDRS52°IU'N 170° 39' E the sextant altitude of the Sun’s UL near the meridian was
31° 59.3' at GMT 06th March 1992, 01h 27m 30s. If IE was 2.3 on & HE was 40m, find the

position line.
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GOVERNMENT OF INDIA Code 83A
SECOND MATE OF A FOREIGN GOING SHIP
FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGAT]ON

D
O\TIME: 3 HOURS PASS MARKB 140 : . MAX MARKS: 200
~ Notes:

1. Use nautical almanac 1992,

2. Use of non-programmable scientific calculator is permxtth however, each step should be
clearly shown. Lo

SECTION I - PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)

Q.1 a) What are the three different types of lunar eclipses? With suitable figures e.xplam how
they are caused )

b) Explain Synodic period & sidereal period of the moon.

Q.2 a) What are cm:umpolar bodies? Describe the conditions for a body to be circumpolar.

(b) Find two latitudes in which a star having declination of 67° 43' N will bear north with a . )
true altitude of 17° 14,

Q.3 a) Define parallax in altitude & horizontal parallax. With the aid of a figure show why
this correction is always positive.

(b) To an observer in certain latitude the Sun bore 073° (T) at theoretlcal rising. Find the
latitude of the observer if the declination of Sun was 13° 17' N.

SECTION II-PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY. ATTEMPT ANY THREE OUT REMAINING FOUR.
. (35 MARKS EACH)

Q.4 In D/R 33°18’S 000°12.6'W a stellar observation gave an intercept of 4.2’ away azimuth >°
= 241°(T). After steaming 0S0° (T) for 123 Miles another astronomical observation gave an

observed longitude of 002° 20.0’ E bearing 090° (T) .The position used for the second sight

was obtained by allowing the run from the first ITP. Find the position of the ship at the

second observation.

Q.5 On 25th Feb 1992, AM, in DR position. 35° 03’ S, 087° 11E sextant altitude of Moon’s

~ U.L was 46° 30.6’ at 03h 11m 15s GMT. If IE was 1.6’ on the arc and height of the eye was
18m, find the direction of PL and a pos1t10n through which it passes? Calculate using long by
chron method.

Q.6 On 31st August 1992 in DR 60°06°N 066°18'W, the sextant altitude of the planet Mars

/was 41°32.4" at GMT 08h 15m 02s. If the IE was 2.1'on the arc and the HE was 10m,
calculate the direction of PL and the position through which it passes using Marc St. Hilaire’s
(Intercept) Method.

Q.7 a) On 21st Jan 1992 on a ship in DR 24° 36'S, 110° 20'W, the sextant altitude of the
Sun’s LL on the meridian was 85°05.5". If IE was 1.6’ off the arc & HE was 10m, find the
observer’s latitude, state the direction of PL.

b) on 29tk Nov 1952, AM at ship in DR 26° 27'N 130° 27'W, the azimuth of the Sun was
130°(C) at GMT 17h 47m 49s. If the variation was 3°E, fmd the deviation of the compass.

/ Q.8 On 02nd May 1992, on a ship in DR 15° 40’ S 079° 58°W, the sextant altitude of Sun’s
LL near the meridian was 58° 16.5’ at GMT 17h 38m 0Ss. If IE was 1.0’ on the arc, HE was
-25m, calculate the position and direction of PL.
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FUNCTION: NAVIGATION '
PAPER: CELESTIAL NAVIGATION [

-
e’

MAX MARKS: 200

N
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TIME: 3 HOURS PASS MARKS: 140
Notes:

1. Use nautical almanac 1992
2. Use of non-programmable scientific calculator is permitted; however, each step should be
clearly shown .

SECTION I - PTINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE

(30 MARKS EACH)

o Q.l a) D.eﬁne the following with sketch:
i) Sea mile i) Geographical position i) parallax
b) From Lati

; atitude 5008 a vessel steers 1409(T) until she changes her longitude by 150. In what
latitude will she arrive and what distance she has made good?

Q-2 a) Explain why the correction “augmentation of moon’s semi diameter is applied to the
semi

diameter of the moon tabulated in the Nautical almanac. Why is the sun’s semi diameter
not augrnented by similar correction?

b) By how much is Venus brighter than Jupiter on 6th March 1992?

3 a) What is ‘V’ Correction? Why it must be applied for planets and Moon?
b} For an observer in longitude 085 30’ W, a star with an SHA of 268° 20’ had an LHA of
1000 40", If RAMS then was 11h 17mm 10s, calculate the GMT at that instant

SECTION II - PRACTICAL NAVIGATION

QUESTION.4. IS COMPULSORY. ATTEMPT ANY THREE OUT OF REMAINING FOUR
(35 MARKS EACH)
X -4 At 1530hrs ship's time on vessel in DR position 15020°S 1790 50°W an observation of Sun
bearing 2600 T, gave observed longitude 1799 55'W. The vessel then sailed on a course of 2650T
\N at 15 knots .At 1900 hrs an observation of Venus gave an intercept of 4’ away and azimuth of
1659T. If observation of Venus was calculated using DR obtained by allowing run on DR
latitude and observed longitude at 1530hrs. Find the ship’s position at 1900hrs

rl‘-_

Y&
\/Q/.F In DR position 14020° N 086° 12’ E sextant altitude of Sun’s LL was 470 10’, (IE 465 on
_.»n the arc, HE :15m ) at GMT 28% February 04h 02m 12s

~d S
v

- Calculate the observed longitude in

ﬂ,gorder to have a position through which to plot PL. Also calculate the direction of PL
Bk

t,r\)g.(i On 22nd Sept 1992 PM at ship in DR 62° 10’ N 0920 27’ E the sextant altitude of star
& *Arcturus’ was 25001’ when GPS showed 22d 12h 51m 32s as GMT . If IE was 0.2’ on the arc
\ and HE was 17m, find the direction of P/L and the position through which it passes by
intercept method

0.7 a) June 1992 during morning twilight in DR 150 43.6' N 110° 07.3'W when the GHAywas
760 39.2’ the true altitude of Polaris was 16° 11.3". Find the direction of the PL and position
through which to draw it (20 Marks)
b) On 20t January 1992, in DR 540 20’ S 046° 27' W, the Sun sets bearing 2360 C.

If the variation was 3'W, find the deviation of compass (15 Marks)

Q.8 a) On 21t July 1992 noon, DR 25° 05’S 040° 20’ W compute the sextant Meridian Altitude
of SUN’s LL , if IE is 2.7' OFF the arc and HE is 11,.2m (20Marks)
b) Determine the Time limits within which an Ex- Meridian sight of Sun can be taken on that

day (15Marks)
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GOVERNMENT OF INDIA Code BTA ’
SECOND MATE OF A FOREIGN GOING SHIP !
FUNCTION: NAVIGATION 4
PAPER: CELESTIAL NAVIGATION 1
— !
TIME: 3 HOURS PASS MARKS: 140 MAX MARKS: 200 1
Notes:
N 1. Use nautical almanac 1992.
; 2. Use of non-programmable scientific calculator is permitted, however, each step should be
clearly shown. i
BECTION I - PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH) |

Q.1 a) Define Amplitude. Explain the difference between theoretical and visible Sun rise and |
Sun Set.

b) If the latitude was 64°27'S and declination of a star was 39°47'S.Find out if the body is
circumpolar; if so calculate the upper and lower meridian altitude.

Q.2) Explain with the help of diagram where ever applicable:
a) Solar and lunar eclipse.
b) V" corrections and ‘d’ correction.

Q.3) Find the observer’'s position if altitude of the Sun is 44°10’ when bearing 090° (T) and
its declination at this instant is 11°13'N and GHA sun 0° 06.37

SECTION 11 - PRACTICAL NAVIGATION

QUESTION.4, IS COMPULSORY. ATTEMPT ANY THREE OUT REMAINING FOUR.
(35 MARKS EACH)

Q.4 Using DR 20°N, 40°W following sights were obtained

1740 Hrs Star vega Az 135°T intercept 5 miles away

1810 hrs Star altair Az 198° T intercept 4 miles towards

Vessel was steering 210° T at 15 Kts during the observatior. and SWly current was setting
at 5 kts.

Find Ship's position at 1800 Hrs.

Q.5 On 20th July 1992 equator S Altitude of Moon UL at GMT 20D 05H 12M 458 was 67°
49", I{ IE was 1.5' on the arc and HE was 20 meters find the direction of position line and
longitude to draw it.

Q.6 ON 30th Nov 1992 in DR position 24° 56’ N 165° 20" E Sextant altitude of Sun LL at
GMT 29D 22H 28M 42S was 33° 00.5". If IE was 0.5’ on the arc and HE was 12 meters, find
the direcuon of position line and position to draw it by intercept method.

Q.7 8) On2lstJan 1992 0n a ship in DR 24° 36'S, 110° 20'W, the sextant altitude of the
Sun's LL on the meridian was 85°05.5" Il IE was 1.6’ off the arc & HE was 10m, find the
observer's latitude, state the direction of PL.

b} On Z%9th Nov 1992, AM at ship in DR 26° 27'N 130° 27'W, the azimuth of the Sun was
130%1C) &t GMT 17h 47m 49s. If the variation was 3°E, find the deviation of the compass

Q. On 18t Sept 1992 at ship in Long 178°E, the sextant altitude of the Pole Star was 187
574" &t 17h 23m 25s GMT, if IE was 1.5 on the arc and HE was 13.Sm, find the direction of
the PL and the position through which it passes. If Azimuth was 005(C), and vanation 2.3E,
find the deviation.
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~ SECOND-MATE OF AE ‘ ; B
OFFICER IN-CHARGE OF AN

1. Use nautical almanac 1992
2, Use of ron-programmable scientific calculator is permitted, however, each step
i should be clearly shown.

ATTEMPT ANY TWO QUESTIQNS Q,U’T. OF THREE (30 MARKS EACH)

i

Q.1a) Define Amp!itude Explain the diﬁ’emnce uetween theoretical and vlslble :
Sun rise-and Sun Set, .

b} If the latitude was 64°27'S and decllnatlon of & star was 39047;5 Fln d S
~out if the body ts circumpolar ;if so calculate the-upper and lower ,
meridian altitude

@ 2 a) What conditionis aré necessary f o haaueniy heﬂyf te,»
i)} Be circumpolar #).Cross Prime Veitical® [} Rise bearing True east

b) Explain the factors whic__h govern period of daylight for any cbserver.

Q.3 a) What are different types of Solar Eclipses? Explain the condit’ibris-'“

| which are required for Annular Solar Eclipse-to occur, ' :
i L3.1f Latitude of 1s 45° E&clination of W'
50°S, the bo rcumpolar -If yes, t Tlate Uppar
ower Meridl
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QUESTION NO.4 1S COMPULS IEATEMPT ANY THREE QUESTIONS FROM THE
REMAINING FOUR (35 MARKS-EACH)

a4 A Sun sight in DR 20° N 178° 06' E gave intercept 4 miles towards, Az 130°
1. Ship then steered a course of 1200 T fipr 120 miles when 2 stellar
- observation gave longituds 179° 58’ W : Find ship’s position at the time of
gecond observation if the ship experienced NxWly current and drift of 15
miles. DR used for secand\?{bgelrvptlon was calgulated using ¥TP of first

observation. o (N fe Y

Q.5 On 30th April 1992 PM, in PR 120 37'N 179° 12'W, the sextant altitude of

__— sun's UL was 31° 18', GMT.03h 59m 24s on 1 May, {.E. 3.2' on the arc and

HE was 18,7, Find the qwection of PL and the lohgltude wiiere it crosses the
pRIat. 139 L4TW  2¥e \W |

Q.6 On 1% May 1992 PM at ship in DR'35% 1076 016 ‘00t Wdext alt of star Sirius
at GMT 01d 19h 10m 455 was 57 28.5'. If 1E was 2.1’ on the-arc and HE was

_oou meters’ find. the diretion: of positien line and position to draw It by
. Intercept method. - 4T 286 13w ‘

Q.7 On 2istlan 1992,In O/R 24936'S 110°20W the gextant altitude of the Sun's
LL on the meridian‘was 8500551 1€ was 1.6'0ff the arc and HME was 10m,find
the latitude and gtate the direction of the PL.

Q.8 On 1% December 1892 1n longitude 065° 33,7 E the sextant altitude of the
Pole star was 23° 18’ at GMT 01d 01h 01m 48s, If index error was 0.3' off the
- arc & helght of eye 23 m, find the diraction of the position line and the
position through which it passes. '2.,‘3&1 b Q" '

3,; 1y,
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GOVERNMENT OF INDIA o o

SECOND MATE OF A FOREIGN GOING SHIP
OFFICER IN-CHARGE OF A NAVIGATIONAL WATCH

FUNCTION: NAVIGATION
: PAPER: CELESTIAL NAVIGATION
TIME: 3 HOURS ' . PASS MARKS: 140 MAX. MARKS: 200

NOTES: -
L Use nautical almanac 1992 i
2. Use of non-programmsble scientiflc calculator is permitted, however, each step

stionld be clearly shown.

 SECTION:-] _PRINCIPLES OF NAVIGATION
. ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)
Q. 1a) Exblaln. why Venus is visible in mornings or evenings.
5 b) W*I\\a;: should be the position of Sun's LL when taking amplitude &
sz why?

i
: ' 9./2‘ What are circumpolar bodies? Describe the conditions for a body to
be circumpolar. , '
b) Find two latitudes in which a star having declination of 67° 43' N
“ will bear north with a true altitude of 17° 14',

Q.3 /a)Explain under what condlt!ons,.an observer on earth surface,will experience:
: 1) Solar Eclipse
1) Annular eclipse

1ii) Partial luner eclipse .
Ind the two latitudes In which a star having declination 68° 51’ S will have
e altitude 11° 50’ when bearing 180%(T).

@ To an  obsehveh n Cerdeun lattude e Sun
hore 0713°(T) oF theordital Stinivg [nd T
}aﬂm Hor ohMn s 7 .t}zo | Contd..2...
OJQCJJ'HJJLOM“ 6& Min Wab 4_1:_23__..]_7__’\1,__,
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QUESTION NO. 4 IS COMPULSORY. ATTEMRTANY THREE QUESTIONS FROM
THE REMAINING FOUR (35 MARKS EACH) o

{/0{4 An observation of a heavenly body gave an Intercept of 6.7’ towards azimuth
053° (T). The DR used for warking the sight Was 35° 45' S 46° 44' E. After

this sight the vessel steamed 129 °© (T) for 45 miles when a second observation
was taken which gave Intercept of 3.7' towards azimuth 3182 (T). ‘Find the

" position of the vessel at the time of second observation if the second sight was
worked from LT.P. runup. : \

){ In DR 35° 03'S; 087°11°E, on 26 Fab 1992, AM, the sextant altitude of Moon's ,
./ UL was found to be 46° 29.5' at 03h 11m 208 GMT. If HE was 22m and IE was -

1.5' on the arc. Find the longitude where PL cuts the DR latitude and the
direction of position line.’ ‘- }

Q.6” On 31% Aug1992, AM at ship in D/R position 40°30°N 064°56'E,the sextant
aititude of star DIPHDA’ was 21°23.4%2t 00h 20m 26s GMT.IF HE was Sm,[E
0.9’ off the arc, find the direction of PL and a position through which it passes

by Marc st. Hillarle's (Intercept) Methad,

Q.7 On 12' Sept 1992 In DR 43° 06'S 72° 19' E the sextant meridian aititude of
star Aldebaran was 30° 40,7, If IE was nil & HE 18 m Find .

a. - The latitude & the PL. 7
b. The exact meridian passage time of the star to the naearest second._

Q.8 On 1 Sept 1992 at ship in Long 176°E, the sextant altitude of the Pole Star was
18° §7.4' at 17h 23m 268. GMT, if |E was. 1.6' on the arc and HE was 13.56m, fird
the diraction of the PL and the position through which'it passes. If Azimuth was
005(C), and variation 2.3E, find the deviation, '

200500 O A R N
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! - GOVERNMENT OF INDIA

SECOND MATE OF A FOREIGN GOING SHIP
OFFICER IN-CEARGE OF A NAVIGATIONAL WATCH

FUNCTION: NAVIGATION
- | PAPER: CELESTIAL NAVIGATION
TIME: 3 HOURS PASS MARKS: 140 MAX. MARKS: 200

NOTES:
1.  Usenantical asimanac 1992 _
2. Use of non-programmable sclentific calcalator Is peymitted, however, each step

should be clearly shown.
SECTION -1 FRINCIPLES.OF NAVIGATION - L ,
* ATTEMPT ANY TWO QUESTIONS OUT OF THRES (30 MARKSEAGH)

Q.1 &) Describe the_ratrogi-ade and direct r'ndtl'on of Venus.
b) Explain the factors which govemns period of daylight for any observer.

Q. 243 Explain different types of twiights.
b) An observer oh the North Pale finds the true altitude of a s;:lar to be
tude of

150 25'. In what latitudes will an observer find the meridian al
the same star to be double this value? . . L |

Q. 3 @) Define Ampiitude. Explain the différence between theoretical and visible

sunrise and sunset,
b) A star of decilnation 60° 05N I on the meridian of an observer,

| below the pole, having True Alt. 09%°42’, Calculate its bearing at
maximum azimuth and the time perlod after which It will occur.

coﬂﬁuuZ-u [ ]

Yo



T LI er—_——

QY/0s 2U1B  UTi4l £oi9Lvas

SECTION IY -~ PRACTICAL NAVIGATION fonhe <§0‘~L
. N _ AT Wil '
R4 ts Compulaoty. Mw\rmywamm (oo™, 5%
. 4 At 0400 hrs a light house In gosition 15,02'S 167° 15'E bore 160°(T). Vessel
steams 140°(T) x 10kts for 2 hours. When an observation of the' Maon warked
using DR 15° 16S 167° 35 gave bearing 140°(T) and Intercept 7:4" away,
Find the ship’s position at second observation. ) ,

Q.5 On 22" gept 1992, AM at ship-n DR 10° 02'S 076250E, the sextant ajtitude
of the Moon’s LL was 44° 3177 at 00h 24m 49s«1f IE was 0.6’ on the arc and
HE was 14m, find the difection of the Pl ard the longitude where It cuts the

DR latitude.

E]

Q. 6 On 31% Aug 1992, AM &t ship In DR 40° 30'N 064° 56'E, the gextant

~sltitude of star ‘DIPHDA’ was 21° 23.4" at 00h 20m 265 GMT. If HE was
1 om, IE 0.9’ off the are, find the direction of PL and a position through .
which if passes by Marc St. Hillarle’s (Intercept) method. o

Qy) On 1* May 1992, in DR 30° 06'N 179° 45'W, the setting sun bore,
.~ 288%C) . If varlation was 2°E, find the deviation for the ship’s head,

b) On 21% Jan 1992, In DR 24° 36'S 110° 20°W the sextant aititude of

the Sun‘s LL on the meridian was 85° 05.5. If IE was 1.6’ off the arc

and HE was 10m, find the latitude and state the direction of the Ptp-™ (s .
Q. B/On/ 21% July’ 92, In DR 31°40°N 031°30°E, compute the sextant aititude of _

Palaris at GMT i7h 34m. If L.E. 1.7 on the arc & H.E. 1&m. If the compass

bearing of the pole star was 349°(C) and variation was 12°€, find the

deviation, , | : ‘ . B ¥
. . ' \b .
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g GOVERNMENT OF INDIA

SECOND MATE OF A FOREIGN GOING SHIP
OFFICER IN-CHARGE OF A NAVIGATIONAL WATCH

FUNCTION: NAVIGATION
PAPER: CELESTIAL NAVIGATION

TIME: 3 HOURS PASS MARKS: 140 MAX. MARKS: 200
NOTES:

1. Use nautical almanac 1992

2. Use of non-programmable scientific calculator is permitted, however, each step

should be clearly shown.

SECTION -1 PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)

Q.1 a) State and explain in short Kepler’s law of planetary motion. (15 Marks)

b) Find the duration of ‘Nautical Twilight' for an observer in Latitude 35° N,
when the declination of sun is 20° 30'N. (15 Marks)

is the date on

Q. 2 a) What Is ‘International Date Line"? Why is it necessary? How
(15 Marks)

ship altered on crossing this line?

b) Sketch and show Rational Horlzon Dlagram for a rising body whose

Declination is 10° N and observer’s latitude is 20°N. Also show the angle

which Is measured at Amplitude. (15 Marks)

Q. 3 a) Explain with figures which eclipse (solar eclipse or lunar eclipse) is seen by
more number of people from the surface of the earth and why? (15 Marks)

n the plane of the RH of observer In lat 30° N. The
5o N & is to the west of observer. Altitude at the
4°, Calculate LHA of the body. (15 Marks)

b) Draw celestial sphere I
declination of body Is 1
time of observation is 5

QUESTION NO. 4 IS COMPULSORY. ATTEMPT ANY THREE QUESTIONS FROM THE
REMAINING FOUR (35 MARKS EACH) .

Q.4 A vessel using the D/R position 20°N 40°E obtained the following
ations:
Pl ‘A’ = Azimuth 145° x 5' Towards

1840 Hrs: Star '
1910 Hrs: Star 'B' - Azimuth 190° x 3’ Away
y the vessel during this time was 210° (T) and speed

e course steered b
f»\‘;atsh 12 knots, calculate the vessel's position at 1900 Hrs.

Contd...2...
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Q.5 On 30" April 1992, AM at ship, In D/R position 00° 20°N 0607 12'W the
sextant altitude of sun’s UL was 44° 17.7' at 13h 00m 525 GMT. if 1€ was 1.2’

on the arc and HE was 20.m, find the direction of PL and the longitude where
it crosses DR Latitude?
ening twilight at ship, In D/R position 00° 02'N

f a Star BETELGEUSE was found to be 43°
1E 1.3’ off the arc, find the

Q. 6 On 19* Jan 1992, during the ev
170° 50’E, the sextant altitude o
11.1’ at 07h 33m 44s GMT. If HE was 18 m,

Intercept and direction of PL?

Q.7 a)on 23" September 1992 DR 23°40’ N 161° 56’E compute the sextant
' on the arc and HE was 10.5m.

Meridian altitude of sun’s LL If IE was 2.2
(20)
5 72° E at 05d 04h 00m GMT on st" March

b) Compass bearing of Sun was
N 068° 40’E. Find compass error. (15)

92. Ship's DR then was 18° 45’

On 15% June’ 92 In DR 20°56’S 080° 00'E the sextant altitude of Sun
L.L. near the meridian was 45° 40.2’ when GPS showed 15d 06h 35m
44s GMT. If IE was 1.6 on the arc and the HE was 17m. Find the direction of

the PL and the latitude where It cuts the DR Longitude.

********###*********
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& GOVERNMENT OF INDIA Jan'20/6
SECOND MATE OF A FOREIGN GOING SHIP
OFFICER IN-CHARGE OF A NAVIGATIONAL WATCH U
FUNCTION: NAVIGATION »\L
PAPER: CELESTYAL NAVIGATIN '
_TIME: 3HOURS PASS MARKS: 140 MAX. MARKS: 200
NOTES: T T T )
1. Use nautical almanac 1992
2. Use of non-programmable scientific calculator is permitted, however, each step

should be clearly shown.

SECTION - I _ PRINCIPLES OF NAVIGATION
ATTEMPT ANY TWO QUESTIONS OUT OF THREE (30 MARKS EACH)

Q. 1 Explain/define with cfiagram:
a) Geographical position of a celestial body
b) Amplitude
¢) Rational horizon
d) Dip
e) Equation of time

Q. 2 a) What do you understand by a Circurnpolar Body? What are the
conditions necessary for a heavenly body to be circumpolar?
Substantiate your answer with a suitable skétch?

b) If the sun’s declination is 12°42'S, in what latitudes will there be:
i. Phenomenon of Midnight Sun;

ii. Twilight All Night
Q. 3 a) Define:
i) Parallax in altitude
ii) Horizontal parallax

b) The true altitude of a star when bearing north was 70%4"'. Later
the same star gave a true altitude of 30021" when bearing south. Find
the star's declination and latitude of the observer. '

SECTION - I1 PRACTICAL NAVIGATION
QUESTION NO. 4 IS COMPULSORY. ATTEMPT ANY THREE
QUESTIONS FROM THE REMAINING FOUR (35 MARKS EACH)

Q.4 In DR 49°30'S 069° 14'E, an observation of a heavenly body gave an
intercept of 9.5(T) on an azimuth of 056%(T). Vessel then steamed on a
course of 144°(T) for 35 miles when the 2" observation of a heavenly
body gave an intercept of 8.2°(T) on an azimuth of 324%T). find the
position of the vessel at the time of 2™ sbservation. The second sight
was worked from L.T.P run up.
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On 02™ Sept 1992at ship in DR40°19.0'S 000°20'W, the sextant
altitude of Sur’s UL, west of the meridian was 10°02.0’ at GMT 16h
43m 12s. If HE was 25m and IE 2.4’ off the arc, find the direction of
the PL and the longitude where it cuts the DR latitude.

L . ' ~
On 31% Aug 1992, on 3 ship in DR 60%6'N 066° 18'W, the sextant
altitude of Mars was 4132.4’ when GMT was 08h15m02s. If IE was 2.1’
on the arc, HE was 10 m, Calculate the Intercept and direction of PL.

a) On 015 Sept 1992, sextant meridian altitude of Sun’s UL was
70929.8 North of the observer in DR longitude 116°27°W. if L.E was
3.2’ off the arc and HE was 12m, find the observed latitude and

state the direction of the PL.

b) On 01 May 1992, in DR 30°06" N 179°45'W, the setting Sun
bore 285°(C). If variation was 3°W , Find the deviation for the
ship’s head.

-
On 02" May 1992, on a ship in DR 15%0’ S 079°58'W, the sextant
altitude of Sun's LL near the meridian was 58°16.5° at GMT
17h38m05s. If IE was 1.0’ on the arc, HE was 25m, calculate the

position and direction of PL.
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