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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF
500 GT OR MORE (UNLIMITED)
SUBJECT  : GENERAL SHIP KNOWLEDGE

DATE : 21st Mar 2023 0900Hrs to 1200Hrs
Time allowed THREE hours Total marks : 150
Answer all questions Pass marks  :50%

Electronic devices capable of storing and retrieving are not allowed

1) With the aid of diagrams explain the followings:
a) Stable equilibrium
b) Neutral equilibrium
c) Unstable equilibrium
d) Moment of statical stability
e) Angle of loll
(25 marks)

2) Answer the following questions with reference to free surface correction
a) List the factors that affect free surface correction.
(05 marks)

b) A ship of displacement 10,000 t, KM 7.0 m and KG 6.0 m carryout cargo
operations as follows:

Remarks Weight KG Distance from centre
line
Load 800 t 3.75m 4mto port
Load 600 t 40m 8 m to stbd
Discharge 400t 10.0 m 2 m to port

In the final condition, if she has a free surface moment of 4400 tm, find the final list.
(20 marks)
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3)

4

5)

6)

Answer the following questions with reference to Simpson’s Rules:
a) Explain the procedure of calculating the underwater volume of a vessel by using
Simpson’s Rules.
(05 marks)
b) Find the area of a collision bulkhead 12 m high. The half breadths at equal
intervals from top are;

7.0m,4.8m,2.95m,2.0m, 1.65m, 1.3 m,and 0 m
(20 marks)

Mark the following on a GZ curve for a stable ship;
a) Initial GM
b) Range of stability
¢) Angle of vanishing stability
d) The maximum GZ
e) The angle at which the maximum GZ occurs

(05 marks each)
Answer the following questions with reference to tank arrangements and ship’s
dimensions:
a) With an aid of a labeled sketch describe the constructional features of an After
Peak’ tank.

(15 marks)
b) With respect to ship dimensions and form describe the followings
i) Sheer
ii) After Perpendicular
(10 marks)

Answer the following questions with reference to framing systems and stress:
a) With an aid of a diagram illustrate the construction of a ‘Transversely framed”
ship
(15 marks)
b) Briefly explain the following‘ Dynamic Stresses’ a vessel may suffer in open
waters.
i) Panting.
ii) Pounding
(10 marks)
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CERTIFICATE OF COMPETENCY EXAMINATION )
LR 4
GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF " - ,’7/
500 GT OR MORE (UNLIMITED) S
SUBJECT : MATHEMATICS
DATE : 20" Mar 2023 0900HTrs to 1200Hrs
Instructions to candidate Date: 20th Mar- 2023
e ANSWERANY 6 QUESTIONS
e Time : 0900hrs to 1200hrs (03hours)

e Total marks :120

e PassMark  :50%
Electronic devices capable of storing and retrieving are not allowed. Formulae and all intermediate
steps taken in reaching your answer should be clearly shown. You may draw sketches wherever

. required.
1
a. Show that
(sin@ — cosec 6)(cos 8 — secH)(tan @ + cotf) = 1
(6 marks)
b. In spherical triangle LMN, M = 33°14.0',m = 80°05’,n = 70°12’. Calculate N
(6 marks)
c. In spherical triangle PZX, right angled at Z, p = 110°20’ and z = 84°12'. Find the
values of P, X and x. (8 marks)
(Total 20 marks)
2.
a. Define rational numbers. (2 marks)
. b. Simplify
—(11a? - 5a%) — (7a® - 4a®) — (8a® - 13a® — 2543) (2 marks)
c. If g(x) = 2x + 5, find g(g(x)). (3 marks)
d. Express with positive indices:
5-2
x2y3
(2 marks)
e. fA= (g _21) find the matrix B such that A2 — A = B. (4 marks)
. Divide 25 into two parts so that their product is 156. (3 marks)
g. Factorize x® — 7x? + 7x + 15. (4 marks)
(Total 20 marks)
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Plot the following points on Cartesian coordinates and find the area of the triangle.
(8,6),(1,—4)and (-3,2). (6 marks)

The table below is a table of square roots. Show them in graphical form and estimate the
square root of 3.3 and 5.2.
Numbers 1 2 3 4 S 6 7
Square roots 1 1.41 1.73 2 2.24 2.45 2.65
(8 marks)
Solve the equation 3x? — 10x + 5 = 0 graphically. (6 marks)
(Total 20 marks)

If 12x2? + xy — 20y? = 0 find the ratio 3

(4 marks)
Give that the volume of a sphere varies as the cube of its radius and that when the radius
is 5 Y4 inches the volume is 606 %cubic inches. Find the volume when the radius is 1%

inches. (6 marks)

Given log 2 = 0.30103 and log 7 = 0.84510 find the log 0.00196. (4 marks)

The volume of a sphere is given by V = §Hr3where r is the radius. Find the volume

when r = 16.285 cm, m = 3.1416 by using logarithms. (6 marks)
(Total 20 marks)

If 4 tons of coal and 3 tons of coke cost $16 and 5 tons of coal and 7 tons of coke cost

$26.50, find the cost of coal and coke per ton each. (5marks)
. Solve3x?+7x+1=0. (5 marks)
Divide 25 into two parts so that their product is 156. (5 marks)
. Find hif, (5 marks)

1
T=2"IM(kZ—+hZ)

(Total 20 marks)
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a. A force of 17.3 N acts in a direction 32° below the horizontal. Find its vertical and
horizontal components. (4 marks)

b. A derrick is topped to an angle of 45°. Three forces act at the derrick head as follows. 17
tons along a topping lift which slopes upwards at an angle of 20° to the horizontal. Find
the resultant of these three forces. (5 marks)

.;"/ 17 tons

c. A hemispherical vessel, made of metal with a density of 7.5 g cm ™2 is 40 cm in internal
diameter and mass 55 kg. Find its external diameter. (4 marks)
(Hint: Density = mass/volume)

d. The deck of a ship is 30m long and its widths in meters at 3 m intervals beginning at the
bows are given in the table. Find the area of the deck.

0 3 6 9 12 15 18 21 24 27 30
0 2.4 4.56 6.62 8.15 8.9 8.68 8.02 6.71 5.10 3.0
(7 marks)
(Total 20 marks)

a. Simplify 3/x~3y6 + {/x~-15y5 (5 marks)
b

2a—

b. Find T whena=-1and b=3. (4 marks)

c.Solve Vvx—8=1 (5 marks)

d. Write y = 3x2 + 5x — 1 in the form of y = a(x + b)® +c. (6 marks)
(Total 20 marks)

a. A sector of a circle, centre O and radius 8 cm, contains an angle of ;radians at O. Find the:

i. Length of the arc of the sector. (Smarks)
ii. Area of the sector. (Smarks)
b. The value V of a diamond is directly proportional to the square of its weight W. If a diamond
weighing 10 grams is worth $200, find:

i. the value of a diamond weighing 30g. (Smarks)
ii. the weight of a diamond worth $ 5000. (5 marks)
(Total 20 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF 500
GT OR MORE (UNLIMITED)

SUBJECT  : PRINCIPLES OF NAVIAGATION

DATE :23 March 2023 Time : 1300 to 1600 hrs

Instructions to candidate Total marks : 150 Pass Mark : 50%

Answer ALL questions

Electronic devices capable of storing and retrieving data are not allowed. Formulae and all
intermediate steps taken in reaching your answer should be clearly shown. You may draw
sketches wherever required.

y L
ii.

2% i
ii.

Define the following with suitable sketches;
a) Great Circle

b) Parallels of Declination

<) Celestial Poles

d) Celestial Meridians

e) Ecliptic (03 marks each)
A vessel leaves position 45 012" N. 161 12’ W. and steams 213 °(T). for 406
miles. Find the position arrived at. (10 marks)
State the planets useful for navigation. (06 marks)
Describes the earth’s elliptical orbit and states approximate perihelion and
aphelion distances and dates. (09 marks)
States the laws of planetary motion enunciated by Kepler. (10 marks)
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With the aid of a figure, define the following.
a) The elongation of a planet or the moon
b) Conjunction

) Opposition

d) Quadrature (16 marks)
ii. Explains apparent motion of the Sun (09 Marks)
4. i Defines sidereal day and state the it's duration. (07 marks)
ii. Explain,why a sidereal day is about 4 minutes shorter than a solar day.
(06 marks)
iii.  Explain the variation in the duration of the apparent solar day due to the
a) eccentricity of Earth's orbit
b) obliquity of the Ecliptic
(12 marks)
5. i State the conditions necessary for a Solar eclipse to occur. (05 marks)
ii. What are the three kinds of Solar eclipses? With the aid of suitable
sketches, describe how they are caused. (15 Marks)
ii. Why is that a Solar eclipse may not take place on all new moon days?
(05 marks)
6. i List the corrections, in the order they are to be applied to sextant altitude
to obtain the true altitude of celestial body. (09 Marks)

ii.

Define followings and explain their causes
a) Index Error
b) Refraction
c) Semi-diameter
d) Horizontal Parallax

(16 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF

500 GT OR MORE (UNLIMITED)
SUBJECT  :BRIDGE EQUIPMENT
DATE :22nd Mar 2023 1300Hrs to 1600Hrs

Answer all Questions Duration: 3.0Hours

1. a) Explain the basic principle of sextant with an aid of diagram

b) List the adjustable and non adjustable errors related to sextant

¢) Explain how to determine and eliminate the side error by using a star

2. a) Briefly explain the followings systems with reference to Echo Sounder

(i) Continuous Wave system
(ii) Pulse system

b) Describe the operation of echo sounder with suitable a sketch

¢) Explain the following errors related to echo sounder
(i) Velocity Error

(ii) Multiple Echoes

(iii) Pythagoras Error

3. a) Describe the following segments in the GPS system
(i) Space segment
(ii) Control Segment
(b) Explain the function of the DGPS
(c) Discuss the following factors which are affecting to the GPS accuracy
(i) Atmospheric Effect

(ii) Multi path Error

(09 marks)

(06 marks)

(05 marks)

(06 Marks)

(05 Marks)

(09 Marks)

(06 marks)

(08 marks)

(06 marks)
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4. a) Explain the following terms

1. Electronic Navigational charts
2. Raster Navigational charts (08 marks)

b) What are the main advantages with ECDIS? (05 marks)

¢) What are the main disadvantages/limitations/dangers when sailing
with ECIDS? (04 marks)

d) What are the main challenges with paperless navigation? (03 marks)

5. a) Explain the following properties of free gyroscope
i) Gyroscope Inertia (Rigidity in the space)
ii) Precession

iii) Three degree of Freedom (06 Marks)

b) Explain the functions on following Auto pilot controls

(i) Rudder Control
(ii) Counter Rudder
(iii) Weather Control (06 Marks)
¢) Explain the principle of Electro Magnetic Log (08 Marks)
6. a) Briefly Explain the function of the LRIT system (6 Marks)
b) What are the inherent Limits of AIS? (05 Marks)
c) Describe the functions and advantages of Voyage Data Recorder (04 Marks)

d) What are the data to be record in S-VDR? (05 Marks)
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GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON S e
500 GT OR MORE (UNLIMITED)
SUBJECT  :ENGINEERING KNOWLEDGE

DATE :21st Mar 2023 1300HTrs to 1600Hrs
Answer all Questions Duration: 3.0Hours
1) a. what purposes diesel engines used on board vessels (04 marks)

b. List down three scavenging systems of two stroke marine diesel engine

(06 marks)

c. What are the five major components of marine slow speed diesel engine?

(05 marks)

d. Describe basic principle of four stroke marine diesel engine with

an aid of a diagram (05 marks)

2) a. State the types of steering gear systems used on board. (05 marks)

b. Name Items to be checked on steering gear prior to arrival and departure

of the port. (05 marks)
c. What are the reasons to carry out emergency steering? (05 marks)

d. Briefly explain the emergency steering procedure (05 marks)
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3) a. What are the types of pumps used on board ships (05 marks)

b. Discuss the advantages and disadvantages of ,

i. Screw type pump ii. centrifugal type pump (06 marks)

c. Explain the requirement of a bilge system (04 marks)

4). a. State the Shipboard equipment fitted in compliance with MARPOL

regulations (05 marks)

b. What are the factors effects to rate of separation (05 marks)

c. Briefly explain the operating procedure of oily water separator (05 marks)

5). a. Discuss how the bilge water accumulated in the cargo hold space. ()
(05 marks)
b. what are the risks involve with high bilge level (05 marks)
c. Briefly explain the Butterfly valve with an aid of a sketch. (05 marks)

6). a. Whatis the main purpose of having a boiler on board a motor ship

(05 marks)
"
b. List five boiler mountings (05 marks)

C. Briefly explain the main types of boilers (05 marks)





