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a)
b)

d)

e)

Sketch FOUR types of rolled steel sections commonly employed to stiffen plating.
(04 marks)
State where in ship’s structure the rolled sections in (a) would be employed.

(04 marks)
A Frame is a stiffener member attached to the inside of the hull of a ship. Explain
the service rendered by it.

(04 marks)
What are the types of framing systems used in construction of vessels and discuss
the important features related to each type of framing systems mentioned above?

(08 marks)

a) Explain the purpose of the transverse water tight bulkheads.

(06 marks)

b) Describe using a sketch as necessary. how a turning shaft is passed through a bulk head.

(08 marks)

¢) State the minimum number of transverse watertight bulkheads and their locations.

9)

(06 marks)

a) Name types of rudders.

(03 marks)

b) What is meant by the term “Balanced Rudder™?

(04 marks)

¢) Sketch and name a rudder pintle bearing arrangement indicating important details.

(10 marks)

d) What are the materials used in above pintle bearing arrangement?

(03marks)

Page 3 of 19
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GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) S\
SUBJECT  : Ship Construction A

DATE : 05" July 2016

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.

1) a) Name 05 methods used in improving the propeller efficiency of a ship.

(05 marks)
b) Describe 03 of the improvements named in (a) above
(05 marks each)
2) a) Differentiate water tightness and weather tightness

(06 marks)

b) Sketch and describe the method of achieving water tightness of a hatch cover at:
I) the pherphery (outer edges) (07 marks)
IT) the cross joint (07 marks)

Your answer should indicate the method of achieving correct packing compression.

3) a) Sketch the forward construction of a ship

(08 marks)
b) In relation to the collision bulkhead comment on following:
D position of the bulkhead relative to the length of the ship (03 marks)
IT)  extent of the collision bulk head (03 marks)
IIT)  openings through the collision bulkhead (03 marks)
IV)  compartments that forward of the bulkhead that may get filled in the event of
a damage (03 marks)

4) a) Explain following in relation to sliding watertight doors positioned below the water
line which are used while at sea:

I)  methods and position of closing and opening (04 marks)
II) when do you open and close such doors (04 marks)
III) how do you ensure that the strength at the opening is sufficient to withstand the
water pressure of the bulkhead (04 marks)
Pagelof3
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5) a) With aaid of a sketch describe how a free standing prismatic (independent) tanks for

6)

7)

8)

b) If a watertight door is closed from the remote control station, explaintie sequence

(08 marks) \,‘
the carriage of liquefied gasses are located and supported. ‘ /
(10 marks)
b) With regard to above what are the advantages offered by similar construction to
effect?
I) safety
II) cargo containment
III) stability
IV) effective maintenance of strength members of hull
(02 marks each)

c) What materials are used in construction of inner most linings of such tanks and
indicate the important property considered in selecting such material.
(02 marks)

a) Sketch FOUR types of rolled steel sections commonly employed to stiffen plating.
(04 marks)
b) State where in ship’s structure the rolled sections in (a) would be employed
(03 marks)
¢) Discuss the advantages of using high strength steel as a ship construction material
in relation to their properties

(07 marks)
d) Indicate:
I) the main attractions of Aluminium in preference to mild in ship construction
(03 marks)
II) the disadvantages of use of Aluminium (03 marks)

a) A Frame is a stiffener member attached to the inside of the hull of the ship. Explain
the service rendered by that (05 marks)

b) What are the types of framing systems used in construction of vessels and discuss
the important features related to such framing systems

(15 marks)

a) State the PURPOSE of each of the following and describe where they are located in
the ship structure:

Page 2 of 3
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I) Vent pipe
II) sheer

III) Hawse Pipe
IV) Bitter end

V) Spurling Pipe

b) Elaborate function of bilge keel with a sketch

the reason for each activity)

water areas of a ship and their limitation in application.

(03 marks)
(03 marks)
(03 marks)
(03 marks)
(03 marks)

(05 marks)

9) a) Explain the usual routine steps for surface preparation and painting of hull under
water area and topside of a existing ship in dry dock. (Your answer should include

(14 marks)

b) What are advantages of foul release coatings as protective coating for under

(06 marks)
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MERCHANT SHIPPING SECRETARIAT m—
GOVERNMENT OF SRI LANKA P A il
CERTIFICATE OF COMPETENCY EXAMINAﬁON

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITE‘D)

SUBJECT : Business and law

DATE : 04" July 2016 : ;
Time allowed THREE hours Total marks : 130 ==
ANSWER ALL QUESTIONS (IN ALL PARTS) 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.

PART -1
(Answer all questions)

1) A vessel is chartered to load 12,000t of cargo at 750 t per weather working day.

The charterparty states that the time shall not count between 1 p.m. on Saturday and 7
a.m. on Monday, nor between 1 p.m. on the last working day preceding a legal holiday
and 7 a.m. on the first working day thereafter.

Further the charterparty states that the laytime for loading shall commence to count 24
hours after Notice of Readiness (NOR) is served during office hours except on Saturdays,
Sundays & holidays, whether in berth or not. The statement of facts is as below:

NOR is tendered : 1000 hrs on Wednesday 3™ April
NOR is accepted :0900 hrs Thursday 4"
Public holidays : Friday the 12™ and Monday the 15"

Rain stopped work  : 4 hrs on Wednesday 10™
Completed loading ~ : 1400 hrs Friday the 19"

If dispatch is to be paid at $325 per day and pro rata and demurrage at $650 per day and

pro rata find the amount payable and state to whom it is payable.
(10 marks)

2) A vessel has Tropical DWT of 10750mt, Summer DWT of 10400mt and Winter DWT of
10050mt.

She is to load at Puerto Madryn to Guangzhou calling Cape Town and Singapore for FO
and FW and 250t of priority cargo at Cape Town.

Page 10f3
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Daily consumption of F/O and F/W 30/10mt respectively. R.O.B @ Puex‘lb’ ‘Madryn FO:
110t, FW: 60t. The maximum F/O capacity 1500mt and throughout the v&yage there is a
constant of 250mt for crew and stores. 4 days reserve F/O and F/W must bg kept at all
times. F/O cost at Puerto Madryn 360usd/t , cape town 290usd/t , Smgapore 220 usd/t.
Puerto Madryn to Cape Town 9 days all summer , Cape town to Singapore 13days, 4days
summer then tropical , Singapore to Guangzhou 4 days , 2days tropical and then summer.

What is the maximum cargo that you will load at Puerto Madryn, taking in to account the
fuel cost and how much F/O would you lift and where in order to arrive at Guangzhou as
much as possible (without shifting out cargo)?

(15 marks)

PARTII

3) Merchant Shipping Regulations of some flag states require to maintain an Official Log
Book (OLB). With respect to OLB answer following questions:
a) Briefly describe specific entries to be made in the narrative section of the OLB.
b) Explain briefly the procedure of making, signing and witnessing Official Log
Book entries.
c) Briefly explain the method of amending or cancelling Official Log Book entries.

(05 marks each)

4) Selection of proper crew agreement for a merchant vessel mainly governs by trading
pattern or specific requirements of the vessel. Running agreements, Voyage agreements,
Multiple agreements and indefinite agreements are generally permitted under the
Merchant Shipping Regulations of many flag states. Briefly explain salient features of
three types of agreements mentioned above.

(15 marks)

5) Load line convention has categorized several types of vessels when applying the
principles of conditions of assignment of freeboard. With regards to these mentioned
types under load line convention answer following questions.

a) Compared to ‘Type B’ vessels, the ‘Type A’ vessels are having certain
advantages. Explain briefly the advantages of a ‘Type A’ vessels.

(07 marks)

b) According to the type (‘Type A’ and ‘Type B’), assignment of freeboard is
different. Explain why ‘Type A’ ships having less freeboard than ‘Type B’ ships.
(08 marks)

Page 2 of3
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PART III

(Answer all questions)

6) Answer the following questions with regard to marine insurance:
a) List the occasions where the hull and machinery insurance will be terminated

automatically.
(03 marks)
b) Briefly describe the following terms with examples:
i.  Actual total loss
ii.  Presumed total loss
iii.  Constructive total loss
(04 marks each)

7) Answer the following questions with regard to contracts of carriages:
a) The Hague/Visby rules states that the carrier shall be bound before and at the
beginning of the voyage to exercise due diligence to make the vessel seaworthy.
Explain in detail how you would make the vessel seaworthy.
(10 marks)
b) List the occasions that the letters of indemnities would be used during contact of
carriages by sea.
(05 marks)

8) Answer the following questions with regard to safe ports:
a) Define the meaning of the term “safe port” as used in a charter party.
(05 marks)
b) Describe the actions that a Master of a vessel should take on arrival at a port of
discharge that he considers unsafe.
(10 marks)

9) Answer the following questions with regard to LOF 2011:
a) Explain the purpose of SCOPIC clause in LOF 2011.
(05 marks)
b) Discuss the advantages to the ship owner and to the salvo when using Lloyd’s Open
Form 2011 (LOF 2011) during salvage operations.
(10 marks)

Page3of3
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International Nautical and Engineering College L
Cinec Campus
Faculty of Maritime Sciences
Department of Navigation

Approved by the Director General of Merchant Shipping, Sri Lanka

CHIEF OFFICER ON SHIPS OF 500GT OR MORE

MARINE METEOROLOGY

Instructions to candidate 03-Dec-2015

e Answer All Questions

e Time : 0900hrs to 1200hrs (03 hours)

e Total marks : 180

e Pass Mark :50%

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.

a) State what do you know about the use of Radar for detecting icebergs on ocean

routes. (05 marks)
b) What is “Ice Tongue” (10 marks)
c) Explain the formation of northern and southern hemisphere ice bergs.
(15marks)
2. a) State the benefits of met-route to the Master. (10 marks)

b) Describe the action you would take when caught in a dangerous quadrant of a
Tropical Revolving Storm in the Southern Hemisphere. Use simple sketches to
illustrate your answer.

(20marks)

3. Write short notes on following;

i.  Geo-strophic wind

ii. Pressure Gradient

iii. Vertex

iv. Cumulonimbus Cloud

v. Line-squall (06 marks each)

CoC-MET-03.1215 1
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i. Define what is air mass and describe what factors are affecting on the properties

of an air mass.
(10 marks)

ii. Describe the formation and decay of a frontal depression. Elaborate your answer

with suitable sketches.
(15 marks)

iii. Describe with a suitable sketch the general weather associate with Cold Fronts.
(10 marks)

5. a) The surface current flow in one direction and an undercurrent flow in the
opposite direction through the straits of Gibraltar. Give Reason for this

phenomenon.
(15 marks)
b) Discuss the following with examples,
i) Cold current
ii) Warm current (05 marks each)
6.
i. What is temperature inversion?
(10 Marks)
ii. Why SALR has a different value to DALR
(10Marks)
iii. Explain the type of clouds formed when the atmosphere is unstable (10 Marks)
END.
CoC-MET -031215 2





image106.jpg
000 Ui
Intemational Nautical and Engineering College
Cinec Campus (882t
Faculty of Maritime Sciences D) LU
Department of Navigation

Approved by the Director General of Merchant Shipping, Sri Lanka

CHIEF OFFICER ON SHIPS OF 500GT OR MORE

NAVIGATIONAL AIDS AND INSTRUMENTS

Instructions to candidate 04-Dec-2015

o Answer ALL questions in Part A and two questions from Part B

e Time : 0900hrs to 1200hrs (03 hours)

e Total marks 175

e Pass Mark :50%
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.

Part A

(Answer all questions)

a. On a particular day with overcast skies during your passage Yokohama to
Trincomalee, the vessel was swung and the following deviations were
obtained on ship’s head by compass.

N NE E SE S SW w NW
1°E 15°E 02°E 15°E 10°W 9°E 14°E  07°E

Analyze the above deviations and determine the values of the approximate

coefficients.
(15 marks)
b. Suggest how you would use corrections to minimize the compass deviations
as stated in (a) above.
(10 marks)
ii.  Briefly explain the following:
a. VFI
b. Kelvin deflector
c. Illustrate in a sketch the magnetic compass bowl. (15 marks)
iii. Explain the causes for:
a. Coefficient B
b. Coefficient ] (10 marks)
CoC-ENS 1
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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 (UNLIMITE

SUBJECT  : Engine and control systems

DATE Time : 0900 hrs
Time allowed THREE hours Total marks : 96

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.

i. Sketch and describe the two strokes and four stroke timing diagram of a Diesel engine.

(08 marks)
. ii Explain the term “over lapping” with regard to timing diagram of 2S and 4S diesel
engine. (02 marks)
il Differentiate between SI engines and CI engines. (02 marks)
1 What is the purpose of having boiler onboard? (02 marks)
ii.  Sketch and describe the boiler water Circulating system diagram. (08 marks)
Briefly explain how the boiler water level automatically control on the diagram you
sketched.
iii.  Explain the reasons, why Boiler water to be treated. (02 marks)
3
. i Explain the term of Turbo charging with regard to diesel engines and its advantages.
(04 marks)
ii. What is Turbo Charger surging and how it is occurred? (02 marks)
iii. Briefly sketch and describe the Scavenging methods of two stroke engines and
explain what is the most efficient method and its advantage. (06 marks)
4.
: Draw and explain a Fresh Water Generator system onboard. (06 marks)
ii. How do you make the generated fresh water drinkable? (03 marks)
iii. Explain the preparation, cleaning and inspection of Fresh water storage tanks onboard?
(03 marks)
Page 1 of 3
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2. i. Explain any top heavy method of a gravity controlled gyroscope by using
suitable sketches.
(10 marks)

ii. Describe how to determine the direction of precession on the above gyroscope.
(05 marks)

iii. Draw the path taken by the north end of a controlled gyro situated in NH or
SH, indicating relevant vectors.
(10 marks)

i.  Sketch and describe the path traced out by the north end of the axle of a liquid
controlled gyro-compass damped in tilt, either in North or South Latitudes.
(15 marks)

ii. ~ Draw and explain the settling point and the forces holding it in equilibrium at
this point.
(10 marks)

PART - B

(Answer any two questions)

L

State step by step procedure followed by a GPS receiver to obtain an instantaneous
position fix of the own ship.
(25 marks)

5. With the aid of a diagram show the internal parts and the instruments connected to
AlS.
(25 marks)

6.  Describe the pulse formats in e-Loran Transmissions with reference to Eurofix and
9th Pulse transmission system.
(25 marks)

End.

CoC-ENS 2
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International Nautical and Engineering College uuu 009
Cinec Campus
Faculty of Maritime Sciences 5y S('/
Department of Navigation \°

Approved by the Director General of Merchant Shipping, Sri Lanka

CHIEF OFFICER ON SHIPS OF 500GT OR MORE
ENGINE & CONTROL SYSTEMS

Instructions to candidate 07-Dec-2015
o Answer 8 questionsin total including mandatory question no 10
e Time : 0900hrs to 1200hrs (03 hours)
e Totalmarks  :100
e Pass Mark : 50%
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.

1,
i.  Explain with diagrams , How propeller thrust is transmitted to the hull.

(06 marks)
ii.  State the purpose of tie rods.
(03 marks)
ili. What are the main structural components of an engine. (03 marks)
2 In the water side of a marine steam boiler,
i.  Explain how the formation of hard scale could be prevented.
(04 marks)
ii.  What could be the cause for corrosion in the steam drum ?
(04 marks)
iii. Explain how corrosion could be prevented. (04 marks)
[t ——— SR S E— _— =
i.  Explain the term “ Scavenging “ with regard to diesel engines.
(04 marks)
ii. Why itis considered that uni flow scavenging is superior to loop scavenging ?
(04 marks)
CoC—-ENG SYS 1
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iii.

ii.

What is the purpose of cooling scavenge air ? (04 marks)

State four main properties of lube oils.
(04 marks)

Explain the relationship between friction , linear velocity, viscosity and load
related to hydrodynamic lubrication.

(08 marks)
i What are the indications of the presence of oil in the boiler?

(04 marks)
ii. What are the actions to be taken if oil is present in the hot well?

(04 marks)
iii. Why is it dangerous to have oil in the boiler?

(04 marks)
i.  Whatare the reasons to have a scavenge fire ?

(04 marks)
ii. Whatare the actions to be taken when there is a scavenge fire ?

(04 marks)
iii. Whatactions to be taken after a scavenge fire?

(04 marks)

On a four ram steering gear , describe the function of the tele motor receiver
and the floating lever.

(04 marks)
ii.  Whatis the purpose of the buffer spring ? (08 marks)
i.  How a crank case explosion is initiated?
(08 marks)
ii. How the secondary explosion is avoided ?
(04 marks)
CoC-ENGSYS 2
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ii.

How to prepare potable water from evaporated fresh water ?

Draw and explain a submerge tube type fresh water generator ( Evaporator ).

(08 marks)

(04 marks)

10.  Following card areas were obtained from power cards taken from a 7 cylinder slow
speed diesel engine.

(16 marks )
Gl 1 4 6 7
number
R in £ 33 335 3
cme

RPM: 90

Card length: 10cm
Diameter of the cylinder: 990 mm
Piston stroke: 1800 mm

Spring constant: 4.0 x 105N / m?/ cm

Calculate the power developed by each cylinder.

>

CoC-ENGSYS

End.
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International Nautical and Engineering College U U UL 3

Cinec Campus
Faculty of Maritime Sciences
Department of Navigation

Approved by the Director General of Merchant Shipping, Sri Lanka
CHIEF OFFICER ON SHIPS OF 500GT OR MORE 0
LEADERSHIP & TEAM WORKING SKILLS .
Instructions to candidate 07-Dec-2015
« Answer 05 Questions Only
o Time : 1300hrs to 1600hrs (03 hours)
e Totalmarks  :100
e Pass Mark :50%
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.

1. How do you can create a Strong culture on board? Briefly explain.
(20 marks)

2. Briefly explain the importance of collaborative culture as a seafarer.
(20 marks)

3. About 75-96% of marine casualties are caused, at least in part, by some form of
human error. How the human error is affected to marine safety. Briefly explain

(20 marks)
4. How can you create a Strong Culture as a seafarer?

(20 marks)
5. Explain the importance of contingency plans as a seafarer?

(20 marks)
6. How can you identify that you or some other crew member is in stress?

(10 marks)
CoC - Lead. Ship 1
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7. Identify the main three theories of leadership and define each of them.
(20 marks) '
8. Identify the best leadership style for a master of a ship. Briefly explain the reasons l
to select that style.
(20 marks) l
End. l
CoC - Lead. Ship 2 l
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International Nautical and Engineering College
Cinec Campus 2N lencs 1t
Faculty of Maritime Sciences » 9 ( r
Department of Navigation
Approved by the Director General of Merchant Shipping, Sri Lanka

CHIEFOFFICER ON SHIPS OF 500GT OR MORE
BUSINESS & LAW
Instructions to candidate 01-Dec-2015
o Answer ALL questions
o Time :0900hrs to 1200hrs (03 hours)
o Totalmarks  :150
o Pass Mark :50%
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.

PART - I (answer all questions)

Mangalore, India to Lagos, Nigeria. According to the charterparty terms she is
expected to load 1800 tonnes per weather working day, Sundays and holidays
excepted. Further it states that the time shall not count between 1 p.m. on
Saturday and 7 a.m. on Monday, nor between 1 p.m. on the last working day
preceding a legal holiday and 7 a.m. on the first working day thereafter. Time for
loading shall commence to count 48 hours after written notice has been given by
the master or agents on any day (Sundays and holidays excepted) between 0830
hrs to 1700 to the charterers or their agents that the vessel is ready to receive
cargo, whether in berth or not. The time sheet is as follows:

Arrived in port January 15th Monday1000 hrs
Ready to load & NOR tendered January 15th 1000 hrs

Berthed January 15th 1100 hrs
Commenced loading January 15th 1100 hrs

Holiday (loading in progress)  January 18th

Ceased cargo work due to rain ~ January 19th 1230 hrs to 1800 hrs
Completed loading January 25th 1300 hrs

Calculate the amount of demurrage/ dispatch to be paid. The demurrage if
incurred is to be paid $900.00 per day and pro-rata and the dispatch if incurred
to be paid $450.00 per day and pro-rata.

(20 marks)
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2. A ship is to load in Marcelles and Gibraltar for New York. From the following
information calculate the quantity of cargo to be loaded at Marcelles and the
intake of fresh water & fuel in each port. The vessel must maintain 3 days reserve
fuel and fresh water throughout the voyage.

Summer displacement :18420mt

Winter displacement :18205m

Light ship : 8220mt

Constant :148mt,

Un-pumpable ballast :32mt

ROB F/O: 69mt, F/W: 24mt,
Daily consumption F/O: 23mt, FW: 8mt.

Cargo to load at Gibraltar: 210mt , Marcelles to Gibraltar 6 days all in Summer
Zone, Gibraltar to New York 10 days 2 days Summer and rest in Winter Zone.

(25 marks)
Part I1 (answer all questions)
8 HSSC (Harmonized system of ship survey and certification)
i What are the certificates coming under HSSC
(05 marks)

ii. What are the surveys required to perform to maintain the validity of above
mentioned certificates and briefly describe each of those surveys.

(10 marks)
4.
i. Briefly describe main aims of Civil Liability Convention.
ii. How a ship owner of Non CLC party state could obtain OPIC.
iii. Describe when a ship owner is exempted from liability under CLC 92
convention.
(05 marks each)
CoC-BerL 2
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GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMIN

: CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMI'Rg D

GRADE

SUBJECT  : Meteorology

DATE : 05™ April 2017

Time allowed THREE hours Total marks ;180
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.

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)

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)

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)

(16

Generally wind will blow across the isobars and deflected by coriolis force. But in some

situations wind blow parallel to isobars. Explain with suitable sketches the types of

wind which blow parallel to isobars.
(15 Marks)

Page10f4a

MET-05.04.2017




image116.jpg
3. 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 following
questions with examples.

a. Drift Current

Gradient Current

Upwelling current

Warm current

Cold Current

Seasonal Current

moe oo o

(05 marks each)

4. In mid-latitude navigating mariners, should have substantial knowledge of weather associated
in mid- latitudes. Frontal and frontal depressions greatly vary by its characteristics compared
to tropical cyclones. Answer following questions in relating to fronts and frontal depressions.

a. Briefly explain properties of air masses and factors effecting properties of an air mass.

(15 marks)

b. Briefly explain Cold front, Warm front and weather associated with each condition
with suitable sketches including symbols used in weather map for each condition.

(15 Marks)

5. Tropical cyclones in different regions of the world been addressed by different names. But
formation and general movement of Tropical cyclones have no significant variations although
different names being given. With respect to Tropical cyclones answer following questions.

a. Briefly describe conditions of formation of tropical cyclones.
(07 Marks)
b. Briefly explain indication of approaching of tropical cyclone including method of
ascertaining vessel’s position with regard to the position of TRS.
(08 Marks)
c. Explain in detail with suitable sketches general avoiding actions in Northern
hemisphere if the vessel is in Navigable semicircle and Dangerous semicircle
respectively.

(15 Marks)

6. Weather routing being used in merchant ships to obtain least time track and optimum route.
With regards to weather routing answer 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)

Page 2 of 4
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ii.

iii.

ii.

iii.

00021

Sketch and describe the Engine cooling system onboard? (06 marks)
Why preheater is in the system? (02 marks)

Why it is necessary to make cooling water treatment onboard and explain the
suitability of using Potassium Chromate as a treatment?

(04 marks)
Briefly explain the Up-take fire onboard. (04 marks)
What are the actions to be taken when there is an Up-take fire?

(04 marks)
What actions to be taken after a scavenge fire?

(04 marks)

7. A230V, 50 Hz AC supply is applied to a coil of 0.06 H inductance and 2.5 Q resistance
connected in series with a 6.8 4F capacitor.

i
ii.

iii.

ii.

iii.
iv.

Draw phasor diagram for above R-L-C series circuit. (03 marks)
Calculate (05 marks)
a) Impedance
b) Current
c) power utilization.
Derive equation for voltage and current with phase angle and frequency.
(04 marks)
Explain the system lubricant properties. (04 marks)
Explain the characteristics of lub oil and what is the Important and difference of TBN
value concerning cylinder oil and system lub oil? (04 marks)
What is “hot spot” reference to crank case explosion? (01 marks)
What is the indication prior to crank case explosion and how do you prevent it?
(03 marks)
Page 2 of 3
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b. What are the main weather charts vessels should consider when weather routing and

explain how to obtain suitable route according to the given weather maps (refer below
two maps) for a General deck cargo vessel with actual displacement 34000MT, GM
0.95m, Mean draft: 7.56m, propeller immersion 78% and loaded with 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 EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Leadership and team working skills

DATE : 07" April 2017 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 160
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) Briefly explain the difference between Autocratic, Democratic, and Laissez Faire
leadership styles and identify the most suitable leadership style/styles for a ship captain.

(10 marks)
(b) “Power of a leader is the ability to influence the behavior of followers™ Discuss this
statement.
(10 marks)
2) (a) What are the 5 main stages of a training life cycle?
(10 marks)
(b) Briefly explain 3 methods of training and development used for seafarers.
(10 marks)
3) “Expectancy theory is a process theory on motivation” Discuss this statement.
(20 marks)
4) Explain the use of equity theory to motivate seafarers.
(20 marks)

5) Briefly explain 3 barriers for communication, with particular emphasis on seafarers.
(20 marks)

6) Do a SWOT analysis for your own current position and make recommendations for
improvements.

(20 marks)

Page 1of2
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7) “Safety culture is a key component onboard a ship.” Do you agree? Elaborate your views
emphasizing on some key characteristics of a safety culture.

(20 marks)
8) (a) What are the main components of a decision?
(10 marks)
(b) Briefly explain the 3 main decision making conditions.
(10 marks)
End.
Page 2 of 2
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMIN

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)\;
SUBJECT  : Engine and control systems
DATE : 07" April 2017 Time : 0900 t

Time allowed THREE hours Total marks : 96
Answer 8 questions in total 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.

i Sketch and describe the two strokes and four stroke timing diagram of a Diesel engine.
(08 marks)
ii Explain the term “over lapping” with regard to timing diagram of 2S and 4S diesel
engine. (02 marks)
iii Differentiate between SI engines and CI engines. (02 marks)
2.
i What is the purpose of having boiler onboard? (02 marks)
ii.  Sketch and describe the boiler water Circulating system diagram. (08 marks)
Briefly explain how the boiler water level automatically control on the diagram you
sketched.
iti.  Explain the reasons, why Boiler water to be treated. (02 marks)
3
i. Explain the term of Turbo charging with regard to diesel engines and its advantages.
(04 marks)
il. What is Turbo Charger surging and how it is occurred? (02 marks)
iii. Briefly sketch and describe the Scavenging methods of two stroke engines and explain
what is the most efficient method and its advantage. (06 marks)
4.
i Draw and explain a Fresh Water Generator system onboard. (06 marks)
ii. How do you make the generated fresh water drinkable? (03 marks)
iii. Explain the preparation, cleaning and inspection of Fresh water storage tanks onboard?
(03 marks)
Eng. Contr- 07.04.2017 Page 10f 3
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iii.

iii.

Sketch and describe the Engine cooling system onboard? (06 marks)
Why preheater is in the system? (02 marks)

Why it is necessary to make cooling water treatment onboard and explain the suitability
of using Potassium Chromate as a treatment?

(04 marks)
Briefly explain the Up-take fire onboard. (04 marks)
What are the actions to be taken when there is an Up-take fire?
(04 marks)
What actions to be taken after a scavenge fire?
(04 marks)

7. A 230V, 50 Hz AC supply is applied to a coil of 0.06 H inductance and 2.5 Q resistance
connected in series with a 6.8 £F capacitor.

i
il.

iii.

Draw phasor diagram for above R-L-C series circuit. (03 marks)
Calculate (05 marks)
a) Impedance

b) Current

c) power utilization.

Derive equation for voltage and current with phase angle and frequency. (04 marks)

8.
i Explain the system lubricant properties. (04 marks)
ii.  Explain the characteristics of lub oil and what is the Important and difference of TBN
value concerning cylinder oil and system lub oil? (04 marks)
iii.  What is “hot spot” reference to crank case explosion? (01 marks)
iv.  What is the indication prior to crank case explosion and how do you prevent it?(03 marks)
9.
i.  Briefly explain the SEEMP and how you can improve SEEMP onboard as Chief mate,
(07 marks)
ii. How do you control SOx onboard? (02 marks)
iii. Briefly explain the term of NOx level and how do you ensure diesel engines onboard are
comply with NOx emission regulations? (03 marks)
Eng. Contr- 07.04.2017 Page 20f3
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10.  Following card areas were obtained from power cards taken from a 5-cylinder slow speed

diesel engine. (10 marks)
()
=g 1 ) 3 4 5
number
Avealn | s 2112 | 2003 | 2031 1260
mm2
Card length : 100 mm
Diameter of the cylinder  : 1000 mm
Piston stroke 12200 mm
Spring constant : 90 KN/m2 per mm
Engine RPM : 120 rpm

Calculate the total power (Indicated power) developed by the engine.

(ii) What will be the consequences, if engine continue to operate in this condition? (02 marks)

End.
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MERCHANT SHIPPING SECRETARIAT

LSM
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT : Electronic Navigation System

DATE : 06™ April 2017

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) Mechanical Gyro compass has been used on merchant vessels for decades as a direction
finding equipment. Gyro compass has been made using the inherent mature of a
precession of free Gyroscope.

a) Using precession describe how a liquid ballistic control Gyro compass control its
North end.
(10 marks)
b) With a suitable diagram, explain the forces activating at the north end in following
locations of it.
i) Maximum drifted position at East
ii) Maximum tilted up position
iii) Maximum drifted position at West
(05 marks each)

2) IMO has issued a circular on performance requirement of a Gyro compass.

a) List at least ten of the requirements
(10 marks)
b) FOC may be the future direction finding equipment
i)  With a sketch of a block diagram and fiber optic ring describe fully how to find
north using Fiber Optic Gyro compass
(15 marks)

3) You are entrusted with the task to supervise the ship’s magnetic compass adjustment
process with a qualified compass adjuster whist your vessel is being prepared for
reemployment after a 5 months layup.

a) List down in point form 20 key items you consider important to achieve best results.
(10 marks)

Page 1 0f2
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b) A vessel is supposed to possess a heeling error (H/E) of 5°E on a course of 030° by
Compass when healed 6°to Stbd.

1) What would be her H/E when she alters course to 300° and healed 4° to Port?

(10 marks)
ii) Show in a practical sketch how the compass needle is expected to behave in the
above case.
(05 marks)

4) Answer the following questions with regard to GPS & DGPS:
(a)  Explain GPS Clock synchronization and measurement of distance to the satellite.

(10 marks)
(b)  Describe operation of terrestrial and space based DGPS systems with typical
examples.
(15 marks)
5) Answer the following questions with regard to AIS:
(a) What are the main aspects of annual survey of AIS as published by IMO
(15 marks)
(b) Draw a diagram showing the internal and external parts associated with AIS
transceiver
(10 marks)
6) Answer the following questions with regard to LRIT & Loran
a) Indicate the main components of LRIT network
(15 marks)

b) State the main difference between Loran-C and present eLoran system and describe
what is Eurofix.

(10 marks)

End.
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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  : Ship construction

DATE ;04 April 2017

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.

1 - Asachief officer write a dry dock specification for the repair of following damage that has
occurred, stating what factors must be considered when costing the repairs.

Approx. 2 meters of damage to Forepeak tank which caused the shell plating to be
removed and replaced the relevant damaged stiffeners.

In your specification, include the services required, accessory work required and final tests
required to ensure satisfactory completion of the repair.

' (20 marks)

2 a) What are the reasons for dry-docking a vessel?
(03 marks)
b) In order to be assigned the Class Notation IW (In- Water Survey) what are the items
checked and requirements to comply by the vessel?

(07 marks)

c) Onarrival dry dock what are the items to be discussed in the initial meeting with the yard
personal?

(05 marks)

d) Why it is important to have regular meetings with yard during a dry docking of a vessel
and what are the items discussed?
' (05 marks)

3 a) Describe possible faults which may be found during a dry dock inspection of the
following and the remedial actions taken.
i) Hull indentations
(03 marks)

Page 10f3





image10.jpg
00021

9.
i.  Briefly explain the SEEMP and how you can improve SEEMP onboard as Chief
mate, (07 marks)
ii.  How do you control SOx onboard? (02 marks)
iii. Briefly explain the term of NOx level and how do you ensure diesel engines onboard
are comply with NOx emission regulations? (03 marks)
10.  Following card areas were obtained from power cards taken from a 5-cylinder slow speed
diesel engine. (10 marks)
@
s 1 2 3 4 5
number
Areain | 000 2112 | 2003 | 2031 1260
. mm2
Card length : 100 mm
Diameter of the cylinder ~ : 1000 mm
Piston stroke 12200 mm
Spring constant : 90 KN/m2 per mm
Engine RPM : 120 rpm

Calculate the total power (Indicated power) developed by the engine.

(ii) What will be the consequences, if engine continue to operate in this condition? (02 marks)

Page 3 of 3
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b)

4) a)

b)

5) a)

b)

c)

6) a)

b)

ii) Anchor and chain

(03 marks)
iii) sea chest

(02 marks)
Describe EACH of the following, stating what component parts of the ships.
i) panting

(05 marks)
ii) pounding

(05 marks)
iii) dry docking stresses

(02 marks)

Sketch and describe a transverse section of a cargo tank of double hull tanker with the
arrangement of web frame and longitudinals (half of the view web frame and the other
half longitudinals)
(14 marks)
Indicate areas of corrosion in a cargo space of above tanker and the reasons for such
corrosion
. (06 marks)

A ship can be broadly divided into three areas, such as:

i) continually immersed;

i) alternating between immersed and above water (boot topping).
iii) continually above water;

Reference to above discuss in detail the regions of localized corrosion in each location
with corrosion preventive methods

(08 marks)
Discuss the reasons for a coating failure in a DB tank
L (06 marks)
What are the rules and regulations related to antifouling coatings
& (06 marks)
Explain the two types of stern constructions
(06 marks)
Sketch stern construction arrangement of a ship and describe
(14 marks)
Page 20f3
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7) With reference to large container carriers
a) Sketch a transverse section of a modern container carrier
(14 marks)
b) Explain how the stresses raised due to large hatch openings are compensated
(06 marks)

8) a) Discuss the advantages and disadvantages of sacrificial anodes and ICCP (impressed
current cathodic protection system)

(05 marks)
b) make asimple diagram of ICCP system and describe

(10 marks)
c) What are the circumstances that a ICCP system is kept switched off

(05 marks)

9) a) Name the types of rudders

(03 marks)
b) Sketch and name a rudder pintle bearing arrangement indicating important details

(12 marks)
¢) How to carry out a pressure test of a rudder after a repair and indicate the pressure applied

(05 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Meteorology

DATE 2 05™ April 2017

Time allowed THREE hours Total marks : 180
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.

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)

a. 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)
(16

b. Generally wind will blow across the isobars and deflected by coriolis force. But in some
situations wind blow parallel to isobars. Explain with suitable sketches the types of
wind which blow parallel to isobars.

(15 Marks)
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DIRECTORATE OF MERCHANT SHIPPING ay Wfthout

GOVERNMENT OF SRI LANKA &ui o 5o
CERTIFICATE OF COMPETENCY EXAMINATION \* o

s

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Ship construction

DATE : 04 April 2017

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.

As a chief officer write a dry dock specification for the repair of following damage that has
occurred, stating what factors must be considered when costing the repairs.

Approx. 2 meters of damage to Forepeak tank which caused the shell plating to be
removed and replaced the relevant damaged stiffeners.

In your specification, include the services required, accessory work required and final tests
required to ensure satisfactory completion of the repair.
(20 marks)

a) What are the reasons for dry-docking a vessel?
(03 marks)
b) In order to be assigned the Class Notation IW (In- Water Survey) what are the items
checked and requirements to comply by the vessel?

(07 marks)

¢) On arrival dry dock what are the items to be discussed in the initial meeting with the yard
personal?

(05 marks)

d) Why it is important to have regular meetings with yard during a dry docking of a vessel
and what are the items discussed?
(05 marks)

3 a) Describe possible faults which may be found during a dry dock inspection of the
following and the remedial actions taken.
i) Hull indentations
(03 marks)
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b)

4) a)

b)

ii) Anchor and chain

(03 marks)
iii) sea chest

(02 marks)
Describe EACH of the following, stating what component parts of the ships.
i) panting

(05 marks)
ii) pounding

(05 marks)
iii) dry docking stresses

(02 marks)

Sketch and describe a transverse section of a cargo tank of double hull tanker with the
arrangement of web frame and longitudinals (half of the view web frame and the other
half longitudinals)

(14 marks)
Indicate areas of corrosion in a cargo space of above tanker and the reasons for such
corrosion

(06 marks)

5) a) A ship can be broadly divided into three areas, such as:

b)

6) a)

b)

i) continually immersed;
i) alternating between immersed and above water (boot topping).
iii) continually above water;

Reference to above discuss in detail the regions of localized corrosion in each location
with corrosion preventive methods

(08 marks)
Discuss the reasons for a coating failure in a DB tank

(06 marks)
What are the rules and regulations related to antifouling coatings

(06 marks)
Explain the two types of stern constructions

(06 marks)
Sketch stern construction arrangement of a ship and describe

(14 marks)
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7) With reference to large container carriers
l a) Sketch a transverse section of a modern container carrier
(14 marks)
l b) Explain how the stresses raised due to large hatch openings are compensated
(06 marks)
l 8) a) Discuss the advantages and disadvantages of sacrificial anodes and ICCP (impressed
current cathodic protection system)
l (05 marks)
b) make asimple diagram of ICCP system and describe
(10 marks)
l c) What are the circumstances that a ICCP system is kept switched off
(05 marks)
l 9) a) Name the types of rudders
(03 marks)
b) Sketch and name a rudder pintle bearing arrangement indicating important details
I (12 marks)
¢) How to carry out a pressure test of a rudder after a repair and indicate the pressure applied
l (05 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 H En'%ineering control systems

DATE 30™ September 2016 (morning) Ry
Time allowed THREE hours Total marks  : 96
ANSWER 8 QUESTIONS INCLUDING 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) Sketch and describe the four stroke timing diagram of a Diesel engine and explain the

term of overlap

(08 marks)
b) Explain the term of “Uniflow” scavenge and its advantages.

(04 marks)
a) Briefly explain the three boiler mountings and their impotents.

(06 marks)
b) Why it is necessary to clean /water wash Exhaust Gas Boiler tubes frequently?

(02 marks)
¢) Explain the reasons, why Boiler water to be treated.

(04 marks)
a) Explain the two type of Turbo charging systems in marine use.

(04 marks)
b) What is Turbo charger Surging and how does it occur?

(02 marks)
¢) Briefly sketch and describe the Scavenging methods.

(06 marks)
a) Draw and explain a positive displacement pump.

(06 marks)
b) What is the use of centrifugal pump onboard and its advantages?

(03 marks)
¢) What are the problems occur in Ballast pumps during Ballast operation and how do you

overcome the said faults?
(03 marks)
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a) Sketch and describe the Refrigeration cycle.

20

b) Explain the purpose of Receiver, Drier, Solenoids and Control unit refereng%"fo tﬁe Ship’s A\
refrigeration plant. i i¢

\

a) What are the reasons to have a crank case explosion?

(04 marks)
b) What are the actions to be taken when there is a crank case explosion?

(04 marks)
¢) What actions to be taken after a scavenge fire?

(04 marks)

i) The graph below shows how a sinusoidal alternating voltage varies with time, when
voltage source is connected across a device.

Voltage (V)

202

11042 /
102

003 004

\ time (s)
-110{2 /
-220(2 / A\
With the aid of above diagram determine
a) Vrms. (02 marks)
b) Frequency (F) (02 marks)
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if) A 100V, 60W lamp is to be operated on above power supply. i/:

Taw

v,
R L
Find the value of
a) Non-inductive resistance
(02 marks)
b) Pure inductance in series with the lamp so that the lamp is not over run.
(03 marks)
¢) Which would be preferable in above two methods?
(03 marks)

a) Sketch and describe the main engine cooling water system and explain how cooling water
inlet temperature control.

(08 marks)

b) Why cooling water treatment to be done?
(01 mark)

¢) What are the main purposes of the system oil in the large 2 stroke engine?

(03 marks)

9.

a) Draw and explain the fresh water generator system (Evaporator).

(08 marks)
b) How to prepare potable water from evaporated fresh water?

(04 marks)
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10.

Following card areas were obtained from power cards taken from a 5 cylinder slow speed
diesel engine.
o 1 2 3 4 5
number
AREls |y 1500 | 1590 1510 930
mm2
Card length : 110 mm
Diameter of the cylinder  : 980 mm
Piston stroke 12100 mm
Spring constant : 85 KN/m2 per mm
RPM 1120
a) Calculate the total power (Indicated power) developed by the engine.
(10 marks)
b) What will be the consequences, if engine continue to operate in this condition?
(02 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION <

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITEDi
SUBJECT : Business & Law

DATE ; 2021

Time allowed THREE hours Total marks : 145
ANSWER ALL QUESTIONS IN ALL PARTS 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.

Use the following vessel particulars in answering PART - I and PART - II

Name: MV Nonsuch / Flag: Singapore / Call sign: S6B67
Lightship: 11000t / Summer Dead weight: 26,859 t / Tropical Dead weight: 31666 t
Winter Dead weight: 22345t

PART -1

1. MV Nonsuch has been charted for a single voyage from Buenos Aires in Argentina to
Malta. The vessel is to load maximum possible cargo in Buenos Aires and additional 400t
of cargo, Bunkers and Fresh water to be taken in Dakar, Senegal.

Calculate the maximum cargo the vessel can load in Buenos Aires. Also calculate the
bunker and fresh water quantity requirement in Buenos Aires and Dakar.

Constant +50t,

Stores 45t

Consumptions:
Fuel oil consumption : 25t per day,
Fresh water consumption : 10t per day.

vessel should have 3 days reserve of bunkers and fresh water at all times.
Buenos Aires to Dakar — 7 days (Summer and Tropical)
Dakar to Malta —5 days (1 day in Tropical, 4 days in Summer)
(25 marks)
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DIRECTORATE OF MERCHANT SHIPPING = -
GOVERNMENT OF SRI LANKA Lo
CERTIFICATE OF COMPETENCY EXAMINATION -

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) =
SUBJECT : Electronic Navigation Systems

DATE : 29" September 2016

Time allowed THREE hours Total marks :150

ANSWER ALLQUESTIONS 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.
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1) Answer the following questions with regard to ship’s Magnetic Compass:

a) Ata place where H= 15 A/m, and Z = +20 A/m, the value of coefficient permanent C
was (-) 4° and that due to induced C was (+)5°.

Determine the total deviation due to coefficient on a heading of 332°at a place where H
=23 A/m, and Z = (-)18 A/m.

(10 Marks)
b) Explain all the causes for Coefficient “J” (Heeling Error).

(10 Marks)
c) List down the order of placing correctors.

(05 Marks)

2) Answer the following questions with regard to GPS & DGPS:

a) Explain GPS Clock synchronization and measurement of distance to the satellite.

(10 Marks)
b) Describe operation of terrestrial and space based DGPS systems with typical
examples.
(15 Marks)

3) Answer the following questions with regard to AIS:

a) What are the main aspects of annual survey of AIS as published by IMO

(15 Marks)
b) Describe AIS long range principles and applications

(10 Marks)
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4) Answer the following questions with regard to LRIT & Loran:

a) What are the main components of LRIT system
(15 Marks)
b) What is the difference between Loran-C and present eLoran system. Describe what is
Euro fix

(10 Marks)

a) List ten IMO requirements on the performance standard of a Gyro Compass
(10 Marks)
b) Name errors of the Gyro compass and describe any two of them indicating how to
minimize them
(10 Marks)
c¢) Explain why controlled gyro has to be damped, so that to use it as a Gyro compasses
(05 Marks)

a) Sketch and describe the path traced out by the north end of the axle of a liquid
controlled gyro-compass 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)

End.
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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) N LBz
SUBJECT  : Meteorology
DATE : 28" September 2016
Time allowed THREE hours Total marks : 180
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.

I
a) Describe the formation of advection fog.
(15marks)
b) Mariners are always interested in getting the weather information in advance. In relation to the
time of formation of fog at sea, explain how the onboard observations of air and sea water
temperature be used?

(15 marks)
2. Write short notes on the following;
a) International Ice patrol
b) Monsoon winds
c) ITCZ
d) Youngice
e) Glacier origin icebergs
(06 marks each)
3. a) Describe Wind drift current, Gradient current and upwelling current.
(12 marks)
b) Mark in the provided map the prominent currents in the Pacific Ocean.
(18 marks)
4. a) What is an air mass?
(04marks)
b) Briefly describe the formation of a front.
(08marks)
c) Describe the weather associated with warm and cold fronts.
(18marks)
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5. a) A vessel trading in North Atlantic received a weather analysis ch:

l provided) and at the time of receiving it, the position of the vessel is | tude 50" 00° N Longltude
001° 00> W and her course is 045° and speed 10 Kts. Describe the we&d\a' in the v1cm1t)) usmg the
attached weather chart. ;

' ' R : gfsmarks)

= e "J

I b) Calculate the surface wind speed at following positions. (In the Analysis chart Geostrophic Wind

Scale — Geostrophic wind speed in knots)
i 50°00°N 030°00°W

' ii.  40°00°N 040° 00°W
iii.  70°00°N 010°00°E

I (05 marks each)

6. a) What are the favorable conditions to form a TRS.
' (10marks)
b) With aid of a sketch describe the structure of a TRS.
(10marks)

l ¢) Briefly explain the actions to be taken, if confirmed that the vessel lies in the dangerous semicircle
(Southern hemisphere).

l (10 marks)

' End.
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MERCHANT SHIPPING SECRET.
GOVERNMENT OF SRI LAN
CERTIFICATE OF COMPETENCY E

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (

SUBJECT  : Meteorology

DATE : 06" July 2016

Time allowed THREE hours Total marks
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) Answer the following questions with regard to TRS:
a) Explain the formation of a Tropical Revolving Storm (TRS) including the conditions
required for formation.

(10 marks)
b) Briefly describe what “Easterly Wave” is.

(05 marks)
¢) In the vicinity of a TRS in Northern Hemisphere a vessel doing 15 kts observes
following weather conditions:
Barometric pressure — Falling / Smb below the standard pressure for the month.
Wind- Force 6 and increasing / Changing directions from NNE , NE and then E’ly in
the last two hours.
i. Find the location of the vessel in relation to the TRS. (15 marks)
ii. State the actions required to take to avoid the most destructive parts of the TRS.
(05 marks)

After several hours of observation the wind direction became steady and barometric
pressure continued to fall.

iii. Analyse the reasons for this change of weather and state whether you would
consider any change in the avoiding action to avoid the vessel getting closer to the
centre of the TRS.

(10 marks)
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2) A busy shipping lane is located in Atlantic Ocean below the New Foundland Island.
Vessels en-route from east coast of North America to Europe very often use this route.
But during certain times of the year this area is known to have floating ice bergs.

a) Briefly describe why this area is well known for ice bergs. (Your answer must contain
the origination of ice bergs, the path and currents involved.)
(10 marks)
b) State the geographical limits of ice bergs in this area.
(05 marks)
c) Banks of New Foundland often have restricted visibility. Briefly explain the causes
for the formation of fog in this area. .
(05 marks)
d) A master receives an Ice Report (Annex - I) when sailing to New Foundland. As per
the Ice Report, state the ice condition prevailing in the position 49°00°N, 052°00°W.
(15 marks)

3) Answer the following questions with regard to ocean currents:
a) Explain the reasons for formation of Equatorial and Equatorial Counter currents.
(05 marks)
b) Why in the areas of Aghulas current near South Africa are known to produce
hazardous Rogue Waves?
(05 marks)
¢) Mark-all prominent currents for Pacific Ocean in the given map. Also state whether
they are cold or warm currents.
(15 marks)

4) 500mb chart is often used by meteorologists for prediction of surface weather patterns.
a) Using a sketch briefly describe:

i. “Ridge” and a “Trough” (06 marks)

ii. “long wave” and a “ short wave”. (06 marks)

b) State the importance of 5640m height contour. (03 marks)
c) Explain the effect of ridges and troughs in the 500mb chart on the “Low” and the

- “High” on the surface. (10 marks)

5) Answer the following questions with regard to ship’s weather routine:
a) Lists the benefits of shore based weather routine for ships. (06 marks)
b) briefly explain following tracks:
i. Least time
ii. Least time and least damage
ili. Least damage

Page 2 of 10
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6)

a)

b)
D)

Briefly describe the difference between an Analysis weather chart and 3-Progaesis

weather chart. (05 marks)
State the sources available to the Master to obtain en route weather. (05 marks)
A vessel at a position (50°00°N, 000°00° W) will proceed along the 40"North parallel

on a course of 270°(T) to a position of 50°00°N , 010°00° W. Then on a Southerly
course to 40°00°N , 030°00° W. List down the current weather at following
points/areas using the attached surface analysis chart (Annex — III):
i. Departure point
ii. Between 00°00°W to 010°00° W along the 40" North parallel.
iii. 40°00°N, 030°00° W
(15 marks)
Your answer shall contain information on following as much as practicable:
e Wind direction and speed
e Temperature variation
¢ Clouds and cloud cover
» Precipitation

END
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PART-1T

2. During the passage MV Nonsuch will be passing Morocco keeping a distance of 15nm

tol8nm from the coast, then through the Gibraltar strait to Malta. The ‘Strait states’ of
Gibraltar strait are Spain and Morocco.
a) What law applies to MV Nonsuch during its sea passage and on what situations could
a foreign naval vessel board MV Nonsuch in high seas.
(10 marks)
b) List 5 duties of a flag administration as given in UNCLOS III Art.94 on vessels
registered under their flag.
(05 marks)
¢) What jurisdiction the coastal state Morocco has on mv Nonesuch when the vessel is
passing it’s coast.
(05 marks)
d) The narrowest section in Gibraltar strait is 9 nm. Discuss whether the transit passage
given in UNCLOS III applies in this passage and give the reasons.
(05 marks)

. While on passage MV Nonsuch observes a cargo of persistent oil escaping to the sea
from a Libyan VLCC after it has run aground near the coast of Morocco. Whilst Morocco
is a party state to both 1992 Civil Liability Convention and the 1992 Fund Convention,
Libya is a non-state party to both above conventions.

a) What is the civil liability of the ship owner for the claims arising from pollution by
cargo oil if the grounding has caused due to an error in placing navigational marks by
the Moroccan authority.

(05 marks)

b) What certificate, related to financial responsibility of the ship owner, of a persistent
oil tanker should carry if it intends to enter a Moroccan port and the certificates
validity period.

(05 marks)
¢) On what situations FUND Convention applies in pollution incident in a party state.
(05 marks)

. MV Nonsuch is to undergo annual surveys of certificates issued under harmonized
system in Malta.
a) List the certificates coming under HSSC.

(10 marks)
b) Briefly describe the types of surveys coming under HSSC.

(10 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY E

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIM B, D) '

SUBJECT  : Ship Construction

DATE : 05" July 2016

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.

1) a) Name 05 methods used in improving the propeller efficiency of a ship.

(05 marks)
b) Describe 03 of the improvements named in (a) above
(05 marks each)
2) a) Differentiate water tightness and weather tightness

(06 marks)

b) Sketch and describe the method of achieving water tightness of a hatch cover at:
I) the pherphery (outer edges) (07 marks)
II) the cross joint (07 marks)

Your answer should indicate the method of achieving correct packing compression.

3) a) Sketch the forward construction of a ship

(08 marks)
b) In relation to the collision bulkhead comment on following:

I) position of the bulkhead relative to the length of the ship (03 marks)
II)  extent of the collision bulk head (03 marks)
III)  openings through the collision bulkhead (03 marks)

IV)  compartments that forward of the bulkhead that may get filled in the event of
a damage (03 marks)
Page 10f3
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4) a) Explain following in relation to sliding watertight doors positioned below the water

line which are used while at sea:

I) methods and position of closing and opening (04 marks)
II) when do you open and close such doors (04 marks)
IIT) how do you ensure that the strength at the opening is sufficient to withstand the

water pressure of the bulkhead (04 marks)

b) If a watertight door is closed from the remote control station, explain the sequence

of events that can take place when you try to open the door locally.
(08 marks)

5) a) With a aid of a sketch describe how a free standing prismatic (independent) tanks for

6)

b)

c)

a)
b)

©)

d)

the carriage of liquefied gasses are located and supported.

(10 marks)

With regard to above what are the advantages offered by similar construction to
effect?
I) safety
II) cargo containment
IIT) stability
IV) effective maintenance of strength members of hull

(02 marks each)

What materials are used in construction of inner most linings of such tanks and
indicate the important property considered in selecting such material.
(02 marks)

Sketch FOUR types of rolled steel sections commonly employed to stiffen plating.

(04 marks)
State where in ship’s structure the rolled sections in (a) would be employed

(03 marks)
Discuss the advantages of using high strength steel as a ship construction material
in relation to their properties

(07 marks)
Indicate:
I) the main attractions of Aluminium in preference to mild in ship construction

(03 marks)
1) the disadvantages of use of Aluminium (03 marks)
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7) a)

b)

8) a)

b)

9) a)

b)

A Frame is a stiffener member attached to the inside of the hull of the ship. Exﬁasi
the service rendered by that (05 marks)y -

What are the types of framing systems used in construction of vessels and discuss
the important features related to such framing systems
(15 marks)

State the PURPOSE of each of the following and describe where they are located in
the ship structure:

I) Vent pipe (03 marks)
IT) sheer (03 marks)
III) Hawse Pipe (03 marks)
1V) Bitter end (03 marks)
V) Spurling Pipe (03 marks)
Elaborate function of bilge keel with a sketch (05 marks)

Explain the usual routine steps for surface preparation and painting of hull under
water area and topside of a existing ship in dry dock. (Your answer should include
the reason for each activity)

(14 marks)
What are advantages of foul release coatings as protective coating for under?
water areas of a ship and their limitation in application.

(06 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Business and law

DATE : 04" July 2016

Time allowed THREE hours Total marks : 130
ANSWER ALL QUESTIONS (IN ALL PARTS) 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.

PART -1
(Answer all questions)

1) A vessel is chartered to load 12,000t of cargo at 750 t per weather working day.

The charterparty states that the time shall not count between 1 p.m. on Saturday and 7
a.m. on Monday, nor between 1 p.m. on the last working day preceding a legal holiday
and 7 a.m. on the first working day thereafter.

Further the charterparty states that the laytime for loading shall commence to count 24
hours after Notice of Readiness (NOR) is served during office hours except on Saturdays,
Sundays & holidays, whether in berth or not. The statement of facts is as below:

NOR is tendered : 1000 hrs on Wednesday 3" April
NOR isaccepted ~ : 0900 hrs Thursday 4™

Public holidays : Friday the 12" and Monday the 15"
Rain stopped work ~ : 4 hrs on Wednesday 10"
Completed loading ~ : 1400 hrs Friday the 19"

If dispatch is to be paid at $325 per day and pro rata and demurrage at $650 per day and

pro rata find the amount payable and state to whom it is payable.
(10 marks)

2) A vessel has Tropical DWT of 10750mt, Summer DWT of 10400mt and Winter DWT of
10050mt.

She is to load at Puerto Madryn to Guangzhou calling Cape Town and Singapore for FO
and FW and 250t of priority cargo at Cape Town.

Page 10f3
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3)

4

5)

Daily consumption of F/O and F/W 30/10mt respectively. R.O.B @ Puerto Madryn FO:
110t, FW: 60t. The maximum F/O capacity 1500mt and throughout the voyage there is a
constant of 250mt for crew and stores. 4 days reserve F/O and F/W must be kept at all
times. F/O cost at Puerto Madryn 360usd/t , cape town 290usd/t , Singapore 220 usd/t.
Puerto Madryn to Cape Town 9 days all summer , Cape town to Singapore 13days, 4days
summer then tropical , Singapore to Guangzhou 4 days , 2days tropical and then summer.

What is the maximum cargo that you will load at Puerto Madryn, taking in to account the
fuel cost and how much F/O would you lift and where in order to arrive at Guangzhou as
much as possible (without shifting out cargo)?

(15 marks)

PARTII

Merchant Shipping Regulations of some flag states require to maintain an Official Log
Book (OLB). With respect to OLB answer following questions:
a) Briefly describe specific entries to be made in the narrative section of the OLB.
b) Explain briefly the procedure of making, signing and witnessing Official Log
Book entries.
¢) Briefly explain the method of amending or cancelling Official Log Book entries.
(05 marks each)

Selection of proper crew agreement for a merchant vessel mainly governs by trading
pattern or specific requirements of the vessel. Running agreements, Voyage agreements,
Multiple agreements and indefinite agreements are generally permitted under the
Merchant Shipping Regulations of many flag states. Briefly explain salient features of
three types of agreements mentioned above.

(15 marks)

Load line convention has categorized several types of vessels when applying the
principles of conditions of assignment of freeboard. With regards to these mentioned
types under load line convention answer following questions.
a) Compared to ‘Type B’ vessels, the ‘Type A’ vessels are having certain
advantages. Explain briefly the advantages of a ‘“Type A’ vessels.
(07 marks)

b) According to the type (‘Type A’ and ‘Type B’), assignment of freeboard is
different. Explain why ‘Type A’ ships having less freeboard than “Type B’ ships.
(08 marks)
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a) List the occasions where the hull and machinery insurance will be terminated

automatically.
(03 marks)
b) Briefly describe the following terms with examples:
i.  Actual total loss
ii.  Presumed total loss
iii.  Constructive total loss
(04 marks each)

7) Answer the following questions with regard to contracts of carriages:
a) The Hague/Visby rules states that the carrier shall be bound before and at the
beginning of the voyage to exercise due diligence to make the vessel seaworthy.
Explain in detail how you would make the vessel seaworthy.
(10 marks)
b) List the occasions that the letters of indemnities would be used during contact of
carriages by sea.
(05 marks)

8) Answer the following questions with regard to safe ports:
a) Define the meaning of the term “safe port” as used in a charter party.
(05 marks)
b) Describe the actions that a Master of a vessel should take on arrival at a port of
discharge that he considers unsafe.
(10 marks)

9) Answer the following questions with regard to LOF 2011:
a) Explain the purpose of SCOPIC clause in LOF 2011.
(05 marks)
b) Discuss the advantages to the ship owner and to the salvo when using Lloyd’s Open
Form 2011 (LOF 2011) during salvage operations.
(10 marks)
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MERCHANT SHIPPING SECRETARIAT © 4
GOVERNMENT OF SRI LANKA '/
CERTIFICATE OF COMPETENCY EXAMINATION
GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) ol
SUBJECT En!%ine and control systems e
DATE 08" July 2016
Time allowed THREE hours Total marks  : 96
Answer 8 questions in total 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.
i Sketch and describe the two strokes and four stroke timing diagram of the Diesel engine.

(08 marks)
il Explain the term “Scavenging “with regard to diesel engines. (04 marks)
2
i.  Sketch and describe the boiler water Circulating system diagram. (08 marks)
ii.  Whatis the difference between Exhaust Gas Boiler and the Economizer of the Ship?
i (02 marks)
iii.  Explain the reasons, why Boiler water to be treated. ’ (02 marks)
3
L Explain the term of Turbo charging with regard to diesel engines and its advantages.
(04 marks)
il. What is the purpose of having intercooler in between turbo charger and the
scavenge manifold. (02 marks)
iii. Briefly sketch and describe the Scavenging methods. (06 marks)
4.
L Draw and explain a centrifugal pump. (06 marks)
ii. What is the difference between centrifugal pump and positive displacement pump?
(03 Marks)
iii. Name three pumps used onboard and their types.
(03 marks)
Page 10f3
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ii.

’ l

(08 ma.rks)l

Sketch and describe the Refrigeration cycle.
Explain the purpose of Receiver, Drier, Solenoids and Control unit reference to the Ship’s
(04 marks)

refrigeration plant.
What are the reasons to have a scavenge fire?
(04 marks)
What are the actions to be taken when there is a scavenge fire?
(04 marks)
(04 ma.rks)l

ii.
iii.  What actions to be taken after a scavenge fire?
The graph below shows how a sinusoidal alternating voltage varies with time, when voltage

7
source is connected across a device.
Voltage (V)
mn
22003 e
7\ !f‘ \
{ ! \
11042 1/ \ \
| \ H x
1 ! i
4 } \
001 a2 003 ab4
/ \ [ tme)
\ i {
i i i
11042 | ; /
| \ /
-220{3 ‘
a) Vrms.
Frequency (F)

Determine
b)

i
A 100V, 60W lamp is to be operated on above power supply

ii.

(02 marks)
(02 marks)
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Find the value of;
a) Non-inductive resistance (02 marks)
b) Pure inductance in series with the lamp so that the lamp is not over run. (03 marks)
c) Which would be preferable in above two methods? (03 marks)
8.
i Sketch and describe the main engine lub oil system and explain how lub oil inlet
temperature control. (08 marks)
ii.  What is “hot spot” reference to crank case explosion? (01 marks)
iii.  What is the indication prior to crank case explosion and how do you prevent it?(03 marks)
9.
i.  Draw and explain the fresh water generator system (Evaporator). (08 marks)
ii. How to prepare potable water from evaporated fresh water? (04 marks)

10.  Following card areas were obtained from power cards taken from a 5 cylinder slow speed

diesel engine. (10 marks)
®
s 1 2 3 4 5
number
Areain | 60 1500 | 1020 | 1510 1460
mm?2

Card length : 100 mm
Diameter of the cylinder ~ : 1000 mm
Piston stroke 12200 mm
Spring constant : 90 KN/m2 per mm

Calculate the total power (Indicated power) developed by the engine.

(ii) What will be the consequences, if engine continue to operate in this condition? (02 marks)
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5. Answer the following questions with regards to seaworthiness:
a) Define the word seaworthiness

(03 marks)
b) Give few examples of un-seaworthiness

(03 marks)
¢) Briefly describe how you would make your vessel seaworthy as a CHIEF MATE

(09 marks)

6. MLC 2006 was adopted by ILO with the aim of harmonizing all the existing maritime
related Conventions adopted by them. Explain how you would ensure that your vessel is
complying with the requirements MLC 2006.

(15 marks)

7. Mr. A (seller) and Mr. B (buyer) agrees for a sale contract on FOB terms. Answer the
following questions with regards to this contract:
a) Who is supposed to charter a vessel?
b) What will be the preferred chartering mechanism?
¢) Who is supposed to pay the freight?
d) Who has to take insurance coverage for the cargo?
e) Who is required to clear the goods for export at the port of loading?
f) When the risk will be passed to the buyer?
(01 mark each)
g) Who will be the carrier? Explain your answer.
(03 marks)
h) If the carrier has issued a straight bill of lading, answer the following questions:
i.  Can the buyer, Mr. B sell the goods to another person? Explain your answer.
(03 marks)
ii.  If the cargo is mis-delivered at the port of discharge, explain the legal
consequences against the carrier?
(03 marks)

8. Answer the following questions with reference to port of refuge:
a) Define “port of refuge”
(03 marks)
b) Lists the actions to be taken by a master when decided to take a vessel to a port of
refuge along with the actions during and after repairs.
(12 marks)
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b. Gradient Current
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e. Cold Current

i

Seasonal Current

(05 marks each)

4. In mid-latitude navigating mariners, should have substantial knowledge of weather associated
in mid- latitudes. Frontal and frontal depressions greatly vary by its characteristics compared
to tropical cyclones. Answer following questions in relating to fronts and frontal depressions.

a. Briefly explain properties of air masses and factors effecting properties of an air mass.

(15 marks)

b. Briefly explain Cold front, Warm front and weather associated with each condition
with suitable sketches including symbols used in weather map for each condition.

(15 Marks)

5. Tropical cyclones in different regions of the world been addressed by different names. But
formation and general movement of Tropical cyclones have no significant variations although
different names being given. With respect to Tropical cyclones answer following questions.

a. Briefly describe conditions of formation of tropical cyclones.
(07 Marks)
b. Briefly explain indication of approaching of tropical cyclone including method of
ascertaining vessel’s position with regard to the position of TRS.
(08 Marks)
c. Explain in detail with suitable sketches general avoiding actions in Northern
hemisphere if the vessel is in Navigable semicircle and Dangerous semicircle
respectively.
(15 Marks)

6. Weather routing being used in merchant ships to obtain least time track and optimum route.
With regards to weather routing answer 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)
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b. What are the main weather charts vessels should consider when weather routing and
explain how to obtain suitable route according to the given weather maps (refer below
two maps) for a General deck cargo vessel with actual displacement 34000MT, GM
0.95m, Mean draft: 7.56m, propeller immersion 78% and loaded with 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 EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT : Business & Law

DATE : 03" April 2017

Time allowed THREE hours Total marks : 140
ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART -1

1. A vessel is on voyage charter to load copper concentrate at port of Dahej, India for
Portsmouth, UK. Vessels particulars and current deadweight available as follows:

Tropical Displacement  : 56750 MT,
Summer Displacement  : 54220 MT,
Winter displacement :50920 MT,

Light ship : 8490MT

Vessels daily consumption FO  :30MT,
FW :12MT.

ROB prior departure Dahej FO 1 374 MT,
FW :168 MT.
Constant 1428 MT and

Un-pumpable ballast : 42 MT.

Dahej to Suez 9 days, 5 days summer then tropical.
Suez to Ports mouth 9 days, 7 Days summer then winter.

Calculate the maximum amount of cargo that can be loaded at Port of Dahej and minimum
bunkers to safe reach Portsmouth considering bunkering at Suez and Port of Dahej (if
necessary). Vessel is to have safe margin of 3days FO/FW at all times.

(20 marks)
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PART -1I

2. Selection of proper crew agreement for a merchant vessel mainly governs by trading pattern

or specific requirements of the vessel. Running agreements, Voyage agreements, Multiple
agreements and indefinite agreements are generally permitted under the Merchant Shipping
Regulations of many flag states. Briefly explain salient features of any three types of the
agreements mentioned above.

(05 Marks each)

. Merchant Shipping Regulations of some flag states require maintaining an Official Log

Book. With respect to OLB answer the following questions.
a) Briefly 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)

. Merchant ships are subjected to various international instruments. But under the Harmonised

survey and certification system it is only selected conventions and codes being used to
harmonise the survey pattern of relevant certificate. Briefly describe the validity and surveys
subjected to the certificates under Harmonised survey and certification system.

(15 Marks)
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PART 111

5. Explain in detail the three functions of negotiable bills of lading.

(15 marks)
6. Answer the following questions with regard to seaworthiness:

a) Define the word seaworthiness

(03 marks)
b) Give few examples of un-seaworthiness

(03 marks)
c) Briefly describe how you would make your vessel seaworthy as a CHIEF MATE

(09 marks)

7. Briefly describe the meaning of the following clauses used in charter parties:

a)
b)
c)
d)
e)

b)

b)

Cesser clause
Cancelling clause
Lay time & demurrage clause
War risk clause
Ice clause
(03 marks each)

Differentiate between Letter of Protest and note of protest with examples
(09 marks)
Describe the procedure of note protesting

(06 marks)

State the purpose of INCOTERMS
(03 marks)

Briefly describe the following INCOTERMS:
i) Free alongside (FAS)
ii) Free on board (FOB)
iii) Cost and freight (CFR)
iv) Cost insurance freight (CIF)

(03 marks each)
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MERCHANT SHIPPING SECRETARIAT IS
GOVERNMENT OF SRI LANKA /’}/ .
CERTIFICATE OF COMPETENCY EXAMINATION C Acd em'()
GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) iz
SUBJECT : leadership and managerial skills 071
DATE - 08™ July 2016
Time allowed THREE hours Total marks : 160
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.

Question 1
Briefly explain three sources that seafarers are using to learn culture.
(20 Marks)
Question 2
a) Discuss the situational approaches to leadership. (10 Marks)
b) Power of a leader is the ability to influence the behavior of others. Briefly explain.
(10 Marks)
Question 3
a) How can we consider expectancy theory as one of the main theory which is related to
process perspectives on motivation? (10 Marks)
b) How can you use equity theory to motivate seafarers? (10 Marks)
Question 4
Briefly explain three methods of training and development which are related to seafarers
with the examples. (20 Marks)
Question 5
a) Do aSWOT analysis for your current position. (10 Marks)
b) As aseafarer effective communication is very important. Discuss. (10 marks)
Question 6
Briefly explain the complexity of decision making. (20 Marks)
Question 7
Can a safer culture be engineered?  Discuss. (20 Marks)
Question 8
a) Identify the potential hazards in working environment? (10 Marks)
b) Identify the characteristics of effective warning signs. (10 Marks)
Page1of1
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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 (UNLIMITEI%\"\ )
SUBJECT : Leadership and team working skills |
DATE : 06" February 2018 Time : 1300 hrs
Time allowed THREE hours Total marks : 130
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.

s

In your opinion and experience, describe the following leadership styles, and state to
which sort of onboard ship atmosphere each of them may suit?

a) Laissez-Faire

b) Autocratic

c¢) Participative

d) Transactional

e) Transformational

(04 marks each)

Identify the differences between:
a) Leader and Manager
b) Team and Group

(10 marks each)

Joining ship as the Chief Officer, discuss how you would apply the basic management
functions and processes. Your past experience in any rank could be referred to.

(20 marks)
a.  What is fatigue?

(05 marks)
b.  Discuss various signs how you would identify crew fatigue.

(15 marks)
a.  Define risk.

(05 marks)
b.  List down ten (10) key points how you may assess and/or manage risk.

(15 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 : 06" February 2018 Time : 0900 hrs
Time allowed THREE hours Total marks : 96
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.

a) Sketch and describe the two stroke and four stroke timing diagrams of a Diesel engine.
(08 marks)
b) Explain the advantages of having “over lapping” with regard to timing diagram of 2S
diesel Engine.

(02 marks)
¢) Explain the term Compression Ignition Engine (CI Engines).

(02 marks)

2.

a) Explain the properties of the refreigerents use onboard.

(02 marks)
b) Sketch and describe the basic refreigeration system diagram.

(08 marks).
¢) What are the safety devices on a Compressor and describe their purposes?

(02 marks)

(%)

a) Explain the term of Turbo charging with regard to diesel engines and its advantages.

(04 marks)
b) What is Turbo Charger surging and how it is occurred?

(02 marks)

c) Briefly sketch and describe the Scavenging methods of two stroke engines and explain
what is the most efficient method and it’s advantage.

(06 marks)
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b)

c)

b)

)

a)

b)

Draw and explain a Fresh Water Generator system onboard.

(06 marks)
How do you make the generated fresh water drinkable?

(03 marks)
Explain the preparation, cleaning and inspection of Fresh water storage tanks onboard.

(03 marks)
Sketch and describe the Engine lub oil system onboard.

(06 marks)
Why there is a three-way valve in the above system?

(02 marks)
What are the main purposes of using oil system in the Engine?

(04 marks)
Briefly explain how Up-take fire can be occurred onboard?

(04 marks)
What are the actions to be taken when there is an Up-take fire?

(04 marks)
Briefly explain with the aid of fire triangle how scavenge fire can be started?

(04 marks)
Define the terms frequency and periodic time.

(02 marks)

A 230V, 50 Hz a.c. supply is applied to a coil of 0.06 H inductance and 2.5-ohm
resistance connected in series with a 6.8 uF capacitor. Calculate;
i. impedance
ii. current
iii. phase angle between current and voltage
iv.  power factor
V. power consumption

(10 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 Meteorology

DATE i 2021 “
Time allowed THREE hours Total marks : 180

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) In mid-latitude navigating mariners, should have substantial knowledge of weather
associated in mid- latitudes. Frontal and frontal depressions greatly vary by it’s
characteristics compared to tropical cyclones. Answer the following questions in relating
to fronts and frontal depressions.

a) Briefly explain the properties of air masses and factors effecting the properties of
an air mass.

(15 marks)
b) Briefly explain Cold front, Warm front and weather associated with each
condition with suitable sketches including symbols used in weather maps for each
condition.

(15 marks)

2) Tropical cyclones in different regions of the world been addressed by different names.
But formation and general movement of a Tropical cyclones have no significant
variations although different names are being given. With respect to Tropical cyclones
answer the following questions:

a) Briefly describe conditions of formation of tropical cyclones.
(07 marks)
b) Briefly explain indication of approaching of tropical cyclone including method of
ascertaining vessel’s position with regards to the position of TRS.
(08 marks)
¢) Explain in detail with suitable sketches general avoiding actions in Northern
hemisphere if the vessel is in Navigable semicircle and Dangerous semicircle
respectively.

(15 marks)
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a) Explain the type of Fuel used onboard.
(04 marks)
b) Explain the important characteristics of fuel oil.
(04 marks)
¢) Explain the abbreviated form of fuel ISO -F-RMG 380?
(04 marks)
a) Briefly explain the SEEMP.
(03 marks)
b) What are the factors can be influenced on SEEMP onboard and how you can improve it?
(07 marks)
¢) How do you control the emission of SOx onboard?
(02 marks)
Following card areas were obtained from power cards taken from a 6-cylinder slow speed
diesel engine.
Cyl number 1 2 3 4 5 6
Areain | 300 | 3195 | 3245 | 3131 3165 1260
mm2
Card length 1120 mm
Diameter of the cylinder ~ : 1000 mm
Piston stroke 12200 mm
Spring constant 195 KN/m2 per mm
Engine RPM : 110 rpm
a) Calculate the total power (Indicated power) developed by the engine.
(10 marks)
b) What will be the consequences. if an engine continues to operate in this condition?
(02 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  : Electronic Navigation Systems

DATE : 02" February 2018

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) Explain GPS Clock synchronization and measurement of distance to a satellite.
(10 marks)
(b) Describe the operation of DGPS systems with examples.
(15 marks)
2)
(a) State the main aspects covered in the annual survey of AIS.
(15 marks)
(b) Describe the long range AIS principles and applications.
(10 marks)
3)
a) What are the main components of the LRIT system.
(15 marks)

b) What is the difference between conventional Loran-C and present eLoran system and

describe the pulse format used by Eurofix.
(10 marks)

4)
a) Explain why a controlled Gyro cannot be used as a direction-finding device until it is

damped.
(10 marks)

b) Sketch suitable diagrams to show settling position of a Gyro compass damped in Tilt

and damped in Azimuth in Northern Hemisphere.
(05 marks)
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¢) Explain why a Gyro compass damped in tilt does not settle on a meridian and settle

5)

b)

c)

6)
a)

b)

d)

slightly off the meridian and above/below the horizon while a Gyro compass damp in
azimuth settle on a meridian but slightly above/below the horizon.

(10 marks)
List ten requirements on the performance standard of a Gyro Compass.

(05 marks)
Explain by using suitable sketches the liquid ballistic controlled Gyro compass.

(10 marks)

Enumerate the errors associated with a Gyro Compass and describe one of them in
detail.
(10 marks)

On a particular day with overcast skies during your passage from Yokohama to
Trincomalee, the vessel was swung and the following deviations were obtained on
ship’s head by compass.

N NE E SE S SW W NwW
10°E  15°E 02°E 15%E 10°W 9°E 14°E 07°E

Analyze the above deviations and determine the values of the approximate
coefficients.

(6 marks)
Suggest how you would affect corrections to minimize the compass deviations as
stated in above (a).

(04 marks)
Briefly explain the following:
i. VFI
ii. Kelvin deflector
iii. Illustrate in a sketch the magnetic compass bowl.
(03 marks each)

Explain the causes for:
i. Coefficient B
ii. Coefficient J

(03 marks each)

End.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) \”;--
SUBJECT  : Marine meteorology

DATE : 01% February 2018

Time allowed THREE hours Total marks : 180

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) Briefly describe the type, origin, movement and decay of iceburgs found near New
Foundland area in North Atlantic.

(10 marks)
b) Explain following ice terms
i. Driftlce
ii. Iceedge

(05 marks each)
c) With reference to the annexed ice chart for New Foundland area, state the prevailing
sea ice condition in 50°10°N, 054°30°W.

(10 marks)
2. a) Explain the reasons for formation of equatorial currents and equatorial counter
currents. .
(05 marks)
b) Briefly explain the following:
i. “Ekman Spiral”.
ii. Longshore current
(05 marks each)
¢) Mark all the major currents in the given map of Pacific Ocean and identify all warm
currents.
(15 marks)

W

a) A vessel in the outer storm area of a Tropical Revolving Storm in Northern
Hemisphere observes - True wind direction NE and subsequently changing to NNE
and N, Wind force 6 and increasing and steady reduction of atmospheric pressure

i. Ascertain the location of the vessel in relation to the centre of the TRS and state
what action should be take to avoid the centre.
(20 marks)
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ii.  Subsequently wind direction commenced to veer and became steady with
increasing wind force and continual drop of atmospheric pressure. Explain the
reasons for the mentioned change of weather and state whether any change in
the action taken above to avoid the centre should be reconsidered.

(20 marks)
a) Using the provided Surface Analysis chart state the following:
i.  The current weather in the position 50° 00’ N and 010° 00° W.
(10 marks)
ii.  Weather forecast for a vessel proceeding west from the above position.
(10 marks)
b) With reference to 500 mb chart
i.  Identify “Ridges” and “Troughs™ on the chart.
(05 marks)
ii. ~ What s the significance of 5640 m contour on the chart?
(05 marks)

ili.  State the outlook (forecast) for two surface low pressures developing in
approximately 30°00°N, 175°00°W and 35°00°N, 145°00°W.

(10 marks)

5. Write shorts notes on following:

6.

a) Significant Wave Height
b) Probable wave height

¢) Vector mean current

d) Predominant Current

(05 marks each)

a) Define Following tracks in voyage planning:
i.  Least time
il.  Least time with least damage
iii.  Constant Speed

(05 marks each)
b) Briefly explain how to construct a least time track.

(05 marks)
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3) In merchant shipping, there are many casualties reported due to sea ice and icebergs.

4

5)

00011

Knowledge and information relating to sea ice and icebergs may help mariner to avert
such situations effectively. With regards to sea ice and iceberg answer the following
questions:
a) There are two primary reasons for movement of sea ice and icebergs. Briefly explain
these two primary reasons of the movement of sea ice and icebergs.
(12 marks)
b) Information relation to sea ice and ice bergs will help mariner to take precautions in
advance. Enumerate sources of information available to mariner with regards to sea
ice and icebergs.
(06 marks)
¢) Early identification of ice and iceberg during navigation in effected area is primary
concerns of mariners. Briefly explain signs of ice in the vicinity sea ice and icebergs.
(12 marks)

Write shorts notes on the following: ‘
a) Significant Wave Height

b) Probable wave height

¢) Vector mean current

d) Predominant Current

€) Least time

f) Least time with least damage

(05 marks each)

Surface wind is one of the main considerations in voyage planning, with reference to
wind answer following,
a) Generally, wind will blow across the isobars and deflected by coriolis force. But in

some situations, wind blow parallel to isobars. Explain with suitable sketches the

types of wind which blow parallel to isobars.

(15 marks) @

b) The 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)
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DIRECTORATE OF MERCHANT SHIPPING !(5 {
GOVERNMENT OF SRI LANKA t\\"
CERTIFICATE OF COMPETENCY EXAMINATION \\ %

31

N

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Ship Construction

DATE : 30" January 2018

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.

D
a) “Bulbous bow (bulb) used as an important part of the hull”. Discuss the reasons in
support of this statement.
(05 marks)
b) Explain the reasons that in modern ship construction sometimes, the bulbous bow is
completely eliminated or existing ones are being modified.
(05 marks)
c) State the type of steel that are currently used for the hull of a modern vessel and
reasons for their selection.
(05 marks)
d) Describe the tests that are carried out on steel plates to ascertain the welding joint
strength of a hull plate.

(05 marks)

2)
a) List 05 methods used in improving the propeller efficiency of a ship.
(04 marks)
b) Describe any 04 of the improvements given in (a) above.
(04 marks each)

3)
a) State the factors in the storage of welding rods which will assist in producing a good
quality weld.
(02 marks)
b) A steel material of;
i) 5 mm and
i) 30 mm
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5)

Page 2 of 3

joints are to be butt welded by manual metal arc welding. Sketch a suitable form of
edge preparation to be used in each situation.
(05 marks each)
¢) Suggest methods of inspection for the above welding joints to ascertain the quality of
the welding joints.

(03 marks)
d) Explain a test that can be carried out by ship staff to check the quality of the weld
(05 marks)

Suggest, with reasons, why EACH of the following courses of actions are appropriate, if
a ship begins to roll in heavy seas:
a) frequently sound all hold bilges;

(04 marks)
b) frequently sound bilges in chain locker, peak tanks, cofferdams and other void spaces;

(06 marks)
¢) sound all fuel, fresh water and ballast tanks;

(04marks)
d) if satisfied with (a), (b) and (c) trim ship by the stern and correct any list;

(03marks)
e) reduce speed of main engine.

(03marks)

a) Witha aid of a sketch describe how a free standing prismatic (independent) tank for
the carriage of liquefied gasses are located and supported in ship structure.

(12 marks)
b) What are the advantages offered by similar construction to effect;
i) safety
ii) cargo containment
iii) stability
iv) effective maintenance of strength members of hull
(05 marks)
¢) What materials are used in construction of inner most linings of such tanks?
(01 mark)
d) Indicate the important property considered in selecting such materials.
(02 marks)
Page2of 3
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a) Inrelation to ship construction and survey explain the purpose of; 3 1
i) Plan approval and \
i) Type approval N .
*(04-marks each)
b)
i) Explain the relevance of carrying out a sea trial before being commissioned.
(02 marks)
ii) Make a list and briefly discuss the typical trials and measurements conducted
during the sea trials of a motor ship.
(10 marks)
Explain the goals that are expected to achieve by coating the ship’s hull in relation to

corrosion prevention, regulations, fuel economy. and extended period between dry
docking. Your answer may indicate how each of above is achieved while coating the
ship.

(20 marks)
With reference to dry docking of a vessel;
a) How the vessel is planned and prepared for dry docking?

(05 marks)
b) State the pre docking information and drawings given to dry dock authority.

(05 marks)

¢) Describe the Extent of survey/items to be examined and repairs carried out in dry
dock taking the advantage of dry dock occupation.
(10 marks)

Structural degradation of the ship’s hull generally increases in proportion to the ships age
and damage to the structure can occur at any time in the life of the ship.
a) In relation to above indicate 04 reasons for structural degradation and damage of
ship structure.
(05 marks)
b) As aresult of above, how can they lead to failure of material?
(05 marks)
c) Discuss the areas most susceptible for degradation and corrosion in a general cargo
ship.
(10 marks)

END.
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MERCHANT SHIPPING SECRETARIAT My
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION |

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)-
SUBJECT  : Business & Law

DATE : 29% January 2018

Time allowed THREE hours Total marks : 130
ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART -1

1) A vessel is to load Sodium Sulfate in bulk at Xiamen China to Durban South
Africa. After loading, vessel is scheduled to take maximum bunkers at Singapore
without over loading. Vessel’s static and dynamic details follows:

TPC 156 t/cm Summer DWT 172500 t
Constant 1760 t Tropical DWT 174150 t
Light ship  : 11650t Winter DWT 170850 t

ROB at Xiamen on arrival:
F/O 1400t
F/W 1100 t

Daily Consumption:
F/O : 34 t/Day
F/w : 8 t t/Day

Vessel is to maintain minimum of 3 days reserve fuel and fresh water at all times.

Passage details are as follows:
Xiamen to Singapore : Sdays, 3days Summer and rest in Tropical
Singapore to Durban : 15days, 11days Tropical and rest in Summer

Calculate maximum cargo intake at Xiamen and quantity of F/O & F/W to take at
Xiamen and Singapore.

25 marks)
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PART - 11

2) Answer the following questions with regard to MLC 2006:

3)

4)

a) Effectiveness of MLC 2006 is primarily based on implementation, compliance and

verification of the system. Briefly explain how you will implement MLC 2006
onboard a brand-new vessel.

(08 marks)
b) Enforcement of MLC 2006 brought many advantages to seafarer, ship owners and

administrations. Explain briefly the advantages achieved by seafarers with the
implementation of MLC 2006

(07 marks)

United Nations law of the Sea convention is adapted to solve many legal issues related to

coastal states. In relation to UNCLOS III, answer following questions:

a) UNCLOS III has defined Baseline is to determine sea limits and application of
Jurisdictions respective to sea areas. Briefly explain types of Baselines used in
UNCLOS III.

(08 marks)

b) UNCLOS III has defined Innocent Passage which foreign vessels should maintained
while transiting coastal waters. Briefly explain what is meant by Innocent Passage.

(07 marks)

Harmonized Survey and certificate system redefined the existing survey pattern in order
to achieve the goals of harmonization. These new survey pattern and scopes are the
fundamental features govern the harmonization. Explain in detail survey types adopted by
the Harmonized survey and certification system.

(15 marks)
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5) Briefly explain the following clauses used with marine insurance:
a) Continuation clause
b) Termination clause
¢) Tender clause
d) Sister ship clause
e) Running down clause
(03 marks each)

6) Answer the following questions with regard to bills of lading:
a) List down the criteria to be checked when it is presented for master’s signature.
(07 marks)
b) Differentiate between negotiable bills of ladings and sea way bills of ladings.
(08 marks)

7) Chartering of ships is very essential mechanism for the international-sea trade. Briefly
explain the following charter parties including the obligations of the shipowner and
charterer:

a) Bareboat charter
b) Time charter
c) Voyage charter
(05 marks each)

8) Answer the following questions with reference to salvage:
a) List down the conditions that need to be satisfied to claim a salvage reward after a
successful salvage operation.

(05 marks)
b) Describes the advantages available to a ship owner in using a LOF 2011 during and

after a salvage operation.
(10 marks)

End.
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a) Inrelation to ship construction and survey explain the purpose of: ?1
i) Plan approval and |
i) Type approval e g
“(04-marks each)

b)
i) Explain the relevance of carrying out a sea trial before being commissioned.
(02 marks)
ii) Make a list and briefly discuss the typical trials and measurements conducted
during the sea trials of a motor ship.
(10 marks)

Explain the goals that are expected to achieve by coating the ship’s hull in relation to
corrosion prevention, regulations, fuel economy, and extended period between dry
docking. Your answer may indicate how each of above is achieved while coating the
ship.

(20 marks)
With reference to dry docking of a vessel;
a) How the vessel is planned and prepared for dry docking?

(05 marks)
b) State the pre docking information and drawings given to dry dock authority.

(05 marks)

¢) Describe the Extent of survey/items to be examined and repairs carried out in dry
dock taking the advantage of dry dock occupation.
(10 marks)

Structural degradation of the ship’s hull generally increases in proportion to the ships age
and damage to the structure can occur at any time in the life of the ship.
a) In relation to above indicate 04 reasons for structural degradation and damage of
ship structure.
(05 marks)
b) As a result of above, how can they lead to failure of material?
(05 marks)
¢) Discuss the areas most susceptible for degradation and corrosion in a general cargo
ship.
(10 marks)

END.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATI

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLI
SUBJECT  : Ship construction

DATE : 04™ July 2017

Time allowed THREE hours - Total marks
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.

1))

a) Sketch FOUR types of rolled steel sections commonly employed to stiffen plating
(04 marks)
b) State where in ship’s structure the rolled sections in (a) would be employed
(04 marks)
¢) A Frame is a stiffener member attached to the inside of the hull of the ship. Explain
the service rendered by it.
(04 marks)
d) What are the types of framing systems used in construction of vessels and discuss the
important features related to such framing systems.

" (08 marks)
2)
a) Inrelation to a ship survey, what is meant by the term “ suspect areas ofa vessel”
(05 marks)
b) List the suspect areas that a surveyor may find on a deck of a vessel during his
inspection.
(05 marks)
c) What is substantial corrosion?
(05 marks)
d) Explain subsequent to a survey how to deal with the areas identified as substantial
corrosion.
(05 marks)

3)

a) Sketch and describe a transverse midship section of a bulk carrier constructed on a
combined framing system indicating it’s salient features.

Page 1 of 3
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(12 marks)
b) Ship designers often say that the bulk carrier is a rational structure with minimal
amount of waste. Justify the above comment with reasons.

(08 marks)
4) With reference to dry docking of a vessel;
a) How the vessel is planned and prepared for dry docking?
(06 marks)
b) Sate the pre docking information and drawings given to dry dock authority.
(04 marks)

¢) Describe the Extent of survey/items to be examined and repairs carried out in dry
dock taking the advantage of dry dock occupation.

(10 marks)

5)
a) Inrelation to a water tight doors below the water line;
i.  Describe the methods adopted to achieve the strength at a watertight door

opening.
(05marks)
ii. ~ What maintenance and inspections are carried out on above (i) doors.
(03marks)
b)  Explain the following terms;
i.  Sheer strake
ii.  Bilge strake
iil.  Keel
iv.  Bilge keel (03 marks each)
6)
a) Name steel materials used in strength members such as ship structure and hull plating.
(04 marks)
b) Discuss the advantages of using such material in relation to their properties of strength.
(08 marks)

¢) Indicate;
i.  the main attractions of Aluminium in preference to mild in ship construction.

(04 marks)
ii.  the disadvantages of use of Aluminium.

(04 marks)
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l a) Explain the purpose of the transverse water tight bulkheads.
(04 marks)
b) Describe using a sketch as necessary, how a pipe line is passed through a bulk head. 23
l (04 marks)
¢) Show on a sketch, the common welding faults.
l ) (04 marks)
d) Explain the four reasons for above (c) faults.
. (02 marks each)
8)
I a) Name types of rudders.
(03 marks)
b) What is meant by the term “Balanced Rudder”?
l (04 marks)
¢) Sketch and name a rudder pintle bearing arrangement indicating important details.
' (10 marks)
d) What are the materials used in above pintle bearing arrangement?
l (03marks)
9)
. a) Sketch the fore end construction of a ship. .
(10 marks)
l b) With the aid of sketch above (a) state how panting and pounding regions are
strengthened.
l (10 marks)
l End.
Page 3 of 3
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' 6) The 500 mb chart is an important parameter to meteorologists because it is in the middle
of the atmosphere and the winds at the 500-mb level determine the direction of
l movement for weather systems.
a) Explain what is a “Ridge” and “Trough” in 500 mb charts and identify “Ridges” and
' “Troughs” on the given chart.
(12 marks)
b) What is the significance of 5640 m contour on the 500 mb chart?
l (8 marks)
¢) State the outlook (forecast) for two surface low pressures developing in
I approximately
30°00°N, 175°00°W and 35°00°N, 145°00°W.
' (10 marks)
1,
j e
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MERCHANT SHIPPING SECRETARIAT _
GOVERNMENT OF SRILANKA 7
CERTIFICATE OF COMPETENCY EXAMINATION/G
CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT : Electronic Navigation Systems

DATE - 07" July 2016
Time allowed THREE hours Total marks :1
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) Explain the procedure followed by a GPS receiver to determine position of a ship.

(25 marks)
2) Describe the following with respect to the ELORAN system
a) ELoran Pulse Format (6.25 marks)
b) ELoran Data channel (6.25 marks)
c) Secondary Coding Delay (6.25 marks)
d) Group Repetition Interval (6.25 marks)

3) Answer the following questions with regard to LRIT and AIS:
a) With aid of a sketch diagram, describe the components of LRIT network.
(12.5 marks)
b) Draw a diagram indicating internal parts and external components connected with an
AIS equipment.
(12.5 marks)

4) Fiber optic Gyro compasses are used in modern day navigation replacing conventional
mechanical Gyro compass.
a) Explain fully 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) Sketch and describe the path traced out by the north end of the axle of a liquid
controlled gyro-compass 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)
Page1of2
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Answer the following questions with regard to magnetic compasses:

a)  With regard to ship’s magnetic compass, explain with the aid of sketches what is
coefficient C and E.

b)  When correcting or adjusting a ship’s magnetic compass, what is the order of
placing the correctors, and what coefficients do they correct?

¢) Elaborate in a sketch a basic compass bowl of a magnetic compass.
(05 marks each)

a) Analyze the following deviations observed on ship’s head by compass when in North
magnetic latitude on a ship with compass sited aft and on starboard side.

N NE E SE S SW w NwW
15w 1°w 11 1% 1% 3%E 12w 14w
(10 marks)
b)  With the aid of sketches, explain how you would attempt to remove the resulted

Coef B ?
(05 marks)

END.
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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 (UNLIMITE

SUBJECT  : Ship Construction

DATE : 20" February 2019

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.

1)

2)

3)

4

a) What are the stresses that are subjected in longitudinal direction of a vessel?
(07 marks)
b) List the structural members of a ship which are designed to resist the main longitudinal
stresses on a ship’s hull.
(06 marks)
c) State briefly how structural continuity is maintained in these members to enable them
to perform their designed function.
(07 marks)

a) Sketch and describe a transverse midship cross section of a bulk carrier constructed on
a combined framing system indicating it’s salient features.

(12 marks)
b) Ship designers often say that a Bulk carrier is a rational structure with minimal
amount of waste. Justify the above comment with reasons.
(08 marks)
With reference to dry docking of a vessel;
a) How the vessel is planned and prepared for dry docking;
(05 marks)

b) List the drawings forwarded to the dry dock authority for preparation of the dock bed and
state the useful information available in above drawings to the dock master;

(05 marks)
¢) Describe the Extent of survey/items to be examined and repairs carried out in dry dock.

(10 marks)
a) Name 05 methods used in improving the propeller efficiency of a ship.

(05 marks)

b) Describe 03 of the improvements given in (a) above.
(05 marks each)
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9)

a) Differentiate between water tightness and weather tightness.
(06 marks)
b) Sketch and describe the method of achieving water tightness of a hatch cover at;
i. pherphery (outer edges) and
ii. atthe cross joint.
(07 marks each)
Your answer should indicate the method of achieving correct packing compression

a) Sketch the forward construction of a ship.
(08 marks)
b) In relation to the collision bulkhead comment on the following;
i. position of the collision bulkhead relative to the length of the ship:
ii. extent of the collision bulk head;
iii. openings through the collision bulkhead and
iv. compartments that are forward of the collision bulkhead that may get filled in the event
of a damage.
(03 marks each)

With respect to types of welds briefly describe the following;
a) show on a sketch the common welding faults;

(05 marks)
b) explain the reasons for above (a) faults;

(05 marks)
¢) how to carry out a dye penetrant test to check the quality of a welding joint;

(05 marks)
d) what are the defects that can be identified through a dye penetrant test?

(05 marks)
a) Name types of rudders.

(03 marks)
b) What is meant by the term “Balanced Rudder™?

(04 marks)
14)  Sketch and name a rudder pintle bearing arrangement indicating important details.

(10 marks)
d) What are the materials used in above pintle bearing arrangement?

(03 marks)
a) State the purpose of fitting double bottom in ships.

(06 marks)
b) Describe with the aid of sketches, the types of floors used in construction of double bottom.

(14 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION
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GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)

SUBIJECT : Business & Law

DATE : 18" February 2018

Time allowed THREE hours Total marks : 130
ANSWER ALL QUESTIONS IN ALL PARTS 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.

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.

3) a)
b)
c)

4) a)

b)

a) Briefly 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)

State the importance of ship classification to the ship owner.

When could the class could be withdrawn from a vessel?

What are the knock-on effects of not having a valid Certificate of Class or Interim
Certificate of Class?

(05 marks each)

What are the vessel certificates coming under HSSC?

(07 marks)
Explain in brief surveys required to carry out as per HSSC.

(08 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) “Abill 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)

Answer the following questions with regard to maritime liens:
a) Explain the meaning of maritime lien and list down the occasions that a claim may be
brought under maritime lien.
(10 marks)
b) State the advantages to a claimant when claiming under maritime lien.
(05 marks)

Answer the following questions with reference to salvage:
a) List down the conditions that need to be satisfied to claim a salvage reward after a
successful salvage operation.
(05 marks)
b) Describes the advantages available to a ship owner in using a LOF 2011 during and
after a salvage operation.
(10 marks)
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DIRECTORATE OF MERCHANT SHIPPING -~ 000024

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 :30™ November 2018 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) How would you describe the following?
a) ‘planning’
b) ‘operational action plan’ with 3 examples.
(10 marks each)

2) Explain the meaning of ‘situational awareness’ along with shipboard examples.

(20 marks)
3) Discuss your opinion on the joint outcome of automation, complacency and boredom.
(20 marks)
4) Explain your understudying on the following along with short notes:
a) ISM
b) ISPS
¢) STCW
d) ILO
e) MLC
(04 marks each)

5) i) Write brief introductory notes on the following leadership styles, along with their pros
& cons.
a) Laissez-Faire
b) Autocratic
¢) Participative
d) Transactional
e) Transformational
(03 marks each)
ii) Recall your past on board experiences and give an example to each above relating to
the incident.
(05 marks)
End.
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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 : 30" November 2018 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.

a) What is the different between four-stroke and two- stroke diesel engines?

(02 marks)
b) Briefly explain the functions of crankshaft and camshaft.
(02 marks)
c) Sketch and describe four-stroke valve timing diagram of a Diesel engine.
(06 marks)
d) Show the valve overlapping angle in above diagram.
(02 marks)
2.
a) What are 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 Engines.
(06 marks)
3.

a) With an aid of a sketch, show all the important boiler mountings installed in any
type of marine boiler.

(06 marks)
b) Briefly explain the functions of 4 important mountings among them.

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

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

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

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

(02 marks)

What are the key features of Ship Energy Efficiency Management Plan?

(04 marks)
How to implement SEEMP?

(04 marks)
What are the methods and technologies used to reduce SOx Emissions from
marine engines?

(04 marks)

What are the functions of lubricating oil in diesel engines?

(03 marks)
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)
Draw and explain ship's AC power distribution system.

(06 marks)
Sketch three types of DC motors.

(03 marks)
State the characteristics of above motors.

(03 marks)
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a) With regards to steering system, name the main components which are included

in the telemotor control system and their functions.

b) Name main alarms and indications on steering gear system.

(04 marks)

(04 marks)

¢) What are the checks that should be carried out on steering system before leaving a

port?

(04 marks)

a) What is the meaning of a comfort zone with regards to air condition system?

(02 marks)

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

(10 marks)

10.  When taking indicator cards of a 6 Cylinder slow speed diesel engine, following

information were obtained.

RPM

Cylinder No. 1 2 3 4 5 6
Areain mm2 | 3400 3300 3400 3050 3350 3400
Card length 1100 mm
Diameter of the cylinder 1990 mm
Piston stroke : 1800 mm
Spring constant : 40 KN/m? per mm
790
(a) Calculate the power developed by each cylinder.
(10 marks)
(b) Total power developed by the engine
(02 marks)
(c) What will be the outcome, if engine continue to operate in this condition for an
extended period?
(04 marks)
End.
Page 3 of 3
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MERCHANT SHIPPING SECRETARIAT Nt
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  :Business & Law’

DATE : 26" November 2018

Time allowed THREE hours Total marks : 145
ANSWER ALL QUESTIONS IN ALL PARTS 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.

Use the following vessel particulars in answering PART — I and PART - II

Name: MV Nonsuch / Flag: Singapore / Call sign: S6B67
Lightship: 11000t / Summer Dead weight: 26,859 t / Tropical Dead weight: 31666 t

Winter Dead weight: 22345t

PART -1

1. MV Nonsuch has been charted for a single voyage from Buenos Aires in Argentina to
Malta. The vessel is to load maximum possible cargo in Buenos Aires and additional 400t
of cargo, Bunkers and Fresh water to be taken in Dakar, Senegal.

Calculate the maximum cargo the vessel can load in Buenos Aires. Also calculate the
bunker and fresh water quantity requirement in Buenos Aires and Dakar.

Constant : 50t,

Stores : 45,

Consumptions:
Fuel oil consumption : 25t per day,
Fresh water consumption : 10t per day.

vessel should have 3 days reserve of bunkers and fresh water at all times.
Buenos Aires to Dakar — 7 days (Summer and Tropical)
Dakar to Malta -5 days (1 day in Tropical, 4 days in Summer)
(25 marks)
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PART - 11

2. During the passage MV Nonsuch will be passing Morocco keeping a distance of 15nm

to18nm from the coast, then through the Gibraltar strait to Malta. The ‘Strait states’ of
Gibraltar strait are Spain and Morocco.
a) What law applies to MV Nonsuch during its sea passage and on what situations could
a foreign naval vessel board MV Nonsuch in high seas.
(10 marks)
b) List 5 duties of a flag administration as given in UNCLOS III Art.94 on vessels
registered under their flag.
(05 marks)
¢) What jurisdiction the coastal state Morocco has on mv Nonesuch when the vessel is
passing it’s coast.
(05 marks)
d) The narrowest section in Gibraltar strait is 9 nm. Discuss whether the transit passage
given in UNCLOS III applies in this passage and give the reasons.
(05 marks)

. While on passage MV Nonsuch observes a cargo of persistent oil escaping to the sea
from a Libyan VLCC after it has run aground near the coast of Morocco. Whilst Morocco
is a party state to both 1992 Civil Liability Convention and the 1992 Fund Convention,
Libya is a non-state party to both above conventions.

a) What is the civil liability of the ship owner for the claims arising from pollution by
cargo oil if the grounding has caused due to an error in placing navigational marks by
the Moroccan authority.

(05 marks)

b) What certificate, related to financial responsibility of the ship owner, of a persistent
oil tanker should carry if it intends to enter a Moroccan port and the certificates
validity period.

(05 marks)
¢) On what situations FUND Convention applies in pollution incident in a party state.
(05 marks)

. MV Nonsuch is to undergo annual surveys of certificates issued under harmonized
system in Malta.
a) List the certificates coming under HSSC.

(10 marks)
b) Briefly describe the types of surveys coming under HSSC.

(10 marks)
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PART - 111
5. Answer the following questions with regards to seaworthiness:

a) Define the word seaworthiness

(03 marks)
b) Give few examples of un-seaworthiness

(03 marks)
¢) Briefly describe how you would make your vessel seaworthy as a CHIEF MATE

(09 marks)

. MLC 2006 was adopted by ILO with the aim of harmonizing all the existing maritime

related Conventions adopted by them. Explain how you would ensure that your vessel is
complying with the requirements MLC 2006.
(15 marks)

. Mr. A (seller) and Mr. B (buyer) agrees for a sale contract on FOB terms. Answer the

following questions with regards to this contract:
a) Who is supposed to charter a vessel?
b) What will be the preferred chartering mechanism?
¢) Who is supposed to pay the freight?
d) Who has to take insurance coverage for the cargo?
e) Who is required to clear the goods for export at the port of loading?
f) When the risk will be passed to the buyer?
(01 mark each)
g) Who will be the carrier? Explain your answer.
(03 marks)
h) If the carrier has issued a straight bill of lading, answer the following questions:
i.  Can the buyer, Mr. A sell the goods to another person? Explain your answer.
(03 marks)
ii.  If the cargo is mis-delivered at the port of discharge, explain the legal
consequences against the carrier?
(03 marks)

. Answer the following questions with reference to port of refuge:

a) Define “port of refuge”
(03 marks)
b) Lists the actions to be taken by a master when decided to take a vessel to a port of
refuge along with the actions during and after repairs.
(12 marks)

END.
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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  : Electronic Navigation Systems

DATE : 05™ April 2018 Time 0900 — 1200 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.

)]
a) Explain any top-heavy method of a gravity control gyroscope by using suitable
sketches.
(10 marks)
b) Describe how to determine the direction of precession on the above gyroscope.
(05 marks)
¢) Draw the path taken by the north end of a controlled gyro situated in NH or SH,
indicating relevant vectors.
(10 marks)
2)
a) List ten IMO requirements on the performance standard of a Gyro Compass
(10 marks)
b) Name errors of the Gyro compass and describe any two of them indicating how to
minimize them.
(10 marks)
¢) Explain why controlled gyro must be damped, so that to use it as a Gyro compass
(05 marks)
3)
a) What are main three segments in the GPS system?
(10 marks)
b) Describe the importance of Clock Synchronization in GPS system.
(15 marks)
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4) Explain the following with regards to LRIT:

5)

6)

a)
b)
©)
d)
e)
f)

b)

Ship equipment
Communication service provider
Application service provider

Datacenters
International data Exchange
Data distribution plan

(25 marks)
Describe main parts of the Automatic Identification System

(20 marks)
Explain modernization and satellite applications of AIS

(05 marks)

Analyze the following deviations and determine the values of the approximate
coefficients:

N NE E SE S SW w Nw
8w 3°E TE - 6°E 8°E 7°E 3W  12°E
(11 marks)

With the aid of basic sketches, write short notes on the following:
i. HJ/E correcting system or magnetic compass bowl.

ii. The complements on a ship which causes deflection of its mag comp needle.
iii. Kelvin deflector

(02 marks each)
Explain the causes for:
i. Coefficient E
ii. Coefficient J
(04 marks each)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA o]
CERTIFICATE OF COMPETENCY EXAMINATION \

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) ™ <~
SUBJECT  : Marine meteorology N
DATE - 04™ April 2018

Time allowed THREE hours Total marks : 180

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) Write short notes on following:
a) Ice found near New Foundland
b) International Ice Patrol
¢) Multiyear Pack Ice
d) Ice Limits in North Pacific
e) Tabular type Ice bergs

(06 marks each)
2)
a) Describe Buys Ballot law.
(05 marks)
b) Explain why it should not be used in certain places.
(05 marks)
¢) Explain with reasons how you use Buys Ballot Law to find the direction of the
centre of a TRS.
(20 marks)
3)

a) A vessel trading in North Atlantic received a weather analysis chart (weather
analysis chart is provided) and at the time of receiving it, the position of the
vessel is latitude 60° 00° N, Longitude 020° 00° W and her course is 225°.
Describe the weather forecast for the next few hours.

(20 marks)

b) Calculate the surface wind speed at following positions. (In the Analysis chart
Geostrophic Wind Scale — Geostrophic wind speed in knots)
i. 50°00°N, 030°00°W
ii.  40°00°N, 040° 00°W
(05 marks each)
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a)
b)
5)
a)
b)
6)
a)
b)

What are the optimum conditions for a Tropical Revolving Storm to form.

(15 marks)
Describe the actions you would take once a TRS is confirmed in the vicinity.

(15 marks)
Describe Wind drift, Gradient and upwelling currents.

(15 marks)
Mark in the provided map the prominent currents in the Atlantic.

(15 marks)
Explain the formation of a front.

(15 marks)

Describe the weather associated with warm, cold and occluded fronts.

(05 marks each)
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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 : Electronic Navigation Systems

DATE . raful2021

Time allowed THREE hours Total marks : 180
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) Describe the annual survey requirements of AIS as stipulated by IMO

b) Explain present developments of AIS long range applications
(15 marks each)

2) Describe the following with respect to the ELORAN system:
a) Pulse Format
b) Phase Coding
¢) Blink
d) Secondary Coding Delay
¢) Group Repetition Interval
f) Envelope and Cycle matching

(05 marks each)
3) )
a) List the organizations that are eligible to obtain LRIT information.
(04 marks)
b) Describe importance of Data Distribution Plan in LRIT.
(06 marks)
¢) Whatis SOTDMA with reference to AIS?
(10 marks)
d) Describe the identification of AIS SART and how to distinguish “Test” and
“Activation”.
(10 marks)
4) Describe the errors encountered in GPS system.
(30 marks)
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DIRECTORATE OF MERCHANT SHIPPING A \
GOVERNMENT OF SRI LANKA ’. '/ 2
CERTIFICATE OF COMPETENCY EXAMINATIOP‘ -

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Ship Construction AN
DATE - 34 April 2018 )
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.

1) Describe EACH of the following, stating what component parts of the ships structure help to
resist the effect.

a) Racking
b) Water pressure effect
c) Panting
d) Pounding
e) Dry docking stresses
(04 marks each)
)
a) Explain the purpose of the transverse water tight bulkheads.
(04 marks)
b) Describe, using a sketch as necessary, how a pipe line is passed through a bulk head.
(04 marks)
¢) Show on a sketch, the common welding faults.
(04 marks)
d) Explain the four reasons for above (c) faults.
(02 marks each)

3) Answer the following questions with regards to container ships and their stresses:

a) Sketch and describe mid ship section of a container vessel.

(10 marks)
b) How to achieve the torsional strength of a Container carrier with large opening on
deck?
(03 marks)
c) What are the types of stresses that are taken into account in a vessel?
(07 marks)
Page1lof2
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a) Name types of rudders used.
(03 marks)
b) What is meant by the term “Balanced Rudder”?
(04 marks)
¢) Sketch and name a rudder pintle bearing arrangement indicating important details.
(10 marks)
d) What are the materials used in above pintle bearing arrangement?
(03marks)
5) With reference to large container carriers;
a) sketch a transverse section of a modern container carrier.
(14 marks)
b) explain how the stresses raised due to large hatch openings are compensated.
(06 marks)
6)
a) Sketch FOUR types of rolled steel sections commonly employed to stiffen plating.
(04 marks)
b) State where in ship’s structure the rolled sections in (a) would be employed.
(04 marks)
¢) A Frame is a stiffener member attached to the inside of the hull of the ship. Explain
the service rendered by it.
(04 marks)
d) What are the types of framing systems used in construction of vessels and discuss the
important features related to such framing systems.
(08 marks)
7)
a) Explain the two types of stern constructions.
(06 marks)
b) Sketch stern construction arrangement of a ship and describe.
(14 marks)

8)
a) In relation to water tight doors below the water line;
i.  describe the methods adopted to achieve the strength at a watertight door opening.

(05Smarks)
ii.  what maintenance and inspections are carried out on above (i) doors.
(03marks)
b) Explain the following terms;
i.  Sheer strake
ii.  Bilge strake
iii.  Keel
iv.  Bilge keel
(03 marks each)
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA /G
CERTIFICATE OF COMPETENCY EXAMINATION \

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITE|}$\ s
SUBJECT  :Business & Law \\ aliy
DATE 102" April 2018

Time allowed THREE hours Total marks : 130

ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART -1

1) M.V. Nonsuch is to load Wheat in bulk (S.F: 1.12 m*t) from New Castle, Australia to
Kisarazu, Japan and the voyage charterer’s contracted quantity is 23500 t of Wheat in bulk
MOLOO 5% according to voyage instructions.

Ships particulars and other relevant data as follows:

Speed : 12 knots fully loaded
Constant 1270t

Un-pumpable 150t

R.O.BF/W 3250t

R.O.BF/O 1104 t

D.W.T Tropical :26,420t
D.W.T summer :25,489t
D.W.T winter 124,090t

Cargo Hold Capacity Tank top area Permissible loading
1 5112 m? 339m? 20 tm?
2 7479 m? 506 m? 20 tm?
3 7479 m? 506 m? 20 tm
4 7623 m* 519 m? 20 tm?
Total 27693 m®

New Castle to Kisarazu 15 days, both ports “Port of New castle” and “Port of
Kisarazu” in Summer zone.

New castle to Tropical zone 5 days, within tropical zone 5 days and rest in Summer.

Page1of5
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Light ship: 6780 t,
TPC 156 tem™!
Consumption:
F/O  :28t per day
F/W  : 12t per day

Vessel is to maintain minimum of 3 days reserve fuel and fresh water at all times.
Calculate maximum cargo intake at Port of New castle and quantity of F/O & F/W to take
at Port of New castle.

(25 marks)
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3)

4)

PART -1

IMO has introduced number of measures to authenticate ships identity and to curtail
fraudulent ship registration related acts which occurred in past. With respect to these
measures SOLAS has amended accordingly, introducing ships IMO Number and Continuous
synopsis records (CSR).
a) Briefly explain what is ships IMO Number and what happens to IMO number when
change of Owner, Flag and ship name.
(08 marks)
b) Briefly explain what is CSR and what happen to CSR when change of Owner,
Owners details, flag and ships name.
(07 marks)

During ship registration ship owners will consider many aspects such as commercial,
financial and operational aspects prior selecting a suitable flag for the vessel. It is evident in
the resent past majority of ship owning companies used Flag of Convenience countries
(FOC) as suitable flag state for registering their vessels.

a) Explain briefly what is Flag of Convenience including necessity of emergence of such
registrations.
(10 marks)
b) Explain how ship owners are benefited when registering under FOC.
(05 marks)

a) Requirements with regard to statutory certificates may vary according to type of ship,
cargo and cargo gear. List statutory certificates which require regardless of ship,
cargo and cargo gear for all types of vessels.

(08 marks)

b) International Health regulations 1969 has been revised in 2005 in order to meet
current requirements of international traffic and trade. In relation to International
Health Regulations 2005 briefly explain Ships Sanitation Control Certificate or a Ship
Sanitation Control Exemption Certificate

(07 marks)
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PART — 111

5) The Hague Visby rules states that the carrier shall be bound, before and at the beginning of
the voyage, to exercise due diligence to make the ship seaworthy. Explain in detail how you
would exercise due diligence to ensure a safe loading, carriage and discharge of cargo as a
chief officer.

(15 marks)

6) Briefly describe the meaning of the following clauses used in charterparties:
a) Cancelling clause
b) Lay time & demurrage clause
¢) Warrisk clause
d) Clause paramount
e) Bunker clause
(03 marks)

7) A vessel leaves the loading port with cargoes belongs to Mr. A, Mr. B and Mr. C. During the
passage, due to a fire occurred in hold number three following damages were occurred;

Ship : The bulkhead between hold number three and two buckled due to heat
and the paint coating of the hold number three is completely damaged.

Mr. A’s cargo : Part of the cargo was damaged

Mr. B’s cargo : No damages

Mr. C’s cargo : Part of the cargo damaged due to smoke

For the purpose of extinguishing the fire, Master used water and it was successfully
extinguished. Following damages were observed due to the use of water inside the hold;

Ship : No damages
Mr. A’s cargo : Part of the cargo was damaged
Mr. B’s cargo : No damages
Mr. C’s cargo : Part of the cargo was damaged

Discuss who are entitled to claim under general average and for which damages. Your
argument shall be based on the principles of general average.
(15 marks)

Page 4 of 5
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8) Answer the following questions with regard to marine insurance:
a) List the occasions where the hull and machinery insurance will be terminated

automatically.
(03 marks)
b) Briefly describe the following terms with examples:
i.  Actual total loss
ii.  Presumed total loss
iii.  Constructive total loss
(04 marks each)
END.
Page 5 of 5
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i.  Whatare your statutory duties as the ship’s master following a collision
with another vessel.

(07 marks)

ii. Describe master’s responsibility to render assistance in distress situations.

(08 marks)

PART - III
(answer all questions)

Describe the advantages, disadvantages and the uses of the following bills of
ladings:

a) Negotiable bills of lading
b) Straight bills of lading
c) Seaway bills of lading
(05 marks each)
Answer the following questions with reference to salvage:
a) List down the conditions that need to be satisfied to claim a salvage reward after a
successful salvage operation.
(05 marks)
b) Describes the advantages available to a ship owner in using a LOF 2011 during and after
a salvage operation.
(10 marks)
Answer the following questions with reference to P & I clubs:
a) Explain in detail the purpose, functions and the operation of the P & I clubs.
(10 marks)
b) List down 5 types of claims that can be claimed by P & I clubs.
(05 marks)
CoC~-Be&rL 3
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9. Briefly describe the meaning of the following clauses used in charter parties
including the usage and the actions to be taken by a master of a vessel with
regard to them:

a) Bunker clause

b) Clause paramount

c) Ice clause

d) War risk clause

e) Cancelling clause (03 marks each)

End.
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Cinec Campus
Faculty of Maritime Sciences
Department of Navigation

Approved by the Director General of Merchant Shipping, Sri Lanka
CHIEF OFFICER ONSHIPS OF 500GT OR MORE
SHIP CONSTRUCTION

Instructions to candidate 02-Dec-2015

o Attempt any six (06) of the nine questions in this paper

o Time : 0900hrs to 1200hrs (03 hours)

e Totalmarks  :120

o Pass Mark :50%
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.

1. i What are the stresses that are subjected in longitudinal direction.
(07 marks)

ii.  List the structural members of a ship which are designed to resist the main
longitudinal stresses in a ship’s hull.

(06 marks)
ili. State briefly how structural continuity is maintained in above members to .
enable them to perform their designed function.
(07 marks)
2, i
a. In relation to a ship survey what is meant by the term “suspect areas of a
vessel”.
(05 marks)

b. List the suspect areas that a surveyor may find on a deck of a vessel during
his inspection.

(05 marks)
ii.
a. What is substantial corrosion.
(05 marks)
b. Explain subsequent to a survey how to deal with the areas identified as
substantial corrosion. (05 marks)
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a) i. Define Coefficient |

ii. Explain in a simple sketch the H/E correcting system

b) A vessel is found to possess

(05 marks each)
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 40 Port?

¢) Define all following coefficients and explai

(10 marks)
n with the aid of a sketch how any one out

of any are minimized or eliminated.

A,B,C,Dand E

6) Fibre optic Gyro ¢

(10 arks)

ompasses are used in modern day navigation replacing conventional

mechanical Gyro compass.
a) Explain fully how fibre optic gyro compasses woks to determine north.

b) Sketch and label a block diagram of a fibre optic gyro compass.

(15 marks)
®

(15 marks)
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3. 1. Sketch and describe a transverse midship section of a bulk carrier constructed
ona combined framing system indicating is salient features . (14 marks)

ii. Ship designers often say that a Bulk carrier is a rational structure with a
minimal amount of waste . Justify the above comment with reasons. (06 marks)

4. With reference to dry docking of a vessel:

i.

ii.

.

How a vessel is planned and prepared for dry docking.
(08 marks)

Sate the pre docking information and drawings given to dry dock
authority. (04 marks)

Describe the extent of survey/items to be examined and repairs carried out
in dry dock taking the advantage of dry dock occupation.

(08 marks)
5. i. Inrelation toa water tight doors below the water line:
a. Describe the methods adopted to achieve the strength at a watertight door
opening
(05 marks)
b. What maintenance and inspections are carried out on above (a) doors.
(03 marks)
ii. Explain the following terms:
a. Sheer
b. Sheer strake
c. Turn of bilge (04 marks each)
6. & Explain the usual routine steps for surface preparation and painting of hull
under water area and topside of a existing ship in dry dock your answer
should include the reasons for each activity.
(12 marks)
ii. What are regulatory requirements to be satisfied in under water coatings?
(02 marks)
iii. What are advantages of foul release coatings as protective coating for under
water areas of a ship and their limitations in application? (06 marks)
CoC-S.CONST 2
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Briefly explain the following, use sketches where necessary i s
a) Bilge Keel 000 09
b) Spurling Pipe

c) Hawse Pipe

d) Freeing Port

e) Spectacle Frame (04 marks each)
i Name types of rudders. (03 marks)
ii. ~ What is meant by the term “Balanced Rudder”?

(02 marks)
iii. ~ Sketch and name a rudder pintle bearing arrangement indicating important
details (12 marks)

iv. What are the materials used in above pintle bearing arrangement?

(03 marks)
i.  Sketch and name a fore end construction of a ship
(12 marks)
ii.  With the aid of sketch above (i) State how panting pounding regions are
strengthened.
(08 marks)
End.
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DEMOCRATIC SOCIALISTREPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING
. MERCHANT SHIPPING SECRETARIAT
1* Floor, Bristol Building, 43-89, York Street, Colombo 01.
Telephone: +94(0)112435127, Fax: +94(0)112435160, E-mail: dmsmos@sltnet.lk

CERTIFICATE OF COMPETENCY EXAMINATION
METEOROLOGY

o Answer ALL questions
o Total Marks 180
o Diagrams should be shown where ever possible

Date: 23.09.2015 Pass mark 50% Time allocated: 03 Hours

i What is meant by the term “Glaziers” ?.Explain the formation of the ice bergs
in the polar regions.

(10 marks)

ii. What is frazil Ice and Grease Ice ? how do you distinguish between them
looking at the sea surface.

(10 marks)

iii. What are the general ice limits in North Atlantic Ocean? What sources of
information are available regarding latest ice situation in the North Atlantic

Ocean.
(10 marks)
= — W— ST—
i. Why SALR has a different value to DALR.
(05 marks)
ii. Explain Stable ,Unstable and Conditionally Stable atmosphere using suitable
diagrams.
(15 marks)
iii. Discuss the formation of clouds in each of the above situations.
(10 marks)
CoC-MET 1
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3. Avessel leaving an European port is expected to reach Dover strait (English Channel)on
the following day. By using the provided Surface Prognosis Weather Chart received for
the day, explain the weather pattern that is existing in the area and analyse the probable
weather that the vessel will likely to encounter in the Dover strait (English channel).
Required weather : Wind direction and speed ,change of Atmospheric Pressure and
temperature, type of clouds precipitation and visibility

(30 marks)
4. Avesselon passége in the vicinity of a TRS in Northern Hemisphere observes following
weather conditions
True Wind : NNE and veering , Force 6 and increasing,
Atmospheric pressure : 3mb below normal for that time of the year and dropping further

i. Find the location of the vessel in relation to the TRS. ‘
(10 marks)

ii. State the avoiding action should be taken to avoid the inner storm area.

Subsequent observations of wind shows the direction of the wind becoming
steady and later backing with increasing wind force.

(10 marks)

iii. State the probable causes for this change of wind and the action required to
avoid the eye area.

(10 marks)

5. Write short notes on following;
i. Cyclostrophis wind
ii. Katabatic Wind
iii. Arctic sea smoke
iv. wind drift currents
v. Kuro Shio Current
) (06 marks each)

6. The Prevailing Easterly surface winds in the Tropics is commonly known as
“Trade Winds”. However in Asian and the Southeast Asian regions this does not
apply throughout the year as the wind becomes stronger due to the heating and
cooling of the land mass. Explain this statement.

(30 marks)

End.
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DEMOCRATIC SOCIALISTREPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT
1* Floor, Bristol Building, 43-89, York Street, Colombo 01.
Telephone: +94(0)112435127, Fax: +94(0)112435160, E-mail: dmsmos! @slmet.lk

———————————————————————————————————————————————————————————————————————————————————————————————— 00470
CERTIFICATE OF COMPETENCY EXAMINATION W
LEADERSHIP & TEAM WORKING SKILLS (@
o Answerany (05) questions only
o Total Marks 100
Date: 28.09.2015 Pass mark 50% Time allocated: 03 Hours
1.  “Safety culture is a key component in a ship”
Do you agree? Elaborate your views emphasizing on some key characteristics of a
safety culture.

(20 marks)

2. What do you mean by a phobia? And identify common phobias among people and
suggest some strategies to react in a situation where you find a person with the
symptoms of a particular phobia.

(20 marks)

3. “Don’t make a permanent Decision for your temporary emotion”. Why?

(20 marks)

4. Identify the most common reasons for human error in marine industry and
suggests some strategies to avoid and manage human errors.
(20 marks)

Page | 1
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5: Identify the most common reasons for human error in marine industry and
suggests some strategies to avoid and manage human errors.

(20 marks)

6. i Briefly explain two main objectives of communication. (10 marks)
ii. What are the barriers of communication? (10 marks)

7 i. What are the components of a decision? (05 marks)
ii. Briefly explain the three main decision making conditions. (15 marks)

8. Briefly explain a motivation theory that can be used in maritime field.
(20 marks)
End.
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DEMOCRATIC SOCIALISTREPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING b o
MERCHANT SHIPPING SECRETARIAT U U0 U4 U
1% Floor, Bristol Building, 43-89, York Street, Colombo 01.
Telephone: +94(0)112435127, Fax: +94(0)112435160, E-mail: dmsmos@sltnet.|lk

CERTIFICATE OF COMPETENCY EXAMINATION
ENGINE & CONTROL SYSTEMS

o Answer 8 questionsin total including mandatory question no 10
o TotalMarks 96
o Diagrams should be shown where ever possible

Date: 28.09.2015 Pass mark 50% Time allocated: 03 Hours

i.  State four main properties of lube oils.
(04 marks)
ii.  Explain the relationship between friction , linear velocity, viscosity and load
related to hydrodynamic lubrication

(12 marks)
2. Inthewaterside of amarinesteamboiler,

i, Explain how the formation of hard scale could be prevented.

(04 marks)
ii. ~ What could be the cause for corrosion in the steam drum

(04 marks)
iii.  Explain how corrosion could be prevented. (04 marks)
i.  Explain the term “ Scavenging “ with regard to diesel engines.

(04 marks)

ii. ~ Why it is considered that uni flow scavenging is superior to loop scavenging ?

(04 marks)

CoC-ENG SYS 1
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iii. What is the purpose of cooling scavenge air. (04 marks)
4.
i.  Draw and explain a centrifugal pump.
(06 marks)
ii.  Explain NPSH.
(04 marks)
ili. State the danger of operating a centrifugal pump with throttled suction valve.
(02 marks)
2 e , S i
i.  Draw and explain oily water separator.
(10 marks)
ii. ~Why an oily water separator is required on board.
(02 marks)
6.
i.  What are the reasons to have a scavenge fire ?
(04 marks)
ii.  What are the actions to be taken when there is a scavenge fire ?
(04 marks)
ili. What actions to be taken after a scavenge fire?
(04 marks)
i.  Onafour ram steering gear , describe the function of the tele motor receiver
and the floating lever.
(08 marks)
ii.  What is the purpose of the buffer spring ? (04 marks)
8.
i.  How acrank case explosion is initiated?
& (08 marks)
ii. How the secondary explosion is avoided ?
(04 marks)
CoC-ENGSYS 2
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i Draw and explain a submerge tube type fresh water generator ( Evaporator ).
(08 marks)
ii. How to prepare potable water from evaporated fresh water ?
(04 marks)

10.  Following card areas were obtained from power cards taken from a 7 cylinder slow
speed diesel engine.

(16 marks )
e 4 1 2 3 1 5 6 7
number
e 35 34 35 32 34 33 34
cme
Card length :10 cm
Diameter of the cylinder : 980 mm
Piston stroke : 1800 mm
Spring constant :45x105N / m2/ cm

Calculate the power developed by the engine..

End.

CoC-ENGSYS 3
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT : Business & Law

DATE g/ es [ 2021

Time allowed THREE hours Total marks :130
ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART -1
1) A vessel with the following particulars load wood pulp at Portocel, Brazil to be
discharged in Izmir:

Summer displacement 158500t
Summer draught :10.56 m
TRPC 142 t/em

light ship 9620 t

Prior to load it is found that the following weights are onboard:

FO 1128t

FW 1541t
Constant 2312t
Unpumpable ballast : 34t

Daily consumptions are as follows:
FO  :32t

FW :14t

3 days reserve of FO and FW to be maintain throughout.
Find the maximum amount of cargo intake, required bunkers and fresh water.

Portocel to Izmir 13 days 9 days tropical then summer.
(25 marks)
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DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING
DIRECTOR GENERAL’S OFFICE OF MERCHANT SHIPPING
Merchant Shipping Secretariat

MARITIME LAW

e TIME ALLOWED - THREE HOURS
* Answer any six (06) questions

e Date : 2015.09.01

Answers with clear sketches/diagrams, neat handwriting and clear expression will get full marks.

I As per the SOLAS chapter II - Part I

a) What are the basic principles used to prevent fires. (06 marks)
b) Define a noncombustible material (04 marks)
c) What are” A” class divisions. (06 marks)
2. ISM Code can be assimilated to an umbrella covering 3 main conventions
(a) What are these conventions (04 marks)
(b) What is meant by a “non-conformity” in an ISM Audit (04 marks)
(c) State Two check lists required under ISM Code (04 marks)
(d) Mention ONE requirement as per ISM Code, a 3/E is expected to do

Upon joining a ship. (04 marks)

3. With reference to SOLAS Chapter XI explain-

a) Security Incident (04 marks)
b) Security Level (04 marks)
¢) Ships security alert system (04 marks)
d) Continuous synopsis record (04 marks)
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4.

a) Briefly explain what global warming is (04 marks)
b) Name Three operational measures and

Three design measures to reduce Carbon dioxide emissions? (12 marks)
5 (a) What is meant by “Classification” of ships
(b) Although it is not a legal requirement, why all ships are classed? (16marks)
6. SOLAS Chapter Il -2 Regulations Cover the Fire Safety of ships

(a) What are the basic principles that this chapter intends to implement when designing ships.

(b)What is a non- combustible material?

(¢)What is the Standard Fire Test (16Marks)
T With respect to SOLAS Chapter XI,

(a) Whatis a Security level? (4 marks)

(b) Security Incident (4 marks)

(b) Whatis a Ship Security Alert system? (8 marks)
8. With reference to ISM code —

a) Explain why ISM is necessary? (6 marks)

b) Who is a designated person? (6 marks)

e) What are the certificates to be carried on board? (4 marks)
9. As per IMDG code

a) Explain the objective of the code (6 marks)

b) What are the 9 classes of dangerous goods (6 marks)

c) Dangerous goods are uniquely identified by two pieces of

Information what are  they (04 marks)
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DEMOCRATIC SOCIALISTREPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT
1% Floor, Bristol Building, 43-89, York Street, Colombo 01. G U G
Telephone: +94(0)112435127, Fax: +94(0)112435160, E-mail: dmsmos@sltnet.lk

CERTIFICATE OF COMPETENCY EXAMINATION
SHIP CONSTRUCTION

e Attempt any six (06) of the nine questions in this paper
e Total Marks 120 - All questions carry equal marks
e Draw suitable sketches/ diagrams wherever considered necessary

Date: 22.09.2015 Pass mark 50% Time allocated: 03 Hours
1. i Name and describe the types of rudder. (05 marks)
ii.  Sketch and describe the frame work and construction of a hollow rudder

ii,

3. Inrelation to thickness measurement of a vessel explain the following

with the aid of suitable sketches. Rudder leading edge and trailing edge
construction and method of achieving single side welding of the rudder
plates to be indicated.

(10 marks)

What is the test pressure to test water tightness of a rudder. Explain how
to carry out the test (05 marks)

Explain in detail, the areas of inspection done during a ships bottom
survey inspection
(10 marks)

What are things to be discussed in Initial meeting on arrival and meetings
subsequent to it at a dry-docking of a vessel marks
(05 marks)

State the pre docking information and drawings given to dry dock
authority
(05 marks)

original thickness (04 marks)
diminution (04 marks)
measured thickness (04 marks)
voluntary additional thickness (04 marks)

P

U
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99




image230.jpg
4.

6.

v.  Reserve thickness (04 marks)

Describe EACH of the following, stating what component parts of the ships
structure help resist the effect.

i.  Racking (04 marks)
ii.  water pressure effect (04 marks)
iii.  panting (04 marks)
iv.  pounding (04 marks)
v.  dry docking stresses (04 marks)

i Sketch and name a framing system suitable for a Bulk Carriergiving
transverse section.
(14 marks)
ii.  Explain the reasons for using such a system.
(06 marks)
i.  Explain the basic heat treatment processes related to steel
(12 marks)
ii.  Affinity to oxygen makes steel subjected to corrosion but steel being
widly used in ship construction explain reasons for selecting steel as a
ship construction material.
(08 marks)
i.  Describe using a sketch as necessary, how a pipe line pass through a
water tight bulk head
(06 marks)
ii.  With respect to the water tight doors that are fitted on bulkheads below
the waterline, explain the method of achieving the strength at the
opening of the bulk head to ensure that they are adequately
strengthened to remain water tight
(07marks)
iii.  With reference to the the bilge keel
Make a simplified sketch of the essential features and explain the
construction of the bilge keel
(07 marks)
i.  With the aid of a detaled sketch expain the Stern structure of ship the
sketch should indicate the stern frame rudder trunk etc
(15 marks)
ii.  Explain the construction of the aft peak bulkhead separating the engine
room.
COC- 5C-22.09.2015 Page 2 of 3
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(05 marks)

l i.  Explain in detail, the areas of inspection done during a ships bottom
survey inspection
(10 marks)
| 000029
ii.whatarethings to be discussed in Initial meeting on arrival and meetings
l subsequent to it at a dry-docking of a vessel. (05 marks)
ii. State the pre docking information and drawings given to dry dock
authority
l (05 marks)
l End.
I COC- 5C-22.09.2015 Page3of3
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DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA
MINISTRY OF PORTS AND SHIPPING
NANNA A
MERCHANT SHIPPING SECRETARIAT HUE
HER 1 Floor, Bristol Building, 43-89, York Street, Colombo 01,
l Telephone: +94(0)112435127, Fax: +94(0)112435160, E-mail: dmsmos@sltnet.Ik
CERTIFICATE OF COMPETENCY EXAMINATION
BUSINESS & LAW

e Partl, Il &Il - Answer ALL questions

e Total Marks 150

® Non programmable scientific calculators are allowed

Date - 21.09.2015 Pass mark 50% Time allocated: 03 Hours

A ship of deadweight capacities 8940 tonnes (winter), 9335 tonnes (summer), and
9738 tonnes (tropical) and light displacement of 4633 tonnes is to load a fullcargo
at Santos for Tokyo via Cape Town and Singapore. Afterdischarging at Tokyo she
is to proceed in ballast to Longbeach.

From the information given below find the maximum amount of cargo she can
load at Santos and amount of bunkers that should be taken there and at Cape
Town and Singapore, respectively.

She is to load 200t in Singapore.

Santos to Cape Town 8 1/2 days - summer zone throughout.

Cape Town to Singapore 14 days - summer - tropical, in that order.

Singapore to Tokyo 8 days - tropical for the first 2 12 days, then summer.

Daily consumption - diesel oil 16 tonnes, water 10 tonnes.

(Port consumption to be ignored.)

Reserves of fuel and water to be 5 days' supply at all times of sailing.
Allowances for stores etc. consumed -~ Santos to Cape Town 15 tonnes, Cape
Town to Singapore 22 tonnes.

Allowances for stores, etc. replenished - Cape Town 36 tonnes, Singapore 24
tonnes.

* Provisions and stores (not including water) on board at Santos amount to 128

(25 marks)
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1.

M.V Inchon, a bulk carrier is voyage chartered to load iron ore in port of Vitoria
in Brazil. The agreed rate of loading is 1500 tonnes per weather working day,
Sundays and holidays excepted. The charterparty states that the time shall not
count between 1 p.m. on Saturday and 7 a.m. on Monday, nor between 1 p.m. on
the last working day preceding a legal holiday and 7 am. on the first working
day thereafter.

Further the charterparty states that the laytime for loading shall commence to
count 24 hours after Notice of Readiness (NOR) is served during office hours
except on Saturdays, Sundays & holidays, whether in berth or not.

Office hours in Vitoria is 0900 hours to 1700 on weekdays except holidays

The time sheet is as follows:

Arrived in port January 06th Tuesday 1100 hrs
Ready to load & NOR tendered ~January 06t 1100 hrs

Berthed January 06t 1800 hrs

Loading commenced January 06t 1900 hrs

Rain January 08t 0800 hrs to 1800 hrs
Holiday January 10t

Completed loading & trimming January 14t 1430 hrs

If the cargo loaded according to the bill of lading is 9150 tonnes, calculate the
amount of demurrage/dispatch to be paid. The demurrage if incurred is to be
paid $800.00 per day and pro-rated and the dispatch if incurred to be paid

$400.00 per day and pro-rated for all time saved.
(20 marks)

Part I1 (answer all questions)

Explain what circumstances lead to issue of Ship Sanitation Control and Ship

Sanitation Control exemption Certificates.
(05 marks)

Who issues the above certificates and What are the validity periods and the

extension period of above certificates.
(10 marks)

CcoC-

B&L 2|Page

----------\-
\





image234.jpg
4. Ship Classification is a system for safeguarding life and property at sea, and the
environment due to operational consequences. It implies a process of verifying

ship standards against a set of requirements. The requirements are laid down in
the rules established by the Society. 0
100y
0Goqg
i List six difficulties a ship owner gets when he decides against classification of
his ship.

ii. Onwhat occasions the class and be suspended.

iii. Explain in detail an “In water Survey”

(05 marks each)

5. i What are the main aims of “Convention On Civil Liability For Oil Pollution
Damage 1992”.

(05 marks)
ii. Write short notes on following

a. “Certificate Of Insurance Or Other Financial Security In Respect Of Civil
Liability For Oil Pollution Damage (Qil Pollution Insurance Certificate)”

b. STOPIA and TOPIA

(05 marks each)

PART - II1
(answer all questions)

6. Answer the following questions with reference to bills of lading;

i List the information to be checked on a bill of lading when it is presented to a
master for his signature.

(06 marks)
ii. Briefly describe the following:
i. Accomplished bill of lading
ii. Claused bill of lading
iii. Clean bill of lading
(03 marks each)
COC-B&L ; 3|Page
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Answer the following questions with reference to port of refuge:

i. ‘Define “port of refuge” (03 marks)

ii. Lists the actions to be taken by a master when decided to take a vessel to a
port of refuge along with the actions during and after repairs.
(12 marks)

Answer the following questions with reference to voyage charters:

i.  Enumerate the conditions that must be satisfied to commence laytime.

(12 marks)
ii.  Differentiate between laytime and laycan

(03 marks)

Answer the following questions with regard to marine insurance:

i. Distinguish between ‘particular average’ and ‘general average’.

(10 marks)
ii. List the common insurance policies used in the marine industry?

(05 marks)

End.
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DEMOCRATIC SOCIALISTREPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT
1* Floor, Bristol Building, 43-89, York Street, Colombo 01.
Telephone: +94(0)112435127, Fax: +94(0)112435160, E-mail: dmsmos@sltnet.lk

CERTIFICATE OF COMPETENCY EXAMINATION
NAVIGATIONAL AIDS AND INSTRUMENTS

o Attempt all questions in Part A and two questions from Part B
o Total Marks 150
*  Drawsuitable sketches/ diagrams wherever considered necessary

Date: 25.09.2015 Pass mark 50% Time allocated: 03 Hours

1. With regard to deviation of a magnetic compass:

i. With the aid of suitable sketches explain the effect of change of magnetic latitude
on the deviation due to:

a. Hard Iron (Permanent magnetism)
VSl

c. HSI (12 marks)
ii. Explain what is Lambda and its use.
(03 marks)

iii. A vessel is supposed to possess a heeling error (H/E) of 5°E on a course of 0300
by Compass when healed 5to Stbd.

What would be her H/E when she alters course to 300° and healed 4°to Port ?

(10 marks)
iv. With aid of a sketch explain both the following:
a. construction of a compass bowl.
b. H/E correcting system. (05 marks)

CoC—-ENS ) 1
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PART — 11

Answer the following questions in relation to Ship registration:

a) Traditionally many ships registered with National Registries, but as the Open
Registers emerge many ship owners switch their ship registration to open registers.
Briefly describe what is an open register and national register including benefits of
open registers over national registers.

(08 marks)

b) When a brand-new vessel is registered with a certain Flag State, the vessel is issued
with Official Number and IMO number. Briefly explain difference of Official
Number and IMO number including effect on such numbers when ship changes its
name, ownership and flag.

(07 marks)

SOLAS 74/88 convention defines regulations relating to distress situations, obligations
and procedures. Briefly explain obligations and procedures under SOLAS Chapter V,
including the instances where a master is released from such obligations

(15 marks)
With regards to MLC 2006 briefly explain following with suitable examples where
applicable.
a) Seafarer

b) Ship Owner
¢) Competent authority
d) DMLC PartI
e) DMLC PartII
(03 marks each)

Page 2 of 5
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List ten IMO requirements on the performance standard of a Gyro Compass
(10 marks)

Name errors of the Gyro compass and describe any two of them indicating
how to minimize them.

There are four basic errors:

a) Damping or latitude error
b) Rolling error

c) Ballistic deflection error
d) Course and speed error

(10 marks)

Explain why a controlled gyro has to be damped to use as a Gyro compass
(05 marks)

Explain any top heavy method of a gravity control gyroscope by using
suitable sketches.

(10 marks)

Describe how to determine the direction of precession on the above
gyroscope.

’ (05 marks)
Draw the path taken by the north end of a controlled gyro situated in NH or
SH, indicating relevant vectors.

(10 marks)
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PART -B

4. i Whatis Clock synchronization and explain GPS Receiver to Satellite distance
measurement process. (10 marks)

ii.. Describe operation of conventional and space based DGPS systems with
realistic examples. (15 marks)

5,
i.  Describe the annual survey requirements of AIS as stipulated by IMO
(15 marks)
ii.  Explain present developments of AIS long range applications
(10 marks)

6. i With aid of a sketch describe the component parts of the LRIT network.
(15 marks)

ii. Depict the fundamental difference between the Traditional Loran-C and
present eLoran system and describe the operation of Eurofix system.
(10 marks)

End.

CoC-ENS 3
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Colombo International Nautical and Engineering College
CINEC CAMPUS
Faculty of Maritime Sciences
Department of Navigation
EDUCATION & TRAINING COURSE: MASTER & CHIEF MATE ON SHIPS OF 500GT OR MO|
CoursEe CoDE : ND- 0140

e Attemptany six (06) of the nine questions in this paper
o Total Marks 120 - All questions carry equal marks
o Draw suitable sketches/ diagrams wherever considered necessary

Date: 2014.12.23 Pass mark 50% Time allocated: 03 Hours

,{ i Prior to undocking a vessel ship owner decides to have in-water notation
assigned to a vessel. Explain the additional checks and preparation required
to qualify for in-water notation.

(10 marks)

fi.  What final inspections and checks are carried out prior to undocking a vessel.

(10 marks)

2. i Ié;(plain th;e }Jurposg of the transverse ‘;;ter ﬁgﬁ£-bulkheads
& . (05 marks)
ii.  Sketch as required and name a transverse corrugated water tight bulk head

of a bulk carrier cargo hold. One view should indicate how it is supported at

the tank top and below.
(10 marks)
iii.  Describe using a sketch as necessary, how a pipe line pass through a bulk
head
(05 marks)
i Sketchand name arudder pintle bearing arrangement. (12 marks)
ii.  Explain the effects of excessive pintles wear (08 marks)
CoC-S. CONST-2014.12.23 1
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iii.

(04 marks)
5. Inrelation to ship building

i.  What is the purpose of the type approval
(06 marks)

ii. ~ Whatis plan approval
(06 marks)

iii. Who are the participatants of the sea trial and their roll ()
(08 marks)

ii.

fii.

(05 marks)
7 1 With a aid of a sketch describe how a free standing prismatic (independent)
4 tanks for the carriage of liquid gasses are located and supported. ()
(12 marks)
ii. ~ What are the advantages offered by similar construction to effect
* safety
* cargo containment
« stability
« effective maintenance of strength members of hull
(06 marks)
iii. What materials are used in construction of inner most linings of such tanks
and indicate the important properties considered in selecting such material.
v‘lib @ (02 marks)
<
& E ¢
) M
L
CoC-S.CONST-2014.12.23 ¢ 2

State FOUR advantages of double hull construction.
(04 marks)

Sketch and describe a transverse section of a cargo tank of double hull tanker
with the arrangement of web frame and longitudinals in view (half of the

view web frame and the other half longitudinals)
(12 marks)

Indicate areas of corrosion in a cargo spaces of above tanker and the reasons
for such corrosion

Explain the routine steps for surface preparation and painting of };;11 un&éf

water area of a existing ship in dry dock your answer should include the

reason for each activity.
(12 marks)

What are the regulatory requirements to be satisfied in under water coatings

(03 marks)
What are the parties involved and how they help in achieving the expected
PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS (PSPC) for
dedicated ballast tanks.
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y i. Discuss the advantages and disadvantages of sacrificial anodes and
ICCP(impressed current cathodic protection system)

(05 marks)
ii. Make asimple diagram of ICCP system and describe .
(10 marks)
iii. What are the occasions that a ICCP system should be switched off
(05 marks)
y
i.” a. Whatis a Dye Penetrant test (03 marks)

b. Describe the Procedure to carry outa dye penetrant testand explain
the advantages and disadvantages

(07 marks)
ii.  Sketch and describe the method of achieving water tightness of a hatch

cover at

a. pherphery (outer edges) (05 marks)
b. at the cross joint . (05 marks)
Your answer should indicate the method of achieving correct packing
Compression.

CoC-S. CONST-2014.12.23 3
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Colombo International Nautical and Engineering College
CINEC CAMPUS
Faculty of Maritime Sciences

Department of Navigation
EDUCATION & TRAINING COURSE: MASTER ¢ CHIEFMATE ON SHIPS OF 500GT OR
CoursE CODE : ND- 0140

CERTIFICATE OF COMPETENCY EXAMINATION
ENGINE & CONTROL SYSTEMS

*  Answer 8 questionsin total including mandatory question no 10
o Total Marks 100
*  Diagrams should be shown where ever possible

Date: 2014.12.31 Pass mark 50% Time allocated: 03 Hours

With regard to air conditioning, explain comfort zone ?

(06 marks)
State the possible areas where Leogenella bacteria can grow in the system.

Showor Lo &Pt (03 marks)

Explain how to prevent bacteria from growing in these areas.

it
A
o5

(03 marks)

On a four ram steering gear , describe the function of the tele motor receiver
and the floating lever.

(08 marks)
i @ What is the purpose of the buffer spring ?
: (04 marks)
3/
© 1L Draw and explain how fresh water is generated on board ?
(08 marks)
ii. ~ What are the treatments to be done before using fresh water as potable water.
(04 marks)
| AT
1 ’/’i’
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i.  Explain with digram(s) how sewage is treated on board before discharging to
sea ?

(08 marks)
ii.  What are the important points to be considered, when you choose toilet
cleaning agents onboard.

(04 marks)
i Draw and explain engine four stroke cycle (Timing diagram).
(06 marks)
ii. ~ Mark the overlap period on the diagram and state advantages and
disadvantage of overlap.
(06 marks)

i.  Explain with sketches how the propeller thrust is transmitted to the ship’s

hull?
(08 marks)
ii. ~ Whatis the purpose of holding down bolts in an engine?
(04 marks)
i.  Draw and explain an oil fired boiler connected with an exhaust gas
economizer.
. (06 marks)
ii.  State a safety device and an indication device fitted to the boiler.
(02 marks)
iii. ~Why boiler water treatment chemicals are used?
(04 marks)
i, Draw and explain the operation of a brushless generator.
(12 marks)
i, Whatis the “slip” of a vessel and describe how it is calculated?
(04 marks)
ii. ~ What are the factors which influence the slip?
(04 marks)
ENG SYS-2014.04.31 2
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iv.  What is the relationship between slip and fuel consumption? (04 marks)

10.  Following card areas were obtained from power cards taken from a 7 cylinder slow

speed diesel engine.
(16 marks )
Cyl
iaber 1 2 3 4 5 6
A'C:;“ 34 34 33 33 34 335

Card length :10 cm

Diameter of the cylinder : 900 mm  _

Piston stroke 11800 mm b

Spring constant :3.8x10°N/ m2/ cm P

RPM: 88

: .93
Calculate the power developed by each cylinder. | 505
A i
7 Sy - End. &y .
v
\
ppr OO w ooy
@ 022 ¢ YA
& L g
o
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Colombo International Nautical and Engineering College
CINEC CAMPUS
Faculty of Maritime Sciences
Department of Navigation
EDUCATION ¢ TRAINING COURSE : MASTER ¢ CHIEF MATE ON SHIPS OF 500GT ORMO)| &
COURSE CoDE : ND- 0140

CERTIFICATE OF COMPETENCY EXAMINATI(’)N ,,,,,
METEOROLOGY

o Answer ALL questions

* Total Marks 180
e Diagrams should be shown where ever possible W
Date: 2014.12.29 Pass mark 50% Time allocated: 03 Hours

i. What is meant by the term " Glaziers"? Explain the formation of icebergs in the
polar region.
‘\;\0 (10 marks)
ii. What is Frazil ice and Grease ice? How do you distinguish between them by
looking at the sea surface?
(10 marks)
iii. What are the general ice-limits in North Atlantic Ocean? W
(05 marks)
iv. What are the sources of information available regarding latest ice situation in the
North Atlantic Ocean?

(05 marks)

i. Explain the conditions necessary for formation of a Tropical Revolving Storm
(TRS). v
(10 marks)

ii. A vessel in the close proximity of a TRS in Northern Hemisphere, observed the

true wind at force 6 and increasing ; changing the direction from N to NE and
then to an E'ly direction. Atmospheric pressure is decreasing. Ascertain the
location of the vessel in relation to the TRS and describe the action that should be
taken to avoid the eye of the TRS. <

(10 marks)

CoC-MET-2014.1229 1
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iii. Two hours later suddenly the wind direction became steady and the atmospheric
pressure continued to drop. Explain the reasons for this sudden change of wind
direction and state the avoiding action to be taken to be taken to avoid the centre
area. 4

T iy

(10 marks)

S N — — — — — 1(

3. Briefly explain following ,c\ai"‘j"'
i.  Reasons for wind blowing parailel to isobars in the eyewall area of a TRS

ii. Straight and parallel isobars found in the warm sector of a frontal depression 3

iii. Line-squall «

(10 marks each) '
. i
i.  Describe the formation and decay of a frontal depression. Elaborate your
answer with suitable sketches. P
(15 marks) .
ii. Describe with a suitable sketch the general weather associate with Cold Fronts
(10 marks) ° l
iii. Briefly explain the reasons for absence of thunder and lightning at the
- Warm front. l
(05 marks)
i.  Whatis “LCL(lower condensation level)” and” Mixing height” in relation to a =
rising air parcel.  /
(05 marks) I
ii. Find the LCL of a rising air parcel in an unstable atmosphere if it's starting
temperature at ground level is 30°C and Dew Point is 10°C. '
g (05 marks)
_iii. What is the temperature of the above air parcel at 3000m height. l
(05 marks) /
iv. Explain the type of clouds formed when the atmosphere is stable, unstable )
and conditionally unstable. (15 marks) '
6. Discuss the following with examples,
a. Gradient current ~) Q‘ l
b. Upwelling current o
c. Drift current l
d. Cold current
e. Warm current (06 marks each)
¢
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PART — 111

5) In case of a damage to a vessel or her cargo, the losses incurred can be shared between
the parties involved in the marine adventure. This sharing of losses is known as ‘general
average’. The master is required to declare general average if, is he suspects a general act.
Explain in detail what are the elements that he needs to consider when deciding whether
there is a general average act or not.

(15 marks)

6) Answer the following questions with regards to liens:
a) Describe the meaning of maritime lien with examples.
b) Differentiate between possessory lien and maritime lien.
c) Briefly explain the advantages of taking ‘actions in rem’ rather than ‘actions in
personam’.
(05 marks each)

7) Discuss the advantages and disadvantages of use of bills of lading to a ship owner.
(15 marks)

8) Briefly describe the procedure of implementing Conventions adopted by International
Organizations like IMO, ILO etc. in Sri Lanka
(15 marks)
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Colombo International Nautical and Engineering College
CINEC CAMPUS
Faculty of Maritime Sciences
Department of Navigation
EDUCATION & TRAINING COURSE : MASTER ¢ CHIEF MATE ON SHIPS OF 500GT OR MORE
COURSE CODE : ND- 0140

CERTIFICATE OF COMPETENCY EXAMINATION
LEADERSHIP & TEAM WORKING SKILLS

o Answer any (05) questions only
e Total Marks 100

Date: 2014.12.31 Pass mark 50% Time allocated: 03 Hours l
1.
i.  Collaborative culture supports seafarers to achieve their mutual goals. Briefly
explain.
(10 marks)
ii. How can you create a Strong Culture as a seafarer?
(10 marks)
2,
i.  How is the human error affected to the marine safety?
(10 marks)
ii.  Briefly explain the two reasons for above?
(10 marks)
3.
i How can you identify that you or some other crew member is in stress?
(10 marks)
ii. ~ How to prevent stress? Briefly discuss.
(10 marks)
R
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i Don’t make a permanent Decision for your temporary emotion”. Why?

(20 marks)
5.
i, Identify the main three theories of leadership and define each.
(09 marks)
ii. Identify the best leadership style for a captain of ship. Briefly explain the
reasons to select that style.
(11 marks)
T : T 5 N
i, Briefly explain two main objectives of communication.
' (10 marks)
ii. What are the barriers of communication?
o (10 marks)
%

i, List the factors affecting the success of a “goal making organization ?

/ (10 marks)
i,  Whatis the importance of contingency plan as a seafarer? ‘
(10 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  : Ship Construction

DATE : 02" March 2021 TIME-0900-1200
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.

1) With reference to Ship’s drawings;
(a) Describe “Half block model” in Ship construction and use of that model?
(05 marks)
(b) Explain below line plans with suitable diagrams;
i. Half breath plan
ii. Sheer plan
iii. Body plan (10 marks)
(c) Explain new technology used in Ship drawings and data preservation?
(05 marks)

2) With reference to hatch covers;
(a) Explain function of Hatch covers.
(05 marks)
(b) List 4 common types of Hatch cover designs in Cargo ships and briefly describe
operation procedure of them.
* (10 marks)
(c) Sketch and explain the use of Non-Return drain valve at hatch water drainage system.
(05 marks)

3) Describe EACH of the following, stating what component parts of the ships structure
help to resist the effect.
a) Racking
b) Water pressure effect
c) Panting
d) Pounding
e) Dry docking stresses
(04 marks each)
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4)

5)

6)

7

a) Briefly discuss Tungsten Inert Gas Welding (TIG) and Metal Inert Gas Welding
(MIG) used in Ship building.

(05 marks)
b) Explain with sketches 4 types of welding joints
(07 marks)
c) List welding defects and tests used in modern days to detect them.
(08 arks)
a) Sketch the Aft construction of a ship naming all parts.
(10 marks)
b) In relation to the collision bulkhead comment on the following:
i. Position of the bulkhead relative to the length of the ship
ii. Extent of the collision bulk head
iii. Corrugation of bulkhead
iv. Openings through the collision bulkhead
(10 marks)

a) In relation to a ship survey, List the main survey schemes for Safety related
certificates.

(05 marks)
b) What is the requirement of dry dock survey?

(05 marks)
¢) Explain what is EDD program and how you plan for IWS.

(10 marks)
a) Explain the purpose of the transverse water tight bulkheads.

(06 marks)

b) Describe using a sketch as necessary, how a turning shaft is passed through a
bulkhead.

(08 marks)
¢) State the minimum number of transverse watertight bulkheads and their locations.

(06 marks)

Page2of3
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8)

9

b)

<)

b)

With the aid of detailed diagram list the main components of a Single swinging
derrick.
(07 marks)
Explain mast construction of lifting appliances and arrangement of improving
strength from the tank top?

(07 marks)
Briefly discussed below items;
i. Rigging plan
ii. Register of lifting appliances and cargo handling gear
(06 marks)
State the purpose of fitting double bottom in ships
(05 marks)

Describe with the aid of diagrams, the types of floors used in construction of double
bottom Longitudinally and Transversely.

(15 marks)

End.
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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  : Meteorology

DATE : 3 March 2021 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 180
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) Define following with suitable sketches where applicable
a) Coriolis force
b) Pressure Gradient force
¢) Katabatic Wind
d) Cumulonimbus Cloud
e) Line-squall
(06 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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3)

4)

5)

A frontal depression is a low-pressure area formed at the boundary between two different
air masses. It occurs in middle or higher latitudes. Series of the following one after the
other is known as 'family of frontal depressions'. Answer the following questions in
relating to fronts and frontal depressions.
a) Briefly explain properties of air masses and factors effecting properties of an air
mass.
(15 marks)
b) Explain Cold front, Warm front and weather associated with each condition with
suitable sketches including symbols used in weather map for each condition.
(15 marks)

Sea ice is frozen seawater that floats on the ocean surface. It forms in both the Arctic and
the Antarctic in each hemisphere’s winter; it retreats in the summer, but does not
completely disappear. With regard to sea ice and iceberg answer following questions.
a) There are two primary reasons for-rmovement of sea ice and icebergs. Briefly explain
these two primary reasons of the movement of sea ice and icebergs.
(10 marks)
b) Information relation to sea ice and ice bergs will help mariner to take precautions in
advance. Enumerate sources of information available to mariner with regards to sea
ice and icebergs.
(10 marks)
¢) Early identification of ice and iceberg during navigation in effected area is primary
concerns of mariners. Briefly explain signs of ice in the vicinity sea ice and icebergs.
(10 marks)

Tropical cyclone, also called typhoon or hurricane, an intense circular storm that
originates over warm tropical oceans and is characterized by low atmospheric pressure,
high winds, and heavy rain. With respect to Tropical cyclones answer following
questions.
a) List the favorable conditions of formation of tropical cyclones.
(07 marks)
b) Briefly explain indication of approaching of tropical cyclone including method of
ascertaining vessel’s position with regard to the position of TRS.
(08 marks)
¢) Explain in detail with suitable sketches general avoiding actions in Northern
hemisphere if the vessel is in Navigable semicircle and Dangerous semicircle
respectively.
(15 marks)
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6) Weather routing is done by collection of oceanographical and meteorological data, and

data received from weather satellites and good forecasting techniques.
a) Lists the benefits of shore based weather routine for ships.

(08 marks)
b) Briefly explain following tracks with examples:
i.  Least time
ii.  Least time and least damage
ili.  Least damage
(04 marks each)
¢) With a suitable sketch explain how a least time track is constructed.
(10 marks)
END
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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  : Leadership and team working skills

DATE : 05™ March 2021 Time : 1300 to 1600 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) Explain the three sources that seafarers are using to learn culture onboard a vessel.
(20 marks)

2) a) Discuss the situational approaches to leadership.
b) Power of a leader is the ability to influence the behavior of others. Briefly explain.
(10 marks each)

3) List down the FIVE categories of seafarer fatigue onboard and briefly explain each of
them.
(20 marks)

4) Identify what the following leadership styles are and suggest to what on
board cultures would you apply serving as the Chief Officer?
a) Autocratic
b) Laissez Faire
¢) Democratic
d) Bureaucratic
(05 marks each)

5) As a chief officer explain your understanding on the following along with short notes on
how that apply on the management of a vessel:

a) ISM
b) ISPS
c) STCW
d) ILO
e) MLC
(04 marks each)
Page1of1
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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  : Electronic Navigation Systems

DATE : 04" March 2021 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 180
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.

]
a) Describe the annual survey requirements of AIS as stipulated by IMO
b) Explain present developments of AIS long range applications

(15 marks each)
2) Describe the following with respect to the ELORAN system:
a) Pulse Format
b) Phase Coding
¢) Blink
d) Secondary Coding Delay
e) Group Repetition Interval
f) Envelope and Cycle matching
(05 marks each)
3)
a) List the organizations that are eligible to obtain LRIT information.
(04 marks)
b) Describe importance of Data Distribution Plan in LRIT.
(06 marks)
c) What is SOTDMA with reference to AIS?
(10 marks)

d) Describe the identification of AIS SART and how to distinguish “Test” and
“Activation”.
(10 marks)

4) Describe the errors encountered in GPS system.
(30 marks)
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5)
a) i. Define Coefficient “J
ii. Explain in a simple sketch the H/E correcting system
(05 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 arks)

6) Fibre optic Gyro compasses are used in modern day navigation replacing conventional

mechanical Gyro compass.
a) Explain fully how fibre optic gyro compasses woks to determine north.

(15 marks)
b) Sketch and label a block diagram of a fibre optic gyro compass.
(15 marks)
End.
Page 20f2





image32.jpg
e ous S U G BN NS 0 BN BN BN SN OGN G G5 BN G G B = .

L,'bravﬂ

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 : 05" March 2021 Time : 0900 to 1200 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.

a) With an aid of a flow chart express how conversion of energy in the fuel transform
into a rotary motion of a rolling vehicle.

(04 marks)
b) How engines are categorized according to their speed, working principle and design?

(04 marks)
¢) What are the advantage of slow speed engine when compare with medium speed

engine?
(04 marks)
2,

a) What is meant by specific fuel oil consumption?

(03 marks)

b) How modern engines are designed to improve the out- put power without increasing
size of the engine?
(03 marks)
c) With a suitable sketch show how heat energy of the engine is shared by shaft power,
lubricating oil, exhaust gas, jacket cooling water, air cooler and radiation.
(06 marks)

a) What are the important parameters which should be closely monitored and controlled
when diesel engine is running?
(06 marks)
b) With an aid of a sketch Explain jacket water cooling system of a diesel engine.
(06 marks)
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4. There are various mountings attached into the boiler for safe operation.
(a) Briefly explain the purpose of following boiler mountings.

i)  Safety valves
ii)  Gauge glass
iii) Vent valve
iv) Main steam stop valve
v)  Scum down valve
vi) Drain valve
vii) Sampling valve (salinometer cock)
viii) Burner unit
(01 mark each)

(b) How corrosion is controlled in boilers.

(04 marks)

a) Sketch and describe an oily water separator which can be used to pump out bilges in

the engine room.

(08 marks)

b) State the limitation imposed on above system with regarding to “MARPOL”

(04 marks)

6. For the maximum utilization of energy, minimizing wastages “SEEMP” has been
introduced in marine industry.

a)
b)

<)

What is meant by “SEEMP”?

(02 marks)
Explain how to implement SEEMP on board ship?

(06 marks)
What are the methods and technologies used to reduce sox Emission from marine
engines?

(04 marks)

State the important specification you should check when you buy an electrical
equipment?

(03 marks)
Explain, why some motors start with STAR connection and subsequently change over
to DELA.

(04 marks)
List down the equipment powered by emergency generator.

(05 marks)

Page20of4





image34.jpg
8. The wave forms of alternating current i(1) = 2sin[27tﬁ —% ] and voltage

v(t)=3sin(27 fi) are shown in following diagram.
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c) Power factor
d) Power consumption
(03 marks each)
9.
a) with a suitable diagram show how to categorize pumps in the engine room.
(04 marks)
b) Make a detailed sketch of a centrifugal pump naming all important parts and explain

the function of each part.
(08 marks)

Page3of4





image35.jpg
10. When taking indicator cards of a 6 Cylinder slow speed diesel engine, following

information were obtained.

Cylinder 1 2 3 4 5 6 7
No.

Areain |34 33 33 34 34 335 |34
cm2

Card length :10 ecm

Diameter of the cylinder 1990 mm

Piston stroke : 1800 mm

Spring constant : 4.0X10° N/m? per cm

RPM : 90

(a) Calculate the power developed by each cylinder.

(14 marks)
(b) Total power developed by the engine

(02 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  : Ship Construction

DATE L to/Aug [ 2021

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.

1. In ships, frames are ribs that are transverse bolted or welded to the keel. Frames support the
hull and give the ship its shape and strength.
a) Referring above, list what are the main framing systems used during ship building
process and tabulate types of ships using above framing systems.

(08 marks)
b) Sketch and explain framing system of a tanker vessel.

(12 marks)

2. a) State the purpose of fitting double bottom in ships

(06 marks)

b)  Describe with the aid of sketches, the types of floors used in construction of double
bottom.
(14 marks)

3. Referring to the dry docking of a vessel explain the following;
a) Check points in dry dock soon after drying the dock.
b) Items to be discussed at Initial meeting on arrival and meetings subsequent to it.
¢) Important items to be attended while at dock.
d) Methods adopted to ensure the safety of the vessel and personnel when the repairs are
being attended to.
(05 marks each)
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a)

"B

b)

<)

a)

b)

©)

Classified conventional types of rudders.

(05 marks)

What is meant by the term “Balanced Rudder”?

(03 marks)
List the different construction of Rudders and explain 3 of them with diagrams.

(12 marks)
Sketch and describe the forward construction of a ship

(12 marks)
What is “Pounding”? What are the arrangements made to resist “Pounding™.

(05 marks)
What are the advantages and disadvantages of a bulbous bow.

(03 marks)
Explain the purpose of the transverse water tight bulkheads.

(05 marks)
Describe using a sketch as necessary, how a pipe line passes through a bulk head.

(06 marks)

With respect to the water tight doors that are fitted on bulkheads below the waterline,
explain the method of achieving the strength at the opening of the bulk head to
ensure that they are adequately strengthened to remain water tight.

(09 marks)

Sketch FOUR types of rolled steel sections commonly employed to stiffen plating:
(06 mark)
Explain above and state where in the ship’s structure the rolled sections in (a) would
be employed.
(10 marks)
State the purpose of duct keel and state where it is located in a ship’s structure.
(04 marks)

Describe EACH of the following, stating what component parts of the ships structure help
resist the effect.

a) Racking
b) Water pressure effect
c) Panting
d) Pounding
e) Dry docking stresses
(04 marks each)
Page 2 of 10
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9. a)  How to control distortion in a welding process.

(06 marks)
b)  With respect to types of welds briefly describe the following;
*i. Show on a sketch the common welding faults.
(06 marks)
ii. Explain the reasons for 04 of above (i) faults.
(02 marks each)
Page 3 of 10
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  :Business & Law

DATE :01/03/2021

Time allowed THREE hours Total marks : 130
ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART —1

1) A vessel of following particulars to load mineral sand in bulk at Puerto do Punta
Quilla, Argentina to Bilbao, Spain. After completion of loading the vessel is to
take sufficient bunkers at Buenos Aires, Argentina to safe reach Bilbao, Spain.

Puerto do Punta Quilla to Buenos Aires 3 days all in summer.
Buenos Aires to Bilbao 19 Days, 5 days summer, 11 Days Tropical and rest in
Summer respectively.

Summer DWT 1 48260MT
Tropical DWT 1 49220MT
Winter DWT : 47300MT
Light ship 1 6750MT
Constant : 360MT
F/O ROB : 180MT
F/W ROB : 100MT

F/O Consumption: 24MT/Day
F/W Consumption: 10t/Day

Maintain 5 days reserve of fuel and fresh water for voyages over 10 days, otherwise
3 days reserve of fuel and fresh water to be maintained at all times.
Calculate the following:
a) Maximum cargo intake at Puerto do Punta Quilla
b) Minimum F/O and F/W intake at Buenos Aires
(25 marks)

il
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PART - 11

2) Owner or master of a vessel may subject to legal prosecution if crew member proves his
or her dismissal made on unfair grounds. In order to avoid unnecessary legal
prosecution, it is advisable to conduct a disciplinary relating to breaches of lesser degree
according to the guidance of “Code of Conduct of Merchant Navy™.

a) Briefly explain unfair dismissal and fair dismissal with examples.
(08 marks)
b) Briefly explain procedure to manage with lesser serious breaches of the code
including examples of such breaches.
(07 marks)

3) With reference to owner ship and ship registration explain the following:
a) Briefly explain what is meant by National Registries.
(07 marks)
b) Briefly explain what is CSR and what happen to CSR when change of Owner,
Owners details, flag and ships name.
(08 marks)

4) Merchant Shipping Regulations of some flag states require maintaining an Official Log
Book. With respect to OLB answer following questions.
a) Briefly describe specific entries to be made in the narrative section of the OLB.
(08 marks)
b) Briefly explain procedure of opening and closing of OLB.

(07 marks)
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5)

6)

7

8)

PART 111

Briefly explain the following clauses used with marine insurance:
a) Continuation clause
b) Termination clause
¢) Tender clause
d) Sister ship clause
e) Running down clause
(03 marks each)

Answer the following questions with regards to bills of lading:
a) List down the criteria to be checked when it is presented for master’s signature.

(07 marks)
b) Differentiate between negotiable bills of ladings and sea way bills of ladings.

(08 marks)

Chartering of ships is very essential mechanism for the international sea trade. Briefly
explain the following charter parties including the obligations of the shipowner and
charterer:
a) Bareboat charter
b) Time charter
¢) Voyage charter

(05 marks each)

Answer the following questions with reference to salvage:
a) List down the conditions that need to be satisfied to claim a salvage reward after a
successful salvage operation.

(05 marks)
b) Describes the advantages available to a ship owner in using a LOF 2011 during and

after a salvage operation.
(10 marks)

End.
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : MASTER ON SHIPS OF500 GT OR MORE (UNLIMITED)

SUBJECT  : GENERAL SHIP KNOWLEDGE

DATE :04.01.2021 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 180
ANSWER ALL QUESTIONS Pass marks  : 60%

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) You are the Master of a Cargo vessel. Explain in detail your initial and subsequent
actions in the case of the under following situations:

a) One day before departure from port, 2" mate has to be hospitalized for a long period.
According to your safe manning certificate, you are required to have three watch
keeping officers. As per crewing agency, it is impossible to find and arrange a 2"
mate in a very short time frame.

(10 marks)

b) During loading operation no. 1 crane crashed on to the tank top holing the tank top.
During the incident a stevedore and one AB on duty were seriously injured.

(15 marks)

¢) On arrival of a discharging port one AB has to be signed off and one AB has to be
signed on.
(05 marks)
2) Answer the following questions with reference to PSC inspections:

a) Describe the objective of the PSC inspections.

(05 marks)
b) What is the usual procedure of selecting ships for PSC INSPECTIONs?

(05 marks)
c) Briefly describe the three types of PSC inspections.

(10 marks)

d) As per PSC inspection procedures what do you understand by the CLEAR
GROUNDS for a detailed inspection? Describe your answer with suitable examples
(10 marks)

Page 10f9





image43.jpg
3)

4)

5)

Within few days after having taken over the command of your vessel which has few
mixed nationalities, you sense and observe that the crews have grouped up with respect to
nationalities, resulting in a very unfavorable, negative atmosphere onboard in almost
every aspect.

How would you sort-out this undesired situation and put the onboard atmosphere to
fruitful, positive state?

(30 marks)
a) Define Coefficient “J”.

(10 marks)
b) Explain in a simple sketch the H/E (heeling error) correcting system.

(05 marks)

¢) A vessel is found to possess a H/E of 5° E on a heading of 030° (C) when heeled 6° to
Starboard.

What would be her H/E on a heading of 300° (C) when heeled 4° to Port ?
' (07 marks)
d) Briefly discuss on any of 2 items from following:
i. 8 reasons for adjusting the standard compass
ii. 8 precautions you need to observe when swinging a ship for adjusting a standard
compass
iii. Methods of adjusting compass
(04 marks each)

A Car carrier LOA: 179.9 m, Beam: 32.2 m, Summer draft 10.15 m, depth 21.62 m, total
car capacity 2520 units and service speed: 19.2 Kts. Vessel presently at Port Osaka, Japan
loading 1450 vehicles for Vancouver BC, Canada.

Departure condition Port of Osaka (On 13.08.2019) obtained according to Loadicater:
sailing draft: Fwd 8.40 m, Aft:9.00 m, GM 1.46 m, Propeller immersion 96%.

Total distance from Port of Osaka to Vancouver BC according to pre-voyage plan is 4418
Nm (voyage duration at 12 Kts speed is 15 days 08 Hrs) and arrows () on the voyage
map reflect the predicted daily position of the vessel based on average speed of 12 Kts.

Vessels ETD Port of Osaka 2200 Hrs Lt. (GMT + 09) 13™ Aug. 2019, weather charts of
Japan coastal and North Pacific obtained on 13™ Aug 2019 at 1000Lt due to heavy
weather warning received at Port of Osaka. With reference to below vessels routing and
weather report answer the following questions.

As the master of the above vessel describe your detail measures to be taken according to
the obtained weather and pre voyage plan.
(25 marks)
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c)

Map

Philinnines

Optimum route for a particular vessel during a particular period may depend on several
factors. Briefly explain your main considerations when evaluating and selecting optimum
route.

(10 marks)
On 14™ Aug. 2019 at around 0300 hrs LT upon departure it noted that vessels observed
GM is about 0.7 m which is substantially less than the GM obtained by the loadicater for
the voyage. Explain in detail what are your actions pertaining to above situation.

(25 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Business & Law

DATE 12 ey 2022

Time allowed THREE hours Total marks : 145
ANSWER ALL QUESTIONS IN ALL PARTS 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.

Partl

8 A vessel loading in La Plata and Richards Bay to discharge in Jeddah. Vessel to
take bunkers and Fresh water in La Plata. From the following information
calculate the quantity of cargo to load and fuel oil and fresh water requirement in
La Plata. The vessel must maintain 5 days reserve fuel and fresh water
throughout the voyage.

Tropical Deadweight: 46574 mt

Summer Deadweight: 45626 mt

Winter Deadweight: 44678 1.t

Light ship: 8420mt

Constant: 209mt

ROB F/O: 44mt, F/W: 14mt

Daily consumption F/O: 22mt, FW: 7mt
Priority cargo to load at Richards Bay: 400mt

La Plata to Richards Bay 12 days 6days in tropical then summer zone,
Richards Bay to Jeddah 7 days, 3 days summer then tropical zone.

(25 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  : Ship Construction

DATE : 08" June 2020

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.

D]

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) Give FIVE functions of transverse water tight bulkheads.
(5 marks)

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

5 marks

(c) Sketch and describe corrugated water tight bulkhead showing all strengthen merr(lbers. .

(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.
(08 marks)
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5) With reference to corrosion in ship’s hull:
a) describe two ways of preventing 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 and regions on the curve.
i.  Proportionality limit
ii.  Elastic limit
iii.  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.
(08 marks)
¢) “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.
(06 marks)
)]

(a) A ship at sea is subjected to a numerus forces causing the structure to distort.
(i) Name two major forees acting on ship’s structure when afloat in calm waters.

(04 marks)
(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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8)

9)

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

(04 marks)
b) Sketch and describe operation of hydraulically operated water tight door.

(12 marks)
¢) What maintenance and inspections are carried out on above (b) doors?

(04 marks)

Briefly explain the purpose of following features included in a ship’s structure. You may use
suitable sketches 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)

End.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  :Business & Law

DATE : 02- Jun- 2020

Time allowed THREE hours Total marks : 130
ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART -1

1) A vessel loading in Santa Marta and Port Elizabeth to discharge in Jeddah. Vessel is to
take bunkers and Fresh water in Santa Marta. From the following information calculate
the quantity of cargo to load, fuel oil and fresh water requirement in Santa Marta.

The vessel must maintain 3 days reserve fuel and fresh water throughout the voyage.

Summer Deadweight : 42000 t
Tropical Deadweight : 43500 t
Winter Deadweight  : 40500 t

Light ship 18420t

constant +109t
Stores :45t
ROB

F/O :44t

F/W 14t

Daily consumption
F/O :22%
FW 7%t

Package to load at Port Elizabeth: 200 t
Santa Marta to Port Elizabeth 12 days 6 days in tropical then summer zone,
Port Elizabeth to Jeddah 7 days, 3 days summer then tropical zone.
(25 marks)
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3)

4

PART -1

IMO is the main organization which provide regulations and guidance to international
merchant shipping. In relation to IMO answer the following questions:
a) What is meant by IMO instruments and briefly explain types of IMO instruments.
(08 marks)
b) Different acceptance procedures are being used to different IMO instruments, explain
briefly Explicit and Tacit acceptance.
(07 marks)

United Nation’s Convention on the Law of the Sea, 1982 is adapted to solve many coastal
states related legal issues. In relation to UNCLOS, answer the following questions:
a) Briefly explain with an aid of suitable sketch Internal Waters, Territorial waters and
EEZ.
(08 marks)
b) Briefly describe Flag State and Coastal State.
(07 marks)

Certificates issued by Flag state administration or by vessels Class may not always be
able to maintain due to operational issues of merchant vessels. There are certain
provisions being adapted to provide ship owners and masters to support to maintain
validity of statutory certificates in such situations. Briefly explain the following:
a) Exemption
b) Equivalence
¢) Dispensation
d) Extension
e) Service Extensions

(03 marks each)
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6)

7

8)

PART - 11T

Answer the following questions with regards to the Hague/Visby Rules:

a) List FIVE exemptions available to a carrier in case of a cargo damage while the cargo
is onboard.

b) What are the options available for a master if the dangerous goods are loaded without
his consent?

¢) At the completion of loading, a master is required to issue a bill of lading to a shipper
stating, among other things, “the apparent order and condition of the goods™.
Briefly describe the meaning of this statement.

(05 marks each)

Briefly describe the meaning of the following terms used in case of a voyage charter:
a) Laycan days
b) Lay time
¢) Despatch
d) Demurrage
e) Dead freight
(03 marks each)

The International Convention on Salvage 1989 describes the Criteria for assessing a
reward (Article 13) and Criteria for assessing special compensation (Article 14)
briefly describe the meaning of the two Articles and differentiate between the two.

(15 marks)

a) State the purpose of INCOTERMS
(03 marks)
b) Briefly describe the following INCOTERMS:
i)  Free alongside (FAS)
ii)  Free on board (FOB)
iii) Cost and freight (CFR)
iv)  Cost insurance freight (CIF)
(03 marks each)

End.

Page3o0f3





image3.jpg
r

Part 1l

Selection of proper crew agreement for a merchant vessel mainly governs by trading pattern
or specific requirements of the vessel. Running agreements, Voyage agreements, Multiple
agreements and indefinite agreements are generally permitted under the Merchant Shipping
Regulations of many flag states. Briefly explain salient features of three types of agreements

mentioned above.
(05 marks each)

Certificates issued by Flag state administration or by vessels Class may not always be able to
maintain its validity to operational issues of merchant vessels. There are certain provisions
being adapted to provide ship owners and masters to maintain validity of statutory
certificates in such situations. Briefly explain following in relation above.

a) Exemption
b) Equivalence
¢) Dispensation
d) Extension
¢) Service Extensions
(03 marks each)

. With regards to MLC 2006 briefly explain following with suitable examples where

applicable.

a) Seafarer

b) Ship Owner

¢) Competent authority
d) DMLCPartl

¢) DMLCPartll
(03 marks each)
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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 : Leadership and team working skills

DATE :13.08.19 /
Time allowed THREE hours Total marks  :120 /i,
ANSWER ALL QUESTIONS Pass marks  :50% { =
Formulae and all intermediate steps taken in reaching your answer should be clearly T

NOT allowed.
1) Briefly explain the five main stages of training life cycle.
(20 marks)
2) a) How can we consider expectancy theory as one of the main theory which is related to
process perspectives on motivation?
(10 marks)
b) How can you use equity theory to motivate seafarers?
(10 marks)
3) Briefly explain three barriers for communication with examples.
(20 marks)
4) Briefly explain three methods of training and development which are related to seafarers
with the examples.
(20 marks)
5) a) Doa SWOT analysis for your current position.
(10 marks)
b) “As a seafarer effective communication is very important”. Discuss this statement.
(10 marks)
6) Briefly explain the complexity of decision making.
(20 marks)
End.
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GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMIT
SUBJECT  : Engine and control systems
DATE

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

:13.08.19 Time: 0900 -

Time allowed THREE hours Total marks : 96

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) Sketch and describe the four stroke timing diagram of a Diesel engine and explain the
term of overlap
(08 marks)
b) Explain the term of “Uniflow” scavenge and its advantages.
(04 marks)
2.
a) Briefly explain the three boiler mountings and their impotents.
(06 marks)
b) Why it is necessary to clean /water wash Exhaust Gas Boiler tubes frequently?
(02 marks)
¢) Explain the reasons, why Boiler water to be treated.
(04 marks)
3
a) Explain the two type of Turbo charging systems in marine use.
(04 marks)
b) What is Turbo charger Surging and how does it occur?
(02 marks)
c) Briefly sketch and describe the Scavenging methods.
(06 marks)
4.
a) Draw and explain a positive displacement pump.
(06 marks)
b) What is the use of centrifugal pump onboard and its advantages?
(03 marks)
¢) What are the problems occur in Ballast pumps during Ballast operation and how do you

overcome the said faults?
(03 marks)
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a) Sketch and describe the Refrigeration cycle.

~

00023

(08 marks)

b) Explain the purpose of Receiver, Drier, Solenoids and Control unit reference to the

Ship’s refrigeration plant.

(04 marks)
6.
a) What are the reasons to have a crank case explosion?
(04 marks)
b) What are the actions to be taken when there is a crank case explosion?
(04 marks)
¢) What actions to be taken after a scavenge fire?
(04 marks)
. i) The graph below shows how a sinusoidal alternating voltage varies with time, when
voltage source is connected across a device.
Voltage (V)
2202 ~ 7\
\ [\
11002 / | /
/ \ ’
/ \
b 001 002 003 004
time (s)
!
-11042 /
22042 \
With the aid of above diagram determine
a) Vrms. (02 marks)
b) Frequency (F) (02 marks)
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ii) A 100V, 60W lamp is to be operated on above power supply.

¥ g KR 3
b I_i"f lamp 60W b ‘ES L W lamp 60W
R L
Find the value of

a) Non-inductive resistance

(02 marks)
b) Pure inductance in series with the lamp so that the lamp is not over run.

(03 marks)
¢) Which would be preferable in above two methods?

(03 marks)
a) Sketch and describe the main engine cooling water system and explain how cooling water

inlet temperature control.

(08 marks)

b) Why cooling water treatment to be done?
(01 mark)

¢) What are the main purposes of the system oil in the large 2 stroke engine?

(03 marks)
a) Draw and explain the fresh water generator system (Evaporator).

(08 marks)
b) How to prepare potable water from evaporated fresh water?

(04 marks)
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10. Following card areas were obtained from power cards taken from a 5 cylinder slow speed

diesel engine.

e 1 2 3 4 5
number

Atlin | oy 1500 1590  |1510 930
mm2

Card length : 110 mm

Diameter of the cylinder  : 980 mm

Piston stroke :2100 mm

Spring constant

RPM

: 85 KN/m2 per mm
+120

a) Calculate the total power (Indicated power) developed by the engine.

b) What will be the consequences, if engine continue to operate in this condition?

End.

(10 marks)

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

00023

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

DATE :09.08.2019

Time allowed THREE hours Total marks : 155
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) Explain the procedure followed by a GPS receiver to determine position of a ship.

(25 marks)
2) Describe the following with respect to the ELORAN system
a) ELoran Pulse Format (6.25 marks)
b) ELoran Data channel (6.25 marks)
¢) Secondary Coding Delay (6.25 marks)
d) Group Repetition Interval (6.25 marks)

3) Answer the following questions with regard to LRIT and AIS:
a) With aid of a sketch diagram, describe the components of LRIT network.
(12.5 marks)
b) Draw a diagram indicating internal parts and external components connected with an
AIS equipment.
(12.5 marks)

4) Fiber optic Gyro compasses are used in modern day navigation replacing conventional
mechanical Gyro compass.
a) Explain fully 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) Sketch and describe the path traced out by the north end of the axle of a liquid
controlled gyro-compass 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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DIRECTORATE OF MERCHANT SHIPPING
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Meteorology

DATE : 08.08.2019 Time — 0900 - 1200
Time allowed THREE hours Total marks : 180
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.

v<4 Il I O I N B &N G B I B G GE G G B B an Em

1) Answer the following questions with regard to TRS:
a) Explain the formation of a Tropical Revolving Storm (TRS) including the conditions
required for formation.
(10 marks)
b) Briefly describe what “Easterly Wave” is.
(05 marks)
¢) In the vicinity of a TRS in Northern Hemisphere a vessel doing 15 kts observes
following weather conditions:
Barometric pressure — Falling / 5Smb below the standard pressure for the month.
Wind- Force 6 and increasing / Changing directions from NNE , NE and then E’ly in

the last two hours.
i. Find the location of the vessel in relation to the TRS. (15 marks)
ii. State the actions required to take to avoid the most destructive parts of the TRS.

(05 marks)
After several hours of observation the wind direction became steady and barometric
pressure continued to fall.

iii. Analyse the reasons for this change of weather and state whether you would
consider any change in the avoiding action to avoid the vessel getting closer to the
centre of the TRS.

(10 marks)
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A busy shipping lane is located in Atlantic Ocean below the New Foundland Island.
Vessels en-route from east coast of North America to Europe very often use this route. But
during certain times of the year this area is known to have floating ice bergs.
a) Briefly describe why this area is well known for ice bergs. (Your answer must contain
the origination of ice bergs, the path and currents involved.)
(10 marks)
b) State the geographical limits of ice bergs in this area.
(05 marks)
¢) Banks of New Foundland often have restricted visibility. Briefly explain the causes
for the formation of fog in this area.
(05 marks)
d) A master receives an Ice Report (Annex - I) when sailing to New Foundland. As per
the Ice Report, state the ice condition prevailing in the position 49°00°N, 052°00°W.
(15 marks)

Answer the following questions with regard to ocean currents:
a) Explain the reasons for formation of Equatorial and Equatorial Counter currents.
(05 marks)
b) Why in the areas of Aghulas current near South Africa are known to produce
hazardous Rogue Waves?
(05 marks)
¢) Mark all prominent currents for Pacific Ocean in the given map. Also state whether
they are cold or warm currents.
(15 marks)

500mb chart is often used by meteorologists for prediction of surface weather patterns.
a) Using a sketch briefly describe:

i. “Ridge” and a “Trough” (06 marks)

ii. “long wave” and a “ short wave”. (06 marks)

b) State the importance of 5640m height contour. (03 marks)
¢) Explain the effect of ridges and troughs in the 500mb chart on the “Low” and the

“High” on the surface. (10 marks)
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5) Answer the following questions with regard to ship’s weather routine:

6)

a)
b)

)

Lists the benefits of shore based weather routine for ships. (06 marks)
briefly explain following tracks:
i. Least time
ii. Least time and least damage
iii. Least damage
(04 marks each)
With a suitable sketch explain how a least time track is constructed. (07 marks)

Answer the following questions with regard to weather on during the passage:

a)

b)
<)

Briefly describe the difference between an Analysis weather chart and a Prognosis
weather chart. (05 marks)
State the sources available to the Master to obtain en route weather. (05 marks)
A vessel at a position (50°00°N, 000°00° W) will proceed along the 40"North parallel
on a course of 270°(T) to a position of 50°00°N, 010°00° W. Then on a Southerly
course to 40°00°N , 030°00° W. List down the current weather at following
points/areas using the attached surface analysis chart (Annex — III):
i. Departure point
ii. Between 00°00°W to 010°00° W along the 40"North parallel.
iii. 40°00°N, 030°00° W
(15 marks)
Your answer shall contain information on following as much as practicable:
e Wind direction and speed
o Temperature variation
Clouds and cloud cover
Precipitation

End.
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Part 11

A fire occurred in one of the cargo holds while on a passage with bagged sugar due to
carriers negligence in making the vessel seaworthy before the commencement of passage.
10,000 tonnes of sugar were damaged due to the fire. Describe whether it is possible to
recover the loss with reasons;
a) From the carrier
b) By general average
¢) From the cargo insurer

(05 marks each)

Answer the following questions with regards to the MLC 2006:
a) Briefly describe the purpose of adopting the Convention
b) List the certificates and other documents that needs to be onboard
¢) Describe the application of the Convention
(05 marks each)

Answer the following questions with regard to maritime liens;
a) What is a Maritime Lien? Give examples of such liens, stating how they may arise
and as to how they can be enforced.

(10 marks)
b) What is a Bottomry bond and Respondentia bond?

(05 marks)
Answer the following questions with reference to port of refuge:
a) Define “port of refuge”

(03 marks)

b) Lists the actions to be taken by a master when decided to take a vessel to a port of
refuge along with the actions during and after repairs.
(12 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 : Ship Construction

DATE :07.08.2019

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.

1) a) Name 05 methods used in improving the propeller efficiency of a ship.

(05 marks)
b) Describe 03 of the improvements named in (a) above
(05 marks each)
2) a) Differentiate water tightness and weather tightness

(06 marks)

b) Sketch and describe the method of achieving water tightness of a hatch cover at:
I) the pherphery (outer edges) (07 marks)
1) the cross joint (07 marks)

Your answer should indicate the method of achieving correct packing compression.

3) a) Sketch the forward construction of a ship
(08 marks)
b) In relation to the collision bulkhead comment on following:
) position of the bulkhead relative to the length of the ship
1)  extent of the collision bulk head
III)  openings through the collision bulkhead
IV) compartments that forward of the bulkhead that may get filled in the event of
a damage (03 marks each)
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4) a) Explain following in relation to sliding watertight doors positioned below the water
line which are used while at sea:

I) methods and position of closing and opening (04 marks)
II) when do you open and close such doors (04 marks)
1) how do you ensure that the strength at the opening is sufficient to withstand the

water pressure of the bulkhead (04 marks)

b) If a watertight door is closed from the remote control station, explain the sequence

of events that can take place when you try to open the door locally.
(08 marks)

5) a) With a aid of a sketch describe how a free standing prismatic (independent) tanks for
the carriage of liquefied gasses are located and supported.

(10 marks)
b) With regard to above what are the advantages offered by similar construction to

effect?
) safety
1) cargo containment
III) stability
1V) effective maintenance of strength members of hull

(02 marks each)

¢) What materials are used in construction of inner most linings of such tanks and
indicate the important property considered in selecting such material.
(02 marks)

6) a) Sketch FOUR types of rolled steel sections commonly employed to stiffen plating.
(04 marks)
b) State where in ship’s structure the rolled sections in (a) would be employed
(03 marks)
¢) Discuss the advantages of using high strength steel as a ship construction material
in relation to their properties
(07 marks)
d) Indicate:
I) the main attractions of Aluminium in preference to mild in ship construction
(03 marks)
IT) the disadvantages of use of Aluminium (03 marks)
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7) a)

b)

8) a)

b)

9) a)

b)

00024

A Frame is a stiffener member attached to the inside of the hull of the ship. Explain
the service rendered by that (05 marks)

What are the types of framing systems used in construction of vessels and discuss
the important features related to such framing systems
(15 marks)

State the PURPOSE of each of the following and describe where they are located in

the ship structure:

I) Vent pipe (03 marks)
II) sheer (03 marks)
III) Hawse Pipe (03 marks)
IV) Bitter end (03 marks)
V) Spurling Pipe (03 marks)
Elaborate function of bilge keel with a sketch (05 marks)

Explain the usual routine steps for surface preparation and painting of hull under
water area and topside of a existing ship in dry dock. (Your answer should include
the reason for each activity)

(14 marks)
What are advantages of foul release coatings as protective coating for under
water areas of a ship and their limitation in application.

(06 marks)

End.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT  :Business & Law

DATE :06.08.2019 Time 3.00 - /200
Time allowed THREE hours Total marks : 130

ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART -1

1. A vessel is on voyage charter to load copper concentrate at port of Dahej, India for
Portsmouth, UK. Vessels particulars and current deadweight available as follows:

Tropical Displacement  : 56750 MT,
Summer Displacement  : 54220 MT,
Winter displacement :50920 MT,
Light ship : 8490MT

Vessels daily consumption FO  :30MT,

FW :12MT.

ROB prior departure Dahej FO 1 374 MT,
FW 1168 MT.
Constant : 428 MT and

Un-pumpable ballast : 42 MT.

Dahej to Suez 9 days, 5 days summer then tropical.
Suez to Ports mouth 9 days, 7 Days summer then winter.

Calculate the maximum amount of cargo that can be loaded at Port of Dahej and minimum
bunkers to safe reach Portsmouth considering bunkering at Suez and Port of Dahej (if
necessary). Vessel is to have safe margin of 3days FO/FW at all times.

(25 marks)
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PART - 11

2. Selection of proper crew agreement for a merchant vessel mainly governs by trading pattern

or specific requirements of the vessel. Running agreements, Voyage agreements, Multiple
agreements and indefinite agreements are generally permitted under the Merchant Shipping
Regulations of many flag states. Briefly explain salient features of any three types of the
agreements mentioned above.

(05 Marks each)

. Merchant Shipping Regulations of some flag states require maintaining an Official Log

Book. With respect to OLB answer the following questions.
a) Briefly 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)

. Merchant ships are subjected to various international instruments. But under the Harmonised

survey and certification system it is only selected conventions and codes being used to
harmonise the survey pattern of relevant certificate. Briefly describe the validity and surveys
subjected to the certificates under Harmonised survey and certification system.

(15 Marks)
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PART 111

5. Explain in detail the three functions of negotiable bills of lading.

(15 marks)
6. Answer the following questions with regard to seaworthiness:

a) Define the word seaworthiness

(03 marks)
b) Give few examples of un-seaworthiness

(03 marks)
¢) Briefly describe how you would make your vessel seaworthy as a CHIEF MATE

(09 marks)

7. Briefly describe the meaning of the following clauses used in charter parties:

a) Cesser clause

b) Cancelling clause

¢) Lay time & demurrage clause

d) War risk clause

e) Ice clause

(03 marks each)

Differentiate between Letter of Protest and note of protest with examples

(09 marks)
b) Describe the procedure of note protesting
(06 marks)
End.
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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  : Ship Congtruction

DATE 5 fo8/2020

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.

1) Explain with suitable sketches of following ship construction features with regarding ship
building:
a) Solid Plate Floors

(06 marks)
b) Bracket floor

(06 marks)
¢) Duct keel

(08 marks)

2) a) Sketch the fore end construction of a ship.
(10 marks)
b) With the aid of the sketch above (a) state how panting and pounding regions are

strengthened.

(10 marks)

3) Sketch & describe Bilge keel. The answer should include the:

a) construction.

(08 marks)
b) purpose

(02 marks)
¢) position

(02 marks)
d) method of attachment

(08 marks)
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DIRECTORATE OF MERCHANT SHIPPING
GOVERNMENT OF SRI LANKA P T
CERTIFICATE OF COMPETENCY EXAMINATIGN

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Leadership and team working skills

DATE : 30™ September 2016 (Evening)

Time allowed THREE hours Total marks : 160
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) Briefly explain the five main stages of training life cycle.
(20 marks)

2) a) How can we consider expectancy theory as one of the main theory which is related to
process perspectives on motivation?

(10 marks)
b) How can you use equity theory to motivate seafarers?
(10 marks)
3) Briefly explain three barriers for communication with examples.
(20 marks)

4) Briefly explain three methods of training and development which are related to seafarers
with the examples.

(20 marks)
5) a) Doa SWOT analysis for your current position.
(10 marks)
b) “As a seafarer effective communication is very important”. Discuss this statement.
(10 marks)
6) Briefly explain the complexity of decision making.
(20 marks)
7) Can a safer culture be engineered? Discuss.
(20 marks)
8) a) Identify the potential hazards in a working environment? (10 marks)
b) Identify the characteristics of effective warning signs. (10 marks)
Pagelof1l
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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 : Shll'ﬁp Construction

DATE : 27" September 2016

Time allowed THREE hours Total marks : 120
ANSWER ANY 6 (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.

1) Answer the following questions with regard to dry docking:
a) How to carry out an inspection of a propeller during a period of dry docking
(05 Marks)
b) Sketch the deficiencies that could be identified on a propeller when docking
inspections are carried out. Explain the reasons for such faults and describe
the preventive measures to be taken.
(12 Marks)
¢) What are the checks that could be done to ensure a proper function of the
propeller after joining a large section to a missing section of a propeller
(03 Marks)

2) I) Explain following in relation to sliding watertight doors positioned below the
water line which are used while at sea:
a) Methods and positions of closing and opening
b) When do you open and close such doors?
¢) How do you ensure that the strength at the opening is sufficient to with
stand the water pressure of the bulkhead
(05 Marks each)
II) A watertight door is closed from the remote control station. Explain the
sequence of events that can take place when you try to open the door locally

(05 Marks)
3) I) Differentiate water tightness and weather tightness (04 Marks)
1I) Sketch and describe the method of achieving water tightness of a hatch cover
at:
a) periphery (outer edges) and
b) at the cross joint
(8 Marks each)
Your answer should indicate the method of achieving correct packing
compression.
Page 1 of 3
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4) I) With the aid of a sketch describe how a free standing mxsmatxc (mdependent)
tanks for the carriage of liquefied gasses are located and supported.

! @12 MaA(s)
II) What are the advantages offered by similar constructlon‘fo effect:
a) Safety L L
b) Cargo containment
c) Stability

d) Effective maintenance of strength members of hull
(06 Marks)
III) What materials are used in construction of inner most linings of such tanks
and indicate the important property considered in selecting such material
(02 Marks)

5) Answer the following questions with regard to rolled steel sections and plate
stiffening:
a) Sketch FOUR types of rolled steel sections commonly employed to stiffen
plating.

(07 Marks)
b) State where in ship’s structure the rolled sections in (a) would be employed

(07 Marks)
c) Sketch ONE alternative means used to stiffen large areas of plating

(03 Marks)
d) Indicate successful use of (c ) to stiffen a ship structure

(03 Marks)

6) Answer the following questions with regard to framing systems:
a) A Frame is a stiffener member attached to the inside of the hull of the ship.
Explain the service rendered by that.
(05 Marks)
b) What are the types of framing systems used in construction of vessels and
discuss the important features related to such framing systems.

(15 Marks)
7) State the PURPOSE of each of the following and describe where they are located
in the ship structure:
a) Sheer

b) bilge keel

c) Hawse Pipe
d) Bitter end

e) Kort nozzle
f) Spurling Pipe
g) Breast hook

Page 2 of 3
27.09.2016 - Ship Constr




image81.jpg
-

8)

9

Answer the below questions with regard to protective coatings: [/t
a) Explain the usual routine steps for surface preparation and painting of hull
under water area and topside of an existing ship in dry dock. Your answer

should include the reasons for each activity. N\ K
\ﬂﬁ'{ Marks) -

b) What are advantages of foul release coatings as protective coating for under
water areas of a ship and state their limitations in application.
(05 Marks)

With reference to the drainage of water from a ship’s external structure, explain

each of the followings:

a) Scuppers are located in close proximity to the superstructure

b) The freeing ports are generally located in fwd and aft areas of the weather
decks

c) Why it is essential that scuppers and freeing ports should function
satisfactorily at all times

d) Oil tankers have ship side guard rails abreast of cargo tanks

(05 Marks each)

End.
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GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)-= = -+

DIRECTORATE OF MERCHANT SHIPPING | &
GOVERNMENT OF SRI LANKA i
CERTIFICATE OF COMPETENCY EXAMINATION

\
i

SUBJECT  :Business & Law

DATE : 26" September 2016

Time allowed THREE hours Total marks : 140
ANSWER ALL QUESTIONS IN ALL PARTS 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.

PART -1

1) MV Panamax loaded 74,000 t of iron ore and the statements of facts are as follows:

2)

Anchored - 7th Tue 0800 hrs
NOR tendered - 7th Tue 0900 hrs
Shifting to berth - 7th Tue 0900 — 1100 hrs
Loading started - 7th Tue 1200 hrs
Loading completed - 10th Fri 0800 hrs
Vessel sailed - 10th Fri 1000 hrs

Charter-party details are as follows:

Cargo to be loaded @ 20,000 t/day excluding Sunday and holidays. Demurrage if
incurred to be paid at the rate of $9,500 per day on demurrage and dispatch if incurred to
be calculated half the demurrage on laytime saved.

Time to count from 1400 if NOR tendered before noon and from 0600 next working day
if NOR tendered in the afternoon.

(15 marks)

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.
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3)

4)

5)

Panama Canal to Curagao: 3 days — all tropical.
Curagao to London: 12 days — tropical for 2 days, then summer for 4 day. g;en
winter for 6 days.

Find the maximum weight of cargo the ship can lift at Vancouver if she is to'm
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?

b)
a)

b)
<)

b)

(20 marks)
PART - 11
State the main aims of the UNCLOS III convention.
(05 marks)
What are the jurisdictional zones as per UNCLOS I11?
(10 marks)

State the importance of ship classification to the ship owner.

When could the class could be withdrawn from a vessel?

What are the knock-on effects of not having a valid Certificate of Class or Interim
Certificate of Class?

(05 marks each)
What are the vessel certificates coming under HSSC?
(07 marks)
Explain in brief surveys required to carry out as per HSSC.
(08 marks)
Page 20f 3
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PART —I11

6) Answer the following questions with regard to marine insurance:

7

8)

9)

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) “Abill 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)

Answer the following questions with regard to maritime liens:
a) Explain the meaning of maritime lien and list down the occasions that a claim may be
brought under maritime lien.
(10 marks)
b) State the advantages to a claimant when claiming under maritime lien.

(05 marks)

Answer the following questions with reference to salvage:
a) List down the conditions that need to be satisfied to claim a salvage reward after a
successful salvage operation.

(05 marks)
b) Describes the advantages available to a ship owner in using a LOF 2011 during and
after a salvage operation.

(10 marks)

End.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINA'

D
GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) \
SUBJECT  : Engine and control systems
DATE : 08" July 2016
Time allowed THREE hours Total marks : 96
Answer 8 questions in total 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

i Sketch and describe the two strokes and four stroke timing diagram of the Diesel engine.
(08 marks)
ii Explain the term “Scavenging “with regard to diesel engines. (04 marks)
2i
i.  Sketchand describe the boiler water Circulating system diagram. (08 marks)
ii. ~ Whatis the difference between Exhaust Gas Boiler and the Economizer of the Ship?
(02 marks)
iii.  Explain the reasons, why Boiler water to be treated. (02 marks)
3.
i. Explain the term of Turbo charging with regard to diesel engines and its advantages.
(04 marks)
ii. What is the purpose of having intercooler in between turbo charger and the
scavenge manifold. (02 marks)
iii. Briefly sketch and describe the Scavenging methods. (06 marks)
4.
1 Draw and explain a centrifugal pump. (06 marks)
ii. What is the difference between centrifugal pump and positive displacement pump?
(03 Marks)
iil. Name three pumps used onboard and their types.
(03 marks)
Page 10f 3
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i.  Sketch and describe the Refrigeration cycle. / :

ii.  Explain the purpose of Receiver, Drier, Solenoids and Control unit r f’gdnce to the Sh1p s i
refrigeration plant.

i. What are the reasons to have a scavenge fire?

(04 marks)
ii. ~ Whatare the actions to be taken when there is a scavenge fire?

(04 marks)
ili. Whatactions to be taken after a scavenge fire?

(04 marks)

The graph below shows how a sinusoidal alternating voltage varies with time, when voltage
source is connected across a device.

Voltage (V)
2202 S /
1102 / \
b 001 [17) 003 004
time (s)
-1102
\
22042 / \v
i Determine a) Vrms. (02 marks)
b) Frequency (F) (02 marks)

ii. A100V,60W lamp is to be operated on above power supply.
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a) i) What is meant by combined framing regarding hull construction in bulk carriers.
(02 marks)
ii) Sketch and describe a transverse midship section of a bulk carrier constructed on a
combined framing system.
(10 marks)
b) Ship designers often say that a bulk carrier is a rational structure with minimal
amount of waste. Justify the above comment with reasons.
(08 marks)

5) With reference to dry docking of a vessel;
a) Makea list of pre docking information and drawings given to dry dock authority.

(04 marks)
b) How the vessel is planned and prepared for dry docking?

(06 marks)
¢) Describe the Extent of survey/items to be examined and repairs carried out in dry

dock taking the advantage of dry dock occupation.
(10marks)

6)
a) In relation to water tight doors below the water line:
i describe the methods adopted to achieve the strength at a watertight door

opening,
(05Smarks)
ii.  what maintenance and inspections are carried out on above (a) doors?
(03marks)

b)  Show following parts of a ship using a sketch of a cross section.
i.  Sheer strake
ii.  Bilge strake
iii. Keel
iv.  Bilge keel
(02 marks each)
¢)  List down the advantage of having a deck sheer.

(04 marks)
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Find the value of}

diesel engine.

a) Non-inductive resistance
b) Pure inductance in series with the lamp so that the lamp is not over run.
) Which would be preferable in above two methods?

i.  Draw and explain the fresh water generator system (Evaporator).
ii. ~ How to prepare potable water from evaporated fresh water?

lamp 60W

Calculate the total power (Indicated power) developed by the engine.

(O]
<l 1 2 3 4 5
number
ARSI | gy 1500 | 1020 | 1510 1460
mm2
Card length : 100 mm
Diameter of the cylinder  : 1000 mm
Piston stroke 12200 mm
Spring constant : 90 KN/m2 per mm

(ii) What will be the consequences, if engine continue to operate in this condition?

(02 marks)
(03 marks)
(03 marks)

i Sketch and describe the main engine lub oil system and explain how lub oil inlet

temperature control.
ii. ~ What is “hot spot” reference to crank case explosion?
iii. ~ What is the indication prior to crank case explosion and how do you prevent it?(03 marks)

(08 marks)
(01 marks)

(08 marks)
(04 marks)

10.  Following card areas were obtained from power cards taken from a 5 cylinder slow speed

(10 marks)

(02 marks)
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION
GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) /
SUBJECT  :leadership and managerial skills
DATE 1 08™ July 2016
Time allowed THREE hours Total marks : 160
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.

Question 1
Briefly explain three sources that seafarers are using to learn culture.
(20 Marks)
Question 2
a) Discuss the situational approaches to leadership. (10 Marks)
b) Power of a leader is the ability to influence the behavior of others. Briefly explain.
(10 Marks)
Question 3
a) How can we consider expectancy theory as one of the main theory which is related to
process perspectives on motivation? (10 Marks)
b) How can you use equity theory to motivate seafarers? (10 Marks)
Question 4
Briefly explain three methods of training and development which are related to seafarers
with the examples. (20 Marks)
Question 5
a) Do a SWOT analysis for your current position. (10 Marks)
b) As a seafarer effective communication is very important. Discuss. (10 marks)
Question 6
Briefly explain the complexity of decision making. (20 Marks)
Question 7
Can a safer culture be engineered? Discuss. (20 Marks)
Question 8
a) Identify the potential hazards in working environment? (10 Marks)
b) Identify the characteristics of effective warning signs. (10 Marks)
Page1of1
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION GRADE
CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT  : Electronic Navigation Systems

DATE :07% July 2016
Time allowed THREE hours Total marks : 155
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) Explain the procedure followed by a GPS receiver to determine position of a ship.

(25 marks)
2) Describe the following with respect to the ELORAN system
a) ELoran Pulse Format (6.25 marks)
b) ELoran Data channel (6.25 marks)
c) Secondary Coding Delay (6.25 marks)
d) Group Repetition Interval (6.25 marks)

3) Answer the following questions with regard to LRIT and AIS:
a) With aid of a sketch diagram, describe the components of LRIT network.
(12.5 marks)
b) Draw a diagram indicating internal parts and external components connected with an
AIS equipment.

(12.5 marks)

4) Fiber optic Gyro compasses are used in modern day navigation replacing conventional
mechanical Gyro compass.
a) Explain fully 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) Sketch and describe the path traced out by the north end of the axle of a liquid
controlled gyro-compass 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)
Page 10f2
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6) Answer the following questions with regard to magnetic compasses:

7

a)  With regard to ship’s magnetic compass, explain with the aid of sketches what is
coefficient C and E.

b)  When correcting or adjusting a ship’s magnetic compass, what is the order of
placing the correctors, and what coefficients do they correct?
c)  Elaborate in a sketch a basic compass bowl of a magnetic compass.
(05 marks each)

a) Analyze the following deviations observed on ship’s head by compass when in North
magnetic latitude on a ship with compass sited aft and on starboard side.

N NE E SE S SWw NW
15w 1w 11%E BB 1% 3E 12w 14w
(10 marks)

b)  With the aid of sketches, explain how you would attempt to remove the resulted
CoefB ?

(05 marks)

END.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATI

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED) \
SUBJECT  : Meteorology

DATE : 06" July 2016

Time allowed THREE hours Total marks : 180
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) Answer the following questions with regard to TRS:
a) Explain the formation of a Tropical Revolving Storm (TRS) including the conditions
required for formation.
(10 marks)
b) Briefly describe what “Easterly Wave” is.
(05 marks)
¢) In the vicinity of a TRS in Northern Hemisphere a vessel doing 15 kts observes
following weather conditions:
Barometric pressure — Falling / 5mb below the standard pressure for the month.
Wind- Force 6 and increasing / Changing directions from NNE , NE and then E’ly in
the last two hours.
i. Find the location of the vessel in relation to the TRS. (15 marks)
ii. State the actions required to take to avoid the most destructive parts of the TRS.
(05 marks)

After several hours of observation the wind direction became steady and barometric
pressure continued to fall.

iii. Analyse the reasons for this change of weather and state whether you would
consider any change in the avoiding action to avoid the vessel getting closer to the
centre of the TRS.

(10 marks)

Pagé 10f9





image92.jpg
—— ——s ess uS I (I BN BN OB GBS GOSN OO N OGN OGN AN SN G o a e

2) A busy shipping lane is located in Atlantic Ocean below the New Foundland Island.

3)

4

5)

Vessels en-route from east coast of North America to Europe very often use this route.

But during certain times of the year this area is known to have floating ice bergs.

a) Briefly describe why this area is well known for ice bergs. (Your answer must contain
the origination of ice bergs, the path and currents involved.) v

(10 marks)
b) State the geographical limits of ice bergs in this area.

(05 marks)
¢) Banks of New Foundland often have restricted visibility. Briefly explain the causes
for the formation of fog in this area.
(05 marks)
d) A master receives an Ice Report (Annex - I) when sailing to New Foundland. As per
the Ice Report, state the ice condition prevailing in the position 49°00°N, 052°00°W.
(15 marks)

Answer the following questions with regard to ocean currents:
a) Explain the reasons for formation of Equatorial and Equatorial Counter currents.
(05 marks)
b) Why in the areas of Aghulas current near South Africa are known to produce
hazardous Rogue Waves?
(05 marks)
¢) Mark all prominent currents for Pacific Ocean in the given map. Also state whether
they are cold or warm currents.

(15 marks)

500mb chart is often used by meteorologists for prediction of surface weather patterns.
a) Using a sketch briefly describe:

i. “Ridge” and a “Trough” (06 marks)

ii. “long wave” and a “ short wave”. (06 marks)

b) State the importance of 5640m height contour. (03 marks)
¢) Explain the effect of ridges and troughs in the 500mb chart on the “Low” and the

“High™ on the surface. (10 marks)

Answer the following questions with regard to ship’s weather routine:
a) Lists the benefits of shore based weather routine for ships. (06 marks)
b) briefly explain following tracks:
i. Least time
ii. Least time and least damage
iii. Least damage
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(04 marks each)
¢) With a suitable sketch explain how a least time track is constructed. | - (07 marks)
|\

\
\; L
N LIERESA
6) Answer the following questions with regard to weather on during the passage:

a) Briefly describe the difference between an Analysis weather chart and a Prognosis
weather chart. (05 marks)
b) State the sources available to the Master to obtain en route weather. (05 marks)
c) A vessel ata position (50°00°N, 000°00° W) will proceed along the 40™North parallel
on a course of 270°(T) to a position of 50°00°N , 010°00° W. Then on a Southerly
course to 40°00°N , 030°00° W. List down the current weather at following
points/areas using the attached surface analysis chart (Annex — III):
i. Departure point
ii. Between 00°00°W to 010°00° W along the 40"North parallel.
iii. 40°00°N, 030°00° W
(15 marks)
Your answer shall contain information on following as much as practicable:
e Wind direction and speed
e Temperature variation
® Clouds and cloud cover
e Precipitation

END
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