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DIRECTORATE OF MERCHANT SHIPPING
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION,

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLI ED)
SUBJECT  : Meteorology el
DATE : 28- Dec-2023 Time: 0900 HYE\ iUt -
Time allowed THREE hours Total marks &0
ANSWER ALL QUESTIONS Pass marks

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

1) Mariner’s knowledge relating to ocean currents will help in many aspects when transiting
different areas in different seasons. In relation to ocean currents briefly explain the following
questions with examples.

a) Drift Current

b) Gradient Current
¢) Upwelling current
d) Warm current

¢) Cold Current

f) Seasonal Current
(05 marks each)

2)
a) Over the earth surface it is noticeable different areas of the world are having different
climatic conditions. Explain with suitable sketches why surface temperature varies over

the earth surface.
(15 marks)

b) Much of weather related conditions could be explained by evaluating atmospheric
stability conditions at the local geographical area. In relation to atmospheric stability
briefly explain Stable, Unstable and Conditional atmospheric stability with suitable

sketches.
(15 marks)
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Radiation fog sometimes referred as land fog since it mainly forms over land. Explain in
detail formation of radiation fog including conditions favorable for the same.

(15 marks)
There are noticeable warm and dryness on the leeward side of the mountain range
compared to the windward side of the mountain. Explain why leeward side of a mountain
range is warm and dry compared to windward side of the mountain.

(15 marks)

General circulation of earth’s atmosphere is modified due to large land masses and
surface wind pattern may alter due to various factors. With regards to surface wind
explain what is meant by periodical wind and local wind including examples for both
categories.

(15 marks)
Generally surface winds generate due to changes in isobars over the surface. But there are
few surface winds which do not have direct relation to Isobars. Explain in detail these
surface winds which do not have direct relation to isobars.

(15 marks)

The common tendency of troposphere is temperature decreases as the height increases.
But at times it is noticeable temperature inversion and isothermal layers in the
troposphere. Explain with suitable diagram temperature inversion and isothermal layer
including main influencing causes for these phenomena.

(15 marks)
In order to describe certain meteorological pheromones state of stableness of atmosphere
is very vital. Define what atmospheric stability is and explain with suitable diagrams
main four states of atmospheric stability.

(15 marks)
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6) Weather routing being used in merchant ships to obtain least time track and optimum route.
With regards to weather routing answer the following questions:
a) What are the main factors to be considered in order to obtain optimum weather routing for
a particular vessel during transit of a particular area?
(15 marks)
b) What are the main weather charts vessels should consider when weather routing and with
the aid of the attached weather maps and below ship particulars explain how to obtain
suitable route according to the given weather maps?

Type of vessel : General cargo vessel

Actual displacement :34000 t

GM :0.95m

Mean draft :7.56m

Propeller immersion : 78%

Cargo onboard : General cargo on deck and under deck

Vessel’s departure port is Vancouver BC and the port of arrival is Yokohama.
(15 marks)
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMI

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MO}
SUBJECT  : Business & Law
DATE :21.12.2023

Time allowed THREE hours : 1304
ANSWER ALL QUESTIONSIN ALL PARTS s koo

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

PART -1

1) A ship's tropical, summer and winter deadweight capacities are respectively 10286, 9948
and 9613 tonnes. She is to load at Vancouver for London via the Panama Canal, calling at
Los Angeles and Curagao for fuel. On departure she will have on board 370 tonnes of
fuel, 180 tonnes of water and 12 tonnes of stores. She consumes 27 tonnes of fuel and 6
tonnes of water and stores daily.

Passages are estimated as follows:

Vancouver to Los Angeles  : 4 days — all summer.

Los Angeles to Panama Canal: 9 days — summer — tropical — in that order.

Panama Canal to Curagao  : 3 days — all tropical.

Curagao to London : 12 days — tropical for 2 days, then summer for 4 days, then
winter for 6 days.

Find the maximum weight of cargo the ship can lift at Vancouver if she is to maintain a
reserve of 6 days' fuel at all times.

What quantities of fuel should she take in at Los Angeles and Curagao, respectively, if

fuel prices are lower at the latter port?
(25 marks)
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PART -11

2) Merchant Shipping Regulations of some flag states require maintaining an Official Log
Book. With respect to OLB answer the following questions.
a) Uriefly describe specific entries to be made in the narrative section of the OLB.
(08 Marks)
b) Briefly explain at what instance that you close Official Log Book.
(07 Marks)

3) a) Explain the role of Recognized Organisation (RO) with regard to statutory

certificates.

b) What actions could be taken by the RO in the event that a ship is found not fit to
proceed to sea without danger to the ship or persons on board, or presenting
unreasonable threat of harm to the marine environment?

¢) Explain the circumstances in which interim, full term and short term certificates may .
be issued by RO?

(05 marks each)

4) a) What are the statutory certificates and mandatory documents required to carry on a
ship under the MARPOL Annex V1?
(05 marks)
b) Detail the information that shall be contained in the Continuous Synopsis Record
(10 marks)
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PART - 111

Answer the following questions with regard to marine insurance:
a) Distinguish between ‘particular average” and ‘general average’.

(10 marks)
b) List down the common insurance policies used in the marine industry?

(05 marks)

Answer the below questions with regard to bills of ladings:

a) “A bill of lading is a prima facie evidence on the hands of a shipper, but, it becomes
the conclusive evidence for the quantity and the condition of the cargo, if a claim is
brought by a third party acting in good faith”. Explain this statement.

(05 marks)

b) Differentiate and discuss the advantages and the disadvantages of ‘negotiable bills of
ladings’ and ‘seaway bills of lading’.

(10 marks)

United Nations Convention on Law of the Sea (UNCLOS) is an International agreement
that establishes a legal framework for all marine and maritime activities.
a) Describe the extent of a jurisdiction of a coastal state over its Territorial sea,

Contiguous Sea and EEZ.
(10 marks)

b) Explain the right of a foreign vessel navigating in the territorial waters of another
State.
(05 marks)

No ship-owner wishes to engage salvos on LOF terms unless it is neccssary. They would
prefer instead to use salvage contracts calculated on a daily rate or lump sum basis.
However, when a vessel is in an urgent and dangerous situation, where time is of the
essence, the LOF is still the most preferred salvage contract as it may be the surest way to
protect the crew, property and environment.

a) Analyse the advantages and disadvantages of signing LOF form.

(10 marks)

b) Special Compensation P&I Clause (SCOPIC) is supplement:iy 10 any Lloyd’s Form
Salvage Agreement “No Cure - No Pay” which incorporates (he provisions of Article
14 of the International Convention on Salvage 1989. Briefly cxpluin the advantages
of invoking the SCOPIC for salvos.
(0S marks)
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MERCHANT SHIPPING SECRETARIA]]
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATIONY

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR-MORE (UNLIMITED)*

SUBJECT  : Ship Construction

DATE :122.12.2023

Time allowed THREE hours Total marks  : 120
ANSWER ANY SIX QUESTIONS Pass marks  : 50%

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

]

2)

3)

4)

With reference to structural fire protection in passenger ship accommodation space;
a) define the meaning of ‘class A” bulkhead
(06 marks)
b) discuss the design of ventilation systems to prevent the spread of smoke and fire.
(10 marks)
¢) When A class bulkheads have to be penetrated explain how the integrity of the bulkhead
is retained with respect to ventilation trunkings?

(04 marks)
(a) Explain the two types of stern constructions.
(06 marks)
(b) Sketch stern construction arrangement of a ship and describe.
(14 marks)
(a) GiveFIVE functions of transverse water tight bulkheads.
(5 marks)

(b) Describe, with an aid of a sketch, how anelectric cable is passed through a water tight
bulk head.

(5 marks)
(c) Sketch and describe corrugated water tight bulkhead showing all strengthen members.
(10marks)
Answer the following questions with regards to Ref cargo ship.
a) Sketch and describe mid ship section of a Ref. cargo ship.
(10 marks)
b) How subsequent decks are supported above tank top?
(02 marks)

¢) With an aid of a sketch show how insulating system of shell plating and tank- top is
achieved? Name insulating material and advantages of it.
(08marks)
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5) With reference to corrosion in ship’s hull;
a) describe two ways of Ppreventing corrosion.
(04 marks)
b) what is the meaning of cathodic protection?

(04 marks)
¢) sketch and describe an impressed current system employed in a commercial vessel in
order to control corrosion.

(12 marks)
6)
a) Using a stress- strain graph for a typical ductile material such as low carbon steel,
identify and locate the following points andregions on the curve.
i Proportionality limit
ii.  Elastic limit .
ili.  Ultimate tensile strength
iv.  Fracture point
v.  Elastic behaviour
vi.  Plastic behaviour
(01 mark each)
b) Briefly describe two fusion welding methods used in ship construction.
(08marks)
¢) “Percentage of Carbon plays a vital role in changing the properties of iron/steel”,
Sketch a graph showing the changing properties of hardness, tensile strength, and
ductility of steel with the increase of carbon percentage.
(06marks)
7

(a) A ship at sea is subjected to a numerus forces causing the structure to distort.
(i) Name two major forces acting on ship’s structure when afloat in calm waters,
(04marks)
(ii) What are the two main longitudinal stresses existing on a ship’s hull?
(02 marks)
(iii) Describe the reasons for initiating those above stresses?
(06 marks)
(b) Describe the meaning of Panting and Pounding, and how the structure is designed to
withstand those forces?

(08 marks)
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a) With regarding water tight doors, below the water line describe the methods adopted to
achieve the strength at a water tight door opening,

(04marks)
b) Sketch and describe operation of hydraulically operated water tight door.
(12marks)
©) What maintenance and inspections are carried out on above (b) doors?
(04marks)

Briefly explain the purpose of following features includedin aship’sstructure. You may use
suitablesketches where necessary.

a) Double bottom tank

b) Duct keel

¢) Longitudinal girders and shell plating
d) Solid floors and bracket floors,

e) Collision bulk head
(04 marks each)
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DIRECTORATE OF MERCHANT SHIPPIN{
GOVERNMENT OF SRI LANKA |
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Leadership and Team Working Skills

DATE : 29" Dec 2023 Time : 1300 hrs
Time allowed THREE hours Total marks : 100
ANSWER ALL QUESTIONS Pass marks  :50%

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

1) Your company has handpicked you to relieve the Chief Officer aboard a particular ship
which has got severely neglected due to poor maintenance within the past 8 (eight) months
as per ship’s technical superintendent’s condition reports.

Explain your approaching techniques and style you may consider to be the most effective
in order to bring the vessel back to a good operational condition with minimum time?

(20 marks)
2) a) Identify the potential hazards in an onboard working environment?
b) Identify the characteristics of effective warning signs.
(10 marks each)
3) Explain the use of equity theory to motivate seafarers onboard.
(20 marks)
4) (a) What are the main components of a decision?
(10 marks)
(b) Briefly explain the 3 main decision making conditions.
(10 marks)

5) IMO has identified ‘Management factor® as one of the categories of fatigue onboard
vessels. As the head of the deck department, describe the ‘Management factor’ and state
what you can do to mitigate the impacts of the said factor to reduce seafarer fatigue
onboard.

(20 marks)
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DIRECTORATE OF MERCHANT SHIPPING
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Engine and control systems

DATE : 29" Dec 2023 Time : 0900 hrs
Time allowed THREE hours Total marks : 100

Answer 8 questions including mandatory question no 10 Pass marks  : 50%
Formulae and all intermediate steps taken in reaching your answer should be clearly shown. You

may draw sketches wherever required. Electronic devices capable of storing and retrieving are
NOT allowed.

1) (a) List down 4 -stroke of a diesel engine.

(04 marks)
(b) Briefly explain the job of crankshaft and camshaft.

(02 marks)
(c) Sketch and describe four-stroke valve timing diagram of a Diesel engine.

(06 marks)

2) (a) Modern engines are installed with turbochargers. List down the main advantages of
having turbochargers on modern diesel engines.

(04 marks)
(b) What is the purpose of auxiliary blowers installed in main engine scavenging
system?
(02 marks)

(c) Briefly explain with suitable sketches different types of scavenging systems for large

two stroke diesel Engine.
(06 marks)

3) (a) Listdown the use of steam on board for machinery operations and other uses.

(06 marks)
(b) Briefly explain the functions of FOUR important boiler mountings.

(04 marks)
(c) How do we control the corrosion in the boiler?

(02 marks)
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4) (a) Sketch and describe a fresh water generator widely used in marine industry.

(08 marks)
(b) What is the purpose of keeping this water in specific tanks?

(02 marks)
© How do you make this water into potable water?

(02 marks)

5) a) The instantaneous voltage across power system is given by V= 400sin314z

TMS and frequency.

Determine the
(04 marks)
b) A pure inductance of 318mH is connected in series with a pure resistance of 752
The circuit is supplied from 50Hz source and the voltage across 75 € resistor is found
to be 150V. Calculate the supply voltage and the phase angle. .

(08 marks)

6) (a) What are the functions of lubricating oil in diesel engines?
(03 marks)
(b) Make a detailed sketch of a lubricating oil system of a diesel engine showing all
important components.

(07 marks)
© Explain how desired temperature is controlled in the system?
(02 marks)
7) (a) Draw and explain ship’s AC power distribution system.
(06 marks)
(b) Sketch three types of DC motors.
(03 marks) .
© State the characteristics of above motors.
(03 marks)

8) (a) With regarding steering system, name the main components which are included in
the telemotor control system and their function.

(04 marks)
(b) Name main alarms and indication on steering gear system.
(04 marks)
© What are the checks that should be carried out on steering system before leaving a
Port?
(04 marks)
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9) (a) What is the meaning of a comfort zone with regarding air condition system?
(02 marks)

(b) Make a detailed sketch of a ref. cycle and explain the function of each component.
(10 marks)

10) An engine with seven cylinders (slow speed) has been indicated 5410 revolutions over a
period of 45 minutes. During this time, power cards have been taken in all the cylinders.

Following are the data taken from the cards and engine.

Average card area :17.2 sq.cm

Card length :42mm

Diameter of the cylinder : 600mm

Piston stroke : 2450mm

Spring constant :20.5X10°  N/m2/cm

What is the total indicated power of the engine?
(16 marks)
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GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATIO

DIRECTORATE OF MERCHANT SHIPPING N(’ 5/

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMIT!
SUBJECT  : Electronic Navigation Systems

DATE : 28" Dec 2023 Time : 1300 Hrs
Time allowed THREE hours Total marks  : 150
ANSWER ALL QUESTIONS Pass marks : 50%

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

(1) (a) What are main segments in the GPS system
(10 Marks)
(b) Describe the importance of Clock Synchronization in GPS system.
(15 Marks)

(2) Explain the following in relation to LRIT
(a) Ship equipment
(b) Communication service provider
(c) Application service provider
(d) Data centers

(e) International data Exchange
(05 Marks each)

(3) (a) Describe main parts of the Automatic Identification System
(20 Marks)

(b) Explain modernization and satellite applications of AIS
(05 Marks)

(4) Fiber optic Gyro compasses are used in modern day navigation replacing conventional
mechanical Gyro compass.
a) Explain in detail how fiber optic gyro compasses woks to determine north.
(15 marks)
b) Sketch and label a block diagram of a fiber optic gyro compass.
(10 marks)

(5) a) Sketchand describe the path traced out by the north end of the axle of a liquid
controlled gyro-compass that is damped in tilt, either in North or South Latitudes.

(15 marks)
b) Draw and explain the settling point and the forces holding it in equilibrium at this
point.
(10 marks)
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(6)

a) i Define Coefficient “J
ii. Explain in a simple sketch the H/E correcting system
(2.5 marks each)
b) A vessel is found to possess a H/E (heeling error) of 5° E on a heading 030° C when
heeled 6° to Starboard.
What would be her H/E on a heading of 300° C when heeled 4° Port?
(10 marks)
¢) Define all following coefficients and explain with the aid of a sketch how any one out
of any are minimized or eliminated.
A,B,C,Dand E
(10 marks)
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