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| PAPER . TERRESTRIAL k CLLESTINK NAvIGATION
| PART- A

| K1 Chat work, problems (25 marks)

Q2 Chart work. problems (25 marks)

|83 Executin of pasage plan . (25 marks)
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X If VSA i ﬂiv@l,
Distance off in WM = Wt of ( howe x ) 85Y
: \—LQA n minuted { melnde It o)
R WHo chantenhes

F( 38 -(%m)@@
s 23 Miles
46 meter
% TOfiod luwnowd ron et nonunak yonge Afrom chart (M)
¥ e f Uil f‘um %Zmﬁba- |

Find. lwminuos raya A ay‘rﬁ; (uinual 1019¢ w?ra/ﬂ

To find NominaL rasge - 2:095(fA + /i)

h= hejght of G

H = heght of (ﬁhﬂwm@y

* _pcm;ii* pady prasacd p b P Ll
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CHART 5012
A veweL at anchor Obievess the following compass: bearng:

Q) Chwstianao () U HO (55°19'W, 018" 'E) & 065°(Y
b) Svaneke & Ho (55°08'n, 015’ 09'¢) L6y
¢ Hammerodde U Ho (55" 18'N, o4’ 47') © 284°(¢)
Fincl vesser's f()si»h‘on and deviation on the sp's head -varation f'w

&

Sor'| - diperence in he bearing

© Chnshomo t+ Ho & Svanke U house
HSA = 065"~ 161" = 9¢°

If the honzontat sextoat angle o i more. than 90, Hhe (ympUment of

honzontar gextant angle i p-90°
= 94-90°
- -
) Svoneke tho & Hammeyodde U howse
HSA = 161"~ 284" = 23°
compliment of- HSA = 8- 90°
=(23-90
= 23"
Now  stort Plof-ﬁnj
Step @ . Toin L three U howse from teft fo mght noming ABLC

e

Step® : Lay of agee 6 ab chnshomo & cvon¥e 01 Hhe opposite side of the observel (bez

9 is move than 90°) - The point where they infersed, name it 3
sep @ . Ton'nﬁ D w0 U, vy a Ol Pasjmj Wouﬂh both -the uahthouae

Step B - Loy of angie 32" at cvonKe A Hammevode on -he OPPOSItE Side of the obseiver

The pont whue +hey intersedt, nome it €
Step ) Taki/y E m o confre, diaw 0 drie pam‘ra both -the Udhfhouo&
Step €) : Point where both urtke infersect, thot will be Ship’s posrhon.




. c ] &
Ship's position: 55" 16:0 N or?zz%m

Christianso SvamKe Ha.mmerode

Compass big 065° 161° 284"
True brg - 059 /S5’ 278"
cCE 6w 6'w 6w

0 .

variaton : I

\ . 5w

S)Ulafﬂm . 9&,9
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At 0800 hs Hammerodde (55°18'W, 014" 41'€) and. chnistianso(9 (55° 08'N, 01 “09'e )
U howed were opserved, pn a reuprocal bean%l une, same -me. Stonsavud ¢
Ho wes 30" on Port bow , after -5 his of Sw at o speed of 12 KIS, same
Ho waa observed. 60" on hey port B  find posion 0{'”7& Vesdel and course
Steeved bj +the veLseL -

Before plom‘aa 2
since two vessel were on & Teuprotal be,anﬁ u
4wo  Lighthouse - )
Dvow ‘o mﬁ. dja.gram:— ’\

\
\

ne - vesieL K comewhere petween

| C

4 ."
B &

\ lg"‘::%h.; & lw\f
| \

1* e
( i\) ”'l.%w‘
%

Mﬁpﬂ(i‘:&

In ACFF,
NN CF

CE
Sin 60" = CF

18
CF = 18X Sin ¢o*

= 16. 588’

CD = 313
Now ¢tart p!o%n&.

Step O - Join HaMmMeTodde & (hni4igne  name it AL @
Sep @ - Tore 243 AT & ot on Line AR
WHEE it (ut ic yerset port

Sh)f”_i p&sh‘?‘Dn - 550 8 S.N OH'. 5¢ Z'E



step (3 - Toin  sten thuvuel & shipls poshion

sten shuvuds

A

Ship's cowrse =T brg of stenshuvud +30°
= 3)2°4+30°
£ gq,g’
A

e

i MMD Queshon:- TAN 2025 W(&y

JULY 2024 Am
oCT 2016
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At 0300 kM O UESEeL WA equidistant ‘fYom'HamMnddL (55" 18/n 014" 47'€) and
Chrshone U (55°19:3'V, 018 11°5'E) houses She wad Jteeﬂ% A (oune 325 (T) at I2KH,
curvent was eimated 10 set SWY at 1eps. At 0930 hrs, Stensuvuds [t HOWE bore
200'(7) - Find the. postion of the vesiel at 0800 ha 0nds 0930 hrs

Step (@ - Jpin both U‘ﬁhihouw
Step @ 1 Moake o perperciuar bisgkor j-e- 0800 HRS PL
Step@® . Toke ang vardom point on 0800 HKS PL

Steey 325°x18 NM

Aom Hhere, put cuvet SWX 3 m

Daw (MG
$teP (@ . Tronsfer 0800 HRS pL pn point ¢ Fe. T PL@ 0930 HES
Step @ . Drow PL from Stencwud of 300°7)
step (6 : where both PL Cuts e pos" ot 0930 hvs

Step @ : Shift CMty e AC o pos” ot 0930 I

Where it cuds at 0800 HRS PL

1€ Posh ot ogoo hre
0800 HRS pos¥: 55°2).0'N D14°58-9'E
0930 H&s pos¥ : 55°3-0'N  p14' 36 0'E




So1™, |

While &teening a. course 312°(T Q12 1S Speeds with JO&Z@_ 225Y(T) at

(Time when utklppon ¢ ho will be. abeam and KAI® of urreat

1800 1S TKLIPPAN (55" STN/ 015" 41'E) WAy observed, wignt-aheady and. 15 N f
Find position. of the venel: while mauntdiny, game. coute and. dpeed some & ho vUd
ObIYVed abiam Oft her Stds dide and. abfam distance wop 3nm «Find. the. Cmo M4,

A e cunvent, yessel will be here im0 h:ir:vfa
o
7 )K

D
v &
</
e
N

Griven- O 312°CT
Spd: 12K#
curent sem‘/g - 25° (1

At 1800 hvs, utKlippan obsetved ight ahead. and 1S NM off
that meam, brﬁ of wtklipron ¢ some @ velel’s co.

Step0:- plot brgxmy (z2x1s) & gék posat 1800 - 8

At somepoint, LKL ppan observed. abeam o her stbd side.; dist- FNM
bfg of wtlippon & o230 = 312°+ 90°
po 04-2 |

Step @ = plot by xvrg (o42'x #) k get finak pos” ie- ¢
sep ) - Toin A & 8
Sep® . on Une AB, cut (2nM arC ie D> VSLafter 01 hrs, f there is ao curvent
step©) : plot cwrrent e 228(T) Lrom poind D
Step® : Meaure OE ie- Rofe of el 5.2 ki
Step@) © Memdre BE e CMO & SMG

M 284°CT)
SMG: 13| K8 F
step® ; measwe g (e IMh Cr 6 NM T 130
e IH I13M
Time. at POt € 1800 +0OIHI13M
Whén (4 ho- s abéom ~ 19)2 HOULC'/ i
“A
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At 0800 hvs, A veleu Steerny course of 290°(7), spa L2 K3 observes forward, of
beom Chishonio (9 (H(55° 08K, 015° 09'E) 10 be p6wm . At 0930 hs it 0bIETVEL

Simvishan 181 WRG (65" 33:5'N, 0147 LUE) A bear 310°CT) + Y the (wrvent wad ‘m?
30D ar s Hhoyh 0wty find. the posiion. of the. vemel ok 0800 hS°

@

01"
o paso Transferod
, P
CSIMRALHAN ' \
N/ \
| 0 &%0
i ‘ LNM VP-C
~ N A r imenpaso
~ _ /U\ \\\@\Osoo Fo‘.ﬂ
ff,g)[é\ S

5’!2{)@ -~ MoKL 6NM  posifion arde ok chnstanso
cep® :- In cae of e, W€ draw course al o4y point
In 6046 Qf P-C/ we d'ak) wu,;e‘at CB/W&
|
DYaW 290" K gWM ot chnitionde - AR
5tep (3 At point 8, mgks 230k 30m (e ge
‘ Sep @ . Join AC
f I (MG k SMG
i \
Step® - Tvansfer P-c at pointc
te- Transferved p-C @ 0930h¥S
Step© : Draw @ pLoof 30'(T) at Simiishan

Step(@ . Shift cmuk smu Une where PL& Pe cuds.
A, tet & post

0800 pos? - 55°13°5'N , 01516 0'E
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THREE POINT BEARING

At 0800 hYS 0 yeldelL SteRning a. courée O 1327 ot 12xts observen the PollowE
bean? Of UHKUpPON U (85°53', 01S' 44'g) ot 1900 s 282'(T), 1930 has  311°(T),
20155 023°(T) + 14 V@Rt 1S KNown 4p pe sty 0204T) . Find, +he posrion of vemel
0t B0 UNd 215 hvs. AMD find. CMY at §MG .

")
2

S n

Ic b

Step@ = Drowd three beom‘ﬂﬁ (lay 164 ty
A : Drow @ perpordicutar b the mddle, béan'/ﬁib at W house
) : Mo off the engie distorce (349
@ : Draw parouer o et bean‘g af engine. cut dist (S 4¢)
(B : Toin DE e My 1 2SE .
IMh L1004 N j-@ for Olhr 15mn
8-3 S 2
© Dromw IF i-¢ course peered Wik engine det(ISNM)
@ Loy off cuxreat ¢ Foy in direction 620'(T)

® Troufer 10 4o point ¢, where it ous at e
I-e- pos" at 2015 hrs

@ T'UJUfjef DE "O POJ‘M K«/ wherve if cuds af.!—(.b)
f‘C POJn ok 1920 hrt
X where it s at La
i~e pol” at 1900 Ky

1900 hrs position : 55°55.2'N pys? se’:;m
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| 0CT 2024 AM, NOV 2022 — ——
A Vel yteerng 270°CT) observed, UHUPAL %t(ﬁ 57, 015" 41'€) beawing 05F'(7 x8' off-
After TUnning 16 mles by KX engine; Engine Spedd ALKS on her wure, Hano (56'0'N, 014 5/€)
on bove. 3880 and after yunn p{;omt |8' U a{?m&{ it bofc'gao () From +he above
dhxervetiony find - ) MMy (1) Ships. posifion :u he Hime. of finaL. beasing. i) fet and

ot of cuent. 3

®/

Cn
=2
P
5
z
2
>

&
Z

0007

Step () Plot os:f‘(ﬂxfg miles off ok Utlppan

e infiaL pos” ~ @
Step @ . Hhmough B, Iraw Lo ie. Fisst bean'y e, from Hano
sty @ Drow 2 begying ne 328" I

b Diow 374 beary ung 000" i€ Ic
S1P@ - MarK off the epgine distane

wa» pATONRL 48 CRNPYE beaw?ﬁ
| Jon dE
W) step® - St 9E o intiae pogt @)
e MG & sMG
[EMG 255°(T)) - ans
PMG: 232 MM for 2hrs
o [SM g 3 gy
% Point K. will be ghip post at time g 4, nng i-e
© owe. o o v ot e s ity
| Measue NK e - get A dﬂffo-f wrent  SET= (63, CURRENT= 3'¢TS¢AM




- A —

CoLexhaL phservation

- Some. HE :15m
Sor't

eyl (f‘{ 12 e83

2t eaton GrUte (3of MR
Co rpivest 0o VR "

g. %2

()| From & veel dteeng 038'(T Ak A2k quing evening noutical twilght followrng
ere. made whing pr position

At 1800 hrs, Venus - Trug. Arimuth NS'CT), inercept 3' Away

fit 1820 s, Topit®’” Tyue. Aeimath 055'(r), |ntercept &' towards

If e cwvent estimated 40 be 4o

From Hhis pogihon, find. Tive cource 't

1800hs

4 1
 55° 1SN,

Loy 016°00'€

120'(71) at S KIS, finds ship's position gt 1820 hrs
0 Sfeet ih order 1o fist gpht yrrppon |
| (FLISSEC 30m 24m) nght aheod, in preuajo‘nj VISIbTY OF & miter, if the cument remained,

o
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Step(@ - on Ik posh s5° 16N, o1t o0 , plot 1800 L (R0 oL
® . On 18001 PL, on any point
Praw course b current 176&\&@1\07 10min
©) Tvonfer 1800 hrg Pl 40 Point ¢
Where NS Trancfened. PL & 1820 hrs PL mest
e 1820 pos™ ;S 'y 016° 35 Ep A
@ vtKippon  Ho.

NOMinaL Tange = 24Mm fcogrophial 107ge > 7,095 Jh +JH
Visiblity = Smiles = 2.095(\f1 + 1)

From ans range d_l'aﬁraM, =19 13 aM
Luwminuos mgg: 14-NM

TaKe whitheper 16 145
© draw pc Of 14 NM gt utkuppor - howse
© Sine PL s of 14nm
And, engine speed 1s 1205, e have +o make 14122 0lhrs 1074 tramgle
Lrﬁ Off Cwrent 120°XS-339M ke for ophvs omn (EF)

=
-
L
=
»
-
-
L
»
»
-
-
-
=
S
=)
-5
=
-5
5
s
= ]

@ qoin > F,le cMt k smg (DF)
@ where the eme ads at PComart it m 6
@ Tin £&a Lo eTs (Ew

TS 3307 pny

Now [n same querton,
if 0AKS time of ﬁm{ &iglntat ngqa;,eadzy If MK time of pbeom = ?

| Measure (1F ie- 9.2 nM @ Draw a Une aveam
‘\ Sin it 15 o hrs Lomin fmjngw e CTS +90°
' o ; ! = 330°4 90’
SMG = 9.2 0l aom gy
e Extend ne OF
Now measure e, j.e. 9 5aM wheve it meets 1-e- foint H
\ 8. Pp)
S0, 4ime taken - ys+ -8 Jou ik
0 1.0 .
= 034 10M f‘flEaAure OH i€ K. 6aM
Co, Hime taken = (4.4 +7-8
50, I18H 20m
= OlH S2M
(H P3H 1OM
st S0, 29K 30m
= 3°”’//m O Sam
234 22M

Z 4




()| B vemel obseves Chiistionio(s) b (s5°08'n,015° 09'E) o bear 230°(T) K Snm at 08I
From -#is posion, find. tourse to steer 10 have Haao . (sg'or'n, 014 SI'E) 45° ON
Port Bow wohen it is 12nm off At 1030 WS WhlL on s wue gt a speld of

14 k48 Hhe eoho sowider vetorded. a sounw"g of 10M poipo Keels (m'pf; draft even

Keeu g-om, woT L-om) - Aind the gWp's position at 1030 hrs and. set and, rate of

curvent
\
Ana - :
*HAMO |
/ \
\
\.
\
85”/4 \
l 12 MM “‘
o . . \
C T \
B
| Ly i
 cro 30
i
!
_\
\\
\
g 270K Nm
CHRISTIAN S0 !
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Step M MaKe '270°XENM At Cipitiamo L+ Ho:
e 0830 MRy PosM = (A)
@ CMAKe 12NM P Coar MAND b HO-CgirM in q/u_u—ﬁoq)
@ : prepare a YOUgh cu‘aﬂmm

) Put own ghip on re a/Uwhert in suth a naJ +hat 1t

Leoks approx 4c* on pout e
YMare a A

3) Find, apeam distancg,.
/

P AC= |2X8iN¢4S" = g.5NM

: : ‘ | .
te- abeam dstNe by yesser Ketp coming Keeping HANO LK 45" on port bow

@ : Mare o p.c 04 85 NM

@ ' Moxe aton ej—{trom 0930 P0s" 40 8-S MM P.(,
I-e. = 5
I-& TS = 349 (lm

To find. pos™ of 2030 hr¢ :-
@ 083010 1030 hrs = 02HKRC
speed = 14 K
Ef)gr‘ru'; distonte = 28 NM
MOrK 28 M cut on CTS —
SWP's draft = §-0m
Sownufﬁ BK =10-0m
water depth = 18-0m
HO0T = £:0mM
Charted Jept = 11 0™
Find 13nM patch o1 chart & joind from 28 nM cut (6c)

Measure @ heo det aAd vate of curremt
Ser v 295° x1-3 Kt Ams

@ Shp's Posiﬁonat 1030 XS j.e- at Point C

Lot . 55° 4715w
Long : 01565
= pu
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® | at 2000 s, o veneu drops pilot ot Simnchamn Pitat Station (ss"zz-s’u/m‘z'r'é)
XTI ang &eers o coure of O'(T) at GKIs with Metworowogicat, visieiHy being 5 M- Mastes
decde 1 auer courre when Simnshon (£()S0 WAG 6y /s Last seen . Afer auen:
oourse She /s 40 pass HANO (4 (sg* o, 014" SI'€) 3nm on her port side . f curent
wa Ae:m‘g 120°CT) at LKL, find. Hheime and pos” phen
() vegeL qutert course fowards Hono Ut house
() Hono %M s first &jm HE! 4om
Sol"-. anM \

v

\& -
\
b 4
i -
A
™
A
v
{)/ — LR
?Q ‘Th
CIMEISHAN CIMqRI EHAN )
LoHT PILCT (FromF wt anm o0 cMme)
HouvsE STATION

IS PP PP PP PP TP PP PPPPP PP POPPOPPOPPPOPRR R A QYN
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step O - From Simmshan lilofsm mare 0thns A
® - chew when Simvighan W-HO Wil be (ast seen

Nomnal vange @ 13nm (beevetis it white \ .
J : Ceefor G@dta.phcal. m’}?‘ = 2095 fh+dir

e . CHM
VlSlbUfH ) - 2.095(J5 + §8)
From wwinow range dj‘%rM, £ 448 NM
Lumno TOJ}?@ = 82 am
5 TaKe whthever 1s less
ma,’ P-c of 8 2NM f¥om SIMRISHAN Lt Ho-
it cuks at ema e point when vessel will altes coursetowasds HAMO@
Posn LAL: 55134.3’,\,
Dona: 014 35.8' g ANS
® Measuwre AC he. SMG = 10'4 KES -
Now o cal cuate Hime,
Medure. AD 1€ 6-6NM Ti0 LK
= 39 min
Drops plot at = 20K ooM
AD 39Mm
Time when co- quter: 20H 23M
@ 5,‘0(3] q,uU‘h'dfb 54#4/ after aLtenrﬁ course vemeL o pass HANO Who. 3V on hes
port side - ‘
MaKL 3N-M P - |
DI o 10 that pc _frorrb Point D j-e. MG

© B find, pas™ wmen HAve ught first sighted,
Nomwnal TM&& J04MM C(C()gfaf’wm" mnag: 2:095 [+ Jn
visibity - SmM = 2:095 (7o +\i2)

Luminuo < mnaﬂ: 12 ANM = 24-8NM
(from lumnuos mw d‘hd an)

20329 Hg‘ﬂns

Take whcheyer (s lem.
Make o P-C of 134NM ab HANO  t howse
Where it uts at MG i-e poink WHEN HAND Ughe fisst sghted —(E)
Pos? Lok’ 55°47 3'N
0§ 014° 465" € g
(B To find time when HANO gkt fiTst sighted
| 2 First find. new Ma (bez sma chagge due 1o auteration of cOUYse)
% Meéasure Db i-e- sMb4 = 8- 8 KiS
2 NOw medure DE .. ISNM - 88K

= 0H42m
@D : 204 394
De @ OIH 42mM 2221 HKS
£ n “hnd
@ *22H 2M



@! At 1000 hvy Tfew;o?y Rocon it o bOre o40'(7) , 0L 1100Ws Kupa Grund b Ho bOTE
i 00‘3'("{7 ond et 1200 hig Sondhammarren (¢ house bore. 0SY (1) X 168 M Mf - veseL was
| 3"93”'5 & Coute Of 090 at 141 FindHhe followig .

| Q) Posthon. pf the vesseq. ot 1000 hrs and 1100 b

| bl MY, em by

|9 St and Ratv of curvent:

W l\\
/ | s
/ | N
1 / \\
; / ! \ :
f | / |
: / | L
‘ / \
/ J =
v : \
: \\ Sondhammayén
/ | \ :
l \ /
| /
| . ’,/
4 GYOLNS., N
g\ F'M‘UA‘ ‘!76 : .*.\\o/.
! Q /".‘
b/
a a1’ x 358M
— L—’ 1200h7y
. o A W e 7
> 090°% 28 mm Q
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L_FI\SH TRAIALQ_L_E o -
A veset uwvg Q COUTe Of 260°L1) b 12Kl ohsenel Ofon Sodra. Grund. & (5° 043N,
ag'q.M_‘g beany oto' ot 0400 hrs * Again at 0500 hrs, e some. ught bore p40°(T). At

061S hvt, ykppan U (55 s1'n, 05°42'€) pore 351LY) If the curent WA 1€ 6°°(T),

Fnd_ the {ouowhy:

@) RasHion, of e dhip ak 0490 bt aad 0615 h™

H MG nd. SMG s
g Rate Of crvent o650

0500 l“
I'
H
A4
current T3 A OusodSOOPL CF
phare if Gt oF oGry -009° re
from flgye drow CT! 9304 EF
MAkL #
0615 | ke o
\ 1 is 0% poy?

F‘l’mq kK M‘.fr&' CTJ J* L kLJrJ_m
Joina Lm




Step®: Draw aw- 03 bearvy e at plonds Sodfa, Crrnel - 040 ¢ 010°CT)
0500 : 040°( 1)

0N

at OHUppan  Ho ¢ 0615 ¢ 31CT)
O Taxe a vandom poit A draw o CTS ie AB
Cut off engine distonce. i-e- 1IN - AC
A€ ISNM _ 8D |
6 waxe Tincfer he PL f0 c L D Tespectively , where both fL ot ive: Font H

@ From Poind C/ dvaw current 300° Hil it cuts ‘ihepc,(osrs—asoy - CE
© From foint € ,draw CTS - EF
© now Join FL A Qe CMG (duplicote)

| ® e AR e CMy lne where cuts ce i-e. et Une
name that point G

® Joing point & k H

@ line Cyy where culs 0 0500 P, mouk it a4 font I
@ Toonsper CE o Point T, moKe KT

@ from point K & T , drow €S i-€ KL &k TM

@ Jork L kM ((msure, gl pa_m'ry -ﬁfam I)

¢ f '
AN 4] Pos” ot 0400 hrs i 55°46:5'nv pl6'3s S E (,POW M)
Pos? ot 0600 hrs Poink T
Pos? ot O6iShui: SB'424'n 0IS'46-2'E ( foint L)
b) M - 264°(1) (M)

PML * 98 -8NM + 024 ISM
= 128 43

9 Rofe of cwvent @ 124 (KJ)

3333333222223 1333331111131 EEEEEEERET Rt



= N

©)) At 0800 he Hammevodde (t Ho (S5°18'N, 01" 49'E) was ObSEIVed 81m off by Radar. vewes
WA SHeenng A COKKE Of 080'(T) At Y2k At 0830 Wt She aLtered (0 o 000'(T) 4o quoigt,
QN immeds cwger'ﬁt 0900 hn HAMMEIAde 11 Ko yoay ohierved. agiin gum of b
RADAR. | cnent was 4G SW' ok IHK: Find e posiion of ueuseaL 0130 and o by

,Oog""
:‘ ’ e e S— S—" I
/'0800 0830
i'
| K
| 2
\ | /
8”‘4“\ \\
© X ot pousivle
N
) pos” WNU o lends -

ANs'. 0830 his position SS°19.8'N 014 41.5'E
0900 hw posiion : 55°24:8'n 014" 40.2'E
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e T —
e ——————

At 1800 b3 o ToAke s 3855'(1) X 20nm o{ 0 carg vewet ond. 1 -rfeeny n2em at
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