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CERTIFICATES OF COMPETENCY IN THE MERCHANT NAVY -
DECK OFFICER

EXAMINATIONS ADMINISTERED BY THE
SCOTTISH QUALIFICATIONS AUTHORITY
ON BEHALF OF THE
MARITIME AND COASTGUARD AGENCY

STCW 95 OFFICER IN CHARGE OF NAVIGATIONAL WATCH REG. II/1 (UNLIMITED)

034-83 - NAVIGATION

0915 — 1145 hrs

Examination paper inserts:

Worksheet Q2 - Tidal Curve for Pacific and Atlantic Oceans Ports
Luminous Range Diagram/Geographical Range Table

Notes for the guidance of candidates:

1.

Candidates should note that 100 marks are allocated to this paper. To pass candidates must
achieve 60% of the total marks available. In addition, candidates must achieve a minimum of
70% from Section A. : '

Non-programmable calculators may be used.

All formulae used must be stated and the method of working and all intermediate steps must be
made clear in the answer.

Materials to be supplied by examination centres:

Candidate’s examination workbook Nautical Almanac

Navigation Formulae Datasheet UK and Ireland Tide Tables :
Nautical Tables Pacific and Atlantic Oceans Tide Tables
Chart 5048, Edition N°3 (07/04/2005)




INSTRUCTIONS TO CANDIDATE

General Information

" Before the examination begins you should ensure that you have been provided with any ancillary material required for the
examination. “Materials to be supplied by examination centre” are listed on the front sheet of the examination paper.

All mobile phones MUST be surrendered to the Invigilator during the period of the examination.

Completmn of Examination Workbonk

CANDIDATES SHOULD READ THE MARITIME AND COASTGUARD AGENCY POLICY REGARDING
CHEATING IN EXAMINATIONS, THEN SIGN AND COMPLETE : DECLARATION ON THE INSIDE FRONT
COVER. :

YOUR EXAMINATION SCRIPT WILL NOT BE MARKED UNLESS YOU COMPLETE AND SIGN THIS FORM.

Please write in BLOCK CAPITALS on the cover of your workbook your name, date of birth, Candidate. Number, subject
number and title, course of study, centre attended, céntre of examination, if different, and date of examination. You should be
in possession of a candidate examination card giving your candidate number. If you are not in possession of this card the
information can be provided by the Invigilator. (Note: examination cards are not supplied to CEC and Yacht candidates)

If an additional workbook/graph paper/workéheet is used these must be included inside the original workbook. An ‘X’ should
be inserted in the appropriate box under Note 3 on the workbook cover in such circumstances. .

In the space provided in the section ‘Questions A&empted’ on the workbook cover you must circle the numbers of.the
questions you have attempted. Do not make any entries in the boxes indicated ‘For Markers Use Only’.

Use BOTH sides of each sheet. The answers to EACH NEW QUESTION must start at the top of a fresh page and the
number of the question should be inserted at the top of each page. Use ink for all essential written matter, which should be
- contained within the feint ruled vertical lines. (While pencil may be used for diagrams and sketches, annotations to these
should be in ink.). Please DO NOT use red ink.

YOUR EXAMINATION SCRIPT WILL NOT BE MARKED IF IT IS COMPLETED IN PENCIL AND/OR RED INK.
Show all necessary working in calculations, etc. (Rough work, not intended to be read by the marker, should be scored out.) )

. No part of this book is to be torn out. No writing is allowed on any other paper other than ancillary material/examination
inserts. Please ensure you write your name and centre on all examination paper inserts.

Examination Room Conduct
All queries should be addressed to the Invigilator.

No candidate may enter the examination room later than 30 minutes after the examination begins and no candidate may leave
the examination room, except in the case of illness, during the first hour of an examination. Candidates may not leave an
examination room during the last fifteen minutes of an examination.

Any candidate who leaves the examination room before the end of the examination must leave his or her examination paper
with the Invigilater.  Examination papers must not be removed from the examination room during the period of the

examination.

All candidates must hand their workbook(s) to the Inv1g11ator before leavmg Workbooks must not be removed from the
examination room even if they have not been used.
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DEVIATION CURVE No 16A
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(This Worksheet must be returned with your answer book)
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034-83 NAVIGATION WORKSHEET Q2 11 JULY 2006
(This Worksheet must be returned with your answer book)
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GEOGRAPHICAL RANGE TABLE

15 February 2011

Elevation
in

Height of Eye of Observer in feet/metres

ft 3 7

10

13

16

20

23

26 30 33 39 4 52 59 66

0 12 M4 16 18 20

72

22

79

24

85

26

115 131 148

28 35 40 45

Range in Sea Miles

0

3

7
10
13

16
20
23
26
30

33
36
39
43
46

49
52
56
59
62

66
72
79
85
92

98
115
131
148
164

180
197
213
230
246

262
279
295
312 95
328 100

361 110
394 120
427 130
459 140
492 150

525 160
558 170
591 180
623 190
656 200

722 220
787 240
853 260
919 280
984 300

1050 320
1115 340
1181 360
1247 380
1312 400

4-9
57
6-4
69

74
7-8
82
8:6
9:0
9-3
96
9-9
10-2
10-5

10-7
11-0
11-2
11-5
11-7

12:0
124
128
132
136
140
149
157
16-5
172
179
18-6
19-2
19-9
20-5
210
21-6
221
227
23-2

24-2
25-1
26-0
26-9
277

28:6
294
30-1
30-9
316
33-0
343
356
36-9
38-1

392
40-3
41-4
42+5
43:5

VYA W=D

VWO\QWeee OINdN QALY
ABE o ROREN D ~D

k4
v

10-2
10-4
10-6
10-9

111
11-6
12-0
12-4
12-8
132
14-0
14-9
157
16-4
17-1
17-8
18-4
15-0
19-6
20-2
20-8
213
21-8
22-3

23-3
24-3
25-2
261
269
277
285
293
30-0
30-8

322
335
34-8
36-0
372

384
395
40-6
41-6
42-7

29

55
64
.70

‘81
85
89
9-3

‘96
99

10-3

10-6

10-8

11-1

114
16
119
12:1
124
12:6
13-0
13-5
13-9
14-3
14-6
15'5
16-4
17-1
179
18:6
193
19-9
205
211
217
222
228
233
238

243
25-8
267
27:6
28:4

29-2
30-0
30-8
315
32:2
336
35-0
36-3
375
38-7

399

41-0

42+1
431

PVvm @IqR
BEOR O

10-

10-5
10-8
111
11-4
11-7

11-9
122
12-4
127
129
13-1

13-6.

14-0
14:4
14-8
152
16-1
169
177
18-4
19-1
19-8
20-4
21-1
217
222
22-8
23-3
23-9
24-4

254

26-3
272
28-1

289

29-8
30-5
313
32:1
32-8
342
355
36-8
380
392
40-4
41-5
42-6
43+7

b

Ohm A BAD

10-

10:6
11-0
11-3
11-6
119
12-1

VWYY o s

12:4
1247
129
132
13-4
13-6
14-1
14-5

14-9

15:3
157
16-6
174
18-2
18-9
19-6
20-3
20-9
215
22-1
22:7
233
238
24°3
24:9
25-8
26-8
277
28:6
29-4
302
31-0
318
32-5
333
347
36-0
373
385
397

409

420
431
44+)
452

50
70
78
85
90

95

99
10-3
10-7
111
11-4
117
120
12+3
126

12-8
13-1

133

13-6
138

14-1
14-5
14-9
15-3
157
16-1
17-0
17-8
186
19-3
200
20-7
214
22:0
22-6
23-1
237
242
24-8
253

26-3
272
28-1
290
299

307
315
322
33-0
337

351
36-4
377
39-0
40-2
41-3
424
435
44:6
456

54
7-4
8-2

8

94
9-9
10-3
10-7
11-1
115

11-8
121
12-4
1247
13-0

132
13-5
137
140
142

14-5
149
15-3
157
161
165
17-4
18-2
19-0
19-7
20-4
211
217
224
23.0
235
241
246
252
25-7
267
216
285
29-4
302

311
31:9
32:6
334
341
355
136:8
38-1
39-4
40-6
417
428
43-9
45:0
46-0

4 70 76 81

96 10-2
'10-5 11-0
i1:1 116
11-7 122

12:1 127
126 13-1
130 135
13-3 139
137 142

140 14-5
14-3 149
14-6 152
149 154
15-2 157

160
162
16-5
167
17-0

172
177
18-1
18-5
189
19-2
20-1
210
2147
22:5

23-2
239
24-5
251
257
263
26-9
27-4
279
28-4

29-4
30-4
313
322
33-0

33-8
346
354
361
36-8

383
396
409
42-1
43-3
44-5
456
46-7
417
48-7

10-6
11-5
1241
127

132
13-6
140
144
14-7

15-0
154
15-7
15-9
162

9 10:6

11-1

11-6
12:0
12-4
12-8
13-1

135
13-8
14-1
14-4
14:6

149
15-2
15-4
157
159

16-1
16-6
17-0
17-4
17-8
18-2
19-1
19-9
207
214

22-1
22-8
23-4
240
24-6
25-2
25-8
26-3
26-8
27-3

283
29-3
30-2
311
319
327
33:5
34-3
35-0
35-8
372
38-5
398
41-0
4?22
43-4
44-5
45-6
46-6
4717

15-5
157
16-0
16-2
16-5

167
17-1
17-6
18-0
18:3

18-7
19-6
20-4
212
22:0
22-7
233
24-0
24-6
252
258
26-3
26-9
27-4
279

28:9
29-8
30-8
316
325
333
341
34.9
35-6
363
377
39-1
40-4
41-6
42-8
439
451
461
472
482

16:5

16-7

17-0
172
17:5

177
181

18:6
19-0
19-4
19-7
20-6
21-5
222
23-0
237
243
250
256
262
26-8
273
27-9
284
28-9
299
30-9
31-8
32:6
335
34-3
351
35-9
366
373
387
40-1
41-4
42-6
43-8
450
46-1
47-2
48-2
492

26-1

27-0
28-0
28-9
29-8
30-6

31-4
322
330
337
345

35-9
372
385
397
40-9
421
43-2
443
45:3
46-4

86 91
11-1
12:0
12:6
131

13-6
14-1
14:5
14-8
15-2

15-5
15:8
16-1
164
167

17-0
172
17-4
177
17-9

18-2
18-6
19-0
19-4
19-8
20-2
2141
219
22:7
234

24-1
248
255
261
267
273
27-8
28-4
289
294

30-4
313
322
33.1
340
348
356
363
371
378

392
404
41-8
431
443
454
465
476
487
49-7

9-5
11-6
12-4
130
13-6

141
14-5
149
15-3
156

15-9
16-3
16-6
168
17-1

174
177
179
18-1
18-4

18-6
19-1
19-5
19-9
20-3
20-7
21-5
224
232
239
24+6
25-3
259
265
271
277
28-3
28-8
29-3
29-8

30-8
31-8
3247
336
344
352
36-0
36-8
375
38-3
397
41-0
42-3
43-5
44-7
459
47-0
48-1
49-1
50-1

10-0
12:0
12-8
13:5
140

14:5
149
153
15-7
160

164
167
17-0
173
176

17-8
184
18-3
18-6
18-8
19-0
19-5
199
20-3
20-7

211

22:0

LD
250
357
263
269
275
281

287

29-2
297
303

313
32:2
331
34-0
34-8
356
364
372
379
38.7
40-1
414
427
439
451
463
474
485
495
50:6

104
12-4
132
13-9
14-4

149
15-3
157
16:1
16-4

16-8
17-1
17-4
177
18-0

18-2
18:5
187
19-0
19-2
19:4
19-9
20-3
20-7
211
215
224
132

14-0
247
254
26-1
267
274
279

285
291
29-6
30-1
30-7

317
32:6
33:5
34-4
35.2
360
368
37-6
384
391
405
418
431
443
455
467
478
489
50-0
51-0

244

107
128
13-6
14-3
14-83

15-3
157
16-1
16'5
168

17-2
17'5
17-8
18-1
18-3

111
132
14-0
146
152

157
16:1
16-5
16-9
17-2
17-5
17-9
182
184
187

120
14-0
14-9
15-5
16-1

16-6
17-0
17-4
17-8
18-1
18-4
18-8
19-1
19-3
196

13-6
157
16-5
171
17-7

18-2
18-6
19-0
19-4
19-7

200
204
207
209
21-2

21-5
217
220
222
225 -

227
232
236
240
24-4

247
256
265
27-2
28-0

287
29-4
30-0
306
312
31-8
32:4
329
334
339

349
359
368
377
385
39-3
01
409
416
423
438
45-1
464
47-6
488
50-0
5111
52:2
532
54-2

12-8
149
157
16-4
169

17-4
178
182
186
189
193
196
19:9
202
20-4

19-0
192
19-5
19-7
20-0
20-2
20-7
211
21-5
219
222
23-1
24-0
247
255

262

269
275

281

287

293

299
30:4
309
31-4
32-4
33-4
343
35-2
360
368
376
38-4
39-1
39-8
414
26
439
45-1
4643
475
486
49-7
507
51-7

19-9
20-1
204
20-6
20-9

21-1
21-5
220
22-4
22-8
23-1
24-0
24-9
256
264
27-1
277
284
29-0
296
30-2
30-7
313
31-8
32-3
33-3
343
352
360
36-9

377
385
393
40-0
40-7
421
43-5
44-8
46-0
47-2
48-3
49-5
50-6
51-6
52:6

20-7
210
212
21-5
217
21-9
22-4
22-8
232
236
240
249
25-7
265
272

279
286
29-2
29-8
304
310
316
321
326
332

34-1
351
360
369
377

385
393
40-1
40-8
416
43-0
44-3
45-6
46-8
480

49-2
503
51-4
52:4
535

18-6
189
19-1
19-4
19-6

19-8
203
207
211
21-5
21-9
228
236

25-1

25-8
26'5
27-1
277
283
28-9
29-5
30-0
30-5
311

32-1
33-0
339
34.8
35-6
36-4
372
38-0
387
39-5

40-9
422
43-5
44-7
459
471
48-2
49-3
50-3
514
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LUMINOUS RANGE DIAGRAM' HD574
NOMINAL RANGE N SEA MILES
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Luminous Range Diagram,—This diagram enables the mariner to determine the approximate range at which a light
may be sighted, at night, in the meteorological visibility prevailing at the time of observation.

The diagram is entered from the top border, using the nominal range listed in the body of the book, in column 6,
or from the bottom border using the intensity from column 4 where listed. A list of those countries where nominal
range is used will be found on page xxii. All other countries use luminous range for which the most commonly
adopted meteorological visibility is 20 miles, equivalent to a transmission factor of 0-85.

The figures along the curves represent the estimated meteorological wsxbxhty at the time of observation, and those
along the left-hand border the luminous range under those conditions.

Example: A light of an intensity of 100 000 candelas has a nominal range of about 20 miles. When the
meteorological visibility is 20 miles the light would be sighted at about 33 miles, given a sufficient
elevation and height of eye; and when 2 miles, at about 55 miles.

As the scale along the top border is based on a meteorological visibility of 10 sea miles, the luminous ranges in
the prevailing conditions obtained from the 10-mile curve will be identical to those with which the diagram is entered
from the top border. If a line is drawn joining points where values from the left-hand border intersect equal values
on the curves, it will be seen to be parallel with and to the right of the curve for perfect visibility. Luminous ranges
in the conditions prevailing at the time of observation obtained from intersections to the left of this line will be less
than the estimated meteorological visibility, whilst those to the right will be greater. Due to their intensity, many
lights will therefore be sighted at a greater distance than that of the estimated meteorological visibility.

The diagram can also be used to obtain an approximate meteorological visibility; when, for example, a light of an
intensity of 100 000 candelas is sighted at 12 miles, the meteorological visibility will be about 5 miles.

CAUTION.—When using this diagram it must be remembered that:

1. The ranges obtained are approximate.

2. The transparency of the atmosphere is not necessarily consistent between the observer and the light.

3. Glare from background lighting will reduce considerably the range at which lights are sighted. A
light of 100 000 candelas has a nominal range of about 20 miles; with minor background lighting as
Jrom a populated coastline this range will be reduced to about 14 miles, and with major background
lighting as from a city or from harbour installations to about 9 miles.

Approximate szghtmg ranges may be obtained by entering the diagram with the listed intensity

divided by 10 for minor background lighting, and by 100 for major background lighting.



- Navigation Formulae Sheet

NB. These formulae and symbols are for guidance only and other formulae which
give equally valid results are acceptable

Departure

Tan Course
Distance
Tan course

Cos AB

C

Tan Azimuth
Sin Amplitude

Sin mid part

Sin mid part

fl

1

n

it

]

D'Long x Cos Mean Lat

D’Long
DMP

(Cos P x Sin PA x Sin PB) + (Cos PA x Cos PB)

Tan Lat
Tan LHA

Tan Dec
Sin LHA
A+/-B

1
C x Cos Lat

Sin Dec
Cos Lat

Tan adjacent x Tan adjacent

Cos opposite x Cos opposite
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NAVIGATION . l\'/\ {3( @ T Ob/

"~ Attempt ALL questions ‘ :
O
VeV N “\0

The posmons given after the names of prominent points are approximate to 1’ and areto be used for
identification purposes only.

Marks for each question are shown in brackets

Section A

‘1. At 1900hrs Kinsale A-East platform (51° 22N 7° 57'W) is observed bearing 232°C at
distance 7.3 miles from a vessel steering 320°C at 12.0 knots.
Variation 7°W.

(e) Find the position of the vessel.at 1900hrs. | -

(b) The vessel is inward bound to Cork harbour and is programmed to embark the pilot at
2140hrs. ‘

* The Master instructs the Officer of the Watch to rfnake good a track direct to Cork
pilot station, (51° 45N 8° 15'W) and be 4.0 miles off the statlon 30 minutes before
pilot embarkation. -

Using the charted tidal stream prediction (51° 39N 7° 57'W) and an allowance of
3° leeway for a South-Westerly wind, find the compass course to steer and the Shlp :
-speed required to comply with the Master’s instruction. : : (18)-

2. A vessel, draught 5.2m, is to pass over a shoal, charted depth 4.5m, at Village Bay, St
Kilda.
ETA at the shoal is 1330hrs G’MT 13" January.
- Village Bay, St Kilda (No. 322): ATT United Kingdom and Ireland.

" Find the prcdicted under keel clearance at the ETA. o (15)




Section B

3. Chart 5048

A passage plan is being prepared, incorporating a passage through the St Georges Channel
Traffic Separation Scheme (52°10'N 6° 10W) and on to Dungarvan Harbour
~(52°04'N 7°34'W). Draught of vessel 5.8m.

The meteorological forecast is:
S’ly wind; force 5;

Visibility moderate to good;
Showers.

" (a) Outline the elements contained in Rule 10 of the LR.P.C.S. which must be taken into
consideration when appraising and planning a passage through or in the proximity of
a Traffic Separation Scheme.

(b) State, giving reasons, whether the planned passage should pass to the north or south
of Coningbeg lightvessel (52° 02'N 6° 40'W). :

(c) The passage from St Georges Channel Traffic Separatlon Scheme to Dungarvan is to
be undertaken during daylight.
List EACH of the following:

.(i) the charted features that could be used for visual position monitoring;

(ii) the charted features that could:-be used for radar position monitoring.

4. A vessel on a coastal passage is to sail from position 36° 15.0'S 19° 40.0'E to position
34°25.0'S 15° 20.0°E and then to 34° 25.0'S 9° 50.0'E.

Calculate EACH of the fdlovsfing:
(a) the total distance of the passage; |

(b) the courses required to complete the passage.

5. (a) State the signs indicating the proximity of drift ice.™~
(b) Describe the methods of avoiding or reducing ice accumulation and accretion.
(c) State the publication that obliges a Shipmaster to report iée'and sevére ice accretion.
(d) Outline the reporting requirements of EACH of the following:
(@) ice; '

(i) severe ice accretion.

(10)

®)

&)
)

©)
©

O

©)
(M

€)
)



NAVIGATION ' /A \) e 2o OS/
Attempt ALL questions A ' g D/\/L
SeV N L

The positions given after the names of prominent points are approximate to 1’ and are to be used for
identification purposes only.

Marks for each question are shown in brackets

Section A

1. At 0200hrs a vessel, steering 060°C at 12.0 knots, observed Sandhammaren light
(55° 23'N 14° 12'E) bearing 320°C and Hammerodde light (55° 23'N 14° 12'E) bearing
085°C.

At 0300hrs the vessel altered course to 013°C.

A current was estimated to be setting 220°T at 2.0 knots throughout.
An Easterly wind was estimated to be causing 3° leeway throughout. -
Variation 1°W.

() Find the 0400hrs E.P. (20)

(b) At 0400hrs Simrishamn light (55° 34'N 14° 22'E) was observed bearing 270°C at
~ distance 10.2 miles.

Find the actual set and rate of the current experienced. - &)

2. (a) Explain, with the aid of diagrams, the cause of Spring tides and Neap tides. (5)

(b) Explain EACH of the following terms:

d

() Heightoftide; =~ . | @

(ii) Spring range; . ®

(iii) Drying height. v | 2
(¢) State EACH of the following:

(1) therange of tide for Avonmouth on the midday flood tide 24 { anuary; 2)

(ii) the mean Neap range of tide for Avonmouth. 2)

[OVER



Section B
3. (a) State the factors to be considered AND the publications to be consulted when
: appraising and planning a landfall for an ocean passage.
(b). Chart 5072
* Metrological visibility 5 miles.
Height of observer’s eye 12.0m.
Find the distance from Utklippan light (55° 57'N 15° 42'E) when it is predicted to be
first sighted.
(c) () State the effects of the charted Local Magnetic Anomaly (55° 20'N 14° 45'E);
(ii) State the meaning of the blue shaded area around Utklippan light;

(iii) State and explain the abbreviation Iso contained in the charted characteristics of
Utklippan light.

4. (a). (i) Calculate, by Plane Sailing, the course and distance

from: Lat36°50.0N Long 5° 42.0'W
to: Lat 35°55.0N  Long 9° 15.0'W.

(ii) Find the steaming time of the passage at a Ship’s speed of 13.0 knots.

(®) State the properties of a Mercator Chart.

" 5. At approximately 2100hrs/ 13" September, D.R. position 18°30.0'N 171° 10.0'W, an
observer noted star Antares bearing 232°G.

Chronometer showed 7h 52m 43s.

Chronometer error 2m 28s slow.

Find the error of the gyro compass.

(15)

3
- 3)
()]

@

a0
@
®
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NAVIGATION

- ~
Attempt ALL questions O 7 O&

Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1’ and are to be used for

identification purposes only.
Section A

1. At2130hrs the following bearings were obtained:
Bull Point light (51°12'N 4° 12'W)  066°G
Hartland Point light (51°01'N 4°31'W)  183°G
Lundy Island south light  (51° 10'N 4°39'W)  293°G
(a) Find the position of the vessel and the gyro error at 2130hrs.

(b) Using tidal diamond P, HW Avonmouth at 1830hrs, Neap tides, an allowance of 3°
for an Easterly wind and ship speed 12.5 knots, find EACH of the fo]lowing:

(i) the gyro course to steer to make good Port Talbot pilot station
(51°29'N 4° 00'W);

(i) the ETA at the pilot station;

(iii) the bearing of Bull Point light when abeam.

2. (@) Avessel'sETAata shoal charted depth 2.6m, at Prince Rupert, (Pacific and Atlantic
Oceans Tide Tables) is "2020khrs, Standard Time, 20® July.
Vessel’s draught 5.8m.

Minimum required under keel clearance 1.0m.
Find if it is safe to cross the shoal.

(b) Discuss the reliability of the tidal predictions contained in the Adnnraf?y Tide Tables,
giving reasons for discrepancies between predicted tidal heights and actual tidal
heights.

(12)

(10
©)
©))

®)

®)

[OVER

g



Section B

3. (a) Explain how the Mariners’ Routeing Guide, English Channel and Southern North
Sea, Chart 5500, may be used in the preparation of a passage plan. . - (10)

(b) Explain the objective and rationale of ship’s routeing, as outlined in the IMO
publication Ship’s Routeing Guide and SOLAS Chapter V. ) %)

(c) Explain EACH of the following terms:

(1) Traffic lane; v 2)
(ii) Separation zone; | 2)
- (1i) Separation line; ' )
(iv) Inshore traffic zone; (25
(v) Precautionary area. | : ' 2

4. (a) A vessel is to sail a thumb line track for the ocean passage from Luahdzi, Angola, to
Montevideo, Uruguay.

Rhumb line departure waypoint 8° 10.0N 13° 15.0E
* Rhumb line destination waypoint 35° 00.0'S 54° 10.0'W

Calculate the course and distance of the ocean passage. (10)
(b) On completion of the ocean passage a further 105 miles of coastal passage is required
: to the pilot station. The ETD Luanda is 0900hrs 8™ March, Standard Time.
Ship speed 18.5 knots.”

Calculate the ETA, to the nearest whole hour, at Montevideo pilot station, Standard .
Time. _ )

5. (a) The Officer of the Watch, D.R. position 15° 40.0'S 32° 24.0'W, observed the sun set
: bearing 268°C on the 25™ March.

Variation 5°E.
Find the deviation of the compass for the ship’s head. 12)
(b) (1) Listthe MAIN topics of Part A of thé Bridge Procedure Guide. 5)

(i1) State SIX checklists contained in Part C of the Bridge Procedure Guide. 3)
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NAVIGATION
Attempt ALL questions

Marks for each question are shown in brackets

NV 08

Low |
VeV nNe V3

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. At 2300hrs, 24" February, a vessel bound for the port of Avonmouth is advised that the
berth will not be available until the evening of the 25™ February.
The vessel is presently steering 105°C at speed 12.0 knots and is in position Helwick
‘lightvessel (51° 30'N 4° 26'W) bearing 005°C, distance 4.2 miles.
‘Variation 7°W.

@
®

(0

Find the position of the vessel at 2300hrs.

The Master decides to anchor in Porlock Bay (51° 13’N’ 3° 37'W) to seek shelter
from a southerly wind whilst awaiting the berth. -

"Find the compass course to steer to make good a track - ‘aypoint
- S1°15'0N 3°37.0W allowmg 5° leeway and a tidal stream estimated : setting

070°T rate 2.5 knots

Note: Assume alteration of course at 2300hrs is instantaneous. -

The Master instructs the Officer of the Watch to commence reducing speed when the
vessel is 6.0 miles from the waypoint. The Engine Room is to be not:ﬁed 1 hour

,pnor to a planned speed rcductlon

:F md-_the estimated time that 1 hours notice will be given to the Engine Room.

2. Chart 5047 v ,
The vessel referred to in Q1 anchors in position 51° 13'.8N 3° 36".7W with a maximum

draught 9.6m at 0200hrs 25" February. The vessel is to commence weighing anchor at
1400hrs 25" February.

Find EACH of the followiﬁg pieces of tidal information for the vessel at anchor in Porlock
Bay (No. 533) ATT United Kingdom and Ireland:

(a)
®)
(©)

the predicted maximum tidal rémgc whilst the vessel is at anchor;
the predicted minimum under keel clearance whilst the vessel is at anchor;

the predicted time that the minimum under keel clearance occurs.

™

(15).

©))

Qo)

@
€)

[OVER



™

3.

Secﬁon B

(@)

®

As Officer of the Watch, on a dry cargo vessel of length 100m, outline the elements
contained in Rule 10 of the LR.P.C.S. which must be taken into consideration when
appraising and planning a passage through or in the proxumty of a Traffic Separation
Scheme.

Chart 5047

@) Staic in full the charted abbreviations for Bull Point light (51° 12'N 4° 12'W).
(ii) State the meaning of the symbol in poSition 51°31'2N 4°33.7TW.

(iii) State the méaning of the green shaded areas oﬁ the chaﬁ.

(iv) State the type of buoy in position 51°24'.6N 3° 38'4W.

(v) State which direction a vessel should alter course to, if Horseshoe Rocks buoy
(51° 15'N 4° 13'W) is observed dead ahead.

Find the course and distance for EACH leg of the following voyage:

Departure waypoint 43°18'.0S  100°30.0W

Waypoint 1 43° 18'.0S 103° 48.0W
Waypoint 2 41° 30'.0S 108° 50'.0W
~ Arrival waypoint 39°50'.0S 108° 50".0W.

The Bridge Procedure Guide states ‘The need to maintain ‘a proper lookout should
determine the basic composition of the nawgatlonal watch. There are, however, a number
of circumstances and conditions that could mﬂuence at any time the actual watchkeeping
arrangements and bridge manning levels.’

(2)

®

(c)

Outline the rationale and objective of forming a bridge team when a vessel is
navigating in restricted waters.

State TEN factors that should be considered when determining the composition of a
navigational watch.

() State the specific condition when the Officer of the Watch may act as the sole
lookout.

(i) Outline the additional factors to be considered when determining if the Officer
of the Watch may act as sole lookout. :

(10

“4)
@)
@
@

@

(18)

)
(10)
@

3)



NAVIGATION l'\’\_ KL oo é)
Attempt ALL questiohs : S/b %g
Marks for each question are shown in brackets , ) < \/ e _,.l

The positioné given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. At 0800hrs a vessel on passage through the Celtic Sea, bound for St George’s Channel
‘Traffic Separation Scheme (52° 07N 6° 07'W), during restricted visibility, last observes
Kinsale A-East platform (51°22'N 7°57'W) by radar bearing 224° Relative, range
12.0 miles. Vessel steering 050°C at 8.0 knots. 4
At 1025hrs the vessel alters course to 090°C due to traffic avoidance.

At 1115hrs the vessel is able to return to 050°C and due to an nnprovement in visibility
increases speed to 10.0 knots.

The tidal atlas predicts that a tidal stream will be setting 050;'1‘, rate 2.0 knots between
0800hrs and 1000hrs. Between 1000hrs and 1200hrs the tidal stream prediction is 070°T,
rate 1.5 knots. : ' '

Variation 5°W.
.(é) Find EACH of the following:

- (i) the D.R. position of the vessel at 1200hrs; : - (15)
~ 7 (i) the EP. of the vessel at 1200hrs. * : ' | ®)

(b) At 1230hrs Ceningbeg lightvessel (52° 02'N 6° 39’W) is detected by radar bearing
'324° Relative, range 12.0 miles.

‘Find the actual set and rate of the tidal stream experienced sincé 0800111'3. Q)

2. (a) Explam with the aid of a dlagram, how the relative positions of the earth, sun and
- moon influence the tidal ranges experienced. )

-(b) (i) Explain the reliability of the tidal information contained in the Admiralty Tide

Tables. @
(i) State reasons for possible discrepancies between published tidal heights / tlmes

and actual tidal heights / times experienced. 3)

[OVER
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Section B

SOLAS Chapter V requires a Master to have in place a Voyage Plan prior to the
commencement of a passage. _

(a) State TEN factors to be considered under the appraisal stage when determining the
choice of route.

(b) State FIVE factors that would influence the margin of safety when undcrtakmg the
planning stage of a Voyage Plan.

H

(c) State, with reasons, FIVE factors to be considered under the execution stage of a
Voyage Plan.

(d) State, with reasons, FIVE factors to be considered when considering the monitoring
stage of a Voyage Plan.

A vessel is to undertake a voyage from Southampton to Plymouth England. The voyage
consists of three sections: .

¢ From the berth, 28.5 miles of restricted water navigation
e A rhumb line passage, from 50° 30'.0N 1° 55'.0W to 50° 04'.0N 3°48'.0W
o A further 20 miles of coastal navigation to the pilot station at Plymouth

(@) Calculate the total distance from the berth at Southampton to Plymouth pilot station.

(b) The tidal stream atlas predicts that the tidal flow will be favourable at 1.0 knot for the
first 3 hours of the passage, slack water for 1 hour and adverse, 1.5 lcnots for the
remaining time on voyage.

Ship speed 15.0 knots.
ETD 0600hrs 11" July.

Calculate the ETA at Plymouth pilot station.

At approx1mately 0200hrs, ship tlme 28" March, the star Kaus Austrahs was observed -

bearing 125°G.

D.R. position 10° 20'.0S 89° 30'.0E. .
Chronometer showed 8h 03m51s.

Chronometer error 1m 13s fast.

:-(é) Find the error of the gyro compass.

(b) As.Officer of the Watch, state the actions that should be téken if a celestial

observation indicated that the gyro compass was in error by 15°High.

(10)
)
)

®

(10)

)

5)

4)



oC7 OG
NAVIGATION - Sosh

Attempt ALL questions

Ded N

Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. At 2300hrs a vessel steering 068°C, speed 10.5 knots, observed Bill of Portland light
(50° 31'N 2° 27'W) bearing 350°C. '
At 0000hrs Anvil Point light (50° 36N 1° 58'W) was observed bearing 041°C.
Variation 6°W.
% High water at Devonport 2230hrs Spring tides.
. ANW’ly wind was causing 3% leeway

Find EACH of the fol]owmg:

'(a) using tidal diamond G, the position of the vessel at 0000hrs; ‘ (18)

(b) using tidal diamond H, the 0100hrs E.P; | (6
(c) the relative bearing of the Needles Channel buoy (50° 38'N 1° 39'W) when abeam. - ®

-2, (a) With reference to the Pacific and Atlantic Oceans Admiralty Tide TabIes state the
. circumstances when intermediate tidal heights may not be found by use of -the :
Standard Curve and Part II correction tables. A @
:(b) A vessel is to sail from Vancouver Harbour, British Colombia, on the 20™ March.
""" The Master instructs the OOW to determine the available time wmdow on the
morning high water tide, 20™ March, that the vesse] may cross a shoal,
~ Charted depth of shoal 9.5m. -
. Sailing draught for’d 11.1m.
. Sailing draught aft 11.9m. :
" It is the Company requirement that a minimum under keel clearance of 10% of the
_draught is required.

Find EACH of the following:
(i) the earliest time that the vessel may cross the shoal; v ®)

(i1) the latest time that the vessel may cross the shoal. ' _ )

[OVER



Section B

3. Chart 5056
A coastal passage from Portland Harbour (50° 35N 2° 27'W) to Exmouth pilot station
(50° 36'N 3°22'W) is being appraised.

(2

(®).
(©)

@

Outline the type of information that could be extracted from the Sailing Directions to
assist the mariner in appraising this passage.

State SIX other publications that should be consulted as part of the appraisal process.
The Portland Harbour meteorological office has issued the following forecast:

Wind South-East, force 5, showers, visibility poor.
Draught of vessel 3.0m,

Appraise EACH of the foliowing options, explaining the factors that are relevant to

EACH option:

6)) eassing to the West of the Shambles Bank (50° 31'N 2° 22'W);
(i1) crossing over the Shambles Bank;

(iii) passmg to the East of the Shambles Bank.

From the options appralsed in Q3(c) state the preferred. optlon to be recommended to
the Master for the given conditions.

A vessel is to sail a rhumb line from departure waypoint 4° 20N 30° 50'W to arrival

. waypomt 3°40'S 36° 25'W

. (a)

(b)

Find, by Plane Sailing, the course and distance from the departure waypoint to the
arrival waypomt

Find the ETA if the time of departure is l730hrs 18" January, and the sh1p speed is
15.5 ]cnots

®
©)

)
€))
3)

)

(12)

©))



A vessel on passage from the Baltic to Aberdeen, Scotland, observes the sun set bearing
270°G on the 20™ March.

D.R. position 57° 36'.0N 6° 12'.0E.
(a) Find the error of the gyro compass.

(b) Whilst on passage heavy weather is forecast. .
State SIX items contained in the Bridge Procedure Guide, Bridge Checklists for a
vessel navigating in heavy weather.

(c) Whilst on passage the vessel is to transit an area of offshore installations.
Explain FIVE bridge operational factors that should be considered by the OOW prior
to a vessel entering an area of offshore installations.

(10)

©)

®)
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NAVIGATION
<
_ . 0>
Attempt ALL questions
. » N,,
Marks for each question are shown in brackets ‘ ’\){,/Q TO

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. A vessel steering 255°C, ship speed 14.0 knots, on passage to Ireland is to transit the
Traffic Separation Scheme using the WSW bound traffic lane.
At 2100hrs, 18 May 2007, the East Channel buoy light (49°59'N 02°29'W) is observed
bearing 240°C at range 15.7 miles. '
Variation as per chart 5056

(a) Find the position of the vessel at 2100hrs. (10)
() The vessel is to make good a course of 255°T through the T.S.S.. \

A tidal stream is estimated to be setting 220°T, rate 2.0 knots. -

A N’ly wind is estimated to be causing 3° leeway. R

Find the compass course required: : _ ' (12)

7 (c) Find the estimated time the vessel will clear the T.S.S. v )]

2. (@ | Assuming the sea level shoWn-represmts Mean High Water Neaps, on Worksheet Q2
mark and clearly label the relative levels for EACH of the following sea levels:

*  Mean High Water Springs;
e  Mean Low Water Springs; - . C
*  Mean Low Water Neaps. ' (6)

(b) On Worksheet Q2 mark and clearly label EACH of the following:

(i) Charted Sounding; | (2)
(ii)  Drying Height; | @ -
(iii) Charted Height ofiighi; : : o )
(iv) Under Keel Clearance; | | 1)
™) AirDral_}ght. | R €Y

[OVER



Section B

3.  Aspart of a voyage, a vessel is to undertake a passage through the English Channel and
Dover Straits.

(@

®)

Explain how the Mariners’ Routeing Guide, English Channel and Southern North
Sea, Chart 5500, may be used in the preparation of this passage.

Explain how EACH of the followmg pubhcatlons would be used in the Appraisal
stage of the Passage Plan:

(1) Tidal Stream Atlas;

(ii) Admiralty Saiﬁng Directions;

(iii) Admiralty List of Light and Fog Signals.

)

Contained on Chart 5500 is a Co Tidal and Co Range diagram.
Explain why this diagram may be of use in the Execution stage of a passage plan.

4. Avesselisto sail a Thumb line track for the ocean passage from Freetown, Sierra Leone,
to Braganca, North coast of Brazil.

@
()

Rhumb line departure waypoint:  8°30'N 13°20'W.
Rhumb line destination waypoint: 1°05'S 47°00'W.

Calculate the course and distance of the ocean passagé.
In addition to the ocean passage, a fm'ther 70 nautlcal mlles of coastal passage is

required. -
The ETD Freetown is 2000 hrs, Standard Time, 28"' March.

‘Shlp speed 16.5kts.

Calculate the ETA, to the nearest hour, Standard Time, at Bragaﬁca.

‘5. The planet Venus was observed bearing 115°G by an observer in D.R. 45°30'S 58°35'W at
: approximately 0445hrs, 29® December.
Chronometer showed 8h 47m 20s and had an error of 1m 28s slow.

()
(®)

Find the gyro error at the time of the observation.

As Officer of the Watch state the actions that should be taken if a celestial
observation using the magnetic compass indicated that the deviation was 10°W

-greater than the dev1at10n card showcd for that ship’s head.

(10)

@
@
@) .

A .

(10)

&)

1s)

®)
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NAVIGATION
Attempt ALL questions

Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used for

identification purposes only.

Section A

1. At 1300hrs a vessel bound for Appledore ship repair yard (51°03'N 04°12'W) observed
St Gowans light vessel (51°30'N 05°00'W) bearing 299°C at range 10.8 miles whilst
steering 107°C at ship speed 14.5 knots.

Variation 8°W

(a) Find the position of the vessel at 1300hrs.

(b) The vessel is to alter course and adjust her speed to make good a position 2.0 miles
due West of Bideford Fairway buoy (51°05'N 04°16'W) at 1600hrs.
Tidal stream predictions to be obtained by means of tidal diamond A, for Shrs before
HW Avonmouth, Spring tides. Assume the tidal stream is constant throughout.
A SW’ly wind is estimated to be causing 2° leeway. '

Find the compass course to steer and the ship speed required.

Note: Assume that the alteration of course and speed is instantaneous.

2. The vessel referred to in Q1 is to proceed to the repair berth at Appledore (Index No.536
United Kingdom and Ireland Tide Tables). The vessel is to berth at high water on the
. afternoon of 26™ February. : '

(@ Calculate the time and height of high water at Appledore for this tide.
(b) The vessel is expected to be alongside the repair berth until the morning of 4™ March.

Charted depth of water at the berth 4.8m.
Vessel’s draught 3.5m even keel.

The Master requires to know the predicted minimum under keel clearance of the

vessel and the time that this will occur during:the vessel’s anticipated repair period.

Calculate the required tidal information.

(D

(18)

()

&)

- [OVER



Section B

3. SOLAS Chapter V requires a Master to have in place a Voyage Plan prior to the
commencement of a passage. '

(a) State TEN factors to be considered when undertaking the appraisal stage when
determining the choice of route. . (10)

(b) State FOUR factors to be considered when undertaking the planning stage to
determine an appropriate distance to pass off a headland. @

(c) Outline FOUR factors to be considered when undertaking the monitoring stage when
determining the primary and secondary means of position monitoring for a coastal
passage. ' @)

(d) Outline FOUR factors to be considered when undertaking the monitoring stage when
determining the frequency of position fixing. » )

" 4. A vesselis to sail a thumb line from Corinto, Nicaragua, to Phoenix Island, Kiribati. The

ocean passage will be from waypoint 12°30'N 87°20'W to waypoint 3°50'S 170°30'W.
(a) Calculate the course and distance for_the ocean passage. (10)
(b) The Ocean Routeing Chart indicates that two thirds of the ocean distance will have
the advantage of a 1 knot favourable current. The remaining third of the ocean
distance will be subject to an equatorial counter current of ¥z knot.
Ship service speed 17.0 knots.

Calculate, to the nearest whole hour, the total steaming time of the ocean passage. 3)

(é) If the ETD Corinto is 1000hrs, Standard Time, 8" December calculate the ETA,

+ Standard Time, Phoenix Island. ()]
5. (a) List the signs indicating the proximity of driftice. =~ . ) .
(b) Describe the methods of avoiding or reducing ice accumulation and accretion. (5)
(c) State the publication that obliges a Shipmaster to report ice and severe ice accretion. ¢))
(d) Outline the reporting requirements for EACH of the following:
G) ice; ' 3)

(ii) severe ice accretion. C))
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NAVIGATION ' : & '33

Attempt'ALL questions

Vet \b

Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used for
identification purposes only. '

Section A

‘1. At 0600hrs, during restricted visibility, a vessel on passage to Auckland observed Flat
Rock (36°27'S 174°55'E) by radar at range 5.2 miles. ‘
At 0715hrs, during an improvement in visibility, Tiritii Matangi Island light
(36°36'S 174°53'E) was observed bearing 242°C.
Vessel steering 175°C at 6.4 knots throughout.
A tidal stream was setting 350°T, rate 1.0 knot, throughout.
An Easterly wind was causing 3° leeway throughout.
Variation 19%2°E

(a) Find the position of the vessel at 0715hrs. (16)
(b) Find the time and bearing that Tiritiri Matangi Island light was abeam. (©6)

(c) State the compass bearing of Tiritiri Matangi light when abeam. 3)

2. A vessel is to enter the port of Monggum P’o (Index No. 7468, Pacific and Atlantic
Oceans Tide Tables) on the evening flood tide 5 August. The Master instructs the
Officer of the Watch to obtain the necessary tidal information. -

(a) Find the earliest predicted time that the vessel can enter the port if a minimum height

of tide of 1.7m is required. (12)
_ (B) State any additional specific information that should be brought to the attention of the
é” ?/ Master. . ' 3

[OVER



Section B

3. (a

(b)

(©

Explain the objective and rationale of ship’s routeing, as outlined in the IMO
publication Ship’s Routeing Guide and SOLAS Chapter V.

State a publication other than the Ship’s Routeing Guide that can be used to determine
if a particular Traffic Separation Scheme has been adopted by the IMO.

Explain EACH of the following terms:
(i) Traffic lane;

(ii) Separation zone;

(iii) Separation line;

(iv) Inshore traffic zone;

(v) Precautionary area.

4, A vessel is bound from Salcombe, England, to Abbeville, France.

(a)

(b)

©)

Calculate the course and distance from Salcombe pilot disembarkation point,
50°10'N 3°45'W, to Abbeville pilot embarkation point, 50°10'N 1°23'E.

The tidal stream atlas indicates that after disembarking the pilot the tidal stream will
be slack water for 1 hour.  Subsequently the tidal stream will be favourable,
1%5 knots, for 5 hours and slack water again for 1 hour. The remainder of the passage
will be with the tidal stream adverse by 1 knot.

Ship speed 18.0 knots.

Time of pilot disembarkation 0800hrs 13™ July.

Calculate the ETA Abbeville pilot station.
Note: Assume that there is no time difference between the two pilot stations.

State EIGHT properties of a Mercator chart.

&)

)
()
2
(2)

()
()

&)

)

®)



(a)

(b)

(i) During an ocean passage an observer, D.R. position 30°45'S 31°40°E, noted the
sun to rise bearing 088°G on the 23" September.

Calculate the error of the gyro compass.

(ii) State SIX other items of bridge equipment that the OOW should check every
watch during an ocean passage.

The Merchant Shipping (Distress Signals and Prevention of Collision) Regulations
1996, contains factors to be considered when determining a safe speed for a vessel.

Explain why EACH of the following factors are to be considered:

(i) at night the presence of background light such as from shore lights or from back
scatter of her own lights;

-(ii) the characteristics, efficiency and limitations of the radar equipment;

(iii) the more exact assessment of the visibility that may be possible when radar is
used to determine the range of vessels or other objects in the vicinity.

(10)

©

3
3

3
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NAVIGATION

Attempt ALL questions ' ‘ : { O Lt 8 ,
Marks for each question are shown in brackets .o bs_ \{ A)

The positions given after the names of promment points are approximate to 1' and are to be used
for identification purposes only.

Section A

1.~ At 0700hrs a vessel on passage to St George’s Channel Traffic Separation Scheme
(52°07'N. 06°07'W) observes Ballycotton | Island light (51°50'N 07°59'W) bearing
328°Cx 12.8. . .
Vessel steering 077°C, sh1p speed 12.0 knots
At 0810hrs, due to overheating of the main engine, the ship speed is reduced to 9.0 knots
At 0830hrs the ship speed is further reduced to 6.0 knots and the Master orders that the
vessel steers 150°C, to clear the shipping route, so that engines may be stopped at 0930hrs
to effect engine repairs. :
Variation 8°W.

' The t1da1 atlas glves the following mformatlo.n

0700hrs to- 0800hrs - predicted- t1da] stream 100°T x 1.5 knots;-
0800hrs to 0900hrs - predicted tidal stream 100°T x 0.5 knot;

—~ 0900hrs to 1000hrs - predicted tidal stream 220°T x 1.0 knot;
1000hrs to 1100hrs - predicted tidal stream 220°T x 2.0 knots. *

Note Assume all alterations of cou}'se and speed are instantaneous.
(a) Fmd EACH of the followmg

() the D.R. position of the vessel at 0930hrs; - (15)

| (ii). the EP. of the vessel at 0930brs. o - ©)
| (b) The repairs to the engme cooling system are expected to- require 90 minutes to
’ complete.
Find the E.P. of the vessel at the predicted time of completion of engine repairs. @
2. . Using Worksheet Q2, ca]culate the height of tide at Boom (Index No. 1539¢ Umted :
ngdom and Ireland Tide Tables) at 1400hrs, Standard Time, 13ﬁl Apnl - - (13)

' [OVER



Section B

3. (a) State the factors to be considered when appraising and planning a landfall aspartofa
voyage plan.. : , : - (10)

(b) From the following information, estimate when the Old Head of Kinsale light
(51°36'N 08°32'W) will first be observed: ' ' .
Prevailing visibility 7.0 miles;

Observer’s height of eye above sea level 12.0m. | N 3)
© @ ‘ State the THREE types of seabed indic.ateci in Ballycotton Bay :
(51°52'N O7°59’W) : : _ , o 3
(i) Statethe meaning of the symbol in posmon 51°39'4N’ 07°57' 4W o [V
(iii) State the meaning of the symbol in position 52°06'.0N -06°30'.3W. : (2)
(iv) State the meanmg of the symbol in position 52°05". 8N 06°34'.8W. _ (2_)'-

(v) Explain the purpose of the symbol indicating the General Dzrectzon of Buoyage '
(51°59N 08°00'W) . 2)

- (vi) State the chart requlred to appralse a passage into Cork harbour
(51°50'N 08°16W). . , o _ @

4, At 1815hrs GMT 21 October, a distress rnessage is received from a vessel in position
36°28'S 142°37'W requiring immediate assistance. The vessel is not making way. Your o
position at 1815hrs GMT is 39°42'S 137°56'W and maximum speed 18.5 knots o

(a) Calculate, by Plane Sailing, the requxred course and distance to rendezvous with the .
vessel in dlstress o , - : (10)

~ (b). The ocean routeing chart indicates a current of 1 knot setting NW throughout the
area. - ' : v v '

Calculate the ETA, GMT, at the rendezvous . o : . @

' (c) Explaln why the d’long between two pomts on a parallel of latitude cannot be used as
~ a linear measure. _ _ )



(a)

)
©

@

QT o

With reference to the Bridge Procedure Guide, list the TEN circumstances when the
Master must be called. :

State TEN other checklists contained in Section B of.the Bridge Procedure Guide.

The Bridge Procedure Guide contains advice regarding the recording of bridge
activities. Explain the requirements and purpose of recording bridge activities.

State a reason why the Engine Room should be given one hours notice prior to any
planned reductions in speed.

(10)
)

)

2






NAVIGATION
'Attempt ALL questions -

‘Marks for each question are shown in brackets

NO\/ 0T

29

The positions given after the names of promment pomts are approxlmate to 1' and are to be used
for identification pnrposes only

Section A

1. At l400hrs, 9" January, a vessel obtains the following observations:
' _ Chamberlins Island peak, 172m, (36°52'S 175°11'E)  bearing 224°G;

@,

Hauturu peak, 536m, (36°54'S 175°29'E)  bearing 131°G;
Motutapere Island peak; 174m, (36°47'S 175°26'E) bca.rmg 092°G.

Fmd the posmon of the vessel and the gyro error at 1400hrs

(b) State the charted predicted tidal stream set and rate at the vessel’s 1400hrs position,

©

(Auckland Index No. 6400, Paciﬁc and Atlantic Oceans Tide Tables).
The vessel is to make gooda course to Waypomt 36°25'S 175°00'E
Ship speed 8.0 knots.

A SW’ly wind causing 3° leeway

Find the gyro course requlred and the E‘I‘A at the waypoint, usmg the tidal stream

stated in Q1(b).

- Note: _Assume tidal stream and leeway remain constant throughout. =

‘A vessel i 1s to berth on the evening flood tide, 29ﬁl January at Hahfax, Canada #Index No..

2935, Pacific and Atflantic Oceans Tide Tables).
‘Draught on arrival 11.5m for’d, 11.8m aft.
- The Company policy is that a minimum under keel clearance of 15% of the maximum
draught is maintained..
The vessel is required to cross a shoal charted depth 12.3m.

@
®)

©

Calculate the helght of tide requxred to cross the shoal.

Calculate the earliest tlme, GMT R that it is safe to cross the shoal using the
mformanon available, -

State the mstances when mtermedlate tidal helghts may not be calculated for Pacific -

ports.

(12)

©)

(12)

@)
@

@

[OVER



‘Section B

3. A vessel anchored in position- 36°42'.0S 175°40'0F is to proceed to Auckland harbour,
- berthing at the general cargo wharf 36°50'.4S 174°46".1E. :
The passage will be undertaken during dayhght, good visibility, wmd S’ly force 5.

' (@) () The Admiralty Sazlmg Directions will be used in the appraisal. State EIGHT
toplcs of information contained in this publication. _ 4

(il) State the. TWO charts that should be used to appraise the passage through
Auckland approach channel (36°40°S 174°55°E) and to the berth. (2).

(111) State FOUR other publlcatlons used to appralse the passage. _ | , (2) ‘

_(b) State, w1th reasons, whether the planned track should pass to the North or to the
South of Channel Island (36°25'S 175°20°E). o _ _ ()]

(c) State the charted feafures AND the miethods ‘.tha-t would be. used for position
monitoring from the anchorage to the Auckland pilot station (36°45'S 174°49E). (8)

4. A vessel is to undertake a passage from Waypomt 2°12'S 175o15.Wmt0 waypoint
‘ 5°20'N 178°35°E. : o

(@) Calculate, by Plane Sailing, the required course a-nd distance. ) ' (12)
‘(b) The Executzon stage of the passage plan has 1dent1ﬁed the reqmrement to arrive at the
destination waypoint at 0900hrs 8™ April. The passage will commence at 1900hrs on
the 6"‘Apnl An advexse current of 1 knot is predlcted '

Calculate the requlred sln_p’speed. o | S S 3)

5. (2) AnOOW in DR. position S6°00N 145°30W observed the sun rise bearmg 088°C
on the 24" September Vanatlon 4°E. .

Fmd the dev1at10n of the compass for the sh1p s head ' o (12)

(b) (i) Outline the purpose of forming a bndge team when a vessel is nav1gat1ng in
restricted waters. . - )

(i) State - EIGHT factors that should be con81dered when deterrmmng the
composition of a bndge watch team. (38)
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-Attempt ALL questions - '
. | VeV N2
" Marks for each.question are shown in brackets § el

The positions given after the names of prominent points are approxxmate to 1 and are to be used
for identification: purposes only.

All times are Standard: Time unless otherwise stated.

Section A

1. At 1200hrs, a ship bound. for Wellington was in position 42°02'S 175°03'E. The ship
‘was steering 310°C at 12.0 knots. At 1230hrs the ship altered course to 010°C to increase
the C.P.A. of another-ship. The ship was-able to resume steering:310°C at 1250kirs.

At 1330hrs a reduction of speed-to'8:0 knots was ordered due to restricted visibility.

Variation 22°E.
' (a) Find the 1400hrs D.R. position of the shxp “ : (12) -4

(b) The tidal stream atlas of the area showed the followmg tidal stream predw’aons

. 1130hrs - 1230hrs,  Set 280°T, ‘Rate 1.0 knot.
- 1230hrs - 1330hrs,  Set280°T, =~ Rate 1.5 knots.
1330hrs - 1430hrs, -Set 320°T,  Rate 2.0 knots.

Find the 1400hrs E.P. of the ship. - , : O ®

(c) At 1430hrs Turaklrae Head (41°26'S 174°55'E) was detected by radar beanng '
056° Relative at range 12.0 miles.

Find the actual t1da1 stream set, drift and. rate expenenced between 1200hrs and
1430hrs:- o ‘ : , . : @)

Note: Assume all alterations of course and speed are instantaneous.

2. A ship is to enter Cape Cod Canal by the west entrance (No. 2787) ATT Pacific and
Atlantic Oceans. ETA at the ¢anal entrance is 1200hrs 5" January. :

(a) Calculate the low water and high water details for the midday flood tide. (10)
- (b) The west entrance has a charted depth of 5.8m. |
Vessel’s draughts on arrival: for’d 4.9m, aft 5. 3m.

: Requ1red under keel clearance 1.0m.

Find the earllest time that the ship can safely enter the canal. ' 3

~ [OVER .
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- 3. The OOW. of a ship, outward bound from: Wellmgten harbour (41°17'S 174°48'E), is
planning a passage from the pilot station (41°24'S 174°50'E), through the Cook Strait
(41°10'S 174°30'E) to a waypoint at 40"20'8 174°50'E. The passage is to be executed

during daylight.
(fa) State FIVE publica-tiens that would be consultedito .appraise this‘passage. : 5)
(b) Identify the charted:dangers of thxs ‘passage. o ' : o (€)]

(c) Identlfy the methods and: charted features-that would ‘be used {o menitor-this passage (10) |

4.  In order to undertake a. replemshment at sea, a fleet: auxiliary ship and.a- warshlp have
agreed to rendezvous-in position 41°30!S 177°45°E.
At 0900hrs UT, 20™ March the two vessels-are in positions:

Fleet auxiliary ship; 41°30'S 178°55'W.
Warship; -37°55'S 177°45°E.-

" (a) Calculate EACH.of the following:
I . | |
(i) . the course and distance for the fleet-auxiliary ship; _ : : )
(i) the course and distancc.for the warship. o o : 3)

(b) The rendezvous is to commence at sunrise on the 21* March. Calculate.the speeds
required for both ships to make good the rendezvous position. (10)



S.

mar o

(a) With reference to MGN 315; Keeping 4 Safe Navigational Watch On Merchant
~ Ships, and MSN 1767, Hours of Work, Safe Manning And Watchkeeping revised

' (1) tﬁe

®

(©)

@

©

Provisions From September 2002, state EACH  of the following:

EE specified:items that the O©OW should ensure before handing over the
watsh, '

(i) the TWO spemﬁed instances when the ”W should not hand over the watch to
the rehevmg ofﬁieer

' (iii) the minimum rest t:mc unless an. cxceptumal circumstance, during a 24 hour

period;

(iv) the minimum:length:of at least one of the daily rest periods:

An. OOW' obtains a ship i)o-sition» derived: by celestial observations: which is .

20 nautical’ miles to: the: south: of the D.R. position.  After- having checked: the
calculat;ons and:plotting of the sights the C W can find‘no error.

- State the: actlons-requmed;by the OOW.

State TWO reasons why 1 hours-notice should be g1ven ‘to the engine room prior to

arrival at the stand by engmes posmon
State FIVE instances when the error of the ship’s compass should be obtained.

State the means of .-conmiuniCatiOn with the emergency- steering position in the
steering flat in the event of a total power failure of the ship’s telephone system.

©))
2

2

Ro))

2

(2)

®

@
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NAVIGATION | - | | L1
" Attempt ALL questions o . _ ‘ D E \/ ‘ N.; :
Marks for each question are shown-inzbra;ckets ' —{

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only. ‘

_ All times are Standard Time unless:otherwise stated. :
Section A
1.  At1020hrs, 1* May 2008, a-ship'westbbundzat' ship speed 13.8 knots through the Colville
Channel (36°24'S 175°27'E) observed the Channe! Island lighthouse (36°25'S 175°20'E)

in transit with the western edge of the Moehau Range peninsula (36°32'S 175°23'E)
bearing 170°C. Variation as-per charted information.

(@) Find the deviation.of the ship’scomiaéss. o _ | | 6)
(b) At 1030hrs the Channel Island lighthouse was observed bearing 130°C, at range

1.6 miles. ‘ ‘ .

Find the position of the ship at 1030hrs. | , R : “

(c) The master instructed the OOW to alter course and speed at 1030hrs so as to arrive at
- a position 4.0 miles due east from the Tiritii Matangi Island lighthouse
(36°36'S 174°54'E) at 1200hrs.  Predicted tidal stream 250°T, rate 2.0 knots.
- NW’ly wind causing 2° leeway. .

Find the réquired compass course and speed. ‘ - ' (15)

(d) The master instructed ‘that End Of Passage/Stand By Engines was to be 5.0 miles
before the 1200hrs position. o :

Find the time of EOP/SBE. . : ' (3)

2. (a) On Worksheet Q2 mark and clearly label EACH of the. following sea levels,
' assuming the sea level shown represents Mean High Water Neaps: .

o MHWS;
MLWS; , . ,
e MLWN. . _ » . : 6)

(b) On Worksheet Q2 mark and clearly label EACH of the following:

e  Airdraught; 7 . :
e Under bridge clearance. : o @)

(c) With reference to the Menai Bridge, (No.v 473) ATT UK and Ireiand, charted height
30.0m, find the height of the bridge above sea level when the height of tide is 2.6m. 4)

[OVER



Section B

3. A passage through severely restricted waters is being planned.

(a) With reference to a vessel’s manoeuvring. characteristics, explain. EACH of the

g following terms:
(i) Advance; . ‘ )
(ii) 'I?nansfer; ' o , A )
(iii) Wheel Over position. : ()

) Show using a: labelled: dlagram how the information explamed in Q3(a) may be .
presentedion the bndge ofia. shlp ' 6

| (c) State FOUR additional 1ftems of information that should be presented with the
manoeuvring data. o (C))

(d) With reference to execution and' position monitoring for an mtended passage, explain

EACH of the following terms:

(i) Clearing bearing; B : ' . (2)
(i) Leadinglights; =~ . - @)
(i) Cross Track limit; - - . @
" (iv) Abort position. . : | : ).

4.  The following table is an extract.frorn a ship’s log book:

Date Ship Time | Log Book Entry

D.R. position 115°42'.08 125°44'.0E -

[ 4th o :
4" March | 1200hrs Observed position  15°48'.0S 125°50'.0E

D.R. position 19°38'.0S 131°08'.0E

b i .
5" March | 1200hrs Observed position  19°38.0S 130°40'.0E

Find EACH of the ’following'

(a) by Plane Sailing, the course and distance made good between 1200hrs 4"' March and
1200hrs 5" March; . (10)

(b) the set, drift and rate of the current experlenced between 1200hrs 4™ March and
1200hrs 5" March. (6)



The planet Venus was observed bearing 070°G by an observer at approximately 0600lirs,
ship’s time, 13™ September.

Chronometer sliowed 5h 50m 03s.

Chronometer error. Im. 03s slow.

D:R. position 03°15'S 178°40'E.

(a) Find the error of the gyro compass. - , : - (15)

(b) State FIVE instances when the Officer of the Watch: should check the gyro and
‘magnetic compass error. ) ' %)
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NAVIGATION ’ ‘ éD T6
Attempt ALL questions . : 9‘5\} CAD
Marks‘ for each question are showh in brackets @

The positions given after the names of prominent points are approximate to 1' and are to be used
- for identification purposes only.

All times are Standard Time unless otherwise stated.

Section A

1. At 2000hrs, a ship on passage through the Dover Straits, observed Dungeness light
: (50°55'N 00°59'E) abeam at range 6.2 miles. Ship steering 244°C at 13.0 knots.

At 2100hrs the Royal Soverelgn light (50°43'N 00°26'E) was observed bearing 289°C at
range 12.1 rmles

Variation 2°W
(a) Find the tidal stream experienced between 2000hrs and 2100hrs. (10) -,
(b) After appraising the traffic situation the Master of the ship instructs the Officer of the

Watch to maintain the present Ground Track until the Royal Sovereign light is abeam

and then alter course to make good a course of 255°T. The predicted t1da1 stream at

the time of alteration of course is 230°T at rate 2.0 knots.

'Find EACH of the followihg to comply with the Master’s instructions:

(i) the time of the alteration of course; ®)

(i) the compass course required. : v (10)

2. A ship proceeding to Avonmouth (No. 523) ATT UK and Ireland must pass beneath

power cables spanning the harbour entrance. Charted height of power cables 18.7m. S
Air draught of ship 23.2m. NN
The Avonmouth Port Authority advises the ship that they consider that the maximum L
height of tide for the ship to safely pass beneath the power cables is 6.2m. x

(a) Calculate the clearance under the power cables at the recommended maximum height
of tide. S - | P ®)

(b) The ETA of the ship at the power cables is 1230hrs, 23" January. -
Find EACH of the following, using the recommended maximum height of tide:
(1) the earliest time that the ship can pass under the power cables; )

(i1) the latest time that the ship can pass under the power cables on that tjde. 6))

OVER



, Secﬁoh B

"3, With

reference to Chart 5046.

A ship outward bound from Boulogne (50°44'N 01°36E) is to cross the NNE bound

traffi

c lane so as to enter the SW bound traffic lane. It is intended that the ship will pass

0.4 mile to the North of ZC1 buoy (50°45’N 01°27E) at 0825hrs UT, 10™ November.

(a)
(b)

©

@ -

(e)
®

Calculate the predicted _tidal stream, using the nearest tidal diamond.

A Northerly wind is causing 3° leeway.

- State the true course to steer to comply with rule 10c of the International Regulatlons

for Preventing Collision at Sea as regards crossing the NNE bound traffic lane.
The ship will need to cross the separation zone prior to entering the SW bound traffic
lane. State the TWO other circumstances when a vessel may -enter the separation

zone.

State TWO methods to determme if the charted traffic separation scheme has been
adopted by the International Maritime Organisation.

State which vessels may use the Inshore Traffic Zones.

State the TWO prescribed circumstances when a- ship is exempt from complying with

- the International Regulations for Preventing Collision at Sea with regards to traffic

separation schemes.

_. At 1600hrs, ship’s time, 30" August, a ship bound from Panama to NW Europe is in

position 26°10N 56°35'W. The ship is keeping ship’s time consistent with Zone Time.

. Due

to a serious injury sustained by a crew member the Master diverts the ship to San

- Miguel Island, Azores, and increases to the maximum ship speed of 17.0kts.
Landfall position San Miguel Island 37°50'N 25°50'W.

Find
(a)
®)

Note:

EACH of the followmg
the course and distance to the landfall position;
the ETA, Standard Time, at the landfall position.

ETA to be calculated to the nearest hour

(6)

3

@

2
&)

()

(10)

)



On completion of an ocean passage a ship is to enter restricted navigational waters.

(a) State TEN factors to be considered when determining the bridge composition when
navigating in restricted waters. (10)

(b) State TEN items of bndge equipment that should be checked prior to entering
restricted waters. : (10)

(c) State FIVE factors to be considered when determmmg the frequency of position
fixing in restricted waters. ®))
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NAVIGATION o ‘ go & Q
Attempt ALL questions ' : V=V 2
Marks for each qliestion are shown in brackets ' |

The positions given after the names of prominent pomts are approximate to 1' and are to be used for
identification purposes only. : : ,

“All times are Standard Time unless otherwise stated.

Section A

1. A ship bound for Waterford harbour (52°10'N 06°56'W) had been unable to fix the
" position for 12 hours due to navigational equipment failure and overcast conditions. At
1840hrs, in D.R. position 51°25'N 06°55'W, a sight of planet Venus gave an Intercept of
2.6" Away, bearing 213°T. At 2210hrs the bridge lookout reported a wh1te light, flashing

three times in close success1on, b.eanng 35° on the starboard bow.

Ship was steering 330°C at 8.5 knots throughout ‘
-~ A tidal stream was setting-050°T at rate 1.5 knots throughout.
A W’ly wind was causing 4° leeway throughout

Variation 5°W.
(2) Findthe position-of the ship at 2210hrs. o | | | (15)
(b) Find the Compass course to steer to leave Hook Head (52°07'N 06°55'W),"20miles . |
- to starboard, assurriing that the tidal stream and leeway remein eonstarrt. _ : 10)
: ‘(c) State the compass bearmg of I:I'ook Head light when abeem. : . . o 3)

2. (a) Explam with the aid of a dlagram, how the relatlve positions of the earth, sun and
moon influence tidal ranges. o G))

“~ (b) Explain the reliability of the tidal information contained in the Admiralty Tide Tables :
2 -

(c) "State the reasons for possible d1screpanc1es between the pubhshed helghts/tlmes and-
~ actual heights/times experienced. - :
, o - _ @A)
(d). State' the criteria used to determine which Standard Port a Secondary Port is linked to )
when the Part II correction tables were compiled. '

[OVER



Section B

3. A sh1p outward bound from Dungarvan Harbour (52°04'N O7°34’W) is to enter St
George’s Traffic Separation Scheme at 52°03.0N 06°10".0W. _
- The meteorological forecast is: Southerly winds, force 5 to 6. Showers. Visibility 3 miles.
In order to minimise the distance a rhumb line track due East from 52°03'.0N 07°30'.0W
to the T.S.S. waypoint is being consrdered

(a) State, with reasons, the feasibility-of this route. ' &)
(b) Refer to Datasheet Q3(b) - an extract of the Admt;ralty List of Lights and Fog Signals.
During the appraisal stage of the proposéd passage the Admiralty List of Light and
Fog Signals is to be used to obtain full details of Ballinacourty Point light (No. 5782)
and Hook Head light (No. 5798) '

With reference to  Ballinacourty . Point light, explain EACH of the followmg

abbreviations:

() f10.5,ec1,f10.5,ec8 ' _ . 2)
(ii) G245°-274° (29°) ‘ ' (2)
(iii) White tower ‘ » ' : 2

13 ' 4 - : '

. With reference to Hook Head light, explain EACH of the fol.loWing abbreviations:

(iv) bl 1.5, si 3, bl 1.5, si 39 T @

(v) Racon - ’ _ ' ‘ @
(vi) State why Hook Head is shown in bold letters. . ' ‘ @

-(c) With reference to Datasheet Q3(c), state the predicted dlstance that Hook Head light ‘
~ would first be observed in the forecast conditions, assuming a helght of eye of 6.0m. 3) .

(d) Outline the detalls contained in the Admxralty Sallmg DlI‘eCtIOIlS to assist in the :
appraisal of this passage - -5)

- 4. Ashipison passage from Puetto Montt, Chile, to Monrovia, Liberia. .
' At 1530hrs, Zone Time, 9™ June, the- ship clears the Magellan Straits at position
52°45'S 68°10'W and a rhumb line is set for landfall position 06°10'N 10°40'W.

(a) Find the course and distance-of the rhumb line. - _ 10)
‘(b) The Ocean Routeing charts for June indicate that the Falklands current will be
favourable at 1.5 knots for the initial 3 days.of the ocean passage. The Brazil current
‘will then be adverse at 1.0 knot for 4 days. The Equatorial currents will then be

adverse at 0.5 knot for the remainder of the passage.
Ship speed 18.2 knots.

(i) Calculate the total steeming time of the passage, to the nearest hour. 3)

(i) Find the ETA, Standard Time Monrovia, at the la_ndfall'position. : N 6))



AOY. D3

An observer obtains simultaneous bearings, 256°C and 269°G, of the sun at sunset on the
. 21% September whilst in D.R. posmon 58°10N 25°35'W.
Variation 16°E.
(a) Find EACH of the following:
(i) the error of the gyro compass;

(i) the error of the magnetic compass;

(iii) the deviation of the ship’s head.

(b) State the position of the apparent sun, in relation to the visible horizon, when an

amplitude bearmg should be obtamed

10 -
)
3

@
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NAVIGATION ' Sos(
Attempt ALL questions D <N . C Ao \ @)

Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used for
identification purposes only.

Section A

1. At 1030hrs, 12" February, whilst anchored in Tor Bay (50°26'N 3°22'W) the following
bearings are obtained:

Berry Head (50°24'N 3°29'W) 185°C

Hope’s Nose (50°28'N 3°29'W) 005°C

Roundham Head (50°26'N 3°33'W) 275°C

Variation 5°W.

(a) Find the position of the ship and the deviation of the ship’s head at 1030hrs. (12)

(b) The ship is to depart the anchorage at 1330hrs and the passage plan is to pass 5'.0 to
the southward of Bill of Portland (50°31'N 2°27'W).

Ship speed 13.5 knots.

o : , | ' 6
(i) State the predicted tidal stream at 1330hrs, using . ©

(i) Find the compass coﬁrse to steer at 1330hrs to make good the required course, )
allowing 3° for a northerly wind, in addition to the predicted tidal stream, - @)

| () Outline, by inspection of the tidal stream prediction table, the anticipated allowances -
!~ for tidal set that will be required until the ship is 5.0 miles south of Bill of Portland. &)

2. - A ship is to discharge cargo at Manli Po (Index No. 7497, Pacific and Atlantic Oceans Tide
' Tables). The master is concerned about the shallow depth of water and the clearance
beneath the gantry cranes alongside the berth.

To ensure safe cargo operations the critical low water and high water details are to be
appraised.

* The ship is to berth on the midday flood tide 11™ July and is scheduled to depart on the
morning high water 19® July

Find the he1ghts and times of the predicted lowest low waters and highest higll waters
whilst the ship will be on the berth. 10y

[OVER



SectionB =

3. (a) With reference to the passage outlined in Q1, state FIVE factors to be considered _
when determining the safe distance to pass off Bill of Portland. &)

(b) Using Datasheet Q3 and relating to Bill of Portland:
(i) explain the meaning of the notation (T) beneath the name; ) » 2)

(ii) describe the visual appearance of the lighthouse structure as seen from a ship
during daylight hours; : )

(iii) state the purpose of the fixed red light. » B @)

(c) State, giving reasons, whether Bill of Portland and surrounding land would be radar
conspicuous and suitable for use as a means of radar position monitoring. @)

’

4. A ship is to undertake a voyage from San Francisco, California, USA to Auckland, New
Zea]and

(a) Calculate, by rumb line, the total distance between the two pilot stations:

San Francisco.pilot station 37°48'N 122°35'W.
- Landfall position New Zealand 36°10'S 175°40°E.
Additional coastal passage to Auckland pilot station 38 miles.
_ o 10y
(b) Appraisal of the ocean current charts indicates the following: '

1,000 miles of the ocean passage will have the benefit of a 1 knot current;

1,000 miles of the ocean passage will have the benefit of a ¥2 knot current; -

The 500 miles required to cross the equatorial counter current will reduce the ship
speed by Y2 knot;

The remainder of the voyage will have no s1gmﬁcant ocean current influence.

The San Francisco pllot will be dlsembarked at 1500hrs, Standard Time, 30“' March.
Ship speed 21.0 knots.

. Find EACH of the following:
(i) the steanfﬁng time on passage; . )

(i) the ETA, Standard Time, Auckland pilot station. ‘ - (5)



5.

(a)

(b)

©

The Merchant Shipping (Distress Signals. and Prevention of Collision) Regulations
1996, contains factors to be considered when determining a safe speed for a vessel.

State the factors that are to be taken into account by vessels with operational radar -

when determining a safe speed.

“The Bridge Procedures Guide, Annex A7, contains guidance on steering gear test

routines. Outline the equipment that should be verified and the tests that should be
conducted when conducting steering gear tests prior to departure from a port.

State the required frequency, as outlmed by SOLAS, that emergency steering gear
drills must be conducted. .

(12)

(12)

ey



034-83 NAVIGATION | 7 - DATASHEET Q3 17 MARCH 2009

026277 = Pier. Head 150 32:5
3294

0263 -Triting Wall. Middle, 50323 OcR5Ss 4 2 White'stone colaitin, Blick  é2.065
Phillp Licste Betcsa 3554 . base . -

02635 - Den Poiit. SW end 5g 24 OeGBS”s FGpe)y .. .. Adbgeaabescon | 2afiS

0264 - NewQuay. Lisinlie. 50326 :FBa e . Laadmg ‘Hne mpomd s wnreliahls
. Font 3298 : andl-shonld 7idt be used withont recent

02641 ---Rear. 67:m from fnmt .36 Fiu

B 1 . % »A' ',- vo- 3 29 B

s oEhQuy T 0326 2FGv
N EE S 3”‘8

0266 - Esstemn Quay

0267 - WestermGnay. Wend 50324 2 F G(vert)

0274 -~ sttoml!omkm
. 57 'm from front- -

OB -BmoshbeSems 00369 28GR 1 3 Aiuminm?m | Zmapan

€280 Bésr, Near chiich:

03 Axmouth: Pier. Head 50421 AWSS 1 3 Ammesloohma | TEI96

. PcWRSB: B W3 Bhnmhkwhxmn- ‘&2R296°116‘{,180f),_
©R7T w296 a8y

FG - § 5 Ounbuiding

0288 EPecHed . . ;s pe 3 2 Oupiercapping Oecas
: 5 __ : _

0290 - W Pier Head . RH5 FR 3
' 2458 :

93 - Root 50 226 * OR 2 9 5 ‘Harbour mamer's offics
2453

® 273 P ' ’

.. FR 1 13 Samesmcnik

10



048
No DEV CA D

NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. A ship bound for Waterford Harbour (52°11'N 6°57'W) is steering 021°G at speed
' 12.5 knots.

At 1600hrs the G.P.S. position is given as 51°22'.6N 7°25'.5W.

At 1700hrs the G.P.S. position is given as 51°35'.4N 7°15".6W.

Gyro error 2° low. '

(a) Find EACH of the following:
(i) the course and speed that the ship is making good at 1700hrs; @
(ii) the set and rate of the tidal stream at 1700hrs. 6)
(b) An inspection of the tidal stream atlas indicates that the tidal stream will remain

constant until 2000hrs. The Master requires that thé ship be at the position 3.0 mile
to the south-west of Hook Head (52° 07°'N 6° 56"W) at 1930hrs.

Find the gyro course and the ship’s speed required. (10)
(c) The Master has left orders to be called 5.0 miles prior to the required 1930hrs

position. ‘

Find the estimated time that the Master will be called. 5)

{OVER



(@

(b)

©

(@

The Admiralty Tide Tables state that chart datum is “at or near the level of Lowest
Astronomical Tide”.

Explain the term Lowest Astronomical Tide.

State SIX possible reasons for differences between the published tidal helghts / times
and the actual tidal helghts / times experienced.

»

With reference to the tidal predictions for Plymouth (Devonport) (Index No. 14, UK

and Ireland Tide Tables), explain EACH of the following:

(i) the black circle symbol benga;th the date and day 29" March, Thursday;
(ii) the significance of this .symbol relative to the tidal characteristics.
Explain EACH of the following terms, stating the units used:

(i) tidal set;

(i) tidal drift;

(i1i) tadal rate.

2

3)

2
@)

€)
)
€)



Section B

3.

With reference to the sﬁip on passage to Waterford Harbour, Q1, and using Chart 5048.

(a) Outline any relevant information regarding the accuracy of the G.P.S positions
obtamed at 1600hrs and 1700hrs.

(b) Ship’s height of eye 12.2m.
Prevailing visibility 3.0 miles.

State the predicted distance Hook Head light would first be seen.

(c) Hook Head light shows the symbol Racon (K). Draw the echo that would appear on
the ship’s radar in relation to this charted symbol. :

(d) Outline the suitability of makmg a landfall off Hook Head, in view .of the restricted
visibility.

- (e) Outline any help that the echo sounder could give in respect of making this landfall. \ -

1

(f) With reference to the symbol in position 52°07'.2N 6°59'.0W, explain the possible
effects on the ship whilst entering Waterford harbour.

(g) In the event of it not being possible to proceed to the berth due to the restricted
visibility the Master intends to anchor between Keeragh Islands (52°12'N 6°44'W)
and Great Saltee Island (52°07’N 6°37'W).

State EACH of the following: X :

(i) - the approximate height of the islands above chart datum;

(ii) the nature of the seabed to the east of Keeragh Islands. - b

At 1620hrs UT 8™ March, a Pan Pan meésage is received from a ship requiring medical
attention for an injured seaman.

Your ship, in position 22°20'N  25°30'W, makes contact with the ship and agrees to

rendezvous in position 18°00'N 28°00'W.:

(a) Calculate, by Plane Sailing, the required course and distance to the rendezvous
position.

(b) So és to ensure the safety of personnel whilst transferring between ships it is decided
that the rendezvous will be at the time of sunrise next morning.

'Find own ship’s speed required.

)

)

)
2

2

3)
2

(10)

)

[OVER



S.

(a)

(b)

At appro'xirhately 1430hrs, ship’s time, 231 September, a bearin'g of the sun, 291°C,
was obtained,

The satellite derived position at the time of the observation was 13°48'S 159°35E. .
Chronometer showed 3h 40m 15s.

Chronometer error 13 seconds slow.

Variatiof" 1°W.

Calculate the deviation of the compass for the ship’s head.

At the time of the observation the ship’s head by compass showed 083°C.

Using Datasheet Q5 - Deviation Curve, state the deviation that the OOW should have

expected and any subsequent action, in light of the celestial observation, that should
be taken by the OOW.

a7

&)
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oct 09
NAVIGATION S0 <f,
Attempt ALL questions o - Dav ek (7
Marks fo.r each question are shown in brackets |

"The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only. :

Section A
1. At 0700hrs, 10'h September, a ship steenng 073°T is in position Greenwich buoy
(50° 25'N 00°00") bearing 323°T, range 4.5 miles. Log reading 207.5 miles. ¢
At 0745hrs an engine and mains power failure is experienced. Log reading 219.6 miles.
The master immediately orders the helmsman to steer 030°C to take the ship out of the
traffic lane whilst checks of the navigational equipment status are made.
'
At 0810hrs, log reading 223.1, the ship is no longer making way.
Variation 4°W
(a) Find the D.R. position of the ship at 0810hrs.

. _ (10)
(b) At 0830hrs checks of the navigational equipment are completed and Greenwich buoy
observed by radar bearing 257°T, range 16.8 miles. The Chief Engineer advises the
Master that the estimated time for restoration of power is 1300hrs.
Find the E.P. at the estimated time of the ship being able to resume passage, using

oS | w

.. (©) On completion of the engine repairs the master orders the helmsman to steer 080°T
for the ship to rejoin the traffic lane and resume passage.

Calculate the required compass course to steer. _ &)

[OVER




2. A ship is to proceed outward bound from the port of.Antwerp (No. 1539 ATT UK and
Ireland) and must pass beneath a bridge.

Charted height of bridge 15.7m. (Assume charted height measured from MHWS)

-

Air draught of ship 16.5m.

The Port Authority advises the Master that they consider the maximum height of tide for
the ship to safely pass beneath the bridge is 3.2m. :

(@)

()

Calculate the clearance under the bridge at the recommended maximum height of
tide.

The ship will be ready to sail at 0300hrs (local time) 26" February, but may be
required to delay sailing due to unfavourable meteorological conditions. Find
EACH of the following, using the recommended height of tide:

(i) the earliest time that the ship can pass under the bridge;

(ii) the latefst time that the ship can pass under the bridge on that tide.

)

&)
&)



Section B

- 3.

With reference to the Master’s actions in Q1:

oc? .>~) .

(@) Outline the justification of entering the traffic separation zone when the Master does
not intend to cross the zone.

(b) The ship, when engine repairs are completed, is to proceed to Dover
(51°07'N 1°20°E) for a full inspection and testing of the engine. The passage plan,
rejoining the traffic scheme and-proceeding to Dover, is being appraised.

Outline the elements contained within Rule 10 of the L.R.P.C.S. which must be taken

into account when planning this passage.

(c) Explain the justification within the International Regulations for the Prevention of
Collision at Sea‘that-permitted the master to leave the traffic lane at an angle that was
not as small an angle to the general direction of traffic flow as practicable.

(d) State the prec1se objectives of a routeing scheme, as outlined in the IMO Shlps '

* Routeing Guide.

The following table is’an extract from a ship’s log book:

Date Ship Time | Log Book Ehtry
th D.R. position 31°15'N 175°22'W
147 June 12000 | pserved position  31°26N 175°20'W
o D.R. position 38°52'N 178%41'E
15" June 1200hrs Observed position  39°14'N 178°41'E

(a) Find the course and distance made good between 1200hrs 14™ June and 1200hrs 15%

June.

(b) At 1800hrs 14% June, ship’s time, the clocks were retarded by 1 hour to allow for the

change in time zones.

Find EACH of the following:

(i) the speed made good between 1200hrs 14™ June and 1200hrs 15" June.

(ii) the set and rate of the current experienced between 1200hrs 14® June and

1200hrs 15% June.

3

)

3

4)

(10)

3

&)

[OVER



5. (a) MGN 315 Keeping a Safe Navigational Watch on Merchant Vessels issues clear
guidance on the requirements of maintaining a lookout.

()] State the specific condition when the OOW may act as sole lookout. )

(i) State the factors that must be taken into account prior to the OOW becoming

the sole lookout. (5)
(i)  Outline the guidance on how the OOW may fully engage the lookout's

attention. (3)

(c) The Bridge Procedures Guide issues guidance on the composition of a navigational

watch.
(i) Outline the rationale and objective of forming a bridge team when the ship is

navigating in restricting waters. (5)
(ii) State TEN factors that should be considered when determining the

(10)

composition of a navigational watch.



bec Joo
NAVIGATION Sl “O

Attempt ALL questions D=V CAKLO \3

Marks for each question are shown in brackets

<

The positions given after the names of proxhinent points are approximate to 1' and are to be used
for identification purposes only.

Section A .

1. At0300hrs Stephens Island light (40°40'S 174°00E) is observed bearing 250°C.
At 0430hrs Cape Jackson light, F1 (3) 20s, (41°00'S 174°19'E) is observed bearing 182°C.
Ship steering 110°C, speed 10.0knots.
Tidal stream setting 170°T, rate 1.0knot.
NE’ly wind causing 3° leeway.
Variation 22°E ,

(@) Find the ship’s position at'0430hrs. - (15)
' (b) State the CPA off Cook Rock (41°03'S 174°25'E). )

 (c) The ship is to alter course to pass through the Cook Strait when The Brothers light
"~ (41°06°S 174° 26°E) is abeam.

Find the compass bearing of The Brothers light when abeam. 3
(d) The passage plan requires a track of 180°T to be made good through the Cook Strait.

The tidal stream is predicted to be setting due south at rate 2.0 knots and the effect of

the leeway will be reduced to 2°.

Find the compass course to steer. A ‘ a -

2. At 2230hrs, 28" February, whilst at anchor at Southend, Kintyre (Index No. 391, UK and
Ireland Tide Tables), the accuracy of the ship’s echo sounder is being evaluated. The
actual height of tide, using the charted information and echo sounder reading, is found to
be 1.6m. . '

Using Worksheet Q2, compare the actual height of tide with the predicted height of tide. (13)

[OVER



Section B

3.  With reference to the ship in Q1 transiting the Cook Strait:

(a)

(b)

©
C)

_ (e

®

4. (a)

(b)

Outline the information in the relevant Sailing Directions that could be used to
appraise the proposed transit.

The passage plan stipulates that parallel indexing will be one of the methods used to
monitor the passage through the Cook Strait and then towards a waypoint 8.0 miles
south of Cape Palliser (41°37'S 175°18'E).

Identify conspicuous points that could be considered suitable for the required parallel
indexing.

Explain why parallel indexing cannot be used as a primary means of position fixing.

State the primary method of position fixing that should be used whilst undertaking
this night fime transit of the Cook Strait.

State TWO means, other than parallel indexing, that would be used to cross check the
primary means of position fixing.

Explain the meaning of the statement “WGS 84 positions can be plotted directly on
this chart” contained in the top margin of the chart.

A ship is charted to carry a full cargo from Cape Town, South Africa, to Buenos

_Aries, Argentina. The ship will sail loaded to her summer marks and so cannot enter

the winter zone until sufficient fuel, water and stores have been consumed.
Calculau_e, by rhumb line, the total distance of the passage.

Cape Town departure 34°00'S 18°18'E.

Waypoint at which ship’s freeboard will be at the winter marks 34°00'S 20°30'W.
Landfall position South American coast 34°50'S 54°40'W.

Coastal passage distance, landfall to Buenos Aries 190 miles.

The charter agreement requires the ship to present itself ready to discharge the cargo
at 0800hrs 12" March, Standard Time.

The ship will commence passage at 0800hrs, Standard Time, 3™ March.

Calculate the speed required to be made good to comply with the charter agreement.

(6)

(6)
)

2
)

@

(15)

®)



(@)
(b)

(c)_ .

(d

List the signs indicating the proximity of drift ice.

Describe the methods of avoiding or reducing ice accumulation and accretion.

State the publication that requires a Shipmaster to report ice and severe ice accretion.

Outline the reporting requirements for EACH of the following:
(i) ice;

(ii) severe ice accretion.

@)
&)
(D

3
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CHARTWORK SQA ANSWERS.

March 2005

Q1 1900hrs 51-26.7N 007-47.6W Co to steer 310 speed reqd 10.0kts
Q2 HT of Tide 2230hrs 1.6m, UKC at 1330hrs is 0.8m

Q4.511’ 270 and 297

June 2005

0400EP 55-31.8N 014-39.2W Tidal Stream 243 x 1.3kts

Q2.7.20, 7.10 ii) 6.5 mean neap range

Q4. 252 T x 180’ 13h50m

Q5. G/E 1 high

October 2005

Q1 2130 51-07.2N 004-30.6W Gyro error 2 low, Co to steer 044G, ETA 0006hrs, beam 136t
Q2 Htof Tide 4.2m on a falling tide

Q4. 236(T) x 4644’, eta 18" march-2142

Q5. Compass error 0.1 west, deviation 0.9 degrees west

Nov 05

Q1 2300 51-26.3N 004-26.2W Comp Co 124, 1hrs notice given at 2357hrs

Q2 minimum UKC is 3.9m time of min UKC is at LW time of 1001 on 25" Feb. Predicted Max tidal
range is 5.9m

Q4.270 x 144’ 296 x 248 000 x 100’
March 2006
Q1 1200DR 51-43.6N 006-58.8W EP 51-47.2N 006-49.4W Tide 068t x 1.8kts
Q4.125.2 eta 11" July 1436
Q5. Gyro error 1 high
July 06
Q10800 51-19.2N 015-04.4E Comp Co 013, steaming speed 10.7kts
Q2 earliest time is 1614hrs on 8" March

Q4.087 x 4937° 10" November 17h 54m






October 06

Q1 0000 50-28.1N 002-05.1W, 0100EP 50-33.9N 001-46.4W rel brg 270

Q2 vessel can cross shoal between 0418-0914 ST on 20" March

Q4. 215 x 586’ 20™ 07h 18m

November 06

Q12100 50-08.6N 002-09.8W Compass co 269 ETA at end of TSS 2301hrs

Q4. 254 x 2107 3", 04h57m

Q5. Az 114 gyro error 1 high

March 07

Q1 1300 51-27.0N 004-43.5W Compass co 168 steaming speed 8.5kts

Q2 HW 26™ Feb 1658hrs, height 6.9m min UKC of 1,1m occurs at 1340hrs 1* March
Q4. 259 x 5090' 291.3 hrs, 21 08h 20m

July 07

Q1 0715 36-35.7S 174-58.1E time of beam brg 0730 beam brg 265

Q2 earliest time v/I can enter is 2100hrs on 5™ August

Q4. 090 x 197.3’ eta 13™ July 18h 40m

Q5. Gyro error 2 low

October 07

Q1 0930dr 51-40.2N 007-15.9W 0930EP 51-39.8N 007-13.2W 1100EP 51-37.6N 007-15.8W
Q2 Height of Tide 1400ST on 13" April is 3.2m

Q4. 311 x 294 22" 10h 09m

November 07

Q1 1400 36-46.4N 175-18.8E Gyro error 2low, gyro co 318, ETA waypoint 1706 9™ Jan
Q2 Earliest time vessel can cross shoal is 0330hrs GMT on 30" Jan

Q4. 321 x 584’ 16.4 kts

Q5. Deviation 1 west






March 08

Q1 1400DR 41-43.3S 174-53.4E 1400 EP 41-42.1S 174-49.9E set 327 x 1.3kts (3.2dr) charted
predicted tidal stream 353t x 0.5kts

Q2 Time and Hts of Sec port LW 1159 0.1m HW 1654 1.0m earliest time HW (1654) Height of tide
required is 1.3m (cannot calculate time, outside 5/7hr)

Q4.270 x 15 fl 180 x215w 16.26k f 23.32w
Q5. Azimuth 070.8 gyro error 1 low

July 08

Q11030 36-24.0S 175-18.7E deviation 5.5W Gr speed 13.53kts, Reqd |Comp Co 210, Req’d spd
11.6kts

Time of SBE/EOP is 11.38kts

Q2 Height of bridge above the land is 34.8m

Q4. 130 x 359.3° 270 x26.4’ (1.1kts) Q5- 1 degree Low
October 08

Q1 Compass Co 263, time to a/c 2135hrs, tidal stream 252T x 2kts

Q2 Anticipated clearance 2.5m, earliest time 1554hrs, latest time 2059hrs ETA at power cables
1600hrs

Q4. 066 x 1721’ 4™ 01h 14m
November 08

Q1 2110 51-48.2N 006-42.2W Compass Co 315.5, beam brg 045.5C predicted tidal stream
1330hrs

Q4. 040 x 4628’ 10d 16h 03m 20™ June 11h 33m ( daylight saving?)
Q5. Amplitude 271 gyro error 2 low, mag err 15 east deviation 1 west
March 09
Q1 1030 50-25.6N 006-28.8W, Deviation 2 East, Compass Co to steer 085
Q2 14" July LW 2240zt ht 1.0 Hw 0440zt 6.5

15" july LW 2318zt ht 1.0 HW 0518zt 6.5

16" july LW 2354 ht1.0 HW 0553 6.5

Q4.5662’ 11d 02h 55m 11™ April 13h 55m



July 09

Q1 CMG 026t, SMG 14.2kts, set 045t x 1.8kts, Gyro co 013, speed reqd 11.1kts, call time 1906
Q4. 208 x295.6 18.8kts

October 09

Q1 0810DR 50-27.6N 000-24.6E, 1300EP 50-30.0N 000-37.2E, Compass Co 077

Q2 Clearance under bridge 1.8m, earliest time 0425hrs, latest time 1218hrs

Q4. 328 x552’ 22.1kts 000 x 22 (0.88kts)

December 09

Q1 0430 40-54.8S 174-23.0E CPA 2.8 to stbd, Beam Brg 200c, Comp co 154

Q2 Actual Ht of Tide 0.2m higher than predicted

Q4.3846" 17.4 kts
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Examination paper inserts:

Worksheet Q2 — Tidal Curve for Pacific and Atlantic Oceans Ports
Luminous Range Diagram/Geographical Range Table

Notes for the guidance of candidates:

1.

Candidates should note that 100 marks are allocated to this paper. To pass candidates must
achieve 60% of the total marks available. 'In addition, candidates must achieve a minimum of

70% from Section A.

Non-programmable calculators may be used.

~ All formulae used must be stated and the method of working and all intermediate steps must be

made clear in the answer.

Materials to be supplied by examination centres:

Candidate’s examination workbook Nautical Almanac

Navigation Formulae Datasheet UK and Ireland Tide Tables

Nautical Tables Pacific and Atlantic Oceans Tide Tables
Chart 5048, Edition N°3 (07/04/2005)
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Co mpletion of Examination Workbook
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CHEATING IN EXAMINATIONS, THEN SIGN AND COMPLETE DECLARATION ON THE INSIDE FRONT

COVER.
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number of the question should be inserted at the top of each page. Use ink for all essential written matter, which should be
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YOUR EXAMINATION SCRIPT WILL NOT BE MARKED IF IT IS COMPLETED IN PENCIL AND/OR RED INK.
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MEAN SPRING AND NEAP CURVES

. Spring occurs 1 day after New and Full Moon.
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ANTWERP (_PROSPERPOLDER)
MEAN SPRING AND NEAP CURVES
Spring occurs 3 days after New and Full Moon
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MILFORD HAVEN
MEAN SPRING AND NEAP CURVES
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- Navigation Formulae Sheet

NB. These formulae and symbols are for guidance only and other formulae which
give equally valid results are acceptable

Departure

Tan Course
Distance
Tan course

Cos AB

Tan Azimuth
Sin Amplitude

Sin mid part

Sin mid part

fl

i

H]

n

D'Long x Cos Mean Lat

_ D'Lat

D'Lat

_Cos Course

D’Long
DMP

(Cos P x Sin PA x Sin PB) + (Cos PA x Cos PB)

Tan Lat
Tan LHA

Tan Dec
Sin LHA
A+/-B

-1
C x Cos Lat

Sin Dec
Cos Lat

Tan adjacent x Tan adjacent

Cos opposite x Cos opposite






GEOGRAPHICAL RANGE TABLE

A A WALy LVULL

Elevation
in

Height of Eye of Observer in feet/metres

ft

10

13

16

20

23

26

8

30 33 39 46 52 59 66 T2

9 10 12 14 16 18 20 22

79

24

85

26

115 131 148

28 35 4

Range in Sea Miles

‘10
13

16
20

OO A=

33
36
39
43

49
52
56
59
62

-T2
79
85
92

98
115
131

10-4
10-6
109

11-1
11-6
12-0
1244
12-8

132
140
14-9
157
16-4

171
17-8
18-4
19-0
19-6
20-2
20-8
21-3
21-8
223

23-3
24-3
252
261
26-9
277
285
29-3

1300

30-8
322
335
34-8
360
37-2
384
39-5
40-6
41-6
427

10-2-

29
4-9
57
6-4

69 -

.74
7-8
82
86
9-0

93 9

9-6
99
10-2

105 11

10-7
11-0
112
11-5
117

12:0
12-4
12-8
13-2

136 -

14-0
14-9
157
16-5
17-2

179
186
192
199
20-5
21-0
21-6
221

22-7
232
24-2
251

260
269
277

286
294

301

309

31-6

330
343

356

369
381

392

40-3 -

4144
425
435

QN Mw
- ADBO

P 0 0000 @
AW O L

Jqaa
o

ot NRESH A0

.

h gt kb fank .ﬁ
OO QVWVWVW ©

NS

—
—
O

12-2
12-4
127
129

5 13-1

-0 13-6.

14-0
144
14-8

15-2

16-1

169
177

18-4

191
~19-8

20-4
211
217
222
22-8
233
23-9
244
25-4
263
272
28-1

-28-9

298
" 30-5

31-3
321
32-8

342

355
36-8.
380
392
40-4
41-5
426
437
447

45
6-6
7-4
81
8-6

9:1
95

5-0
70
7-8
85
90

9:5

99

99 103
10-3 10-7
106 11-1
11-0 11-4
11-3 117
11-6 12-0
11-9 12-3
121 12+6

124 12-8

127 131
129 133

13-2 136
13-4 13-8

13-6 14-1
14-1 145
145 14-9
14-9 _15-3
15:3 157
157 16-1
166 170
17-4 17-8
18-2 186
189 19-3
196 20-0
20-3 207
20-9 214
215 2240
221 226
22-7 231
23-3 2347
238 242
243 24-8
249 253

258 263

26-8 272
277 28-1
286 290
294 299

30-2 307
31-0 315
31-8 322
32-5 330
333 337
347 351
36-0 364
37:3 3717
385 390
397 402

409 413

420 424
431 435
44:] 446
452 456

O VoI
o AhONLESL

10-
10-7
11-1
11-5

11-8
12-1

12-4-

127
13-0

13:2
135
13-7
14-0
14-2
14-5
14-9
15-3
157
16-1

16-5
174
18-2
19-0

197

20-4
2111
21-7

224

23-0
23-5
24-1
24-6
252
257
267
27-6

285

29:4

302

311
319
326
334
34-1

355

"36-8

381
394
40-6
417
42-8
439
450
46-0

64 70 76 81 86 91 95
85 91 96 102 106 11-1 11-6
93 99 105 110
99 106 11:1 11:6
105 111 11-7 12-2

11-0 . 11-6 12-1 12:7
11-4 120 12«6 13-1
11-8 124 130 135
122 12-8 133 13-9
125 13-1 13-7 142

128 135 140 14'5
132 138 143 149
135 14-1 14-6 152
137 144 149 154
140 146 152 157

143 149 15-5 160
145 152 157 162
14:8 15-4 160 16-5
150 15-7 162 167
15-3 .15-9 16-5 170

155 16-1 16-7 17-2
159 166 17-1 177
16-4 170 176 18:1
168 17-4 18-0 185
172 17-8 18-3 189

17-5 182 187 19-2
18-4 191 196 20-1
193 19-9 20-4 21-0
200 20-7 21-2 217
20-8 21-4 220 225

215 22-1 2247 232
222 22-8 23-3 239
22-8 23-4 24-0 245
23-4 24-0 246 25-1
240 24-6 252 257
246 25-2 258 263
25-1 25-8 26:3 269
257 26:3 26:9 274
262 268 274 279
267 27-3 279 284

27-7 28-3 289 294
287 29-3 29:8 304
296 30-2 30-8 31-3
30-5 311 316 32-2
31-3 31-9 32-5 330

321 327 333 338
329 335 34-1 346
337 343 349 354
34-4 35-0 356 361

35-8 363 368

351

365 372 377 383

379 38-5 39-1 396

392 39-8 40-4 409

404 41-0 41-6 421
42:2 428 433

41-6

428 434 439 445

439 44-5 45-1 456

450 456 46-1 467
466 47-2 477

46-0
47-0 477 48-2 48-7

126 130
13-1 136

136 14-1
14-1 145
145 14-9
14-8 15-3
152 156

15-5 15-9
158 163
161 166
164 168
167 171

12¢1
1247

132
136
140
144
14-7

15-0
154
15-7
15-9
162

-17-0 174
172 177
17-4 179
17-7 18-1
179 184

182 186
18:6 191
19-0 19-5
19-4 199
19-8 20-3
20-2 20-7
211 21-5
219 224
22:7 232
23-4 239

24-1 246
248 253
255 259
261 26-5
267 27-1
273 211
27-8 28-3
28-4 28-8
289 29-3
29-4 29-8

304 308
313 318
322 327
331 336
340 34:4

34-8 352
356 360
363 368
371 375
37-8 383

392 39-7
40-4 410
418 423
431 435
443 447
454 459
465 470
476 481
487 49-1
497 50-1

16'5
167
17-0
172
17:5

1747
181
18-6
19-0
19-4
197
20-6
215
222
230
237
243
250
256
262
26-8
27-3
279
284
289
299
30-9
31-8
32-6
33-5

34-3
35-1
359
366
373
38.7
401
414
426
438
450
461
472
482
492

25-9

27-4
283
292
301
31-0

31-8
326
333
341
34-8

362
376
38-8
40-1
413
42:4
43-5
44-6
457
467

11-5-12:0-12:4—

100
120
12:8
13§
14-0
14:5
149
153
15-7
16-0
164
167
17-0
173
176

17-8
18-1
18-3
186
18-8
19-0
19-5

199

203
-7
21-1
220
5%
236

10-4
12-4
132
139
14-4

14-9
15-3
157
16-1
164

16-8
17-1
174
1747
18-0

182
185
187
19:0
192
194
199
20-3
207
211
215
22:4
232

94-0

™73 %47

250
254
26-3
269
275
28-1
987
29-2
29-7
30-3

313
322
331
34-0
34-8
35-6
364
37:2
379
387

40-1
4144
427
43-9
451
463
474
48:5
49-5
50-6

25+4
26-1
267
274
27-9

28-5
291
296
30-1
30-7

317
32:6
335
344
352
36-0
36-8
376
384
391
40-5
41-8
43-1
44-3
45-5
467

47.8 -

48-9
50-0
51-0

‘14-8
‘153

203

244 -

107
12-8
13-6
14-3

11-1
13-2
14:0
146
15-2
157
16-1
16:5
169
172
17-5
17-9
182
18:4
187

190
192
19-5
197
20-0
202
20-7
2111
215
21-9
22:2
231
24-0
24.7
255
262
26:9
27'5
281
287
29-3
299
30-4
30-9
31-4

324
334
343
352
36-0
36-8
376
384
39-1
39-8
414
42-6
439
45-1
463
47-5
48-6
497
50-7
517

12-0
14-0
14-9
15-5
16-1

16-6
17-0
17-4
17-8
18-1

18-4
18-8
19-1
19-3
19-6

19-9
20-1
20-4
20-6
20-9
2141
215
22:0
22-4
22-8
23-1
24-0
24-9.
256
26-4
271
277
284
290
296
.30-2
30-7
31-3
31-8
323

33-3
343
352
36-0
369
377
385
39-

40-0
407
21
43-5
48
460
47-2
483
495
506
51-6
52-6

12-8
14-9
157
16-4
169
17-4
178
182
18-6
189

19-3
19-6
19-9
202
20-4

20-7
210
21-2
21-5
217

219
22-4
22-8
232
23-6

240
249
257
26-5
272
279
286
292
29-8
30-4
310
31-6
321
32-6
332

34-1
35-1
360
369
377
385
393
40-1
40-8
41-6

430
43
456
46-8
438-0

492
50-3
51-4
52-4
535

136
157
16-5
17:1
177

18-2
18-6
19-0
19-4
197

200
204
207
209
212

21-5
217
22-0
222
225 -

22-7
232
23-6
240
24-4
24-7
256
26:5
272
28-0
287
29-4
'30-0
30-6
312
31-8
32:4
329
334
339
349
359
368
377
385
39-3
40-1
40-9
41-6
42-3
438
45-1
46-4
476
48-8
50-0
511
52:2
532
542

157
16+1
16-5
16-8
17-2
17-5
17-8
18-1
18-3

186
18'9
19-1
19-4
19-6

198

20-7
21-1
21
21-9
22:8
23:6

251
258
26'5
271
277
283

28-9
29-5
30-0
30-5
311

321
33.0
33.9
34.8
356
36-4
372
38-0
38.7
39-5
409
422
435
447
459
414
493

'50-3
51-4
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LUMINOUS RANGE DIAGRAM' HD574
NOMINAL RANGE IN SEA MILES
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Luminous Range Diagram,—This diagram enables the mariner to determine the approximate range at which a light
may be sighted, at night, in the meteorological visibility prevailing at the time of observation.

The diagram is entered from the top border, using the nominal range listed in the body of the book, in column 6,
or from the bottom border using the intensity from column 4 where listed. A list of those countries where nominal
range is used will be found on page xxii. All other countries use luminous range for which the most commonly
adopted meteorological visibility is 20 miles, equivalent to a transmission factor of 0-85.

The figures along the curves represent the estimated meteorological vnsxbnhty at the time of observation, and those
along the left-hand border the luminous range under those conditions.

Example: A light of an intensity of 100 000 candelas has a nominal range of about 20 miles. When the

meteorological visibility is 20 miles the light would be sighted at about 33 miles, given a sufficient
elevation and height of eye; and when 2 miles, at about 5} miles.

As the scale along the top border is based on a meteorological visibility of 10 sea miles, the luminous ranges in
the prevailing conditions obtained from the 10-mile curve will be identical to those with which the diagram is entered
from the top border. If a line is drawn joining points where values from the left-hand border intersect equal values
on the curves, it will be seen to be parallel with and to the right of the curve for perfect visibility. Luminous ranges
in the conditions prevailing at the time of observation obtained from intersections to the left of this line will be less
than the estimated meteorological visibility, whilst those to the right will be greater. Due to their intensity, many
lights will therefore be sighted at a greater distance than that of the estimated meteorological visibility.

The diagram can also be used to obtain an approximate meteorological visibility; when, for example, a light of an
intensity of 100 000 candelas is sighted at 12 miles, the meteorological visibility will be about 5 miles.

CAUTION.—When using this diagram it must be remembered that:
1. The ranges obtained are approximate.
2. The transparency of the atmosphere is not necessarily consistent between the observer and the light.
3. Glare from background lighting will reduce considerably the range at which lights are sighted. A
light of 100 000 candelas has a nominal range of about 20 miles; with minor background lighting as
Jfrom a populated coastline this range will be reduced to about 14 miles, and with major background
lighting as from a city or from harbour installations to about 9 miles.
Approximate szghtmg ranges may be obtained by entering the diagram with the listed intensity
divided by 10 for minor background lighting, and by 100 for major background lighting.
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. At 2230hrs, during poor visibility, a vessel proceeding along the SW lane of the TSS
observed Dungeness Headland (50°55'N 00°58'E) abaft the starboard beam by radar range
6.6 miles.
At 2330hrs, in increasing visibility, Royal Sovereign light (50°43'N 00°26'E) was
observed bearing 268°C.
Vessel steering 233°C at 11.0 knots.

Tidal stream prediction to be obtained by means of C , 2 hrs before HW Dover,
Springs.

Variation 2.5°W.

Find EACH of the following:

(a) the position of the vessel at 2330hrs; (14)
(b) the position of the vessel at 2230hrs; )

(c) the time and compass bearing when Royal Sovereign light is in transit with CS2 buoy
(50°39'N 00°33'W). ()]

2. (a) On Worksheet Q2, assuming the sea level shown represents Mean Sea Level, mark
and clearly label the relative levels for EACH of the following sea levels:

¢ MHWS

¢ MLWS

e MLWN (6)
(b) On Worksheet Q2 mark and clearly label EACH of the following:

(i) Drying Height; 2)

(ii) Charted Elevation of Light. 2
(¢) Define EACH of the following terms:

(i) Mean Sea level; 2)

(ii) Charted Depth. )]

raAyImn



Section B

3.

A vessel is expected to embark on a passage through the English Channel and Dover
Straits.

(a) Explain how the use of Adi.ralty Chart 5500, Mariners Routeing ‘Guide, English
Channel and Southern Northx Sea can aid an OOW to plan this passage through busy

and congested waters. = (10)

(b) Outline the details contained in the Tidal Stream Atlas to assist in the appraisal of
this passage. 5)

(¢) With reference to Chart 5046:

(i) using C , find the direction and rate of the tidal stream between 0320hrs and

0420hrs UT on Wednesday 16™ December; (5)
(i) state in full the charted atbreviations for Cap Gris-Nez light (50°52'N 01°35'E). (6)

At 1530hrs UT on 9" December, whilst on passage from Monrovia, Liberia
(06°21'N 10°48'W) to Walvis- B2y, Namibia (22°57'S 14°30'E), a ship is in position
12°00'S 02°05'E when a crew mzmber suffers a serious injury which requires immediate
attention.

. The nearest superior medical services ‘is in Jamestown, St Helena, landfall position

15°55'S 05°43'W.

The ship immediately sets a rhumb line course at a maximum speed of 18 knots.

Calculate EACH of the following: |

(a) the course and distance, by Pi;;;irxe Sailing, to Jamestown; (12)

(b) the ETA, Standard Time, Jamestown. (5)

On 29" September, a ship in,D.R. position 19°15'S 146°S0E, the OOW obtains
simultaneous bearings, 266°G anrl.276°C, of the sun at sunset.

Calculate EACH of the following:
(a) the true amplitude; i (10)
(b) the error of the gyro; . — )

(c) the deviation for the direction of the ship’s head if the variation was 18°W. 5)



...................................................... OH—.GQUQO.BNQME.GKM ) ..........a.-...............................:......-...ngmnﬂﬂﬁv%ﬂﬁo

e eeeeemmommeesssssseccceeseesesssssseeemeeeeeses eeeees wmge( ey

[9A9T BOS

W31 Jo sued [8004

(3(00q JomSUE INOK YITA POUINIAT 9q ISNUI J9YSIIOAN STYT) :
0T0T HOYVIA 8T 70 LATHSSIOM NOILILVDIAVN £8-v£0






76/\}’ o /o

NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. At 0630hrs, a vessel bound for Wellington (41°20'S 174°50'E), observes the following
celestial observations using DR position 40°19'S 174°21°E:

Star Sirius bearing 335°T intercept 2.0 miles Towards
Star Antares bearing 090°T intercept 2.0 miles Away

(a) Find the vessel’s position at 0630hrs. (8)

(b) A course was set to the entrance of the Cook Strait passing 4.0 miles off The Brothers
Lt.Ho. (41°06'S 174°26'E).

Ship speed 18.5 knots.
Gyro Error 2°H
A SE’ly wind was causing 2° leeway throughout.
. Find the gyro course to steer at 0630hrs to make good the required track. 6)

(c) At 0845hrs Cape Jackson Lt.Ho. (41°00'S 174°19'E) was observed bearing 246°G,
' distant 7.5 miles.

Find the set and rate of the tidal stream experienced. 8)

(d) Find the time and distance off The Brothers Lt.Ho. when it is at its CPA. ®))

2. A vessel is expected to sail early morning 3" February from Auckland (No.6400) ATT
Pacific and Atlantic Oceans and has to pass under the harbour bridge.

Bridge Charted Height: 7.9m
Draught: 3.5m
Mast Top Above Keel: 11.5m
Clearance Required: 1.0m

Calculate the latest time the vessel will be able to pass under the bridge on the morning
flood tide.

Note: Assume Charted Height from MHWS : 13)

[OVER



Section B

3. (a) State the factors to be considered when planning a landfall.
(b) List FOUR publications that should be consulted when planning a landfall.
(c) With reference to Chart 5140:
(i) estimate when Stephens Island light (40°40'S 174°00'E) will be first observed:

Prevailing visibility 9.0 miles
Observer’s height of eye above sea level 7.0m.

(if) identify the chart symbol in position 40° 20'.5S 175° 00'4E.

4.  The following table is an extract from a ship’s log book:

Date Ship Time . Log Book Entry
17™ March 0600hrs DR Position 37°33'S 154°56'E
Observed Celestial Position 37°30'S 154°S0'E
18 March 0600hrs DR Position 38°49'S 163°28'E
Observed Celestial Position 39°19'S 163°28'E

Find EACH of following:

(a) by Plane Sailing, the course, distance and speed made good between 0600hrs
17" March and 0600hrs 18" March;

(b) the set, drift and rate of the cuﬁent experienced between 0600hrs 17™ March and
0600hrs 18" March.

5.  With reference to the Bridge Procedures Guide:
(a) list TEN circumstances when the master must be called;

(b) list SIX items of equipment to be checked to ensure that they are fully operational,
when entering restricted visibility;

(c) explain the obligations the OOW will have when in the presence of a pilot.

(10)

“4)

)
€y

(16)

4

(10)

(6)
3)



CT Zot O
LS04
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! (94
Attempt ALL questions fD - \/ N /(
Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1.  Whilst anchored off St Govan’s Head the following bearings are obtained:

Southerly edge of Caldey Island (51°38'N 04°41'W) 081°C
St Govan’s Head (51°36'N 04°55'W) 261°C
St Gowan light float (51°31'N 05°00'W) 227°C
Variation 6°W

Find EACH of the following:
(a) the position of the ship and the deviation of the ship’s head; (12)
(b) the compass course to steer at 13.5 knots to a position Bideford Fairway buoy
(51°05'N 04°16'W) bearing 090°T, distant 1.0 mile assuming a tidal stream was
setting 072°T x 1.5 knots throughout and allowing for a strong SW’ly wind causing
7° leeway; _ (8)
(c) the steaming time to Bideford Fairway buoy; 3
(d) the distance from Lundy North light (51°12’'N 04°41'W) when it is predicted to be

first sighted assuming meteorological visibility of 5.0 miles and height of observer’s
eye 12.0m. 4)

2. On 28" February at 2130hrs UT, the ship referred to in Q1 anchors off Bideford Fairway
buoy (No. 540) ATT United Kingdom and Ireland, in position 51°04'.4N 04°17'.7W with

a maximum draft of 5.4m.
Find EACH of the following:
(a) the predicted UKC on anchoring; (10)

(b) the predicted UKC at the subsequent LW. 3

[OVER



Section B

3. The ship referred to in Q1 is to undertake the coastal passage from the anchored position
off St Govan’s Head (51°36'N 04°55'W) to Bideford Fairway buoy (51°05'N 04°16'W). -
The passage is to be executed in the hours of darkness.

(a) List EIGHT publications that should be consulted to appraise this coastal passage. ®)
(b) List the charted features that could be used to monitor the position of the ship

whilst on passage. €))
(c) State how the charts will be checked to ensure that they are corrected up to date. 3

(d) State the true bearing when Bull Point light (51°12'N 04°12'W) becomes red in
colour. 3)

4. At 1030hrs, Standard Time, 23" September, a ship departs Suva, Fiji and sets a rhumb line
course to Balboa, Republic of Panama.

Departure Position: 18°08'S 178°26'E
Landfall Position: 07°00N 80°30'W

(a) Find the course and distance of the rhumb line track. ' _ 10)
(b) The Equatorial Ocean Currents will affect the ship as follows:

e 2500 miles ~ Favourable at 1.0 knot

e 2000 miles — No current )

e Remainder — Adverse at 0.5 knot

Ship’s speed 13.2 knots.

Find the ETA, Standard Time, Balboa at landfall position. ®

5.  With reference to the Bridge Procedures Guide and MGN 315, Keeping A Safe
Navigational Watch On Merchant Ships:

(a) list the information that the OOW should inform the relieving OOW during the
handover of a navigation watch; (15)

(b) state the instances when the handover of a navigation watch should be deferred. (&)
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NAVIGATION
Attempt ALL questions

Marks for each question are shown in brackets

- The positions given after the names of prominent points are approximate to 1' and are to be used

for identification purposes. only.

Section A

1. At 1600hrs, a supply vessel on a voyage from Kinsale A-East oil rig (51°22'N 07°56'W) to
Waterford Harbour (52°11'N 06°56'W) is in position by GPS 51°47'.5N 07°25'.0W

(Adjusted to Datum).
(a) Plot the position of the vessel. A ' : 3)

(b) Find the compass course to steer and speed required at 1600hrs so as to arrive at
Waterford Harbour Pilot Station (52°09'N 06°58'W) at 1830hrs.
A tidal stream was estimated to be setting 071°T x 1.2 knots throughout.
A SE’ly wind was estimated to be causing 3° leeway.

Variation 5°W. _ (16)
(c) At 1745hrs Hook Head Lt.Ho. (52"07'N 06°56'W) was .observed bearing 048°T,

distant 7.4 miles.

Find the set and rate of the tide experi¢nced between 1600hrs and 1745hrs. ‘ @)

2.  Abulk carriér is to enter the port of Nauru (No.6764) ATT Pacific and Atlantic Oceans on

23" February and the master instructs the OOW to determine tidal predictions.

Determine the HW and LW predictions for the port of Nauru on _23“’ February. 14)

[OVER



Section B

3.  (a) :State the use of transit bearings.

(b) State the considerations to be taken into account when selecting objects to be used as
transits.

(c) With reference to navigating in restricted waters, explam the use of EACH of the
following:

(i) clearing bearings;

(ii) parallel indexing.

4. A ship is to sail a rhumb line track for an ocean passage from Cape Leeuwin, Western
Australia to Durban, South Africa avoiding the adverse currents. The following way-
points are used: : .

U Departure WP1: 34°18'S 115°00E

e  WP2: ' 30°00'S 100°00E
e  Destination WP3: 30°00'S 31°10E

(a) Calculate the total distance of the ocean passage.

“(b) The ETD Cape Leeuwm is 24™ April at 2130hrs, Standard Time and ship’s speed is
15.6 knots.

Calculate the ETA, Standard Time, at Durban.

" S. (a) State the factors that should be considered prior to the OOW actixig as sole-lookout in
daylight conditions. :

(b) State the purpose of maintaining a lookout.

(¢) Outline the mandatory rest periods.

10

(6)

G3)
)

12)

&)

Q)
(6)
®
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given after the names of prominent points are approxiinate to 1' and are to be used
for identification purposes only.

Section A
1. At 0745 hrs an anchor handler departs Kinsale Head Gas Field (51°22'N 07°59'W) bound
for Dungarvan Harbour (52°04'N - 07°35'W). Speed 10.6 knots. Gyro Error 2°H.
Departure Position: 51°22'.6N 07°57'4W
(a) Plot the anchor handle;’s position at 0745 hrs. ‘ n

(b) Find the gyro course to steer to pass 1.5 miiles off Mine Head lighthouse
(52°00'N 07°35'W) counteracting the effects of a tidal stream estimated to be setting

266°T at 2.6 knots and a NW’ly wind causing 7° leeway. @
(c) At0915hrs the anchor handler is in position by GPS 51°33'.8N 07°50'.9W (Adjusted
to Datum). _ :
Plot EACH of the following:
(i) the anchor handler’s position at 0915 hrs; ' 0}
(i) the DR position-at 0915 hrs. | )

(d) Find EACH of the following:
(i) the actual set, drift and rate of tidal stream experienced; _ )]

(ii) the course and speed made good since 0745 hrs. ' )

2. A vessel in Puerto Montt (No.9700) ATT Pacific and Atlantic Oceans expects to complete
loading on Saturday 13™ February.
The Master instructs the OOW to determine the available time window on the evening
HW, 13® February, that the vessel may cross a shoal with a charted depth of 7.2 metres.
The vessel’s sailing draft is 9.7 metres and an UKC of 1.0 metre must be maintained at all

times.

Find'EACH of the following:

(a) tﬁe earliest time _fhat the vessel may cross the shoal; _ . )
(b) the latest time that the vessel may-cross the shoal. : . (6)

[OVER



Section B

3. The

ship referred to in Q1 is undertaking the passage from Kinsale Head Gas Field to

Dungarvan Harbour during the hours of daylight.

(a)

(b)

©

State; with reasons, FIVE bridge procedures to be undertaken prior to navigating in
or near an Qil Installation Area.

With reference to Chart 5048:

(i) state THREE prominent charted feam}es that‘ may be used for visual monitoring

the passage;

(ii) state THREE proriﬁnent charted features that may be used for radar position
monitoring the passage;

(iii) determine the approximate range at which Mine Head light (52°00'N b7°35’“0

may be sighted at night if the prevailing visibility is 5.0 miles and observer’s
height of eye above sea level is 9.0 m.

Chart Interpretation 5048.

(i) state the bearing that Ballynacourty Point light (52°05'N 07°33'W) will be first
sighted showing red;

(i)) Cork buoy (51°43'N-08°15'W) shows a Racon. Sketch the echo that would be
painted on the ship’s radar screen in relation to this symbol.

At 1040 hrs UT on 16" May, a cruise ship on passage from Fampa, Florida to Barcelona,

Spain in position 36°30'N 12°30'W receives a message that a crew member on a tanker in
position 34°00'N 09°00'W requires urgent medical attention.

The cruise ship agrees to rendezvous in position 35°50N 10°22'W.

(@)
(®)

(©

Find the course and distance for the cruise ship to make the rendezvous.

Find the ETA, UT, at the rendezvous position if the cruise ship’s speed is 17.5 knots
and there is an adverse current of 1.5 knots throughout.

The cruise ship is keeping the appropriate Zone Time. State the required ship time
that the engine room will need to be given one hours notice of manoeuvring.

With reference to the Bridge Procedures Guide and MGN 315, Keeping A Safe

Navigational Watch on Merchant Ships:

(@)

outline the primary duties of the OOW in order to maintain a safe navigational watch;

(b) list EIGHT duties that the OOW should perform whilst the vessel 1s at anchor.

(10)

3)

3

@

)

3

10)

@

@

®
®
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used for
identification purposes only.

Section A

1. At 1830 hrs a vessel observes Motukokopu Island (36°30'S 175°28'E) bearing 260°G and the
eastern side of Motakauri Point (36°33'S 175°32'E) bearing 183°G.

The vessel is bound for Auckland (36°51'S 174°47'E) and must be in position Tiritiri Matangi
Island light (36°36'S 174°54'E) bearing 268°G, distance 4.5 miles at 2130 hrs the same day.

The passage will consist of two legs. The first leg is to be conducted at full speed of
- 12.0 knots and the 2™ leg speed adjusted accordingly to arrive at 2130 hrs. The vessel must
a/c 1.5 miles due north of Channel Island light (36°25'S 175°20'E).

1* leg tidal stream setting 090° x 1.5 knots. .
2" leg tidal stream setting 195° x 1.5 knots.

Gyro Error 2°L.

Find EACH of the following:

(a) the position of the vessel at 1830 hrs; 3)
(b) the gyro course to steer on the 1% leg;’ @)
' (c) the ETA at the assigned position 1.5 miles due north of Channel Island light; 3)
(d) the required latitude and longitude of the vessel at 2130 hrs; 3)
(e) the gyro course and ship speed required on the 2™ leg so as to arrive at 2130 hrs. (10)
2.  (a) State the instances when intermediate tidal heights may not be calculated for Pacific ports. 4)
(b) A vessel with a draught of 11.0 metres is due to arrive at the port of Vancouver Harbour
on the afternoon of Friday 15" April.
There is a shoal in the port approaches with a charted depth of 9.2 metres.
The company policy is that a minimum under keel clearance of 10% of the maximum
draught is maintained.
Find the latest time the vessel can cross the shoal on the PM ebb tide. 10)

[OVER

-



3.

Section B

With reference to Traffic Separation Schemes:

(@

)

outline the requirements of Rule 10 applicable to a power driven vessel of 20 m ar
more in length; - :

Datasheet Q3 shows FOUR tracks, state, with reasons, the tracks that comply and the
tracks that do not comply with Rule 10.

A cargo vessel is to make an ocean passage from Los Angeles, California, USA to
Singapore.

(@
®)

©

(a)

(b)

Departure Position: 33°40'N 118°20'W
Landfall Position: 05°30N 121°10'E

Find the course and distance of the rhumb line track.

In addition, on completion of the ocean passage, a further 1260 nautical miles of
coastal passage is required.

The ETD Los Angeles is 1355 hrs ST on 26" July.

Ship’s speed 16.5 knots.

Find the ETA, Standard Time, to the nearest hour, at Singapore.

State SIX properties of a Mercator Chart.

The planet Venus was observed bearing 072°C by the OOW in DR position
12°15'S 83°39°E at approximately 0400 hrs, 11" June.
Chronometer showed 10h 32m 42s and had an error of 2m 03s fast.

Calculate the deviation for the direction of the ship’s head, if the variation
was 1.5°W. ’

At the time of observation the ship’s head by compass showed 300°C.

Using Deviation Card No.8, state the deviation that the OOW should have expected
and any subsequent action, in light of the celestial observation, that should be taken

by the OOW.

(12)

12)

(10)

&)
©)

12)

3



........ \:\..\x..Q~ V_UN.\_n_:

v, 3oell

-
lllll
~—-—

~Us V_UN.hn_: . oooo

-

xm» V_UWL|_.. -

oooooooooooooooooo
<

(10T HOUVIA T¢ €0 LAAHSV.LVA NOLLVDIAVN €£8-+€0







' Tone Dol
NAVIGATION g o g- Q)

Attempt ALL questions ‘ cD eV C \ (20 Nd Lt»

Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only. ’

Section A

1. At 0120 hrs, a ship steering 260°C, speed 14.4 knots, proceeding along the SW lane of the
Channel Traffic Separation Scheme observed Channel light float (49°55'N 02°55'W)
bearing 222°C, distant 6.8 miles.

Variation 8°W,

At 0140 hrs the course was altered to 294°C.

At 0230 hrs the ship stopped for engine repairs.

At 0320 hrs the ship resumed passage steering 294°C at 14.4 knots.
At 0340 hrs the ship a/c to 260°C for collision avoidance.

At 0400 hrs the ship resumed passage steering 294°C.

A Tidal Stream Atlas showed that the tidal stream was estimated to setting as follows:

between 0100 hrs and 0300 hrs 062°T x 1.6 knots;
between 0300 hrs and 0500 hrs 105°T x 2.8 knots.

Find EACH of the following:

- v
(a) the position of the ship at 0120 hrs; i ’ )
(b) the DR position at 0430 hrs; v , (12)
(c) the EP at 0430 hrs. 4 3 N ®)

-~ ~

Note: Assume all alterations of course and speed are instantaneous.

2. (a) Explain, with the aid of a sketch, the cause of Neap Tides. 3)

(b) A vessel is requested to shift berth whilst in the port of Antwerp (No.1539 ATT UK
and Ireland) and must pass under a bridge with a charted height of 9.6 metres.
(Assume charted height measured from MHWS)

The vessel expects to pass under the bridge with an air draft of 10.4 metres at
1550 hrs on Wednesday 4" March.

Find the clearance when the vessel passes under the bridge. (10)

[OVER



Section B
3. SOLAS Chapter V requires a Master to have in place a Voyage Plan prior to the
commencement of a passage.

(a) Outline the information contained in EACH of the following publications which
would be used in the appraisal stage:

(i) Ship Routeing Guide; 2
(ii) Merchant Shipping Notices; “4)

(iii) Annual Summary of Admiralty Notices to Mariners. )

(b) State FOUR factors to be considered when undertaking the planning stage to
determine an appropriate distance to pass off a headland. @

(c) State FOUR factors to be considered when undertaking the monitoring stage when
determining the frequency of position fixing. 4)

(d) With reference to execution and position monitoring for an intended passage, explain,
with the aid of sketches, the principle of EACH of the following:

(i) leading lights; “4)
(ii) sector lights. ()]

*

4. A vessel is to sail a coastal passage from Huelva, Spain to Almeria, Spain

Departure Position Huelva (WP1): 37°16'N 06°55'W
Entrance to Gibraltar Strait (WP2): 36°00'N 06°55'W
Exit Gibraltar Strait (WP3): 36°00'N 05°20'W
Arrival Position Almeria (WP4): 36°51'N 02°30'W
(a) Find the total distance from Huelva to Almeria. (12)

(b) Current Atlas indicates the following currents whilst on passage:
e 1¥]eg of passage — adverse x 0.5 knot
e 2" eg of passage — favourable x 1.0 knot
e 3" leg of passage — favourable x 1.0 knot

Ship’s speed 12.2 knots.

Find the total steaming time between the two ports. ()



T ne oty

5. (a) Whilst at anchor on the 18" June in DR position 43°45'N 175°50'W an OOW
observes the sun setting bearing 292°C.

Find the deviation of the compass for the ship’s head, if the variation is 1 1.5°E. ®

(b) With reference to the Bridge Procedures Guide, state TEN relevant factors to ensure

the composition of the Navigation Watch is adequate. (10)
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Sect;’on A

1. At 2130 hrs a vessel made the following observations:
Kauka (R Lts) (41°14'S 174°47'E) bearing 331°C
Baring Head light  (41°24'S 174°52E) bearing 088°C

At the same time Wellington harbour entrance Leading Lights (41°19'S 174°52'E) were
observed in transit.

Variation 22°E.
Find EACH of the following:

(a) the position of the vessel as a bearing and distance in relation to Turakirae
Head (41°26'S 174°55'E); (10)

(b) the deviation of the compass for the direction of the vessel’s head; ' 3

(c) the compass course to steer at 13.0 knots to pass 10.0 miles to starboard of Cape
Campbell light (41°44'S 174°17'E) assuming the tidal stream was slack and allowing
for a strong NW’ly wind causing 7° leeway; (10)

(d) the estimated time when Cape Campbell light will be abeam. (2)

2. A survey vessel with a draught of 4.5 metres anchors off Bon Accord Harbour, Kawau
Island, New Zealand (No.6397 ATT Pacific and Atlantic Oceans) at 1121 hrs ST on
Saturday 19" March.

The charted depth of the anchorage position is 7.6 metres.

Find the predicted reading on the echo sounder at the time of anchoring. (15)

[OVER



Section B

3. (a) State TEN factors to be considered when choosing an area for anchorage, as part of a
Voyage Plan. (10)

(b) With reference to Chart 5140:

(i) identify the chart symbol in position 41°21'.2S 174°18'.0E; 2)

(ii) identify the type of buoy and the colour of its light in position
41°24'.5S 174°50'4E; )

(iii) identify the chart symbol in position 41°19'.8S 174°49'.5E; )

(iv) determine the approximate range at which Cape Campbell light
(41°44'S 174°17E) may be sighted at night if the prevailing visibility is
3.0 miles and observer’s height of eye above sea level is 7.0 m; A3)

(v) using Datasheet Q3, find the direction and spring rate of the tidal stream in
position 41°24'.9S 174°28'.0E at 0830 hrs on 1* December. ()]

4. A vessel is to sail a rhumb line track for the ocean passage from Yokohama, Japan to
Mazatlan, Mexico.

Departure Position off Yokohama: 34°50'N 139°55'E
Landfall Position off Mazatlan: 22°45'N 110°00'W

(a) Find the course and distance of the thumb line track. (12)
(b) The Ocean Routeing chart for- March indicates that the current will be adverse at
1.0 knot for the 1% 2500 miles of the passage and favourable at 0.5 knot for the
remainder of the passage.

Ship’s speed 15.0 knots.

Find the ETA, Standard Time, Mazatlan if the time of departure Yokohama is
1000 hrs, ST, on 10™ March. )

5.  With reference to the Bridge Procedures Guide and MGN 315, Keeping A Safe
Navigational Watch on Merchant Ships:

(a) state the THREE conditions that the OOW shall ensure before handing over the
navigational watch; ©

(b) state the TWO circumstances that the OOW shall not hand over the watch; 4)

(c) state NINE factors that the relieving OOW should personally satisfy themselves when
taking over the navigational watch, )
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given after the names of prominent points are approximate to 1' and are to be used
for identification purposes only.

Section A

1. . At 1815 hrs, a ship proceeding eastbound in the Channel TSS observes E Channel buoy
(49°59'N 02°29'W) bearing 035°G.
30 minutes later the same light bore 318°G.
Ship steering 073°G, speed 14.4 knots.
Tidal stream setting 352°T, rate 2.2 knots.
Gyro error 2° low.

(a) State EACH of the following:
(i) the position of the ship at 1845 hrs; ®)
(ii) the EP at 1900 hrs. &)
(b) The master instructed the OOW to alter course and speed at 1900 hrs so as to arrive
at a position 5.0 miles due south of the Needles Pilot Station (50°38'N 01°39'W),
30 minutes before pilot boarding at 2300 hrs.

Find the required gyro course and speed assuming a tidal stream was setting 081°T x
1.8 knots and now allowing for an E’ly wind causing 3° leeway. (12)

[OVER



2.

(a) On Worksheet Q2 rﬁark and clearly label the levels between which EACH of the

(b)

following are measured:

(i) Air draught;

(ii) Charted Height;

(iii) Height of Tide;

(iv) UKC;

(v) MHWS.

A contaiﬁer vessel departing Avonmouth (No.523 ATT United Kingdom and Ireland)
with a draught of 10.2 m and an air draft of 31.2 m must pass under a bridge with a

clearance of at least 2.5 m. The bridge has a charted height of 31.9 m.

Calculate the highest height of tide that the vessel will be able to pass under the
bridge with the required clearance.

Note: Assume Charted Height from MHWS

(2)
2
)
()
6y

®)



Section B

T Reli

3. A coastal passage from Tor Bay Deep-Sea Pilots (50°25'N 03°27'W) to Weymouth
(50°37'N 02°27'W) is being appraised.

(a) Outline the type of information that could be extracted from the Sailing Directions to

(b)
©

d

(e)

assist the OOW in appraising this passage.

State SIX other publications that should be consulted as part of this appraisal process.
The local radio has issued the following weather forecast for the area around Bill of
Portland (50°31'N 02°27'W): Wind S’ly F 5/6, intermittent drizzle, visibility
moderate to poor.

Draught of vessel: 4.5 metres.

Appraise EACH of the following passage plan optiohs, explaining THREE factors
that are relevant to EACH option:

(i) passing to the West of The Shambles Bank (50°31'N 02°22'W);
(ii) crossing over The Shambles Bank;
(iii) passing to the East of The Shambles Bank.

State the preferred option to be recommended to the Master for the given conditions,
from the options appraised in Q3(c).

With reference to Bill of Portland light (50°31'N 02°27'W), state the purpose of the |

fixed red light.

At 2150 hrs UT 22™ January, a container vessel in the South Atlantic receives a call for

assistance from an oil tanker that has a fire onboard.

Your container vessel, in position 50°49'S 60°59'W, makes contact with the oil tanker and
agrees to rendezvous in position 53°30'S 62°30'W.

(a)

(b)

Calculate, by Plane. Sailing, the required course and distance to the rendezvous
position.

To ensure there is sufficient light on arrival, it is decided to rendezvous one hour after
sunrise the following morning.

Find own vessel’s speed required.
1%

©)
(€))

3
©)
3

1)

@)

(10)

®

[OVER



5.

(a) With reference to The Merchant Shipping (Distress Signals and Prevention of

Collision) Regulations:
(i) state the reason that every vessel shall at all times proceed at a safe speed;

(i) explain why EACH of the following factors are to be considered in determining a
safe speed:

(1) the draught in relation to the available depth of water;

(2) at night the presence of background light such as from shore lights or from /.
back scatter of her own lights; ‘

(3) the more exact assessment of the visibility that may be possible when radar
is used to determine the range of vessels or other objects in the vicinity. )

(b) The Bridge Procedures Guide, Annex AS, contains the required boarding

©)

arrangements for pilots.
(i) State the maximum freeboard for using a pilot ladder by itself.

(ii) State the required arrangements when the freeboard is greater than the maximum
freeboard for using a pilot ladder and no side door or hoist is available.

The Bridge Procedures Guide, Annex A7, - Guidance on Steering Gear Test Routines
- contains guidance on the rudder movement and the procedures to be implemented in
the steering flat during the test.

Outline the guidance on these aspects of the steering gear tests.

3

3

2
|

i A

3

¢y

“)

@
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given in brackets after the names of prominent points are approximate to 1' and are
to be used for identification purposes only.

Section A

1. At 0400 hrs, during restricted visibility, a vessel bound for Waterford Harbour observed
the eastern extremity of Robert’s Hd (51°44'N 08°19'W) by radar, abaft the port beam,
range 6.1 miles.

At 0515hrs during an improvement in visibility, Ballycotton Island light
(51°50'N 07°59'W) bore 342°C. '

Vessel steering 060°C at 7.0 knots.
A tidal stream was setting 133°T, rate 1.2 knots, throughout.
An ESE’ly wind was causing 3° leeway throughout

Variation 7°W.

Find EACH 6f following:

(a) the position of the vessel at 0515 hrs; (14)
(b) the course andr speed made good; : ' 3
(c) the time and bearing of Ballycotton Island light when abeam; - ()
(d tt;e compass bearing of Ballycotton Island light when abeam. | : - 3)

2. (a) A vessel with a draught of 5.5 metres is due to arrive late afternoon at Port Talbot
(No.510 ATT United Kingdom and Ireland) on the 24™ March. There is a shoal patch
in the port approaches with a charted depth of 2.3 metres. _

Calculate the latest time that the vessel can cross the shoal on the PM ebb tide whilst
maintaining an UKC of 1.0 metre. _ 1)

(b) State SIX possible reasons for differences between the published helghts/tlmes and
actual heights/times experienced. 3)

[OVER



Section B

3. During the appraisal stage of the proposed passage in Q1, the Admiralty List of Lights and
Fog Signals is to be used to obtain full details of Ballycotton Island light (No.5774).

(a)

)

With reference to Datasheet Q3(a) (Ballycotton Island light) and Chart 5048, explain
EACH of the following:

(i) bl1.5,si2,bl1.5si2,bl1.5,si2,bl1.55i78;

(i) W238°-048°(170°), R048°-238°(190°);

(iii) the reason Ballycotton is shown i  in bold letters; /A arse FIE

(iv) the height of the structure; /5 METALS

(v) the visual appearance of the lighthouse structure as seen from a sh1p during
daylight hours; /3 74 Sour L)W T e S IS YA LU L gl LA

(vi) the purpose of the flashing red light. p» s~z gn_

With reference to Datasheet Q3(b), determine the approximate range at which
Ballycotton Island white light may be sighted at night if prevailing v1S1b111ty is

- 8.0 miles and observer’s height of eye is 10.0 metres.

(c)

®

Chart Interpretation 5048:

(i) identify the chart symbol in position 51°49'.8N 08°01'.6W; Ras o ! /j} 5

,j,f ot [

(ii) state the mnature of the seabed surrounding Ballycotton Island
(51°50N 07°59'W).  Rock - Loebs talotiar @ O /0

4. A vessel is to sail an ocean passage from Funafuti, Tuvalu, South Pacific to Brisbane,
Queensland, Australia, via Labasa, Fiji, South Pacific and thence Port Sandwwh Vanuatu,
South Pacific. ,

Funafuti, Tavalu (WP1): 08°31'S 179°22°E

Labasa, Fuji (WP2). 16°26'S 179°22'E

Port Sandwich, Vanuatu (WP3): 16°26'S 167°47E

Brisbane, Australia (WP4): 27°27'S 153°04'E
(a) Find the total distance of the ocean passage.

Calculate the total steaming time of the ocean passage, to the nearest hour, if vessel’s

passage speed is 11.4 knots.

)
)]
2)
)

3
)

4

2ot (2)

2

a6

@




5.

(@)

(b)

Dec 04y

At approximately 1545 hrs, ship’s time, on the 10thMarch in DR position
52°45'S 59°27'W, the compass bearing of the SUN was observed to be 288°C.

Chronometer showed 7h 42m 15s.
Chronometer error 45 seconds slow.

Calculate the deviation for the direction of the ship’s head, if the variation was 1°E. (16)

Using the time stated in your answer for Q2(a), state how much daylight is remaining
after crossing the shoal. _ (%)
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NAVIGATION

Attempt ALL questions

Marks for each question are shown in brackets

The positions given in brackets after the names of prominent points are approximate to 1' and are
to be used for identification purpeses only.
<

Section A

1.

(2)

®

At 1430 hrs, a ship steering 073°G, speed 16.0 knots, using the appropriate lane in
the Traffic Separation Scheme, was in position Greenwich buoy (50°25'N G0°00")
abeam to port, distance 5.2 miles. ’

The Chief Engineer advises the Master that the ship will need to be stopped so as to
carTy out necessary repairs to the main engine.

At 1515 hrs, the ship a/c to 060°G to leave the traffic lane.

At 1600 hrs the ship is stopped.

Gyro Error 2°H.

HW Dover, springs, 1230 hrs.
Tidal stream predictions to be obtained by means of @

Find EACH of the following:

(i) the observed position at 1430 hrs; @
(il) the DR position at 1600 hrs; | M
(iii) the EP at 1600 hrs. (10)

At 1700 hrs, the main enéine repairs are complete and the ship is to rejoin the traffic
lane and continue her passage at a reduced speed of 12 knots.

Find EACH of the following:
(i) the EP at 1700 hrs; . 4

(i) the ground track required to a position Bassurelle buoy (50°33'N 00°58'E)
bearing 000°T x 1.5 miles. ' 3)

Note: Assume all alterations of course and speed are instantaneous.

An oil tanker is to enter the port of Dalian Gang (No.7421 ATT Pacific and Atlantic

Oceans) on 1™ August and the Master instructs the QOW to determine tidal predictions.

Determine the HW and LW predictions for the port of Dalian Gang on 1% August. (12)

[OVER



/LR

Section B

3.

With reference to Traffic Separation Schemes:

(a) as Officer of the Watch on a dry cargp vessel of length 100 m, outline the elements
contained in Rule 10 of the International Regulations for Preventing Collisions at Sea
which- must be taken into consideration when appraising and planning a passage
through or in the proximity of a Tyaffic Separation Scheme;

(b) Datasheet Q3(b) shows FIVE tracks, state, with reasons, the tracks that comply and
tracks that do not comply with Rule 10.

At 1600 hrs, ship's time, 30" April, a ship bound from Fremantle, Westem Australia
(32°03'S 115°44'E} to the Suez Canal, Bgypt (29°58'N 32°33'E) is in position
11°39'S 78°16'E. 'I_‘he ship is keeping ship’s time congistent with Zone Time,

Due to a serious eye injury sustained by a crew member the Master diverts the ship to
Diego Garcia, Chagos Archipelago 07°19'S 72°28'E and increases to the maximum ship
speed of 16.5 knots.

Find EACH of the following:.
(a) by Plane sailing, the course and distance to Diego Garcia;

(b) the ETA, Standard Time, at Diego Garcia.

(a) The Bridge Procedures Guide issues guidance on the composition of a navigational
watch.

(i) Outline the rationale and objective of forming a bridge team when the ship is
navigating in restricted waters.

(ii) State TEN factors to be considered in determining the bridge composition when
navigating in restricted waters. )

(b) The Merchant Shipping (Distress Signals and Prevention of Collision) Regulations
1996, contains factors to be considered when determining a safe speed for a vessel.

State the factors that are to be taken into account by all vessels when determining a
safe speed.

€))

(15)

(10)
5 (5)

&)

(10

6
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NAVIGATION
Attempt ALL questions

Marks for each question are shown in brackets

The positions given in brackets after the names of prominent points are approximate to 1' and are
to be used for identification purposes only.

Section A

1. At 1500 hrs from a vessel at anchor near Port Talbot Pilot Station (51°29'N 04°00'W), the
following bearings were obtained:

Porteyon Pt (51°32'N 04°13'W) 300°C

Mumbles Head lighthouse (51°34'N 03°58'W) 030°C

Scarweather light float (51°27'N 03°56'W) 120°C

Variation 6°W.

(a) Find the position of the vessel and the deviation of the ship’s head at 1500 hrs. (13)

(b) The vessel is to depart the anchorage at 1700 hrs and the passage plan is to pass
northwards of Lundy north light (51°12'N 04°41'W) with a CPA of 3.5 miles.

Ship speed 13.0 knots.

Tidal stream was setting 265°T x 1.8 knots.
Height of observer 10.0 metres.

Prevailing meteorological visibility 4.0 miles.

Find EACH of the following:

(i) the compass course to steer at 1700 hrs to make good the required course; 6)
(i) the range that Lundy north light will be first observed; ' ' “4)
(iii) the ETA when this light will be first observed; o 3)
(iv) the relative bearing of the light when first observed. 2)

2. A vessel, leaving the port of Milford Haven with a maximum draught of 7.8 metres,
grounds on a mud bank.
Find the earliest time that the vessel can be refloated, allowing 0.3 metre to break the
vessel out of the mud, if the vessel grounded at 2145 hrs.on the 15" March. (12)

[OVER



Section B

3. As part of a voyage, a vessel is to undertake a passage through the English Channel and
Dover Straits.

(@

(b)

©

Explain how the use of Admiralty Chart 5500, Mariner’s Routeing Guide, English
Channel and Southern North Sea can aid an OOW to plan this passage through busy
and congested waters.

State FIVE precise objectives of a routeing scheme, as outlined in the IMO Ship’s
Routeing Guide.

With reference to Chart 5047:

Find the direction and rate of the tidal stream, using <I> between 0050 hrs and
0130 hrs UT on Tuesday 24" February.

4.  The following table is an extract from a ship’s log:
Date Ship Time Log Book Entry
25" Apil | 1200 | O D povn 224N 178d0W
27% April 1200 hrs gﬁspcoesl’(?s:tial Pos’n: Z:ggg }Zg:;;‘%
During the evening of the 25™ April, the clocks were advanced by 24 hours to allow for the
change in time zones.
Find EACH of the following:
(a) by Mercator sailing, the course and distance made good between 1200 hrs 25™ April
and 1200 hrs 27" April;
(b) the speed made good between 1200 hrs 25 April and 1200 hrs 27" April;
(c) the set and rate of the current experienced between 1200 hrs 25" April and 1200 hrs
27" April.
5.  With reference to the Bridge Procedures Guide and MGN 315, Keeping a Safe

Navigational Watch on Merchant Vessels:

(@)

(®)
©
)]

state the specific condition when consideration may be given to the OOW acting as
sole look-out;

state the factors that should be considered prior to the OOW acting as sole look-out;
state the purpose of maintaining a look-out;

outline the guidance on how the OOW may fully engage the look-out’s attention.

12)

©)

&)

®

3

&)

@)
®)
®
3)



NAVIGATION
Attempt ALL gudstions
Marks foreaclt giisstion are shown in brackets

The posﬂmm gwm in brackets after the names of prominent points.are approximate to 1’ and ace
to be used for ;&ﬁﬁti,_”_: sation purposes only.

i hcat;ilmd of f}magfme@‘s {5@%‘5’1‘% i}i}"‘%’ﬁ’}, by rm!af b@amw*
2 raﬁge c;ff hmdiamti Eje‘s;de ighthouse 12.2 mijlés.

Variation 2°W.
(&) “State thie position of the vessel at 1600 hrs, :

() At 1650.hrs thie vessel alfers course (0 266°C due w collision avoidance.

increases sp@ed o0 I{J 0 kmis

A Tidal Stream- Atlas predicts that the tidal stream was e%ixm;md 16 be setting as
follows:

Msﬁn 1530 brs and 1630 hrs 04497 x. 1.2 kriogs;.

between 1630 hrs. and 1730 hrs 055°T x° 1.3 knaits;
between 1730 ey and 1830 hrs 044°T x 1.3 knots.

Find EACH of the following:

(). the DR position-at 1810 hrs; ()
(i) the EP at 1810 hrs: ()
ey AL1830brs Royal Sovereign light (50°43'N 00°26'E)-is d&t{}&:fﬁ{i by mdzr boaring.

116° Relutive, range 7.0-miles,
Find the actual set dnd rate of the fidal stréan experienced Since 1600 his, &)

Note: Assime all alterations of cowrse and speed.ave instantoneois.

2. At 1135 hrs on Mondiy 1% August a ship with a draught of 5.8metres grotnded on a
mudbank with a charted depth of 4.5 metres Whilst appmm,ﬁmff Lido He Buar, Chipa

(No 1392 ATT Pacific and Atlantic Oceans). -

Caloulate the earlibsttime that the ship will be refloated alfowing (0.5 metre to break the

shipout of the mud, (12
[OVER




Section B

3. ¢y On Chart 3046, a vessel bound for Dover Pilot Statlon (31°07N O1°22°E) s in
position with Cap Gri-Nez hghﬁhm: TN {)}‘f’%‘ﬁ) b - ’I‘ x T4 miles,
steering O15°T at a speed of 14kn ginten © - )
TSSappray* .~ SWaol . Buoy {Sl%ﬁ 01°38'E).

() OpCh oo T e e e e s S king the TSS. &)

Gy Fxp&am why the tracks-indicated are considered g0 - 7 ° ing this

A 8% .and the tide is a5 per lid nd ‘M’
HW ﬁgmﬂgx Stay ) steer to-comply with rule 10¢ of IRPCS as
regards crossing the TSS: 3)

by Thewvesselin Q3@ on zong when crossing |
State TWO other ¢ireurnstances®  ssel may enterthe separati

(¢) State the differenive belween adopted and non-adopt ~  teing schemes. @)

{dy Siate the TWO prescribed cireumstances when a ship is-exempt from: mmpiymg wxih
International Regulations for Pt T 7 ion ap Seawithom 7 y
ton Scheres. @r

4. The following table is amextract:froms ™77 Took:

| Date i sm;mme T
ami*m 97@2}% '
{ o} §W

3 {
pwrsn e i

|25ty |12

‘-gg‘ig )

Find EACH of the following:

@ by B "t Y 000
25" d 1200 hrs 26™ May; 13)

(by the . famde vttt s 25% and
12 $26"May. (5)



5

€@y With reference to the Bridge Procedures Guide:

) list EIGHT items of equipment that should have beeii prépared and checked

prior to the vessel’s arrival in post;.

i) ‘state: FOUR checks that havéto be made by thic QOW-wheh

th rieference to SOLAS Chapter V, outline the 1
i following:

) dee

(i) seveie ice accretion.

ig requiremients for EACH

&)

4

3)

@)
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given in brackets after the names of prominent points are approximate to 1' and are
to be used for identification purposes only.

Section A
1. At 2120 hrs, 23™ April, a vessel bound for Cork Harbour (51°51'N 08°15'W) observes
Kinsale A-East Platform (51°22'N 07°56'W) bearing 302°C.

At 2140 hrs Kinsale A-East Platform and Kinsale B-West Platform (51°22'N 08°01'W)
were in transit.

Ship steering 330°C, speed 10.8 knots.

Tidal stream slack.

Leeway 7° for a W’ly gale.

Variation 6°W.

(a) Find the position of the vessel at 2140 hrs. (10)

(b) At 2200 hrs, the vessel is advised that the berth will not be available until the evening
of 24™ April.

The Master decides to anchor in Ballycotton Bay (51°51'N 07°57'W) to seek shelter
from the westerly gale until the following evening.

Find EACH of the following:

(i) the EP at 2200 hrs; 5)

(i) the compass course to steer at 10.8 knots to waypoint 51°50".0N 07°57".0W
assuming a tidal stream was now setting 057°T x 1.0 knot and allowing 7°

leeway for a W’ly gale. (10)

Note: Assume alteration of course at 2200 hrs is instantaneous.

[OVER



The vessel referred to in Q1 (Chart 5048) anchors in position 51°51".0N 07°56'.6W,
Ballycotton Bay (No.754 ATT United Kingdom and Ireland), with a maximum draught of
9.8 metres at 0100 hrs, 24™ April.

The vessel is to commence weighing anchor at 1500 hrs, 24™ April.

Find EACH of the following:

(a) the predicted UKC when the vessel anchors;

(b) the predicted minimum UKC whilst the vessel is at anchor;

(c) the predicted time that the minimum UKC occurs.

(10)
3)
2)



Section B

3. (a)

(®)

(©)
(D

State the use of transit bearings. (10)

State FIVE considerations to be taken into account when selecting objects to be used
as transits. &)

Explain the use of clearing bearings. 3)

Explain, with the aid of sketches, how EACH of the following could be used when
forming a Passage Plan into a harbour:

(i) sector lights; 4)

(ii) leading lights. C))

4.  The following table is an extract from a ship’s log book:
Date Ship Time Log Book Entry
B August 1200005 | Orerved poiton 02205 1313w
1 Septeabe 1200 | rered positon01°47N 07°34W

(a)

(®)

Find, by Plane sailing, the course and distance made good between 1200 hrs
31% August and 1200 hrs 1% September. (10)

At 0200 hrs 1* September, ship’s time, the clocks were advanced by 1 hour to allow
for the change in time zones.

Find EACH of the following:
(i) the speed made good between 1200 hrs 31% August and 1200 hrs 1** September; 4)

(i) the set and rate of the current experienced between 1200 hrs 31% August and
1200 hrs 1% September. “4)

[OVER



5.

(a)

(b)

©

On 16™ December, a ship in DR position 14°23'S 93°15'W, the OOW obtains a
bearing 235°C of the SUN at sunset.

Calculate EACH of the following:

(i) the true bearing;

(i) the deviation for the direction of the ship’s head if variation was 18°E.

At the time of observation the ship’s head by compass showed 150°C.

State, using Deviation Card No.12, the deviation that the OOW should have expected
and any subsequent action, in light of the celestial observation, that should be taken

by the OOW.

State the position of the apparent sun, in relation to the visible horizon, when an
amplitude bearing should be obtained.

(N
3)

4

@)
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NAVIGATION

Attempt ALL questions

Marks for each question are shown in brackets

The positions given in brackets after the names of prominent points are approximate to 1' and are
to be used for identification purposes only.

Section A

1. At

2220 hrs, 16" April, from a vessel steering 030°C Cape Cambell light

(41°44'S 174°17'E) bore 334°C, distant 7.9 miles from light.

Variation 23°E.

(a) Find the position of the vessel at 2220 hrs.

(b) The vessel is inward bound to Wellington Harbour (41°17'S 174°48'E) and is

2. (a)

(®)

©

programmed to embark the pilot at 0200 hrs, 17™ April.

The Master instructs the OOW to make good a track to be in a position with
Wellington Harbour leading lights (41°18'S 174°51'E) in line and- Turakirae Head
(41°26'S 174°55'E) bearing due east at 0120 hrs, 17" April.

Find EACH of the following:

(i) the compass course to steer and the ship’s speed required to comply with the
Master’s instruction assuming a tidal stream was setting 338°T x 1.4 knots
throughout and allowing 3° leeway for a s’ly wind; : -

(ii) the compass bearing when Cape Campbell light is abeam;

(iii) the speed to make good.

A vessel has to cross a shoal, charted depth 6.9 metres, at St. John’s Harbbur,
Newfoundland. The vessel’s draught is 6.8 metres and an UKC of 1.0 metre must be

maintained.
ETA at the shoal is 0500 hrs, Standard Time, 16™ February.

State whether it is safe to cross the shoal on arrival and, if it is not safe, find the
earliest predicted time that the ship can safely cross the shoal.

Explain EACH of the following with reference to the tidal predictions for
Newfoundland, St. John’s Harbour:

(i) the circle symbol beneath the date and day 9™ March, Friday;
(ii) the significance of this symbol relative to the tidal characteristics.

With reference to Worksheet Q2, explain why there are THREE distinct tidal curves

shown.

)

(13)
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3

®
@)
@
3)
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Section B

OC7 2012

3. Chart 5140

The OOW of a ship, outward bound from Wellington Harbour (41°17'S 174°48'E) is
planning a passage from the pilot station (41°24'S 174°50'E), through the Cook Strait
(41°10'S 174°30'E) to a waypoint 40°20'S 174°20'E. The passage is to be executed

during daylight.

(a) Identify the charted dangers of this passage.

(b) Identify the charted features that would be used to monitor this passage.

(c) State the possible effects of the Area of Magnetic Disturbances in charted position
41°18'.6S 174°24'.1E.

(d) State and explain the abbreviation Oc contained in the charted characteristics of
Baring Head light (41°24'S 174°52'E).

(e) Determine the approximate range at which The Brothers light (41°06'S 174°27'E)
may be sighted on this passage if prevailing visibility is 10 miles and observer’s
height of eye is 7.0 metres.

4. (a) A vesselis charted to carry a full cargo from Almeria, Spain to Halifax, Nova Scotia,
Canada. The vessel will sail loaded to her summer marks and so cannot enter the
North Atlantic Winter Zone until sufficient fuel, water and steres have been
consumed.

Coastal passage distance Almeria to Strait of Gibraltar departure waypoint 180 miles.
Strait of Gibraltar waypoint 36°00'N 05°55'W.
Waypoint at which ship’s freeboard will be at the winter marks 36°00'N 31°45'W.
Landfall position Nova Scotia coast 44°28'N 63°32'W.
Coastal passage distance, landfall to Halifax 11 miles.
Calculate the total distance of the thumb line passages.

(b) The charter agreement requires the ship to present itself ready to discharge the cargo

at 0600 hrs, Standard Time, 26™ February.
The ship will commence passage at 2300 hrs, Standard Time, 16™ February.

Calculate the speed to be made good to comply with the charter agreement.

)
®

(3)

3

%)

(12)

Q)



5.  (a) In the early part of the 0400 hrs — 0800 hrs watch on 10™ June, an OOW obtained a
bearing of VENUS 077°G.

DR 10°30'S 82°30'E

Chronometer showed 10h 53m 22s.
Chronometer error 1m 11s slow.

Find the error of the gyro. . (10)

(b) State FIVE instances when the OOW should check the gyro and magnetic compass
error. ©)
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NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given in brackets after the names of promment pomts are approximate to 1' and are
to be used for identification purposes only.

Section A

1.  At2145hrs Fl (4) 20s light (36°31'S 175°29'E) is observed bearing 197°C.
At 2215 hrs Channel Island light (36°25'S 175°20'E) is observed bearing 242°C.
Vessel steering 253°C, speed 14.0 knots.
Tidal stream setting 086°T x 1.2 knots throughout.
SE’ly wind causing 5‘.) leeway throughout.
Variation 19°E. |

(a) Find EACH of the following:

(i) the 'position of the vessel at 2215 hrs; (10)
(ii) the ETA when Channel Island light is abeam; 5)
(iii) the distance off Channel Istand light when abeam. . 2)

(b) When the vessel is in the position abeam of Channel Island light, the course will be
altered to proceed to a position 36°29".8S 174°51".0E (WP1).

Find EACH of the following:
(i) the compass course to steer to WP1; : @)]
(ii) the ETA at WP1. “)

2. A vessel is to enter the harbour of Darwin, Australia and pass under a railway bridge with
a charted height of 9.4 metres. (Assume charted height measured from MHWS)
The vessel’s masthead is 9.9 metres above the waterline.
The vessel arrives off the port at HW on the afternoon of the 30" March.

State the earliest time that the vessel:can pass under the bridge assuming a clearance of
1.0 metre being maintained. _ (12)

[OVER



Section B

3. (a) State the factors to be considered when planning a landfall.
(b) With reference to Chart 5138, determine the approximate range at which Channel
Island light (36°25'S 175°20'E) may be sighted at night if prevailing visibility is
5.0 miles and observer’s height of eye is 8.0 metres.

(c) Chart Interpretation 5138

(i) Explain the meaning of the term WGS 84 POSITIONS indicated outside the top
left margin.

(ii) Identify the chart symbol in position 36°26'.5S 175°19'.9E.

(iii) Identify the chart symbol in position 36°32'.9S 175°07".0E.

‘4. A vessel is to sail a thumb line track for an ocean passage from Nauru Island to Honolulu,

Hawaii, USA.
Departure Waypoint 00°32'S 166°56'E
Destination Waypoint 21°19'N 157°52'W

(a) Calculate the course and distance of the rhumb line track.

(b) The Ocean Routeing charts for May indicate that the current will be favourable at
1.5 knots for the initial 3 days of the ocean passage. Thereafter the current will be
adverse at 0.5 knots for the remainder of the ocean passage.

The ETD Nauru Island is 25® May at 0945 hrs, Standard Time and ship’s speed is
13.5 knots.

(i) Calculate the total steaming time of the passage, to the nearest hour.

(ii) Find the ETA, Standard Time, Honolulu.

5.  (a) AnOOW observes the SUN bearing 248°G at sunset on the 23" January whilst in DR
position 18°58'S 116°15'E.

Find the error of the gyro compass.

(b) The OOW on the bridge of a ship observes a crew member fall overboard from the
port side of the focsle.

State TWELVE actions to the situation.

(12)

@

@
@)
@
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NAVIGATION

Attempt ALL questions

Marks for each question are shown in brackets

The positions given in brackets after the names of prominent points are approximate to 1' and are
to be used for identification purposes only.

Section A

1. At 1700 hrs, a vessel steering 140°C, speed 11.5 knots, observed Stephens Island light
(40°40'S 174°00'E) bearing 266°C.

At 1800 hrs Cape Jackson light (41°00'S 174°19'E) was observed bearing 191°C.

High Water Port Taranaki 1930 hrs, Springs.

An Easterly Wind was causing 4° leeway throughout.

Variation 22°E.

Find EACH of the following:

(@
®)
©

2. (a)

®

(©)

using @, the position of the vessel at 1800 hrs;
using @, the EP at 1900 hrs;

the relative bearing of the Brothers light (41°06'S 174°26'E)7 whfzn abeam

A chemical tanker is to enter the port of Yingkou, China (No.7394 ATT Pacific and
Atlantic Oceans) on 30" June and the Master instructs the OOW to determine tidal

predictions.
Determine the HW and LW predictions for the port of Yingkou on 30™ June.

State the criteria used to determine which Standard Port a Secondary Port is linked to
when the Part II correction tables were compiled.

When the Standard Port and Secondary are not in the same country, state how the
time difference between the two countries is accounted for within the ATT.

(15)
®
)

12
€]

©))
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Section B

A vessel is undertaking the passage through Cook Strait (41°13'S 174°30'E) during the
hours of darkness and is expected to be abeam of Ohau Point (41°14'S 174°39'E), distant

Chart 5140

6.0 miles at 2020 hrs.

@

(b)
(©

State the primary method of position fixing that should be used whxlst undertaking

this night-time transit of the Cook Strait.

Explain why parallel indexing cannot be used as a primary means of position fixing.

State TWO means that would be used to cross check the primary means of position

- fixing.

d

(iii) State the purpose of the sectored red light of The Brothers light

(i) Determine the approximate range at which Ohau Point light may be sighted on
this passage if prevailing visibility is 8.0 miles and observer’s height of eye is

6.0 metres.

(ii) Identify the chart symbol in position 41°28'.9S 174°39'.0E.

(41°06' 174°26E).

(@iv) Sketch the symbol to indicate a drying height of 2.3 metres.

- At 1430 hrs Standard Time, 26™ July, a ‘bulk camet departs Timaru, New Zealand and

sets a rhumb line course to Iquique, Chile.

(@)
)

" Find the ETA, Standard Time, Iquique at landfall position.

Departure Position 44°24'S 171°19°E
Landfall Position 20°12'S  70°09'W

Find the course and distance of the rhumb line track.
The ocean currents will affect the bulk carrier as follows:

e 1% 1500 miles — Favourable at 0.5 knot
¢ Subsequent 3000 miles — Adverse at 1.0 knot
¢ Remainder — No current

Bulk Carrier’s speed 12.8 knots.

2)
2

2

@
3)

3)
€))

(10)

(10)



With reference to the Bridge Procedures Guide:
(a) list TEN bridge checklists; (10)
(b) list SIX emergency checklists; (6)

(c) explain why teamwork is considered good management of bridge procedures. 6)



so47

NAVIGATION
Attempt ALL questions
Marks for each question are shown in brackets

The positions given in brackets after the names of prominent points are approximate to 1' and are
to.be used for identification purposes only.

Section A

1. At 0630 hrs, 17® December, a vessel obtains the following observations:

Bull Point light (51°12'N 04°12'W) bearing 224°G
Foreland Point light ~ (51°15'N 03°47'W) bearing 126°G
Scarweather light float ~ (51°27'N 03°56'W) bearing 011°G
Find EACH of the following:
(a) (i) the position of the vessel at 0630 hrs; _ ' 8)
(ii) the error of the gyro. : ' 2)

(b) Find the gyro course to steer at a speed of 14.5 knots to a position Lundy North light
(51°12'N 04°41'W) bearing 172°G x 4.4 miles counteracting the effects of a tidal
stream estimated to be setting as per 5 hours before HW Avonmouth, springs. @)

(c) At 0745 hrs Lundy North light is observed bearing 238°G x 12.0 miles.

Plot EACH of the following:
(i) the vessel’s position at 0745 hrs; o 3)
_ (ii) the DR position at 0745 hrs. ' (37)
()] . Find the actual set, drift and rate of the tidal stream experienced. | A)

2. (a) The Admiralty Tide Tables state that chart datum is “at or near the level of Lowest
Astronomical Tide”. ' :

Explain the term Lowest Astronomical Tide. A3)

(b) A vessel, draught 7.8 metres, outward bound from Southampton is to pass over a
shoal, charted depth 7.4 metres. An UKC of 1.0 m must be maintained at all times.

ETA at the shoal is 0245 hrs, 24® March.

Calculate whether it is safe to cross the shoal at this time. = 9)

[OVER




Section B

3.

(@)

(®)

A passage plan should aim to establish the most favourable route while maintaining
appropriate margins of safety and safe passing distances offshore. :

State SEVEN factors that should be taken into account when deciding on an
appropriate ocean passage route. ' ' '

With reference to Chart 5047:

(i) state the meaning of the given light characteristic (vert) of Minehead harbour
lights (51°13'N 03°28'W);

(ii) using @ , find the direction and rate of the tidal stream between 1610 hrs and
1640 hrs on Saturday 7" February.

In order to undertake a replenishment at sea, a fleet auxiliary vessel and a warship.have
agreed to rendezvous in position 00°00’ 00°30'E.

At 1730 hrs UT, 9® December the two vessels are in positions:

(@)

()

Warship 01°16'S 02°35'W
Fleet auxiliary vessel 00°00" 03°05'E

Calculate EACH of the folloWing to make good the rendezvous:
(i) the course and distance for the warship;
(i) the course and distance for the fleet auxiliary vessel.

Calculate the speeds required for both vessels to make good the rendezvous pdéition
if the replenishment is to commence at sunrise on the 10® December. .

With refetence to the Bridge Procedures Guide and MGN 315, Keeping A Safe
Navigational Watch on Merchant Ships:

(@

()

state TEN of the identified requirements of a navigating officer performing a
navigational watch;

state TEN circumstances when the Master must be called.

(14)

¢))
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March 10

Q1 2330 50-43.4N 000-50.2E 2230 50-48.8N 001-02.8E time of transit 0039, brg 313.5C
Q4. 510.6’ 10" Dec 19h 51m

Q5 amplitude 267.5 gyro error 1.5 low deviation 9.5 east

July 2010

Q1 0630 40-17.7S 174-18.4E Gyro Co 168 Set 325 x 1.2kts (2.6) CPA 0917, 2.7

Q2 Maximum Ht of Tide req’d 2.0 or 2.1, latest time 0522hrs

Q5. Deviation 2 West

October 10

Q1 51-36.5N 004-50.5W Deviation 3°®* Compass Co 162.5, est st time 2hr 43m, light will be first
seen at luminous range 13.7

Q2 2130 UKCis 12.2m, UKC at LW is 9.2m

Q4. 6233’ 12" October 01-15

December 10

Q1 Compass Co 044.5 req’'d speed 9.8kts, set 080t x 1.8kts 50-43.4N, 000-50.2E
Q2 23" Feb, LW 0153 0.6m HW 0815 1.4m, LW 1435 0.7m, HW 2039 1.2m
Q4. 4386’ 6™ May 08h 38m

Febuary 2011

Q1 Gyro 030, actual set 250t x 3.7kts. CMG 020 x 7.9 kts

Q2 earliest time 1902hrs 13" feb, latest time 0159hrs 14™ feb

Q4. 111x 110.6 16™ May 17h37m 16™ May 15h 47m

March 2011

Q1 35-29.4S 175-32.5E 293G 1937hrs 36-36.4S 174-59.4F 236G 9.7 kts
Q2 2040hrs

Q4. 256 x6971° 17" Aug 00h46m Q5. 0.1 West

Q5. Deviation 5.1E, card 7W

June 2011



Q1 50-00N 002-49.2W, 50-05.4N 003-39.0W, 50-05.5N 003-29.4W
Q2 3.1m clearance

Q4. 299.2° 35h 0OOm Q5 9.3 East

Q5. Deviation 0.1 west

July 2011

Q1119x4.8 6 west 194 compass 2355hrs

Q2 echo sounder 4.6m

Q4.097 x 5866 26™ March 06h 44m

October 2011.

Q1. 49-56.0N 002-25.0W 49-57.5N 002-19.6W 032G x 11.4kts

Q2. 114m

Q4. 199 x 170.4 15.04kts

December 2011.

Q1.51-44.6N 007-56.5W 066 x 9.2 (7.4kts) 0525hrs 330C 330T-330C
Q2.1743

Q4. 8 days O1hr 2196.5

Q5. 9.1 east, 2 hours

February 2012

Q1. 1430- 50 19.6N 000 02.6E 1600DR 50 29.7N 000 36.5E EP 50 29.4N 000 33.7E
1700 EP 50 29.4N 000 33.7E 083 true

Q2 0008-0605-1235-1841 3.1,0.4,3.4,0.55

Q4. 307 true x 430.5 ETA 1% may 1749

March 2012

Q1.51-28.8N 004-02.2W, Deviation 3 East, 238.4 (C) , ETA 1816, 346 relative
Q2. 0336, 16™ March

Q4. 303.8(T) x 503.3, 20.97kts, set 270(T) x 1.22kts



May 2012

Q1. 50-43.1N 000-53.6E, DR 50-36.5N 000-29.4E, EP 50-38.2N 000-32.6E, 040 x 2.7(1.1kts)
Q2. 1529hrs. Q4. 256.2deg x 586.9, 23.5 kts, set 090 x 38’ 1.52kts
July 2012

Q1.51-23.0N 007-50.4W, 51-26.0N 007-53.8W, 357 Co

Q2.4.8m, 2.34m at 0903hrs

Q4.053.9 x419.2" 18.23kts, set 090 x 1.08kts

Q5. Dev 7.1deg West

October 2012

Q1.41-51.5S 174-17.2 E 031.4 Co 301.4deg Beam, 11.4kts

Q2. Not safe, 1405hrs

Q4.2990° 13.11kts Q5. 1.9deg High

November 2012

Q1.36-25.2 S 175-26.2E 223%hrs, 1.6’, 227.7 Co, 0035hrs

Q2. 1927hrs, Q4.057.7deg, x 2453’, 178hrs, 31% 2100hrs

Q5. 1.4 deg Low

February 2013

Q1. a) 40-15.5S, 174-23.2E, b) 41-01.1S, 174-28.6E, c) 090 Rel

Q2. 0440, 1032, 1721, 2.6m, 0.2m, 4.85m Q4. 076T x 6132.9’, 15" August, 1305hrs
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