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¢ The string at the right is 5.0 meters long and is vibrating as the fourth harmonic. The
string vibrates up and down with 48 complete vibrational cycles in 20 seconds.
Determine the frequency, period, wavelength and speed for this wave.

5.0m

(8 marks)
d.  Briefly explain Earth magnetic Field

(4 marks)

a. A5 kgbox on a horizontal table is pushed by a horizontal force of 15 N. If the
coefficient of friction is 0.4, will the box move? (4 marks)

b. Find the total resistance, current and power?
B 8n c
e W AW P

K sa J

(8 marks)
c. State Newton's Law of Universal Gravitation

(4 marks)

d. 3 kg of gold at a temperature of 20 °C is placed into contact with 1 kg of copper at a
temperature of 80 °C. The specific heat of gold is 130 ]/ kg °C and the specific heat of
copper is 390 ]/ kg °C. At what temperature do the two substances reach thermal
equilibrium? (4 marks)
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MERCHANT SHIPPING SECRETARIAT cﬁ/
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

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

500 GT OR MORE (UNLIMITED)
SUBJECT : MATHEMATICS
DATE : 02.10.2020 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 120
ANSWER ANY SIX (06) 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) Find numerical value of the followings (06 marks)
-1
-1\ -
[E) ii. 310g,02—Iogw12+logm3+%log,025

b) Giventhat p=1log,2 and p=1log,, 3, express log,, 4.5 in terms of p and q. (06 marks)
¢) solve log;x—4log 5=3 (08 marks)

9
2) In the binomial expansion of (2x2 = %) , Find

a) the coefficient of x* (08 marks)
b) the term independent of x. (08 marks)
¢) Show that there is no x* term in above binomial expansion. (04 marks)
3) a) Without using tables or calculator, evaluate (06 marks)
PR TV B T tan 87° x tan 88° x tan 89° ii. cos15
b) Prove that (08 marks)
cosx—sinx 1-sin2x .. . 2 ;
— = ii. (sinx+cosx)” =1+sin2x
cosx+sinx  cos2x
c) Given that 0 <x <27, solve the equation 3sin® x+cos’> x+2 =0 (06 marks)

Page 10of4
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4) a) Solve the quadratic equation x* +4x=5.

(06 marks)

b) The difference between the roots of quadratic equation x*+5x+¢ =0 is 1. Find the

value of q.
¢) Determine the range of value of & for which the quadratic equation
ko +6(k —2)x +3(k +2) = 0 has real distinct roots.

5) a) Find the value of w, X, y and z which satisfy the matrix equation.
b ¥ 6 4 x+
3 Yo o P4
Z w -1 2w z+w 3

2 0
210 1 -3
b)lfA:010 B=112de=:Z 4
4 3
Find i AB
i, A" +BC
1 3
¢) Find inverse matrix of matrix I
d) Hence solve following simultaneous equations.

x+3y=8
2x=y=9

(08 marks)

(06 marks)

(04 marks)

(06 marks)

(06 marks)

(04 marks)

6) a) Find a straight line(L) equation to the following data regarding x as independent variable.

X 1 2 3 4 S 6

y 4.9 7 91 10.8 (129 (152

(10 marks)

b) If a straight-line M is perpendicular to the above straight-line L and its passes through the

point (1, 2), find the equation of M.

(10 marks)

Page 2 of 4
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7) a) Determine the volume of the solid, formed by revolving the shaded area 270° about the z axis.

(10 marks)

& ]

b) A rough sketch of cross sectional view of an oil tank is illustrated in the figure below and
the height of the tank has been measured by the intervals of 50 cm distance.

X

—

X(m) 0 0.5 1.0 15 2.0 25 3.0 35 40 45 50 55 60
ym) 0 = 4.9 46 41 38 32 20 170 168 165

Determine the area of the layer (Hint : Use the Simpson’s 1/3 Rule) (10 marks)

Page 3 of4
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2x° =5x¥ 4 Tx+3

8) a) Express ————————— inform of Ax’+ Bx+C + (06 marks)
x=2 =2
b) Factorize x* —7x” +7x+15 using factor theorem. (06 marks)
¢) Solve the inequality [x—4|>3 (08 marks)
End.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT : APPLIED SCIENCE

DATE :29.09.2020 Time : 1300 to 1600 hrs

Time allowed THREE hours Total marks : 120

ANSWER ANY SIX (06) 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.

g2=9.8ms?,G = 6.67x10711 N m2kg~2

1)
a) A bullet is at rest. It travels a distance of 0.34 m in a time of 0.0095 seconds.
Calculate its acceleration
(04 marks)
b) Define magnetic flux
(03 marks)
c) A heavy sign with a mass of 42 kg is supported by two cables as shown in

diagram A below. Calculate;

i. the gravitational force acting on the sign
ii. the tension in each of the two cables
ili. the cords are now rearranged so that they make a 60° angle with the
vertical as shown in diagram B. Calculate the tension in each cable in this
case.

ok | ° nkg | 8

(08 marks)

Page1of6
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d) A steel wire 20 m long and with a cross - sectional area of 0.01 cm? is hung
from a support and a mass of 5 kg is hung from its end. Calculate the new
length of the wire. The Yong modulus for steel = 210 GPa.

(05 marks)

2)
a) State Newton’s second law
(03 marks)
b) A box rests on a frozen pond, which serves as a frictionless horizontal surface.
If a fisherman applies a horizontal force with magnitude 48.0 N to the box
and produces an acceleration of magnitude 3.00 m/s2, what is the mass of the
box?
(04 marks)
c) A wave travelling in the positive x direction has a frequency of 20.0 Hz as in
the figure below. Find the

i.  Amplitude
ii. ~ Wavelength
iii.  Period
iv.  Speed of the wave
y (em)

PR

__T . G
15.0 cm
! x (cm)

/

d) A single-loop circuit contains two resistors

(08 marks)

£, =60V
i . . = — /
and two batteries as shown in Figure @ i % 4

(Neglect the internal resistances of the )
Ra=100 R, = .~<.osz§

batteries.) Find the current in the circuit.

|
.
2V

(05 marks)

Page 2 of 6
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3)

a)

b)

d)

A body resting on rough horizontal plane required a pulling force of 180N
inclined at 30° to the plane just to move it. It was found that a pushing force
of 220N inclined at 30° to the plane just moved the body. Writing suitable
equations, determine the weight of the body and the coefficient of Friction.

(06 marks)
A 60 kg woman climbs a flight of 30 stairs each 20 cm high. What is her PE at
the top?

(04 marks)
A car (1100 kg) is traveling at 32 m/s when it collides head-on with a sport
utility vehicle (2500 kg) traveling in the opposite direction. In the collision, the
two vehicles come to a halt. At what speed was the sport utility vehicle
traveling?

(04 marks)

A certain machine moves a load of 300 N through a distance of 0.2 m by using
an effort of 15 N. If the effort moves through a distance of 5 m. calculate
i. The Mechanical Advantage
ii. The Velocity Ratio
iii. The machine’s efficiency
(06 marks)

Page3of6
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4)
a) What are the differences between mechanical waves such as water waves and
Electromagnetic waves such as radio waves?

(04 marks)
b) Draw the shear and bending moment diagrams for the beam shown in the
Figure
=1 28 kN
- Zm " e Ty et
Al N 4 Yy Fed
g - e
E——
18 kN H E z4 kN

(08 marks)

¢) Hydrogen atom consists of an electron of mass 9 x 103! kg and a proton of
mass 1.9 x 107 kg separated by an average distance of 6x10-"'m. What is the
gravitational force between them?

(04 marks)

d) A cylindrical tube floats upright in fresh water with 22 cm of its length
immersed. What length would be immersed when floating in sea water? (Sea
water density 1025 kg/m?, fresh water density 1000 kg/m?)

(04 marks)

Page 4 of 6
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a)

b)

Explain thermal equilibrium.
(03 marks)

The wind is blowing at a speed of 11.2 m/s over a flat roof of area 95m?2. Use
Bernoulli’s principle to calculate the net force trying to lift the roof. Density of
airis 1.2 kg/m3

(05 marks)

Explain three corrosion preventing methods

(06 marks)
The string at the right is 6.0 meters long and is vibrating as the third
harmonic. The string vibrates up and down with 45 complete vibrational
cycles in 10 seconds. Determine the frequency, period, wavelength and speed

for this wave.
6.0m i

(06 marks)

A 15.0g piece of cadmium metal absorbs 134 ] of heat while rising from 24.0°C
to 62.7°C. Calculate the specific heat of cadmium.

(04 marks)
6.2 liters of an ideal gas are contained at 3.0 atm and 37 °C.
How many moles of this gas are present? (R = 0.082 L atm / mol K)

(04 marks)
A source and listener are moving towards each other with the speed of 54
km/hr. If the true frequency of sound emitted by the source is 500 Hz,
calculate the observed frequency when both source and listener are moving
towards each other. Velocity of sound in air = 330 ms-1.

(04 marks)
A ray of light in air strikes a block of quartz at an angle of incidence of 30°.
The angle of refraction is 20°. What is the index of refraction of the quartz?

(04 marks)
Convert -30°C to Fahrenheit

(04 marks)
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a) Define saturated vapour pressure
(03 marks)

b) What are the three different ways of heat transfer?
(03 marks)
c) What image is produced by placing an object 2 cm away from a convex lens
(converging lens) of focal length 6 cm? (Draw the ray diagram and write
properties of image)

(06 marks)
d) Consider the following circuit.
i.  Find the total resistance
ii.  Calculate the total current (Ir).
iii.  Find the power dissipation through Ra.
iv.  Find the voltage through Ri.
(08 marks)

Page 6 of 6
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a. A 0.400 kg bead slides on a curved wire, starting from rest at point A in Figure. If the
wire is frictionless, find the speed of the bead
i atB
ii. atC

(5 marks)

b. An SUV with mass 1.80 x 103 kg is traveling eastbound at 15.0 m/s, while a

compact car with mass 9.00 x 102 kg is traveling westbound at15.0 m/s. The
cars collide head-on, becoming entangled. Find the speed of the entangled cars
after the collision. (4 marks)

¢. A certain machine moves a load of 300 N through a distance of 0.2 m by using an
effort of 15 N. If the effort moves through a distance of 5 m. calculate
i. The Mechanical Advantage
ii. The Velocity Ratio
ili. The machine’s efficiency
(6 marks)

d. Find 0.

Air
gy (np=1.00
!

?—2.6 m~>‘

(5 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION
GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF 500
GT OR MORE (UNLIMITED)
SUBJECT  :BRIDGE EQUIPMENT
DATE :29.09. 2020 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks :120
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) Withrespect to the Loran C system write short notes on the following:
i. Group Repetition Interval.
(05 marks)
ii. List the input data required by the “Loran C” receiver for initial set up and state
from where you obtain those.
(05 marks)
b) With regard to Free Gyroscope explain what “3 degree freedom” is and how the
Gyroscope is designed to facilitate such freedom;

(10 marks)
2) a) Explain the fundamental principle of DGPS and how the system operates.
(10 marks)
b) Explain the different satellite constellation configurations under GLONASS and GPS
respectively.
(06 marks)
¢) Explain briefly the Receiver/User Segment of GPS
(04 marks)
3) With reference to Navtex;
a) explain how it operates and the purpose of it.
(08 marks)
b) describe how the appropriate stations are selected by the operator.
(04 marks)

¢) list the types of messages available, highlighting the ones that cannot be blocked by
the operator and giving the reasons for it.

(08 marks)
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4) a)

b)

5) a)

6) a)

b)

Describe why merchant vessel’s “Echo Sounders” normally operate on a frequency
between 30 — 50 kHz.

(05 marks)
Explain the factors to be considered when mounting the echo sounder transducers.
(05 marks)
Explain briefly the function of following components of an Echo Sounder.
i. Recorder
ii. Pulse generator
iii. Transmitting Transducer
iv. Receiving transducer.
(10 marks)

Explain the function of the Voyage Data recorder stating how it operates and it’s
purposes.

(10 marks)
What are the specifications for VDR final recording unit as per IMO performance
standards?

(05 marks)
Explain briefly about the alarm fitted and the annual testing of VDR system.

(05 marks)

Explain the following correctors attached to the magnetic compass binnacle:
i. Flinders Bars

(03 marks)
ii. Heeling Error Buckets
(03 marks)
iii. Permanent corrector needles
(04 marks)
Describe the construction of a Wet Card Compass
(10 marks)

Page2of2




image109.jpg
LR ARy copy

MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

DATE : 28" September 2020 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 96
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 SIX moving components of a two- stroke marine diesel engine

(06 marks)
(b) What are the main functions of a diesel engine in order to complete the combustion
cycle.
(08 marks)
(c) Explain the meaning of “one- stroke” of a diesel engine.
(02 marks)
2) (a) What are the main types of boilers use in marine industry?
(02 marks)
(b) List the use of steam in a ship, produced by marine boiler.
(06 marks)
(c) Sketch a smoke tube boiler and label all the mountings.
(08 marks)
3) Make short notes on following equipment.
(a) Incinerator
(04 marks)
(b) Emergency fire pump
(06 marks)

(¢) Emergency Generator.
(06 marks)
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4)
(a) What is the different between alternating current (AC) and direct current (DC)?
You may use a simple sketch to explain above.

(06 marks)
(b) Draw a basic lay out of a ships electrical power distribution system.
(10 marks)
5) (a) What are the types of steering systems used on ship?
(04 marks)
(b) Make a check list that has to be carried out on steering system before leaving the
port.
(08 marks)
(c) Name main alarms and fault indications on a typical steering gear system
(04 marks)
6) (a) Make a detailed sketch of a fuel oil system of a marine diesel engine.
(10 marks)
(b) Name three main safety features included in the system
(06 marks)

7) (a) What is the deference between centrifugal pump and positive displacement pump?

(06 marks)
(b) What is meant by priming of a centrifugal pump?

(04 marks)
(c) How do you know when a centrifugal pump is experiencing early stages of cavitation?

(06 marks)

8) What are the main causes for the following problems in a main engine?
(a) Scavenge fire
(b) Uptake fire
(c) Starting air line explosion
(d) Crank case explosion.
(4 marks each)

9) (a) Name the equipment that are available on board in order to meet the “MARPOL”
requirements.
(06 marks)
(b) Sketch and label an oily water separator or sewage treatment plant.
(10 marks)
End.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT  : GENERAL SHIP KNOWLEDGE

DATE :28.09. 2020 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

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 duty officer is responsible to ensure the safety, security and pollution prevention of a
vessel during the cargo operations during a port stay. Describe the actions to be taken and
areas to be monitored to ensure the safety with regards to her stability during cargo

operations.
(20 marks)
2) a) Derive the formula below;
Tan (list) = listing moment / (W x GM)
(05 marks)
b) A vessel is having following particulars;
Displacement 14000 t KG solid 8.0m
FSM 2600 tm KM 10.5m

Calculate the list after the following cargo operations are carried out, assuming the
KM remains constant throughout.

800 t cargo discharge from Kg 3.5 m (from 10 m stbd)
1500 t cargo discharge from Kg 6.5 m (from 11.5 m port)
2500 t cargo loaded at Kg 8 m (at 14 m port)
3200 t cargo loaded at Kg 10 m (at 12 m stbd)
(15 marks)

3) A vessel floats in DW RD 1.010 with her winter load line 80 mm below water on the port
side and 160 mm below water on the starboard side. If her FWA is 100 mm, TPC is 26
and summer load draught is 10.0 m, find DWT available.

(20 marks)

Page 1 of 2




image112.jpg
4) Illustrate the following on a transverse cross section of a vessel

5)

6)

a)
b)
©)
d)

e)

b)

b)

Centre of Buoyancy
Center of gravity
Metacenter
Righting lever
Metacentric height
(04 marks each)

With the aid of a sketch describe a mid-ship cross section of a vessel fitted with
Combined framing arrangements.

(12 marks)
With reference to Ship Stresses describe how Hogging and Sagging are caused due to
sea conditions, and how such stresses lead to tensile and compressive forces at the
deck and keel structures.

(08 marks)

Explain the technique of Impressed Current System which is used to minimize
Electro Chemical Corrosion on ship’s hull.
(08 marks)
With reference to Transverse Watertight Bulkheads;
i. explain the purposes of having such bulkheads.
(04 marks)
ii. sketch a plane bulkhead showing the arrangement of stiffeners and its
connections to deck and double bottoms.
(05 marks)
iii. describe briefly the Collision bulkhead.
(03 marks)

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

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

SUBJECT  : BASIC MANAGEMENT

DATE :01/05 / 2020 Time : 0900 to 1200 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) Write brief introductory notes to any 5 of the following leadership styles:
a) Autocratic leadership
b) Bureaucratic leadership
¢) Charismatic leadership (or transformational)
d) Laissez-faire leadership
e) Task-Oriented leadership
f) People-oriented or relations-oriented leadership
¢) Transactional leadership
h) Transformational leadership (or charismatic)
(04 marks each)

2) Give an example from your past onboard experience, where things to have gone wrong along with
good reasons upon having performed any type of leadership style from above and discuss what
style would have been the most suitable for the purpose of expecting beneficial results.

(20 marks)

3) Define the following as specified in the STCW*78 as amended and list down two onboard ranks
and three areas of work responsibilities under each on:
a) Management level
b) Operational level
c) Support level
(20 marks)

4) Prepare a 25 item “safety & risk assessment” check list for proceeding to forward mooring stations

upon arriving port.
(20 marks)

Page 1 of5
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5) a) Discuss the importance of “cultural awareness” onboard ship
(10 marks)

b) Discuss about an incident of your past experiences to which occurred in your opinion, due to

lack of or zero cultural awareness.
(10 marks)
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT : MATHEMATICS

DATE ‘02 f03/2028 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

ANSWER ANY SIX (06) 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) Find numerical value of the followings (06 marks)
; X ix) o
1 x% ii. log 1 16
b) Find the value of 3log,, 2~log,, 12-+log,, 3+( ) log,, 25 (06 marks)
¢) solve log,(3* 2 +7)=2+ log, (3" +1) (08 marks)

6
2) In the binomial expansion of (x - %c) , Find

a) the coefficient of x* (08 marks)
b) the term independent of x. (08 marks)
) Show that there is no x*term in above binomial expansion. (04 marks)
3) a) Without using tables or calculator, evaluate (06 marks)
i. sin15° cos15° ii. cos?22.5° —sin®22.5°
b) Prove that (08 marks)
*cosx—s?nx w0 ii. sin3x =3sinx—4sin’ x
cosx+sinx  cos2x
¢) Giventhat 0<x <27, solve the equation Bsinx+cosx=1 (06 marks)
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4) a) Solve the quadratic equation 2x* —3x—-3=0. (06 marks)

b) Determine the nature of roots of quadratic equation nx* —mx-n=0. (08 marks)
¢) Determine the range of value of k for which the quadratic equation
ke* +6(k - 2)x+3(k +2) = 0has real distinct roots. (06 marks)

5) The function is given by y =x? +2x—8

a) Find the coordinate of turning points. (06 marks)
b) Find the coordinate of x and y intercepts. (08 marks)
¢) Sketch the graph of y = x* +2x-8. (06 marks)

6) a) Fit a straight line to the following data regarding x as independent variable. (06 marks)
X 1 2 3 4 6 8

y 24 3 3.6 4 5 6

b) The diagram represents a swimming pool.

—¥

23 m
5m
Calculate the area of the shaded cross section. (08 marks)
c) i If the swimming pool is completely filled with water, calculate the volume of
water in the pool. (03 marks)
A If 64 m? leaks out of the pool, calculate the distance by which the water level
falls. (03 marks)

Page 2 0f 11
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A Pitot tube is an instrument used to measure airspeed of an aircraft. Calculate the
change in pressure read by the instrument if the airspeed is 105 m/s. [Take the
density of air at these conditions as 0.95kg/m?] (4 marks)

. 6.2 liters of an ideal gas are contained at 3.0 atm and 37 °C. How many moles of this
gas are present? (R = 0.082 L atm /mol K) (4 marks)

John went to pick up his kid at the school. He was traveling about 20 m/s when the
release bell went off at 350 Hz. What frequency does John hear? (The speed of sound
in the air is 343 m/s)

(4 marks)

. State Archimedes’ principle (4 marks)

The small piston of a hydraulic lift has a cross-sectional area of 3.00 cm?, and its
large piston has a cross-sectional area of 200 cm?. What downward force of
magnitude F1 must be applied to the small piston for the lift to raise a load whose
weight is Fg = 15.0 kN?

F,= 150 kN

(4 marks)
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7) a) Find the centre and radius of the circle x + b —-2x+4y=8 (12 marks)

b) A rough sketch of cross sectional view of an oil tank is illustrated in the figure below and
the height of the tank has been measured by the intervals of 50 cm distance.

E

6.0

Determine the area of the layer (Hint: Use the Simpson’s 1/3 Rule) (08 marks)

8) a) Divide 2x°-5x* +7x+3 by x—2

(06 marks)
b) Factorize x* —7x? +7x +15 using factor theorem. (06 marks)
¢) Solve the inequality x*> —3x<10. (08 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT  : GENERAL SHIP KNOWLEDGE

DATE :2_‘//02 /2020 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

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 ship 0f 12,000 t displacement is floating in SW and has KM 11.2 and KG of 9.5 m. She
is listed to 12° (stbd). She has two rectangular deep tanks, one on either side (transverse
distance between the centroids of the tanks is 10m), each 14 m long, 10 m wide and 9 m
deep. The stbd tank is full of FW while the port side tank is empty. If FW is to be
transferred from the stbd tank to port tank, find;

a) the quantity of fresh water to transfer to make the vessel upright
(05 marks)
b) the list if one third ( 1/3) of the original FW [ignoring the above (a)] in the stbd tank is
transferred to the port tank.
(15 marks)

2) Draw a GZ (righting lever) curve for a vessel with positive stability and mark the
following on the curve:

(05 marks)
a) Angle of deck edge immersion (DEI)
b) Maximum GZ
¢) Angle at which the maximu’m GZ occurs
d) Range of positive stability
) Angle of vanishing stability
(03 marks each)
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3)

4)

5)

6)

A ship floating with a draught fwd 7.9 m and aft 10.4 m have following hydrostatic
particulars;

LBP =125m MCTC=318 tm

TPC =28tecm’! COF = at amidships

Find the final draughts fwd and aft after the following cargo operations have been carried
out;

500 t loaded in No: 2 LH 40 m fwd of amidships
200 t loaded in No: 5 TD 50 m aft of amidships
100 t of SW transferred from AP tank to FP tank, through a distance of 110 m

(20 marks)
With the aid of suitable sketches describe the;
a) stable equilibrium
b) neutral equilibrium and
c) unstable equilibrium
d) procedure of correcting a vessel in an angle of loll
(05 marks each)
a) With respect to framing systems sketch and describe a midship cross section of a
longitudinally framed ship.
(11 marks)
b)
i With related to rudder and its arrangements list down the items required to be
inspected during dry dock.
(05 marks)
ii.  Explain what is meant by “Total Rudder Force” and the two components of it.
(04 marks)
a) With an aid of a labelled diagram describe the forward end structural arrangements

used for withstanding Panting and Pounding stresses of a ship.
§ (11 marks)
¢) Describe following structural members used for strengthening bottom and hull
Structure:
i. Girder
ii. Web Frame
iii. Longitudinal
(03 marks each)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

C = CERTIFICATE OF COMPETENCY EXAMINATION
GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF 500

GT OR MORE (UNLIMITED)
SUBJECT : BRIDGE EQUIPMENT
DATE d 25/02 / 2020 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 120
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) With reference to Global Positioning System (GPS);
a) explain what is meant by “Pseudo-range” in determining the position of the receiver.
b) explain what WGS-84 is and the precaution to be observed prior to plot a GPS
position on a navigational chart.
¢) describe the Tonospheric and Tropospheric effects on down link signal.
d) list down the information contained in Down link Signal transmitted by a satellite.
(05 marks each)

2) a) Explain what Transmitting Magnetic Compass is?

(05 marks)
b) Briefly explain the principle of flux gate compass?
(06 marks)
¢) With reference to Bridge Navigation Watch Alarm System describe it’s primary
objective.
(04 marks)
d) Explain the requirement/standards for the reset function of BNWAS.
(05 marks)
3) With regards to the Echo Sounder used for depth measurement,
a) Explain the basic principle and prove that, the;
depth below the keel = 750m x time taken for the sound signal to return.
(08 marks)
b) Briefly explain the following errors;
i.  Transducer separation error/ Pythagoras Error.
ii.  Velocity Error.
iii.  False bottom echoes.
(04 marks each)
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4)

5)

0)

a) Describe the operation of Electromagnetic log using a labeled diagram.

(10 marks)
b) Briefly explain the followings, with respect to Chronometers;
i. Chronometer Error.

(03 marks)
ii. Daily Rate.

(03 marks)
ili. List the entries required in Chronometer log book.

(04 marks)

a) Describe How the Long-Range Identification and Tracking (LRIT) system operates
and it’s purpose.
(10 marks)
b) With respect to the magnetism of the earth, briefly explain what is meant by;
i. total magnetic field of the earth.

(04 marks)
ii. angle of Dip.
(03 marks)
iii. magnetic Variation.
(03 marks)
With respect to the Voyage Data Recorder;
a) describe the purpose of it.
(03 marks)
b) describes how the system operates. -
¥ (07 marks)
¢) list the data the crash proof memory unit shall continuously record for 12 hrs.
(06 marks)
d) explain briefly the alarm fitted and the annual testing of the system.
(04 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

DATE 2y /02/2020 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 96
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 SIX auxiliary machineries in the engine room.

(06 marks)
(a) Make a two-stroke valve timing diagram?

(08 marks)
(b) How engines are classified according to the speed.

(02 marks)

2) (a) Make a detailed sketch of a lube oil service system of a medium speed diesel

engine.

(10 marks)
(b) List THREE main reasons of using lubricating oil in marine diesel engine.

(06 marks)

3) (a) Name the emergency equipment available on board.

(06 marks)
(b) What is the purpose of having emergency fire pump?

(03 marks)
(c) Name the best location for the pump above.

(02 Marks)

(d) List the equipment powered by emergency power supply.
(05 marks)
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6) (a)

(®)

Why electricity can be dangerous?

(05 marks)
What happens to your body when you get shocked?

(05 marks)
What precautions should be taken before starting a repair work in an electric
circuit?

(06 marks)

Name SIX important boiler mountings fitted on to the auxiliary boiler.

(06 marks)
Briefly explain the reason for fitting each of above.

(10 marks)
Make a detailed sketch of a basic refrigeration cycle.

(08 marks)

Name the safety features attached to above system.
(08 marks)
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7) Name following engine components according to the given item number.

(16 marks)
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8) (a) List THREE types of pumps used on board and state their application.

(06 marks)
(b) Explain the difference between a positive displacement pump and centrifugal
pump.
(04 marks)
(¢) What is meant by priming of a centrifugal pump?
(06 marks)

9) (a) What are the equipment available on board in compliance with MARPOL

(06 marks)
(b) Sketch and label a sewage treatment plant or an oily water separator.

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

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

SUBJECT  : APPLIED SCIENCE

DATE 28 /o 2/ 2020 Time : 1300 to 1600 hrs

Time allowed THREE hours Total marks : 120

ANSWER ANY SIX (06) 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.

g2=98ms?,6 = 6.67x 1011 N m2kg2

1
a) Anarrow is shot straight up in the air at an initial speed of 15.0 m/s. How
long does the arrow take to reach below the of 8.00 m/s?
(04 marks)
b) Briefly explain Earth magnetic Field
(03 marks)
¢) Light travels from air into water with an angle of refraction (6r) of 263 °.
What is the angle of incidence (6i) if the refractive index of air is 1 and the
refractive index of water is 1.33.
(04 marks)
d) A 0.400 kg bead slides on a curved wire, starting from rest at point A in
Figure. If the wire is frictionless, find the speed of the bead
i. atB
ii. atC

(06 marks)
e) State Newton’s First law
(03 marks)
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GOVERNMENT OF SRI LANKA

By s

CERTIFICATE OF COMPETENCY EXAMINATION L
GRADE  :OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF

500 GT OR MORE (UNLIMITED)
SUBJECT  :BRIDGE EQUIPMENT

DATE : 05.07.2022
Time allowed THREE hours Total marks  : 120
Answer any SIX (6) questions Pass marks  :50%

Formulae and all intermediate steps taken in reaching your answer should be clearly shown. You
may draw sketches wherever required.

1. Answer the following questions with regard to speed log;
a). With an aid of a diagram describe the function of the Impellor Log. (12 marks)

b). With regard to Doppler Sonar Log explain how the basic principle used for the speed
measurement.

(08 marks)

2. a). With regard to Navtex ;

i, i Explain how the system operates and the purpose of it.
(06 marks)
il ii. List the types of messages available on Navtex, highlighting the ones that cannot
be blocked by the operator.
(04 marks)

b). With regard to the Echo Sounder used for depth measurement;

i Explain the basic principle
(04 marks)
ii. Draw a typical scale of a Varying Stylus speed recorder and discuss the advantages
and disadvantages of it over Different transmitting phases recorder.
(06 marks)

3. With reference to Long Range Identification and Tracking system (LRIT) explain;

i The function of the Data Collecting centre (DC) , the Application Service Provider
(ASP) and the International Data Exchange (IDE).
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2)

a)

b)

d)

A dustbin of mass 12 kg standing on horizontal ground is pushed by a
horizontal force of 40 N. If the coefficient of friction is 0.4, will the dustbin
move?

(05 marks)
A freight train is being assembled in a switching yard. Car 1 has a mass of
m1 = 65x10° kg and moves at a velocity of vo = +0.80 m/s. Car 2, with a
mass of my = 92x103 kg and a velocity of ve2 = +1.3 m/s, overtakes car 1 and
couples to it. Neglecting friction, find the common velocity vf of the cars
after they become coupled.

(05 marks)
The main span of San Francisco’s Golden Gate Bridge is 1275 m long at its
coldest. The bridge is exposed to temperatures ranging from -15°C to 40°C,
What is its change in length between these temperatures? Assume that the
bridge is made entirely of steel. (a of steel 12x10-6 / Q)

(04 marks)

The string at the right is 6.0 meters long and is vibrating as the third
harmonic. The string vibrates up and down with 45 complete vibrational
cycles in 10 seconds. Determine the frequency, period, wavelength and
speed for this wave.

6.0m |

¢
b

(06 marks)
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3)
a) Find the force needed to move an object of mass 0.2kg with a period of 0.5 s
in a circular path of radius 0.5m.
(04 marks)
b) The towing pendant AB is subjected to the force of 50 kN exerted by a

tugboat. Determine the force in each of the bridles, BC and BD, if the ship is
moving forward with constant velocity.

(06 marks)
©) A 60% efficient machine causes a load of 144 N to move through a distance
of 0.4 m when the effort moves 2.4 m Calculate
i. The Velocity ratio
ii. The Mechanical advantage
iii. The effort
(06 marks)

d) John went to pick up his kid at the school. He was traveling about 20 m/s
when the release bell went off at 350 Hz. What frequency does John hear?
(The speed of sound in the air is 343 m/ s)

(04 marks)
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4)

5)

d)

b)

Draw the shear and bending moment diagrams for the beam shown in the
Figure

(08 marks)
A box shaped barge floats in sea water of R.D. 1.025 with 30 m3 of its
volume below the water line. Determine its weight

(04 marks)
Hydrogen atom consists of an electron of mass 9 x 10! kg and a proton of
mass 1.9 x 107 kg separated by an average distance of 6x10-1'm. What is the
gravitational force between them?

(04 marks)
Find the volume from the 0.250 moles gas at 200kpa and 300K temperature.
P =200 kPa, n = 0.250 mol, T = 300K, R = 8.314 ] K-1 mol-

(04 marks)
Write the equation of:
i Strain
ii.  Stress
iii.  Young's modulus
(06 marks)
How would you use Bernoulli’s principle to calculate the force on a flat roof

produced by wind of speed v? Write the equation(s) that you would use.

wind .

(=]

(04 marks)
What quantity of heat is required to raise the temperature of 450 grams of
water from 15°C to 85°C? The specific heat capacity of water is 4.18 J/g/°C.

(04 marks)
Define magnetic flux

(03 marks)
Define saturated vapour

(03 marks)
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6)
a) Explain thermal equilibrium.
(03 marks)
b) A wave travelling in the positive x direction has a frequency of 20.0 Hz as in
the figure below. Find the

i Amplitude
ii. Wavelength
iii.  Period
iv.  Speed of the wave

50m
Is
10m
100m
(08 marks)
c) Explain the galvanic corrosion
(03 marks)
d) Find the total resistance, current and power?
(06 marks)

B in ¢
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7)
a) Give an application for each Electro-magnetic radiation type.

F Electro-magnetic wave Application

Radio Waves

Micro Waves
Infrared (IR)
Visible light
Ultraviolet (UV)
X - Rays

QO = = Jd| 0| =] >

Gamma Rays

L

b) A 3 kg mass experiences two vertical forces: 63.7 N pulling upward and 25.4
N pulling downward. What acceleration does the 3 kg mass undergo?
(05 marks)

(07 marks)

¢) Determine the current in each branch of the circuit shown in the figure.

.00
Wy

5.00 Q)
1.00 O
8.00 Q) 1.00Q

s <
. S 120V
_T 400V

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

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

SUBJECT  :PRINCIPLES OF NAVIGATION

DATE :02/03/2020 Time : 1300 to /60 ohrs

Time allowed THREE hours Total marks : 120

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) Define the following with the aid of diagrams;
i. GHA
ii. SHA
iii.  Declination
iv.  Magnitude
(2.5 marks each)
b) With the aid of diagrams derive the following:
i LHA*=GHAy + SHA* + Long (E)
ii. LHA*=GHAy+ SHA* - Long (W)
(05 marks)
¢) Calculate the LHA of a star whose RA is 75°, for an observer in longitude 50°E,
when GHAy is 200°.
(05 marks)

2) a) Why does the duration of the moon’s Synodic Period is longer than the Sidereal

Period?
(06 marks)
b) With an aid of a sketch describe a lunar eclipse.
(06 marks)
¢) With the aid of diagrams describe the phases of the moon.
(08 marks)
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3)

4

5)

a) Explain the Kepler’s three laws of planetary motion.

(10 marks)
b) Describe the difference of Inferior and Superior conjunctions.

(05 marks)
¢) With the aid of a diagram explain Apparent motion of planet “Jupiter”

(05 marks)

a) What is Equation of time and describe the two components El and E2 of Equation of
time.

(09 marks)
b) Fill below diagram with details and show the Equation of time.
(06 marks)
G'
G
¢) Describe how you find Equation of time from Almanac.
(05 marks)
a) Sketch the PZX triangle and mark the parts in the triangle.
(10 marks)
b) States the Napier’s rules for right angled spherical triangle with a clear diagram
(05 marks)
¢) List corrections to be applied to Sextant Altitude to get True Altitude.
(05 marks)
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6) a) List down three common chart projections.
(06 marks)
b) Describe the use of gnomonic charts for plotting a great circle track between two
points and describe the procedure of transferring the great circle track to a
Mercator chart.
(08 marks)
c) List the advantages of the Mercator charts
(06 marks)
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ii.

il

iii.

ii.

iii.

6.

00001

(12 marks)

The purpose of having such a system and the recipients who are entitled to receive
LRIT data. (08 marks)

With reference to VDR briefly explain the following Final recording mediums; 1 fixed
recording medium; .2 float-free recording medium; and .3 long-term recording medium.

(11 marks)
Explain what S-VDR is, and the data recorded by the same.

(05 marks)

Explain briefly about the alarm fitted and the annual testing of VDR system.
(06 marks)

With reference to Course Recorder states its purpose and the information that could
be obtained.

(07 marks)
Explain how the Auto Pilot could be tested whilst the vessel is tide up to a Jetty.

(05 marks)

With respect to “Free Gyroscope” explain Its special construction which allows
three degree freedom when spinning at a rapid and constant rate.
(06 marks)

a. With respect to the Earth’s Magnetic field explain how the Earth’s Total Force (T) and the
Angle of Dip acts on following areas of the earth.

i. North and South magnetic Poles
ii. Magnetic Equator

iii. North and South intermediate Latitudes. (15 marks)

b. Discuss why it is advisable to swing the ship and obtain Deviation Curve in areas of
Magnetic Equator. (05 marks)
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DIRECTORATE OF MERCHANT SHIPPING
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

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

DATE 1 07.07.2022
Time allowed THREE hours Total marks  : 120
Answer any SIX (6) questions Pass marks  : 50%

Formulae and all intermediate steps taken in reaching your answer should be clearly shown. You
may draw sketches wherever required.

D)
a) Find the elements of the set
D={x|[xeN, =5<x<4} (3 marks)
b) Factorize the following
9x% + 6xy + y*

( 3 marks)
¢) Find the sum and product of roots.
x?- 8 =6x

(4 marks)

d) Determine the nature of root
3x2+7x+9 =0

(6 marks)

e) Draw the graph of y= -3x+5 (4marks)

2)

a) Find aif x* —7x% + ax + 1 gives equal remainders when divided by x — 3 and x — 1

(6bmarks)

b) Show that the line, y = 3x + 5 and 3y + x = 7 are perpendicular
(5 marks)
¢) Express with positive indices i:—z (3 marks)

d) log2 = c, find log 20, log 5, log 8

(6 marks)
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3)
a) Find the indicated angle measures, X
A

o8° £
. —
D
(4 marks)
b) Find the values of sin, cosine and tangent of following angles without using the calculator
251
4
(6 marks)
¢) Draw the graph y = x* +3x — 4 (6 marks)
d) Find General solution
cosf = % (4 marks)
4)
a) Prove
SinA — sinAcos?A = sin’A
(6 marks)

b) The diagram shows a piece of card in the shape of a parallelogram that has had a circular
hole cut in it. Calculate the area of the shaded part.

1 1 L 3 ) e — ..

(4 marks)

¢) A car covers a distance in 40 minutes with an average speed of 60 km per hour. The

average speed to cover the same distance in 30 minutes is? (4 marks)




image14.jpg
5)

6)

7

d)

a)

b)

<)

)

b)

b)

<)

Draw the graph of trigonometric function y = — Sin% ( 6 marks)

Construct the triangle ABC where ACB=30° ,BC=4cm ,AEC =60%and draw circum-
circle. Find the radius of it. (6 marks)

In spherical triangle PZX, P =85° 35", x=49° 34> and z= 99° 58" . calculate Z and X

(6 marks)
Find the formula for a volume and surface area of donut .Consider inner radius of donut
as r and outer radius of donut as R (6 marks)
Define rational numbers (2 marks)

In spherical triangle LNM, m = 39°37', M = 44%16’and L = 90°. Calculate n,N
and I.

(8 marks)

What is the stranded form of equation of the hyperbola that has vertices (£6,0)and foci
(#2+/10,0)? Find eccentricity and equation of directrix
! (6 marks)

The temperature of a cup of tea is recorded over time. The results are shown in the table
below. Draw a scatter graph for the above data. Find the correlation (relation to each
other) between the time and the temperature of the cup of tea.

Time (mins) | O 1\2[4;5%&3\10
Temp() | 95|89 |81 |76 |7 55 | 45

(6 marks)

Find the area under the graph y = 1—:; from 0 to 1 using 1/3 Simpson’s rule

(8 marks)
ABCDOE is a regular hexagon with O as origin. The position vector of A is a and the

position vector of B is b.Find the following in terms of a and b.

(6 marks)
i) BA
iiy OF

Solve the below triangle
a=20, b=18, C=65° (6 marks)




image15.jpg
'L ;iYO\Vj

Y, s

DIRECTORATE OF MERCHANT SHIPPING +~ )
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

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

DATE 1 06.07.2022
Time allowed THREE hours Total marks  : 120
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.

1) With the aid of diagrams explain the following;
a) i) GHA  ii) SHA iii) Declination iv) Magnitude (10 marks )
b)  With the aid of diagrams derive the followings;
i) LHA* = GHAy + SHA* + Long (E)
ii) LHA* = GHAy + SHA* - Long (W) (05 marks )
¢) Calculate the LHA of a star whose RA is 74°, for an observer in longitude

40°E, when GHAY is 205°. (05 marks )

2) a). Why does the duration of the Moon’s Synodic Period is longer than Sidereal Period

(06 marks )
b). With an aid of a sketch describe lunar eclipse. (06 marks )
¢). Describe with a diagram the phases of the moon (08 marks )

3) a) Explain how to find equation of time from Nautical Almanac with a suitable example.
(05 marks )

b) Describe components E1 and E2 reaching nil during the year with suitable diagrams
and graphs. (10 marks)
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¢) . Define followings;

i) Sidereal Year ii) Tropical Year (05 marks)
4). a) Explain the Kepler’s three laws of planetary motion (10 Marks)

b) Describe difference of Inferior and Superior conjunctions (5 Marks)

¢) With the aid of a diagram explain Apparent motion of planet “Jupiter (5 Marks)
5) a) What is mean by “Culmination” (05 marks)

b) Find true latitude in which a star having a declination of 62° 30N will bore North with a
true altitude of 18° 05" (07 marks)

¢) Explain what is a Circumpolar body and conditions to satisfied to be Circumpolar body.

(08 marks)

6) a) State three common chart projections. (06 marks )
b) Describe the use of gnomonic charts for plotting a great circle track between
two points & describe the procedure of transferring the great circle track to a

Mercator chart. (08 marks)

¢) State advantages of ECDIS over traditional paper charts (06 marks )
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DIRECTORATE OF MERCHANT SHIPPING
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

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

DATE : Q1072002
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.

1. (a). List and briefly describe Meteorological instruments available for Navigating officer to
predict the weather conditions at sea. (10 Marks)

(b). Explain the principle and construction involved in Aneroid Barometer. (10 Marks)

(d). DR 21°32’N, 102° 12’E, at 0820 GMT the: ships Aneroid barometer read 1004.8
mb. The temperature observed 28°C and instrument was located 26 m above sea level.
If Index error of the instrument was +1.2 mb. What is the correct reading that you
should record in the log book. (10 Marks)

2. (a). Describe the sources of weather information available at modern bridge . (8 Marks)
(b). What is Weather routing and what are the benefits of Weather routing. (7 Marks)
(c). Briefly explain two main categories of Facsimile charts. (5 Marks)

(d). Draw standard weather symbols for below descriptions.
1. Heavy Rain
2. Fog
3. Sky Obscured
4. Stationary front
5. Wind speed 15 knots (2 Marks each)

3. (a). Asan Officer of a navigational watch, explain warning signs you may observe prior to
approach of a Tropical revolving storms. (10 Marks)

(b). You are on a passage Busan, South Korea to San fransico JUSA . At present your GPS
position is Lat 42° 38.5 N, Long 167° 12.8 E and TRS warning was issued by Met office.
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Explain how you would decide the location of the vessel with relation to the TRS.

(10 Marks)
(c). Reference to above, explain your avoiding actions in following situations.
i. When vessel in Dangerous semi circle
ii. When vessel in Navigable semi circle (5 Marks each)
4. Write Short notes on the followings, with required diagrams.
(a). Air Mass
(b). Advection fog
(c). Pressure tendency
(d). Up-Welling current
(e). Cargo sweat
(f). Land breeze (5 Marks each)
5. (a). Briefly explain formation of sea ice in calm weather conditions. (5 Marks)
(b). What are the factors effecting to movement of ice. (5 Marks)

(c). You are onboard a bulk carrier on a passage from Nantes, France to St. Petersburg,
Russia in December. List down the warning signs of presence of ice ahead of your passage.

(10
Marks)
(d). Reference to above, what are the precautions to be taken prior to enter in to ice regions.
(10 Marks)
6. (a). Discuss the followings with regard to Wind.
i. Pressure gradient force
ii. Coriolis force
ji. Cyclostrophic force &
iv. Friction (3 Marks each)

(b). Explain Geostrophic Wind and how you measure the Geostrophic wind in weather chart.
(8 Marks)

(c). Your vessel Auto pilot was on a steady course 045° with 15 knots speed indication in
GPS. Observed wind by observing ship’s anemometer was 100° with 20 knots. Find the
direction and speed of true wind. (10 Marks )
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

ADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF
500 GT OR MORE (UNLIMITED)
3JECT  : MATHEMATICS
[E : 03.02.2022 Time : 0900 to 1200 hrs
e allowed THREE hours Total marks : 120
SWER ANY SIX (06) QUESTIONS Pass marks  : 50%

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

I

. State the Sine rule for a triangle. Use the sine rule to find the value x of given

triangle.
12cm
xcm
00
(3 marks)
. If 3sin6 = 2cos 0, find the value of
i. cosec@
ii. sec@

(2 mark each)
Prove the following identity,

3 1
tanx + ===
tanx sinx.cosx
(3 marks)
. Find Haversin 60° and find the angle A where Haversine(A) :%
(04 marks)

. In spherical triangle PZX, right angled at Z, p = 110°20’ and z = 84°12’. Find the

values of P, X and x.

(06 marks)
(Total 20 marks)
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. Solve x*—4x+3=0
x> —4x+3=0

(04 marks)

. The guadratic equation x* —=px+10=0 has roots a and B. Finda+fandap.

(06 marks)
. Given that o+ %= 5, find the possible values of p.
(04 marks)
. Find the equation of the straight line L; with gradient 2 and passing through the
point (-2, 3). (06 marks)

(Total 20 marks)

. Evaluate

i. log,8 ii. log, 81 iii. log, /128 .

(06 marks)
- If log,,2=x, Find log, 5 in term of x.
(04 marks)
Simplify
2% =7 _2(x+2)
x-3)2 xz—9
(05 marks)
. Solve the logarithmic equation, log,(x-1) =log, (x~-3).
(05 marks)

(Total 20 marks)

. Calculate to 3 decimal places the value of

V3+2v2
4+6
(6 marks)
. Use matrices to solve the simultaneous equations
2x+5y=3;x+3y=1
(7 marks)

. Find the quantities in cubic meters of cement, sand, and aggregate
respectively to cover a rectangular areaof 5mby 4 mto a depth of 25
cm if the concrete mixture is in the ratio 1:3:6.
(7 marks)
(Total 20 marks)
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. Plot y=x?+x-6inthe interval of —3 < x < 3. Hence find the solutions of
the equation x*+x—6=0.

(8 marks)
. Plot y = 2* and y = 3*in a suitable domain of same x-y Plane.

(7 marks)
. Write down the standard equation of the ellipse.

(5 marks)

(Total 20 marks)

. Find the volume of a square based pyramid of height 20 cm and the side of base
9 cm. (3 marks)

. Vectors a and b are in the plane of coordinates axis OX and OY, a makes an angle
a with OX, b makes an angle 6 with OX. Find,
i. The component a and b along OX and OY (3 marks)
ii. The sum of the components along OX, OY (3 marks)

. Find the area of an irregular figure using Simpson’s rule.
The deck of a ship is 30 m long and its widths in meters at 3 m intervals
beginning at the bows are given in the table. Find the area of the deck.

0 3 6 9 12 15 18 21 24 27 30
0 24 |4.56 |6.62 |8.15 [8.90 [8.68 [8.02 |6.71 |5.10 |3.0
(8 marks)

. Propose a method to find the volume of a wooden log such as follows. (3 marks)

(Total 20 marks)
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. Solve the equations graphically:

4x+3y=1
5y —3x =21
(6 marks)
. Solve 3x2 —10x + 5 = 0 graphically. Take x values 0,1,2,3,4. (7 marks)

. The accompanying table gives the boiling point of water in degrees Celsius at
different heights above sea-level.

Height 0 300 | 600 | 900 | 1200|1500 | 1800
(m)
B.P. 100° [ 98.9° [ 97.8° | 96.7° | 95.6° | 94.5° | 93.4°

Show the variation graphically and read off the height when the B.P. is 96°C.,
and the B.P. when the height is 700 m. (7 marks)
(Total 20 marks)

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

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

SUBJECT  :BASIC MANAGEMENT -

DATE :02.02.2022 Time : 0900 to 1200 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.

a) Explain the term “effective resource management * (04 Marks)

b) Describe as an officer in charge of a navigation watch how do you manage the bridge

resources effectively (05 Marks)
¢) What are the Internal /external communication barriers? (06 Marks)
2.
a) Describe the following management functions (05 Marks each)
I.  Planning
II.  Organizing
b) Explain the following leader ship styles (05 Marks each)
I.  Participative Leader ship
II.  Situational Leadership
3
a) Explain the effect/danger of miscommunication for safe ship operation (with
examples) (06 Marks)
b) Describe the internal and external communication barriers (05 Marks)
¢) What are the advantages of two way mode of communication (04 Marks)
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a) What are the causes for the stress on board ship (05 Marks)

b) As acrew member, what can be done on board to overcome the stress (05 Marks)
¢) Describe the benefits that you gain by reliving stress (05 Marks)
. Briefly explain the following IMO instruments (04 Marks each)

a) Conventions

b) Protocols

¢) Amendments

d) Recommendations, codes, and guidelines

e) Resolutions

a) What is a Risk Assessment? (04 Marks)

b) Briefly explain the marine risk assessment process (06 Marks)

¢) Describe the importance of the contingency plan (05 Marks)
End.

Page 2 of 2




image25.jpg
00151

Formula sheet

Mean = £ Variance = 2&=2°
" n—1
P B k-3
1+ (k-Dr JR =% mey

(fl =5 fz)tZ;SE

9 97 1 1
GEb i ) )
o T n; np

5P = J et e

T2

x - —_—
TS = 5t . (Y
v/ Po%
n




image26.jpg
Xy — X X1 =X
7§ = 1 %2 TS = 11 21
2 2
oy , 03 P j—
n1+n2 ng Mnp
2
= o—e
i e BB X2=Z( )
Pity o Fata e
ny ny
nYxy—XxX¥y

Coef ficient of Correlation =

(5% - @) Ey: -

Normal Equations

» T XY,-TX,XY, b1 =52
I X-EX) Sxx
Lo h s TSR
ho=F-b X 2 =22 X100

Syy—B.’S.
r2=1. 8¥—Fz Sxx)
Syy

Sum of Square of Regression = Z(f’ -7)?
Sum of Square of Residual = Z(Y - 7)?

Sum of Square of Total = Z(Y -7)?

0015:




image27.jpg
t-Distribution Table

The shaded area is equal to « for ¢t = t,.

df t.100 t.050 t.025 t.o10 t.005

1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 157l 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
32 1.309 1.694 2.037 2.449 2.738
34 1.307 1.691 2.032 2.441 2.728
36 1.306 1.688 2.028 2434 2.719
38 1.304 1.686 2.024 2.429 2L712
00 1.282 1.645 1.960 2.326 2.576

00151




image28.jpg
z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 0.0040 0.0080 0.0120 00160 00199 00239 0.0279 0.0319  0.0359
0.1 0.0398 0.0438 0.0478 00517 00557 00596 00636 00675 0.0714 0.0753
0.2 0.0793 0.0832 00871 00910 0.0948 00987 0.1026 0.1064 0.1103  0.1141
0.3 01179 01217 0.1255 0.1293 0.1331 01368 0.1406 0.1443 0.1480  0.1517
0.4 01554 01591 01628 01664 01700 01736 0.1772 0.1808 0.1844  0.1879
0.5 01915 0.1950 0.1985 02019 02054 02088 02123 02157 02190  0.2224
0.6 02257 02291 02324 02357 02389 02422 02454 02486 0.2517  0.2549
0.7 0.2580 02611 02642 02673 02704 02734 02764 02794 02823 02852
0.8 02881 02910 02939 02967 02995 03023 03051 03078 03106 03133
0.9 03159 03186 03212 03238 03264 03289 03315 03340 03365 0.3389
1.0 03413 03438 03461 03485 03508 03531 03554 03577 03599 03621
11 0.3643 03665 03686 03708 03729 03749 03770 03790 0.3810  0.3830
12 03849 03869 03888 03907 03925 03944 03962 03980  0.3997 04015
13 0.4032  0.4049  0.4066  0.4082 04099 04115 04131 04147 04162  0.4177
14 0.4192 04207 0.4222 04236 04251 04265 04279 04292 04306 0.4319
1.8 04332 04345 04357 04370 04382 04394 04406 04418 04429 0.4441
1.6 0.4452  0.4463 04474  0.4484 04495 04505 04515 04525 04535 04545
1.7 0.4554 0.4564 0.4573 04582 04591 04599 04608 04616 04625  0.4633
1.8 0.4641  0.4649 04656 0.4664 04671 0.4678 04686 04693  0.4699  0.4706
1.9 04713 04719 04726 04732 04738 04744 04750 04756 04761  0.4767
2.0 0.4772 04778 0.4783 04788 04793 04798 04803 04808 04812 04817
2.1 0.4821 04826 0.4830 0.4834 04838 04842 04846 04850 04854 04857
22 0.4861 04864 0.4868 04871 04875 04878 04881 04884 04887  0.489%0
23 0.4893 0.4896 04898  0.4901 04904 0.4906 04909 04911 04913  0.4916
24 04918 04920 0.4922  0.4925 04927 04929 04931 04932 04934 04936
25 0.4938  0.4940  0.4941 04943 04945 04946 04948 04949 04951 04952
2.6 04953 04955  0.4956 0.4957 04959 04960 04961 04962 04963  0.4964
2.7 04965 0.4966 0.4967 04968 04969 04970 04971 04972 04973 04974
2.8 04974 04975 04976 04977 04977 04978 04979 04979 04980  0.4981
29 0.4981  0.4982  0.4982  0.4983 04984 04984 04985 04985 04986  0.4986
3.0 0.49865 0.49869 0.49874 0.49878 0.49882 0.49886 0.49889 0.49893 0.49896 0.49900
31 0.49903 0.49906 0.49910 0.49913 049916 049918 0.49921 0.49924 0.49926 0.49929
32 0.49931 0.49934 0.49936 0.49938 0.49940 0.49942 0.49944 0.49946 049948 0.49950
3.3 0.49952 0.49953 0.49955 0.49957 0.49958 0.49960 0.49961 0.49962 0.49964 0.49965
34 0.49966 0.49968 0.49969 0.49970 0.49971 0.49972 0.49973 049974 0.49975 0.49976
3.5 0.49977 0.49978 0.49978 0.49979 0.49980 0.49981 0.49981 0.49982 0.49983 0.49983
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CRITICAL VALUES for the "F" Distribution, ALPHA =.05.

Denominator Numerator DF
DF 1 2 3 4 5 6 7 8 9 10
1 161.448 199.500 215.707 224.583 230.162 233.986 236.768 238.883 240.543 241.882
2 18.513 19.000 19.164 19.247 19.296 19330 19.353 19.371 19.385 19.396
3 10.128 9.552 9277  9.117 9.013 8941  8.887 8845 8812 8.786
4 7709 6.944 6591 6388  6.256  6.163  6.094  6.041 5999  5.964
5 6.608 5786 5409 5192 5050 4.950 4.876 4818 4772 4735
6 5987 5143 4757 4534 4387 4284 4207 4147 4099  4.060
7 5591 4737 4347 4120 3972 3866 3.787 3.726  3.677  3.637
8 5318 4459 4066 3.838 3.687 3,581 3.500 3438 3.388  3.347
9 5.117 4256 3.863 3.633 348 3374 3293 3230 3.179 3.137
10 4965 4.103 3708 3478 3326 3217  3.135 3.072  3.020 2.978
11 4844 3982 3587 3357 3204 3.095 3.012 2948 2896 2.854
12 4747 3885 3490 3259 3.106 2996 2913 2.849 2796 2753
13 4.667 3806 3411 3.179 3.025 2915 2832 2767 2714 2671
14 4600 3739 3344 3112 2958 2848 2764 2699 2.646  2.602
15 4543 3682 3287 3.056 2901 2790 2707 2.641 25838 2.544
16 4494 3634 3239 3.007 2852 2741 2657 2591 2538 2494
17 4451 3592  3.197 2965 2810 2699 2614 2548 2494 2450
18 4414 3555 3160 2928 2773 2661 2577 2510 2456 2412
19 4381 3522 3127 2895 2740 2628 2544 2477 2423 2378
20 4351 3493 3.098 2.866 2711 2599 2514 2447 2393 2348
21 4325 3467 3.072 2.840 2.685 2573 2488 2420 2366 2321
22 4301 3443  3.049 2817 2661 2549 2464 2397 2342 2297
23 4279 3422 3.028 2796 2.640 2528 2442 2375 2320 2275
24 4260 3403 3.009 2776 2.621 2508 2423 2355 2300 2255
25 4242 3385 2991 2759 2.603 2490 2405 2337 2282 2236
26 4225 3369 2975 2743 2587 2474 2388 2321 2265 2220
27 4210 3354 2960 2.728 2572 2459 2373 2305 2250 2204
28 4196 3340 2947 2714 2558 2445 2359 2291 2236 2190
29 4183 3328 2934 2701 2545 2432 2346 2278 2223 2177
30 4171 3316 2922 2690 2534 2421 2334 2266 2211 2165
31 4160 3305 2911 2679 2523 2409 2323 2255 2199 2153
32 4.149 3295 2901 2668 2512 2399 2313 2244 2189 2142

= 33 4139 3285 2892 2659 2503 2389 2303 2235 2179 2133
34 4130 3276 2.883 2,650 2494 2380 2294 2225 2170 2123
35 4.121 3267 2874 2641 2485 2372 2285 2217 2161 2114
36 4113 3259 2.866 2634 2477 2364 2277 2209 2153 2106
37 4105 3252 2859 2626 2470 2356 2270 2201 2.145 2098
38 4.098 3245 2852 2619 2463 2349 2262 2194 2138 2091
39 4.091 3238 2845 2612 2456 2342 2255 2187 2131 2084
40 4.085 3232 2.839 2606 2449 2336 2249 2.180 2.124  2.077
41 4079 3226 2833 2600 2443 2330 2243 2174 2118 2071
42 4.073 3220 2827 2594 2438 2324 2237 2168 2112 2065
43 4067 3214 2822 2589 2432 2318 2232 2163 2106 2059
44 4.062 3209 2816 2584 2427 2313 2226 2157 2101 2054
45 4.057 3204 2812 2579 2422 2308 2221 2152 2.096  2.049
46 4052 3200 2807 2574 2417 2304 2216 2147 2091 2044
47 4047 3195 2802 2570 2413 2299 2212 2143 2,08 2039
48 4043 3191 2798 2565 2409 2295 2207 2138 2.082 2035
49 4038 3.187 2794 2561 2404 2290 2203 2134 2077 2030
50 4.034 3.183 2790 2557 2400 2286 2.199 2130 2.073 2.026
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CRITICAL VALUES for the "F" Distribution, ALPHA = .05.

Denominator Numerator DF

DF 1 2 3 4 S 6 i 8 9 10

51 4.030 3.179 2.786 2553 2397 2283 2.195 2.126  2.069 2.022
52 4.027 3175 2783 2550 2393 2279 2192 2122 2066 2018
53 4.023 3.172 2.719 2.546  2.389 2275 2.188 2119  2.062 2,015
54 4020 3.168 2776 2543 2386 2272 2185 2115 2059 2.011
55 4.016 3.165 2:713 2.540 2383 2.269 2.181 2112 2055 2.008
56 4.013 3.162 2.769 2,537 2.380 2.266 2.178 2.109  2.052 2.005
57 4.010 3.159 2.766 2534 2377 2263 2.175 2.106  2.049 2.001
58 4.007 3.156 2.764 2,531 2374 2.260 2172 2.103  2.046 1.998
59 4.004 3.153 2761 2528 2371 2257 2169 2100 2.043 1995
60 4.001  3.150 2758 2525 2368 2254 2167 2097 2040 1.993
61 3.998 3.148 2.755 2,523 2.366 2251 2.164 2.094  2.037 1.990
62 3.996 3.145 2.753 2520 2363 2.249 2.161 2.092  2.035 1.987
63 3.993 3.143 2.751 2518 2361 2246 2:159 2.089  2.032 1.985
64 3.991 3.140 2.748 2515 2358 2244 2.156 2.087  2.030 1.982
65 3989 3138 2746 2513 2356 2242 2.154 2084 2027 1.980
66 3.986 3.136 2744 2511 2.354 2239 2.152 2.082  2.025 1.977
67 3984 3.134 2742 2509 2352 2237 2150 2080 2023 1975
68 3.982 3132 2.740 2507 2350 2235 2.148 2.078  2.021 1.973
69 3.980 3.130 2.737 2.505 2.348 2233 2.145 2.076  2.019 1.971
70 3.978 3.128 2736 2.503 2346 2231 2.143 2074 2017  1.969
71 3.976 3.126 2.734 2.501 2344 2.229 2.142 2.072 2,015 1.967
72 3.974 3.124 2732 2499 2342 2227 2.140 2.070 2.013 1.965
73 3.972 3.122 2.730 2497 2340 2226 2.138 2.068 2.011 1.963
74 3.970 3.120 2.728 2.495 2.338 2224 2.136 2.066  2.009 1.961
75 3968 3.119 2727 2494 2337 2222 2134 2.064 2007 1.959
76 3.967 3.117 2.725 2.492 2335 2.220 2.133 2.063 2.006 1.958
77 3.965 3.115 2,723 2490 2333 2219 2.131 2.061 2.004 1.956
78 3.963 3.114 2.722 2489 2332 2217 2.129 2.059 2.002 1.954
79 3.962 3112 2.720 2.487 2.330 2216 2.128 2.058 2.001 1.953
80 3960 3.111 2719 2486 2329 2214 2126 2056 1999 1.951
81 3.959 3.109 2,717 2484 2327 2213 2:125 2.055 1.998 1.950
82 3.957 3.108 2.716 2483 2326 2211 2.123 2.053 1.996 1.948
83 3.956 3.107 2715 2482 2324 2.210 2:122 2.052 1.995 1.947
84 3.955 3.105 2913 2480 2323 2.209 2121 2.051 1.993 1.945
85 3953 3.104 2712 2479 2322 2207 2.119 2049 1992 1944
86 3.952 3.103 2,711 2478 2,321 2.206 2.118 2.048 1.991 1.943
87 3.951 3.101 2.709 2476 2319 2.205 2:107 2.047 1.989 1.941
88 3.949 3.100 2.708 2.475 2.318 2.203 2115 2.045 1.988 1.940
89 3.948 3.099 2.707 2474 2317 2.202 2.114 2.044 1.987 1.939
90 3947  3.098 2706 2473 2316 2201 2.113 2043 1986 1938
91 3946  3.097 2705 2472 2315 2200 2112 2042 1984  1.936
92 3.945 3.095 2.704 2471 2.313 2.199 2111 2.041 1.983 1.935
95 3.943 3.094 2.703 2.470 2:312 2.198 2.110 2.040 1.982 1.934
94 3.942 3.093 2.701 2.469 2311 2.197 2.109 2.038 1.981 1.933
95 3941 3092 2700 2467 2310 2196 2.108 2.037 1980 1.932
9 3.940 3.091 2.699 2.466 2.309 2.195 2.106 2.036 1.979 1.931
97 3.939 3.090 2.698 2.465 2.308 2.194 2.105 2.035 1.978 1.930
98 3938 3.089 2697 2465 2307 2193 2104 2034 1977 1.929
99 3.937 3.088 2.696 2.464 2.306 2.192 2.103 2.033 1.976 1.928
100 3.936 3.087 2.696 2.463 2.305 2.191 2.103 2.032 1.975 1.927

0015:




image31.jpg
Libeary  (opy

MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA

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

SUBJECT : MARINE METEOROLOGY

DATE :03.02.2022 Time : 1300 to 1600 hrs

Time allowed THREE hours Total marks : 120

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. Precise determination of atmospheric pressure is very important to mariners when determining
and forecasting associate weather.

a) Explain with suitable sketches principle and construction of Precision Aneroid Barometer

(15 Marks)
b) Explain errors associated with Precision Aneroid Barometer. (05 Marks)

a) Your vessel in the Arabian Sea in August on a passage from Colombo to Port of Aden in
Yemen (latitude 13°N longitude 45°E)

) State the direction of the monsoon. (03 marks)
1I) Describe the expected weather condition. (08 marks)
II)  State the expected wind force. (03 marks)

b) Explain why the Trade Winds blow steadily throughout the year but the monsoons of Asia

change twice a year. (06 marks)
3.
a) Define the followings with respect to TRS;
I) TRS 1T) Path IIT) Dangerous Quadrant IV) Navigable Semicircle
Y)ITCZ (10 marks)
b) Describe the warning signs of an approaching TRS? (06 marks)
c) States Buys-Ballot's Law (04 marks)
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a) Define the followings;
I) Atmospheric Pressure
II) Isobar (06 Marks)

b) Pattern of Isobars on weather maps will give mariners good idea of the weather system
associated in given geographical area. Explain in detail following patterns of Isobars found
on weather maps NH/SH, including its main features.

I) Straight isobars
II) Cyclone, depression or low
I1I) Anticyclones or high

(09 Marks)

c¢) There are many uses of identifying true wind direction at sea. In order to identify true wind
direction generally Buys Ballots law being used by mariners. Explain Buys Ballots law and
its limitations including importance of knowing true wind direction.

(05 Marks)
S
a) Defines the followings;
I) DALR
II) SALR
III) ELR (09 marks)
b) Give the main reasons why the SALR is different from the DALR (05 marks)
c) Briefly describes the fohn wind effect (06 marks)
6.
a) Lists and explain the types of ocean currents (08 marks)
b) Describe the Generation of Ice (06 marks)
¢) Explains the dangers of sailing in Ice affected areas (06 marks)

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

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

500 GT OR MORE (UNLIMITED)
SUBJECT : APPLIED SCIENCE
DATE  :01.02.2022 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 120
ANSWER ANY SIX (06) 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.

(g =9.8ms?, G =6.67X10"1! m3kg! s2)

a. An iceberg of RD 0.92 floats in sea water of RD 1.024 with 10 615 m? immersed.
Find the total volume of the iceberg. Hence determine the fraction of the iceberg
below the waterline. (4 marks)

b. In a hydraulic press the mechanical advantage is determined by the ratio of area of
ram to plunger. The diameters of inlet and ram are 1.5 cm and 24 cm respectively.
Find the effort to raise a load of 9 tonnes. (5 marks)

C. Figure shows a burrow of some animals living underground. The animals maintain
the shapes of two entrances A and B to the burrow different from each other and
because of this, air (density1.3 kg m=3) blows past the openings at different speeds
of 8ms™* and 2ms~! as shown in the figure. If the openings are at the same level,
find the difference in air pressure between the openings and the direction of the air
movement in the burrow air (B to A or A to B). (6 marks)

'*VA :an s'l -1

= vyp=2lms”

—— B,

d. State two precautions related to electrical safety. (2 marks)

€. Find the amount of magnetic flux when 25.9 T magnetic field is passing through

perpendicularly 25 cm? area. (3 marks)
(Total 20 marks)
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a. A particle of mass 5 kg is pulled at constant speed a distance of 24m up a rough
plane which is inclined at 400 to the horizontal. The coefficient of friction between
the particle and the surface is 0.25. Assuming the particle moves up a line of greatest
slope, find:

i. the work done against friction
ii. The work done against gravity (10 marks)

b. Force 8N, 10N and 15N act on a particle as shown in the diagram. Find,

I Magnitude
ii. Direction, of the resultant force acting on the particle.
10N 4
8N
500 300 R
75Y
(10 marks)
15N v (Total 20 marks)

a. A certain machine moves a load of 300 N through a distance of 0.2 m by using an
effort of 15 N. If the effort moves through a distance of 5 m, calculate
i. The mechanical advantage
ii. The velocity ratio
iii. The machine’s efficiency
(3 marks each)
b. A hollow bras vessel has a volume of 120 cm® at 20°C. Find its volume at 65°C.
(a for brass = 0.000019/°C)
(5 marks)
c. 3 kg of gold at a temperature of 20 °C is placed into contact with 1 kg of copper at
a temperature of 80 °C. The specific heat of gold is 130 J/kg °C and the specific
heat of copper is 390 J/kg °C. At what temperature do the two substances reach
thermal equilibrium? (6 marks)
(Total 20 marks)

Page 2 of 5




image35.jpg
i=04A ®

r=15Q
Figure shows a part of a circuit. Calculate,

i The voltage across the bulb.

ii. The power output from the bulb.

iii. The energy dissipates, by the bulb, as heat and light in 10 minutes.

iv. The charge passing through it in 10minutes.

V. The amount of electrons that passes through the resister in 10 minutes

(Charge of an electron is 1.6 X 10°1C, charge equals to the product of current and
time).

(3 marks each)

b. A wave travelling in the positive ‘x’ direction has a frequency of 25.0 Hz as in the
figure below. Find the;

i.  Amplitude (1 mark)
ii. Wavelength (1 mark)
iii.  Period (1 mark)
iv. Speed of the wave (2 marks)

(Total 20 marks)
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a. A particle of mass 600 g is dropped from a height 4 m. After hitting the ground it
rises to a height of 1.6 m. By modeling the ball as a particle find,

i. The speed with which the ball hits the ground (2 marks)
ii. The speed with which the ball rebounds from the ground (2 marks)
iii. The impulse the ball receives from the ground (2 marks)

b. A small smooth sphere A of mass 2.5 kg lies at rest on a smooth horizontal table. A
second small smooth sphere B of mass 1.5 kg is moving with speed 4 ms™ and
collides directly with A. After impact they move as a single body. Find their speed
after impact.

(7 marks)

c. Particles of mass 5kg and 2 kg are attached to the ends of a light inextensible
string which passes over a smooth fixed pulley. The system is released from rest.
Find the acceleration of the system and the distance moved by the 5 kg mass in the !
first 3 seconds of the motion.

(7 marks)
(Total 20 marks)

. John went to pick up his kid from the school. He was traveling about 20 m/s when the
release bell at the school went off at 350 Hz. What frequency does John hear? (The

speed of sound in the air is 343 m/s) (5 marks)
- Draw the shear and bending moment diagrams for the beam shown in the Figure.
(8 marks)
a4 kN 18 kN A4 KN
A 1 B
+ Am >« 4m ——p
. State Faraday’s Electromagnetic Induction law. (3 marks)
. What is the relative humidity of the air if the air temperature 50°F and it contains 2.46
Temperature | Grains | 9rains?
30 1.9 (4 marks)
40 29 : =
50 a1 Water vapor capacity table (per one cubic foot of
ar)  ep 5.7
70 8,0
80 10.9
90 14.7
100 19.7
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(Total 20 marks)

. 44 kg of water at 92°C is mixed with some cold water which is at a
temperature of 20°C. The final temperature of the mixture is 69.5°C.
Calculate the amount of cold water present. (Assume specific heat capacity
of water as 4200 J/K.kg) (6 marks)

. Describe three methods of preventing corrosion. (6 marks)

. It is found that 180 Wb flux is passing through a circular area of radius r.
Flux density is measured as 20 T through the area. Find r. (4 marks)

. The object in the diagram below has a mass of 40kg. Calculate the
magnitude of the tensions (T1 and T2) in the supporting wires.

§ mass =40kg

(4 marks)
(Total 20 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINA

GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH O
GT OR MORE (UNLIMITED)
SUBJECT  :BRIDGE EQUIPMENT

DATE : 01.02.2022 Time : 0900 to 1200 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.
a) Explain the optical principle of the sextant (08 Marks)
b) What is the cause for the index error of the sextant (03 Marks)
c) Describe how to identify and eliminate the index error by using sun
(06 Marks)
d) While checking the index error, following observations were made. Find the
index error (03 Marks)
2.
a) Discuss the importance of speed input for various bridge equipment for safe
navigation (04 Marks)
b) Explain the principles of Electromagnetic log (10 Marks)
c) What are the factors affecting the accuracy of speed log? (06 Marks)
3:
a) Explain how, BNWAS can enhance the safety of watch keeping
(06 Marks)
b) Describe the BNWAS operational sequence of indications and alarms
(08 Marks)
c) What are the limitations of AIS? (06 Marks)
4.
a) Briefly describe the “"NAVTEX"” system and importance for safe navigation
(08 Marks)
b) What is the function of the VDR data management module
(06 Marks)
c) Describe the survey and performance test for VDR asper SOLAS
(06 Marks)
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a) Describe the position calculating method by the GPS (06 Marks)
b) Explain how, DGPS assists to improve the position accuracy (05 Marks)

c) Explain the following Errors (03 Marks each)
I) Clock Bias error
1I) Multipath error
I1I) Ionospheric and tropospheric delays

a) Define the Followings (02 Marks Each)
I) Variation
1I) Angle of Dip
11I) Isoganic lines

b) Describe the construction of wet card magnetic Compasses with diagram

(10 Marks)

c) What are the properties required as a compasses bowl! liquid?
(04 Marks)

End.
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA o
) CERTIFICATE OF COMPETENCY EXAMINATION *

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

500 GT OR MORE (UNLIMITED)

SUBJECT  : ENGINEERING KNOWLEDGE

DATE :31.01.2022 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 96
ANSWER ANY SIX (06) 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)

b)

c)
d)

a)

b)

b)

c)

Briefly describe internal combustion and external combustion engines?

(04 marks)
In Internal combustion engine each unit contain individual cylinder relief valve.
Mention important of having individual cylinder relief valves. (04 marks)
Name 4 main components of marine 2 stroke engine. (04 marks)
What is the purpose of an air cooler? (04 marks)
Mention two safety features on air starting system. (04 marks)
Why it is important to have Air starting system for large engine. (06 marks)
Briefly describe with a aid of sketch starting air systems. (06 marks)
What are the pumps can be used to pumping bilges other than bilge pumps

(03 marks)

Mention five dangerous situations can lead due to high bilges level.
(06 marks)
Briefly describe the bilge system with a aid of sketch. (07 marks)
Name different types of steering systems used on ships. (04 marks)
. What checks to be made on steering before leaving a port? (06 marks)

. What are the main alarms and indications on steering gear system

(06 marks)
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a) What is the main purpose of using a boiler in a motor ship (05 marks)
b) Mention five boiler mountings (05 marks)

c) Briefly describe the function of above mention boiler mountings. (06 marks)

6. a. What is the purpose of heat exchangers . (04 marks)
b. Mention types of heat exchangers used onboard ship. (06 marks)
c. Briefly Describe with a sketch the type of heat exchanger (06 marks)

7. Briefly describe the followings;

a) Emergency fire pump (04 marks)

b) Emergency bilge suction (04 marks)

c) Emergency air compressor (04 marks)

d) Emergency generator (04 marks)
End.
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

500 GT OR MORE (UNLIMITED)

SUBJECT  : GENERAL SHIP KNOWLEDGE

DATE :31.01.2022 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 120
ANSWER ALL SIX (06) 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)

b)

c)

a)

b)

c)

d)

Explains the function of double bottom on a vessel? (03 marks)

Sketch and describe the construction of a transversely framed double bottom tank

(14 marks)
What types of frame systems may be applied in the construction of ships?

(03 marks)

There is a natural tendency for nearly all metals to react with their environment. The result
of this reaction is the creation of a corrosion product which is generally a substance of very
similar chemical composition to the original mineral from which the metal was produced.
List the nature and form of corrosions onboard ships. (05 marks)

Classify the methods used to prevention of corrosion or corrosion control onboard.

(05 marks)
Good surface preparation is essential to successful painting, the primary cause of many
paint failures being the inadequacy of the initial material preparation. What are the most
common methods employed to prepare steel surfaces for painting. (05 marks)

The paint system applied to any part of a ship will be dictated by the environment to which

that part of the structure is exposed. Traditionally the painting of the external ship structure
was divided into regions. List those regions? (05 marks)
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a) Describe what TPC is? (5 marks)
b) A ship with a Cw of .84 is having a length and breadth at the water plane 140m and 24m
respectively.
I. Find her TPC in salt water.
II. If 86.8 Mt is now discharged what will be her change of draft. (4x2 =8 marks)
c) A vessel is having a summer displacement of 24000MT and TPC at summer draft 30.
Find her fresh water allowance. (4 marks)
d) Summer draft of a vessel is 9.6m. What is the distance between her summer and winter
load lines?
(3 marks)

a) Defines the MCTC (03 marks)

b) Aship of 6000 tonnes displacement has drafts 7 m F and 8§ m A. MCT 1 cm 100 tonnes m,
TPC 20 tonnes, centre of flotation is amidships; 500 tonnes of cargo is discharged from
each of the following four holds:

No. 1 hold, centre of gravity 40 m forward of amidships
No. 2 hold, centre of gravity 25 m forward of amidships
No. 3 hold, centre of gravity 20 m aft of amidships
No. 4 hold, centre of gravity 50 m aft of amidships
The following bunkers are also loaded:
150 tonnes at 12 m forward of amidships
50 tonnes at 15 m aft of amidships
Find the new drafts forward and aft..
(17 marks)

a) A ship of 5000 tonnes displacement has KG 4.5 m and KM 5.3 m. The following cargo is
loaded:
2000 tonnes KG = 3.7 m and 1000 tonnes KG =7.5 m
Find how much deck cargo (KG 9 m) may now be loaded if the ship is to sail with a
minimum GM of 0.3 m. (08 marks)

b) A ship of 13 750 tonnes displacement, GM = 0.75 m, is listed 2.5 degrees to starboard and
has yet to load 250 tonnes of cargo. There is space available in each side of No. 3 between
deck (centre of gravity, 6.1 m out from the centreline). Find how much cargo to load on
each side if the ship is to be upright on completion of loading.

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

N

it

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

SUBJECT  :PRINCIPLES OF NAVIGATION

DATE : 18™ March 2022 Time : 1300 to 1600 hrs

Time allowed THREE hours Total marks : 120

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) “The entire period of the Twilight is divided into three stages”. According to the
above statement describe the three stages of the Twilight period.

(09 marks)
b) Why does the Twilight period last longer in higher latitudes than in lower latitudes?
(07 marks)
¢) For an observer to experience continuous Twilight throughout the night what
Astronomical factors must be fulfilled?

(04 marks)
2)
a) Explain the following:
i.  Parallel Sailing
ii.  Departure between two positions
(04 marks each)
b) State the Parallel Sailing Formula.
(02 marks)
¢) Derive the Parallel Sailing Formula.
(10 marks)
3)
a) Explain why the Venus appears as a Morning and Evening Star.
(06 marks)
b) Sketch and describe the arcs of great circles of PZX Spherical triangle.
(08 marks)

¢) All stars visible to the naked eye are classified according to their Magnitude. Explain
with examples.

(06 marks)
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4)

5)

6)

The moon reflects the sunlight. The amount of the moon’s illuminated hemisphere,
visible from the Earth, varies with the relative positions of the Sun and Moon with
respect to the Earth.

a) With the aid of a suitable diagram, describe about the Moon’s Phases.

(08 marks)
b) What is meant by the “Daily Retardation of the moon”? Explain this phenomenon.
(04 marks)
¢) Describe about the Liberation of the Moon.
(08 marks)
a) What are the reasons for the Seasons to occur on the Earth surface?
(04 marks)
b) Explain the following points of the Earth’s orbit:
i.  Summer Solstice
ii.  Winter Solstice
iii.  Autumnal Equinox
iv.  Vernal Equinox
(04 marks each)
a) Define the following:
i.  Azimuth
ii.  Amplitude
(05 marks each)
b) Explain the Kepler’s Laws of Planetary Motion.
(10 marks)

End.
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA E

CERTIFICATE OF COMPETENCY EXAMINATION —

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

SUBJECT : BRIDGE EQUIPMENT
DATE +02,11.2021 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 120
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) i) State the principle on which the marine sextant works and prove mathematically, using a
simple ray diagram that oo = 26. Where ‘o.” is the angle between the incident ray and the

final emergent ray entering the telescope; and 6 is the angle between the planes of the index
glass and horizon glass.

(08 marks)
ii) Explain what Index error is, how it is identified and corrected for using star method?

(12 marks)

2) i) Explain the purpose of having Automatic Identification System on board ships.

(05 marks)
ii) List the data transmitted and received by AIS.

(09 marks)
iii) What are the Inherent limitations /disadvantages of AIS.

(06 marks)

3) i) Explain the functions of following manually set controls fitted to the Auto Pilot.
a) Weather (Yaw)

(05 marks)
b) Maximum Rudder Angle

(04 marks)
i) List the factors that should be considered when setting up Autopilot controls to obtain
maximum efficiency.

(06 marks)
iii) Discuss in brief the advantages when Auto Pilot operates with maximum efficiency.

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

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

DATE :04.07.2022 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks  : 120
ANSWER ALL SIX (06) 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) With an aid of suitable diagrams differentiate between a balanced rudder and an unbalanced
rudder? (08 marks)

b) What is a panting? Sketch and describe the panting arrangement at the fore end of a vessel?

(12 marks)

2.
a) With an aid of suitable diagrams describe the cruiser stern construction. (15 marks)
b) Describe what is a bulkhead and its purpose? (05 marks)

34

a) Give 5 examples of the parts of a vessel that are most liable to corrosion. (05 marks)
b) Describe the two ways of preventing corrosion. (05 marks)

¢) Briefly explains, how does the ICCP-system work? (10 marks)
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4) i) With regards to the Speed measuring equipment, describe how the Pressure Tube (Pitot)
Log works.
(12 marks)

ii) With regards to the Echo Sounder, briefly explain;
a) The purpose of having Zero Transmission mark.

b) Error caused by the presence of air bubbles under the transducer (Aeration).
(04 marks each)

i) With reference to magnetic field on earth briefly answer the followings;

a) Angle of Dip.
b) Total magnetic force on earth.
¢) Magnetic Variation.

5)

(04 marks each)

ii) Explain briefly how you would care and maintain a Standard Compass.
(08 marks)

6) With reference to Global Positioning System (GPS);
i) Explain what is meant by “Pseudo-range” in determining the position of the receiver.

ii) Explain what WGS-84 is and the precaution to be observed prior to plot a GPS position

on a navigational chart.
iii) Describe the Tonospheric and Tropospheric effects on down link signal.

iv) List down the information contained in Down link Signal transmitted by a satellite.
(05 marks each)

End.
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT  : MATHEMATICS

DATE :05.11.2021 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

ANSWER ANY SIX (06) 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) Express the following angles in radians, in terms of 7. (06 marks)
i 30° i 75°
G G EE 3z
b) Evaluate i.sinl5° i tanT (06 marks)
¢) Solve trigonometric equationsin x — V3eosx=1 ,Where0<x<27z. (08 marks)
2. a) Find the value of a, b, ¢ and d which satisfy the matrix equation. (04 marks)
4a 6 = 3 a+b) (a 2b
-1 2¢) \d+c¢ 3 ) \3d ¢
2 0 s 1 -3
b) If 4= B=|1 l|andC= (08 marks)
0 0 g 4
4 3
Find i AB
ii. A" +BC
- ; . [L 3
¢) Find inverse matrix of matrix - (08 marks)
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5).

b)

b)
<)

Evaluate 3log,, 2 -log,, 12 +log,, 6+ %log]0 25 (06 marks)

Iflog,, 2 = x , Find log, 5 in term of X. (06 marks)
Solve the logarithmic equationlog, (x —1) =log,(x-3). (08 marks)
Solve 2x* +5x-3=0. (06 marks)
Determine he range of values of k for which the quadratic equation (06 marks)
foe? +6(k —2)x +3(k+2) =0 has real distinct roots.

The quadratic equation x? = px+10=0 has roots o and f. (08 marks)
i, Expressa + fand a3 following expressions in terms of p

ii. Given that o + 2= 5, find the possible values of p.

Find the equation of the straight line L1 with gradient 2 and passing through the point (1,
(07 marks)

If the straight line L is perpendicular to L, then find gradient of La. (07 marks)

Hence, find the equation Ly if L passing through the point (1, 5) and express in form of
y=mx+c. (06 marks)

Divide x* —=5x? +x+16 by x—2. Hence find the quotient and the remainder.(06 marks)

Solve the inequality of 2x—1>3x-4 (06 marks)
Fit a straight line to the following data regarding x as independent variable.(08 marks)
% 1 2 3 4 6 8 ’
y 7 85 10 13 16 17 ‘
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7. a) Simplify (06 marks)
RN A1

alw

b) Simplify i 625 (08 marks)
ii. (4x%)? +8(xy)’

¢) Solve the equation 9°** =27 (06 marks)

8. A rough sketch of cross sectional view of an oil tank is illustrated in the figure below and the
height of the tank has been measured by the intervals of 50 cm distance.

(20 marks)

» X

xX(m) 0 0.5 1.0 L5 2.0 2.5 3.0 3.5 40 45 50 55 6.0

ym) 0 2.2 43 51 49 46 4.1 3.8 32 2.0 170 1.68 1.68

Determine the area of the layer (Hint : Use the Simpson’s 1/3 Rule)

End.
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIP
GT OR MORE (UNLIMITED)
SUBJECT  : MARINE METEOROLOGY

DATE 1 05.11.2021 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 120
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) Precise determination of atmospheric pressure is very important to mariners when determining
and forecasting associate weather.

a) Explain with suitable sketches principle and construction of Precision Aneroid

Barometer.
(15 marks)
b) Explain errors associated with Precision Aneroid Barometer.
(05 marks)
2)
a) Defines the followings;
i. DALR
ii. SALR
iii. ELR
(03 marks each)
b) Give the main reasons why the SALR is different from the DALR.
(05 marks)
¢) Briefly describes the fohn wind effect.
(06 marks)
3)
a) Describe the formation of the following types of clouds;
i.  Turbulence
ii.  Orographic
(04 marks each)
b) Classify the clouds according to their heights.
(06 marks)

¢) Describes the following types of clouds;
i.  Cirrostratus (Cs)
ii.  Altocumulus (Ac)
iii.  Stratus (St)
(02 marks each)
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4)
a) Briefly list down the basic conditions required for formation of a TRS.
(05 marks)
b) List down the warning signs of an approaching TRS.
(06 marks)
¢) Sketch and name parts of a well-developed TRS in Northern Hemisphere including wind
directions and movements.

(09 marks)
5)
a) Define the followings;
i.  Atmospheric Pressure
ii.  Isobar
(03 marks each)
b) Pattern of Isobars on weather maps will give mariners good idea of the weather system
associated in given geographical area. Explain in detail following patterns of Isobars
found on weather maps, including its main features.
i.  Straight isobars
ii.  Cyclone, depression or low
iii.  Anticyclones or high
(03 marks each)
¢) There are many uses of identifying true wind direction at sea. In order to identify true
wind direction generally, Buys Ballots law being used by mariners. Explain Buys Ballots
law and its limitations including importance of knowing true wind direction.
(05 marks)
6)

a) Define the “Air mass”?

(02 marks)
b) What are the factors affecting the air mass?

(05 marks)
¢) What is meant by “Front™?
(05 marks)
d) Explain frontolysis with suitable diagram.
(08 marks)

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

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

SUBJECT : BASIC MANAGEMENT

DATE 1 03/11/2021 Time : 0900 to 1200 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))

2)

3)

4

5)

What are to roles played by following:

a) STCW
b) IMO
¢) ILO
d) MLC 2006
(20 marks)
Discuss along with 3 examples to each, how recommendations differ from regulations.
(20 marks)

Identify the differences between Mentoring and Coaching along with two examples to each.
(Candidate can refer to his past experiences).

(20 marks)
List down two onboard ranks and five areas of work responsibilities under each on:
a) Management level
b) Operational level
¢) Support level
(20 marks)

Discuss briefly a maritime incident which lead to disastrous, detrimental repercussions in the past
related to practices performed under Poor leadership and/or teamwork.
(20 marks)
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GRADE

MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT : APPLIED SCIENCE

DATE :02.11.2021 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 120
ANSWER ANY SIX (06) QUESTIONS Pass marks  : 50%

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

allowed.

2

g=9.8ms",G = 6.67x 10711 N m?kg—2

1.
a.

Upton Chuck is riding the Giant Drop at Great America. If Upton free falls for
2.60 seconds, what will be his final velocity and how far will he fall?

(06 marks)
Briefly explain Earth magnetic Field

(03 marks)
State Newton's First law

(02 marks)

A block of mass 5 kg lies on a smooth plane tilted at an angle 22.0° to the
horizontal. Determine the acceleration of the block as it slides down the plane

(04 marks)
Light travels from air into water with an angle of refraction (6r) 0f 26.3 °.

L. What is the angle of incidence (6)) if the refractive index of air is 1 and the
refractive index of water is 1.33.

ii.  Draw the path of the light ray.
(05 marks)
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2.
a. A person wants to drag a 40 kg sled with a snowmobile up a snowy hill
forming an angle of 25.0°. The coefficient of kinetic friction for the sled on the
snow is 0.04.
i Draw a force diagram showing the forces acting on sled
ii.  Calculate the force of the snowmobile on the sled if the sled accelerates at
2.5m/s? [uphill]

x

‘5\\\"“\“\\‘ \\:‘N“
_:‘__H_f_;§'9 _____________________________________
(08 marks)
b.  What are the factors influencing Speed of sound in seawater
(03 marks)

c.  Calculate the force between the Sun and Jupiter. Assume that the mass of the
Sunis 2x10%0kg. The mass of Jupiter is 1.89x10% kg and the radius of
Jupiter orbit is 7.73x10% km.

(06 marks)

d.  Astudent pulls a vacuum cleaner with a force of 40 N at an angle of 280 to the
horizontal. The vacuum cleaner moves 2m to the right. Find the work done.

(03 marks)
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A fisherman notices that wave crests pass the bow of his anchored boat every
3.0s.He measures the distance between two successive crests to be 6.5m.How
fast are the waves travelling?

(04 marks)
An object of mass 5kg moving with a velocity of 12 m/s collides with a
stationary object of mass 7 kg . Calculate the velocity with which they move
off together
(04 marks)
Define the Magnetic flux density
(03 marks)
A space-rocket is launched and accelerates uniformly from restto 150 m s in 4.5 s.
i.  Calculate the acceleration of the rocket using velocity time graph.
ii.  How far does the rocket travel in this time?
(06 marks)
What is the Fahrenheit temperature of a person with a 39.0°C fever?
(03 marks)
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4. A ship displacing 9980 tonnes GM 0.8m KG 11.0m lifts a container weighing 20 tonnes.

a) Find the list when the container is first lifted off the jetty. The derrick is plumbed 16m
outboard and the head block is 16m above the jetty and 21m above the keel.

b) Find also the list when the container is placed aboard having a KG 9m and 9m outboard of
C/L. (10 marks)

a) A ship entered a dry dock with a trim by stern of 0.5m. LBP 96m, MCTC 78, KM
5.76m and KG 5.23m find the GM at the end of critical period if the displacement was
7800MT. (10 marks)

b) A ship with displacement of 7600MT is having a KG and KM of 7.2m and 7.8m
respectively carried out following operations.

Load 250MT VCG62m TCOG 7.6m to port from centreline

Load 300MT VCG23m TCOG 3.6m to stbd from centreline

Discharge 450 MT VCG 4.5m TCOG 3.4 m to port from centreline

Hydrostatic particulars are as below

Draft Displacement KM MCTC TPC
6.8m 7680 MT 7.9m 135 14.5
7.0m 7920 MT 8.1m 140 15.6
Find final GM and list of the vessel.
(10 marks)

a) With an aid of labeled diagrams, defines the followings with respect to transverse statical
stability.
I) Stable Equilibrium
1) Unstable Equilibrium
111) Neutral Equilibrium
(15 marks)

b) When ship is unstable or neutral equilibrium, what are the remidial action you would take
to bring the ship in stable condition. (05 marks)
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A rock tied to a string is traveling at a constant speed of 4 m / s in a circle of
radius 1.5 m. Calculate the magnitude of the centripetal acceleration of the
rock. What is the direction of the acceleration?
(03 marks)
Draw the shear and bending moment diagrams for the beam shown in the
Figure.
8kN

3m 2m

(08 marks)
Kamal applied 20N of force to turn an ice cream freezer crank. The crank’s
resistance was 60 N. What was the mechanical advantage of the crank?

(03 marks)
If Al (Aluminum), Cu (copper) and Zn (zinc) metal bars exposed to
electrolyte and electrical contact, which metals will be corroded. Explain your
answer with the aid of below Galvanic Series:

i) Zn
i) Al
i) Cu

(03 marks)
Find the relative density of a piece of rock of mass 0.72 kg and volume 144
X 1076 m3.

(03 marks)
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a.  State Archimedes’ Principle

(03 marks)
b.  Explain why the depth of ship immersed in the hot water and cold water
different?
(03 marks)

c.  When a steel anchor of 750 cm® is totally submerged in sea water ( p= 1052
kg/m?) Find the up thrust on the anchor?

(04 marks)
d.  Determine the moment of the force about point O.
3m <]
o
(d)
(04 marks)

e. A concrete railroad tie has a length 2.45 meters on a hot, sunny, 35°C day.
What is the length of the railroad tie in the winter when the temperature dips
to -25°C? (a of concrete 12x10-6 / °C)

(06 marks)
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a.  The Venturi tube shown in the figure has a restriction in the cross section, so
the speed of the air flow at point “2” is 20 m/s, while the speed at point “1” is
15 m/s. Calculate the difference in the level of mercury in the U-tube under
these conditions. [Take the density of air=1.29kg/m?and mercury =13600
kg/m?]

flow

»
mercury
(06 marks)
b.  What are the Smallest and highest frequency waves in the electromagnetic
spectrum?
(04 marks)

c.  Aload of 15N attached to the end of the wire 2.9m long and cross section area
2 x 107 m? and stretches it by 2mm. Calculate Young’s module?
(04 marks)
d. What image is produced by placing an object 2 cm away from a convex lens
(converging lens) of focal length 6 cm? (Draw the ray diagram and write
properties of image)
(06 marks)

Page 6 of 7




image60.jpg
C.

d.

Mike is on a motorcycle speeding down the highway at 47 m/s until he sees a
traffic jam ahead. The honking made by the stopped cars is 785 Hz, what
frequency does Mike hear the sound at? (speed of sound in air 340m/s)

(05 marks)

What are the three different ways of heat transfer

(03 marks)

Find the total resistance and current?
Ry=50

(06 marks)

A single-loop circuit contains two resistors and two batteries as shown in
Figure (Neglect the internal resistances of the batteries.) Find the current in

the circuit.

E,=60V

_5_5_

— ]

o

b

(06 marks)

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

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

SUBJECT  : ENGINEERING KNOWLEDGE

DATE 3 01.11. 2021 Time : 1300 to 1600 hrs

Time allowed THREE hours Total marks : 96

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 3 moving components and 3 stationary components of a diesel engine.

(06 marks)
(b) Briefly explain four strokes of a medium speed diesel engine.

(08 marks)
(¢) Explain the extent of “a stroke” in a diesel engine.

(02 marks)

2) (a) Name two types of boilers found in marine industry.
(02 marks)
(b) List the use of steam produced by marine boiler.
(06 marks)
(c) Name 4 important boiler mountings fitted on boilers.
(08 marks)

3) (a) Explain the location of emergency generator and emergency fire pump with reason
for the choice.

(06 marks)
(b) List the eritical equipment powered by emergency power supply.

(08 marks)
(¢) Name one more emergency equipment, available on board, other than above two.

(02 marks)
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4) (a) Draw a basic lay out of a ships electrical power distribution system.

5)

6)

7

8)

9)

(10 marks)
(b) What safety precautions provided in order to prevent danger of electric shock a
person working on marine electrical environment.

(06 marks)
(a) Name different types of steering systems used on ship.
(04 marks)
(b) Name main alarms and fault indications on a typical steering gear system.
(04 marks)
(¢) What checks to be carried out on steering system before leaving port.
(08 marks)
(a) Make a detailed sketch of a Fuel oil system of a marine diesel engine.
(10 marks)
(b) List some of the main reasons of using lubricating oil in marine diesel engine.
(06 marks)
(a) Name 2 type of pumps which are needed to be primed at the starting.
(04 marks)
(b) Name 4 type of self- priming pumps widely used in Marine industry.
(06 marks)
(¢c) What is the advantage of having self- priming pump.
(02 marks)
(d) Explain the difference between a positive displacement pump and centrifugal pump.
(04 marks)
What are the main causes for the following problems in a main engine?
(a) Scavenge fire
(b) Uptake fire
(c) Starting air line explosion
(d) Crank case explosion.
(04 marks each)

(a) Name 3 equipment installed on board ship in order to comply with MARPOL
requirements.

(06 marks)
(b) Sketch and label a sewage treatment plant or an oily water separator widely used in
marine industry.

(10 marks)
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DIRECTORATE OF MERCHANT SHIPPING
GOVERNMENT OF SRI LANKA K

CERTIFICATE OF COMPETENCY EXAMINATION

S

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

SUBJECT : GENERAL SHIP KNOWLEDGE

DATE ¢ 2021 Time: 0900 to 1200 hrs

Time allowed THREE hours Total marks  : 120

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) With the aid of suitable sketches (if required) explain the following:

a) Reserve buoyancy
b) Fresh water allowance (FWA)
¢) Righting lever
d) Metacentric height (GM)
(05 marks each)

2) A vessel is having following particulars;

Displacement 12000 t KG solid 5.8m
FSM 1800 tm KM 6.0 m

a) Calculate the final fluid GM after the following cargo operations are carried out,
assuming the KM remains constant throughout.
* 600 t cargo loaded at Kg 6.5 m
* 800 t cargo loaded at Kg 6.0 m
* 500 t cargo discharged Kg 3.2 m
¢ 300 t fuel oil taken at Kg 0.5 m (tank is slack with a free surface moment of 600
tm)
(10 marks)
b) What do you think of the stability of the vessel and how are you going to correct the
situation?
(10 marks)
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3)

4

5)

A vessel is floating in salt water with the following particulars:

Draught fwd 5.5 m Draught aft 7.0 m
LBP 100 m MCTC 296
TPC 40 tem™! COF 2 m aft of amidships

a) Find the final draughts fwd and aft after the following cargo operations have been
carried out;

e 1200 t loaded in No: 3 LH 40 m aft of amidships
e 2000 t loaded in No: 2 LH 20 m fwd of amidships
e 1500 t discharged from No. 4 TD 60 m aft of amidships

(15 marks)
b) Calculate the amount of ballast water to transfer between fwd and after peak tanks
through a distance of 95 m to make the vessel even keel.

(05 marks)
a) Define the following terms:
i. Water tightness
ii. Weather tightness
(02 marks each)

b) State the proactive measures to be taken to maintain the watertight and weather tight
integrity of a vessel.
(08 marks)
c) List the actions to be taken in the event of partial loss of buoyancy.
(08 marks)

Answer the following questions with reference to tank arrangements and ship’s

dimensions:

a) With an aid of a labeled sketch describe the constructional features of an *After Peak’
tank.

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

(05 marks each)

Page 2 of 3




image65.jpg
6) Answer the following questions with reference to framing systems and stress:
a) With an aid of a diagram illustrate the construction of a ‘Transversely framed” ship

(10 marks)
b) Briefly explain the following® Dynamic Stresses’ a vessel may suffer in open waters.
i) Panting.
ii) Pounding

(05 marks each)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETEN Cy EXAMINATION

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

SUBJECT . ENGINEERING KNOWLEDGE

DATE : 2021 Time : 1300 to 1600 hrs
Time allowed THREE hours Total marks : 96
ANSWER ANY SIX QUESTIONS Pass marks - 50%
Formulae and all intermed

iate 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,
1y

a) Explain the meaning of one stroke of an engine,

(02 marks)
b) List down S main engine Components of 5 large two stroke diese] Engine,

(10 marks)
¢) Name 4 auxiliary machineries in the engine room,
(04 marks)
2
a) Name the 4 strokes of a diege] engine,
(08 marks)
b) Make a suitable sketch to show valve timing diagram of a two- stroke engine,
(08 marks)
3)

a) With an ajd of a simple sketch show g] the important boiler mountings attacheq toa
marine boiler,

b) Explain the pburpose of having 04 important mountings among them,

¢) What is the best feed water for a boiler?
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DIRECTORATE OF MERCHANT SHIPPIN
GOVERNMENT OF SRI LANKA

CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SH

500 GT OR MORE (UNLIMITED)
SUBJECT  : APPLIED SCIENCE
DATE : 05.07.2022
Time allowed THREE hours Total marks : 120
Answer any SIX (6) questions Pass marks  : 50%

Formulae and all intermediate steps taken in reaching your answer should be clearly shown. You
may draw sketches wherever required.

- -2
Constants to beuse - 8 =98M™ ¢ — 667 x 10-11 N m2kg~?

1.
a. A baseball is popped straight up into the air and has a hang-time of 6.25 s.
Determine the height to which the ball rises before it reaches its peak.
(4 marks)

b. State Newton's first law (3 marks)

c. A wave travelling in the positive x direction has a frequency of 25.0 Hz as in the
figure below. Find the

0/50m

i.  Amplitude
ii. ~ Wavelength
iii.  Period
iv.  Speed of the wave
(5 marks)

d. The focal length of a concave mirror is 3.0 cm. If an object 1.2 cm high stands 4.5 cm
from the mirror, determine the characteristics of the image (whether it is real or
virtual, upright or inverted) and find:

i. the size of the image
ii. its distance from the mirror
iii. state its characteristics
(8 marks)
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5)

6)

7

8)

a) What are the types of pumps widely used onboard merchant ships?

(06 marks)
b) Explain the difference between a positive displacement pump and centrifugal pump.

(04 marks)
¢) What are the signs of a centrifugal pump when experiencing initial stages of

cavitation?

(06 marks)
Write short notes on the below emergency machineries;
a) Emergency generator

(06 marks)
b) Emergency fire pump

(05 marks)
¢) Emergency air compressor

(05 marks)
a) Make a detailed sketch of a basic refrigeration cycle.

(08 marks)
b) Explain the purpose of having expansion valve, condenser, dryer and high pressure

cut out in the system.

(08 marks)
a) Name two types of steering systems used on ship.

(04 marks)
b) What checks to be carried out on steering system before leaving a port?

(08 marks)
¢) Name the main alarms and fault indications on a typical steering gear ksystem

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

(10 marks)
b) Explain what A/C power and D/C power is with an aid of a sketch.

(06 marks)
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a) Name the equipment available on board to comply with MARPOL requirements.

(06 marks)
b) Sketch and label an oily water separator or a sewage treatment plant.

(10 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION
GRADE : OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF 500
GT OR MORE (UNLIMITED)
SUBJECT  : GENERAL SHIP KNOWLEDGE
DATE : 2021 Time : 0900 to 1200 hrs
Time allowed THREE hours Total marks : 120
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 regards to Free Surface Effect (FSE):

a) Briefly describe the FSE & explain how the ship’s stability is affected.

b) List the factors which affects the FSC.

¢) What is the impact of FSC on ship’s list?

d) Derive the following formula;

FSC=  FSM
Displacement
(05 marks each)

2) A ship arrives in port with displacement of 6000 t and KG of 6 m. She then discharges
and loads the following:
Load 1 980 t cargo (KG 4.25 m)
550 t cargo (KG 6.0 m)
700 t bunkers (KG 1.0 m)
70t FW (KG 12.0 m)
Discharge : 1259 t cargo (KG 4.5 m)
675 t cargo (KG 3.5 m)
420 t cargo (KG 9.0 m)

During the stay in port 30 t of ol (KG 1.0 m) are consumed. If the final KM is 6.8 m and

FSM is 1200 tm, find the GM on departure.
(20 marks)
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4

5)

6)

A ship arrives at the mouth of a river with following particulars:
LBP =150m
MCTC=200 tm
TPC =15 tcm?
LCF =1.5 m aft of amidships
Drafts
Fwd 5.5m
Aft6.3 m

The vessel then has to proceed up the river where the maximum draft permissible is 6.2
m. It is decided to that ballast (SW) water to be taken in to fore peak tank to reduce the
aft draught 6.2 m. If the LCG of the forepeak tank is 60 m forward of the COF, find the
minimum amount of water to be taken into the tank.

(20 marks)

Answer the following questions with regards to the position of COG:
a) With the aid of a diagram, show the movement of COG of a vessel when a cargo is
being loaded on the tank top of the vessel on out board side by ship’s derrick.
i (10 marks)
b) “GM of a vessel may cause a vessel to be tender or stiff” explain this statement with
the aid of diagrams.

(10 marks)

a) With an aid of a labeled diagram describe the cross sectional framing arrangements
of a Transversely framed ship.

(12 marks)
b) Briefly explain the following constructional features of a ship.
i. Rise of Floor.
ii. Flare
iii. Keel and Stem rake. .
(02 marks each)

a) With the aid of a diagram describe the “After End” arrangement of a vessel showing
the strengthening members used to resist stresses.

(10 marks)
b) Sketch a labeled cross section of Duct Keel arrangement found on a Double bottom

structure.

(05 marks)
¢) List down the items required to be inspected related to Rudder and its attachments
during dry docking.

(05 marks)
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT  : MARINE METEOROLOGY

DATE : 02fos /2028 Time : 1300 to 1600 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 the following meteorological terms:
a) Insolation
b) Relative humidity
c) Adiabatic laps rate
d) Absolute humidity
e) Pressure gradient
f) Coriolis force
(05 marks each)

2) Answer the following questions with regards to surface wind:
a) During your watch following readings obtained from the related bridge equipment.
Using these data find true wind direction and speed which is to be entered on to the
deck log book.

Vessels Heading (Gyro) 1 048°
Course made good (GPS) 1 056°
Speed (GPS) 1 15Kts
Wind direction (Anemometer) : 60° Stbd
Wind Speed (Anemometer) : 8 Kts

(20 marks)
b) Gradient wind is the prominent wind pattern in some parts of the world. Briefly
explain what is meant by Gradient wind and generation of Gradient wind with
suitable sketches where applicable.
(10 marks)
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/

Knowledge of atmospheric stability may help mariner to understand various
meteorological phenomenon. With reference to atmospheric stability answer the flowing
questions:

a) Development and decaying of weather systems are influenced by vertically upward
and downward movement of air. Briefly describe causes for vertically upward and
downward movement of air.

(20 marks)

b) Development of low and high-pressure systems in earth’s atmosphere is mainly
govern by atmospheric stability. Define what atmospheric stability is and explain with
suitable diagrams stable equilibrium and unstable equilibrium.

(10 marks)

Answer the following questions in relation to weather and climatology of earth

atmosphere.

a) According to the climatic patterns of the earth, three major climate zones can be
defined. Explain with suitable diagrams these three climatic zones and reason for
these climatic zones.

(15 marks)

b) Comparatively it is noticeable that cloudy nights are warmer than clear nights.
Explain why cloudy nights are warmer than clear nights.

(15 marks)

Determination of atmospheric pressure is very important to mariners when determining
and forecasting associate weather.
a) Explain with suitable sketches principle and construction of an Aneroid Barometer
(20 marks)
b) Explain errors associated with an Aneroid Barometer.
(10 marks)

Answer the following questions with respect to water vapor at earth’s atmosphere:
a) Water balance of the earth’s atmosphere is managed by hydrological cycle. Define
what hydrological cycle is and explain in detail each element of hydrological cycle.
(15 marks)
b) There are different terms given to condensation at different levels of the atmosphere,
Enumerate and describe forms of condensation at ground level.
(15 marks)
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MERCHANT SHIPPING SECRETARIAT

GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT  : PRINCIPLES OF NAVIGATION

DATE 103" July 2021 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

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.

D
a) With the help of a diagram, establish the relationship between departure, d’long and
latitude.
(08 marks)
b) Briefly explain the following sailing Methods:
i.  Plane Sailing
ii.  Mercator Sailing
iii. ~ Composite Great circle sailing
(04 marks each)
2)
a) Define the following terrestrial / Celestial references with suitable sketches;
i.  Great Circle
ii.  Geographical Latitude of a place
iii.  First point of Libra
iv.  Right Ascension
v.  True Altitude
(04 marks each)
3)
a) Briefly explain the apparent motion of an inferior planet.
(10 marks)
b) Explain why Venus is sometimes referred to as a morning or an evening star.
(10 marks)
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5)

6)

b)

Explain the Phases of the moon with suitable sketches.

(08 marks)
With respect to the visibility of the moon’s surface, explain the Diurnal Liberation.
(06 marks)
Describe the total Lunar Eclipse.
(06 marks)
Briefly Explain the Following Electronic Chart formats:
i.  Vector chart
ii.  Raster Charts
(05 marks each)
What are the advantages of Electronic charts over the conventional paper charts?
(05 marks)
What are the methods available for updating the electronic charts?
(05 marks)

Define the followings:;
i, Civil twilight
ii. Nautical twilight
iii. Astronomical twilight
(03 marks each)
What condition must be satisfied for twilight to last all night?
(06 marks)
Explain the reasons why twilight last longer in higher latitudes.
(05 marks)

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

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

SUBJECT APPLIED SCIENCE

DATE : 11fos/2001

Time allowed THREE hours

ANSWER ANY SIX (06) QUESTIONS

Formulae and all intermediate steps taken in reaching your answer

may draw sketches wherever required. Electronic devices capable o
allowed.

Time : 1300 to 1600 hrs
Total marks  : 120

Pass marks  :50%

should be clearly shown. You
f storing and retrieving are not

g=98ms?,6=667x10"11 § m2kg2
1

a) A baseball is popped straight up into the air and has a hang-time of 6.25 s.
Determine the height to which the ball rises before it reaches its peak.

(04 marks)
b) State Newton's first law

(03 marks)

c) Awave travelling in the positive x direction has a frequency of 25.0 Hz as in the

figure below. Find the
0.080m

o AN A
A\/ \V

i Amplitude
ii.  Wavelength
iii.  Period
iv.  Speed of the wave

(05 marks)
d) The focal length of a concave mirror is 3.0 cm. If an object 1.2 cm high stands 4.5 cm

from the mirror, determine the characteristics of the image (whether it is real or
virtual, upright or inverted) and find:
i the size of the image
ii. its distance from the mirror
iii. state its characteristics

(08 marks)
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a) Find the kinetic energy of a wheel rotating at 4 rad/s given the mass is 3 kg and the
radius of gyration is 0.2 m
(04 marks)
b) A vessel accelerates from a velocity of 1 m/s at a rate of 0.2 m/s? for 30 seconds.
Using a velocity - time graph calculates the distance travelled
(05 marks)
) The wrench is used to loosen the bolt. Determine the moment of each force about the
bolt’s axis passing through point O.

%LM e 50 mm h.,.,.._.v.«..,.._».%,w,wm 200 mm -s-—-g

Fy=100N i
(04 marks)
d) What are the general properties of electromagnetic radiation?
(03 marks)
e) If Fe (Iron), Cu (Copper) and Zn (Zinc) metals exposed to electrolyte
and electrical contact, explain which metal get corroded.
Galvanic Series
Zn
Fe
Cu
(04 marks)
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a. Find the kinetic energy of a wheel rotating at 4 rad/s given the mass is 3 kg and the
radius of gyration is 0.2 m (4 marks)

b. A vessel accelerates from a velocity of 1 m/s at a rate of 0.2 m/s? for 30 seconds.
Using a velocity - time graph calculates the distance travelled (5 marks)

c. The wrench is used to loosen the bolt. Determine the moment of each force about the
bolt’s axis passing through point O.

- 250 mm = 200 mm -~

(4 marks)
d. What are the general properties of electromagnetic radiation? (3 marks)

e. If Fe (Iron), Cu (Copper) and Zn (Zinc) metals exposed to electrolyte
and electrical contact, explain which metal get corroded.

Galvanic Series
Zn
Fe
Cu

(4 marks)

a. A 7Xkgmass is being pulled towards the right with a rope that has a tension of 70 N
at an angle of 42 degrees to the x-axis. If the surface is frictionless, what acceleration
will the mass develop?

(4 marks)
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d)

A7 kg mass is being pulled towards the right with a rope that has a tension of 70 N
atan angle of 42 degrees to the x-axis. If the surface is frictionless, what acceleration
will the mass develop?

(04 marks)
Draw the shear and bending moment diagrams for the beam shown in the Figure
20 kN 40 kN
ABSY e D
2.5m"~— 3m —sz m-l
(08 marks)
Define Humidity
(03 marks)

A single-loop circuit contains two resistors and two batteries as shown in Figure
(Neglect the internal resistances of the batteries.) Find the current in the circuit.
(05 marks)
€, =60V

Y
1]

Ry=100Q R, = 8.09§

A student pulls a vacuum cleaner with a force of 40 N at an angle of 280 to the
horizontal. The vacuum cleaner moves 2m to the right. Find the work done.

(04 marks)
Young's modulus for brass is 8.96 x 1011Pa. A 120-N weight is attached to an 8-m
length of brass wire; find the increase in length. The diameter is 1.5 mm.

(04 marks)
The string at the right is 5.0 meters long and is vibrating as the fourth harmonic. The
string vibrates up and down with 48 complete vibrational cycles in 20 seconds.
Determine the frequency, period, wavelength and speed for this wave.

5.0 m

(08 marks)
Briefly explain Earth magnetic Field

(04 marks)
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a) A5 kg box on a horizontal table is pushed by a horizontal force of 15 N. If the
coefficient of friction is 0.4, will the box move? (04 marks)

b) Find the total resistance, current and power?
B tn ¢

K ¢a I

(08 marks)
¢) State Newton's Law of Universal Gravitation

(04 marks)
d) 3kg of gold at a temperature of 20 °C is placed into contact with 1 kg of copper at a
temperature of 80 °C. The specific heat of gold is 130 J/kg °C and the specific heat of
copper is 390 ] /kg °C. At what temperature do the two substances reach thermal
equilibrium?
(04 marks)
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a) A 0.400 kg bead slides on a curved wire, starting from rest at point A in Figure. If the
wire is frictionless, find the speed of the bead
i atB
ii. atC

¥ (05 marks)
b) An SUV with mass 1.80 x 103 kg is traveling eastbound at15.0 m/s, while a
compact car with mass 9.00 x 102 kg is traveling westbound at 15.0 m/s. The

cars collide head-on, becoming entangled. Find the speed of the entangled cars
after the collision. .

(04 marks)
¢) A certain machine moves a load of 300 N through a distance of 0.2 m by using an
effort of 15 N. If the effort moves through a distance of 5 m. calculate
i. The Mechanical Advantage
ii. The Velocity Ratio
iii. The machine’s efficiency

: (02 marks each)
d) Find 6,.

Air
(ny =1.00)

(05 marks)
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a) A Pitot tube is an instrument used to measure airspeed of an aircraft. Calculate the
change in pressure read by the instrument if the airspeed is 105 m/s. [Take the
density of air at these conditions as 0.95kg/m?]

(04 marks)

b) 6.2 liters of an ideal gas are contained at 3.0 atm and 37 °C. How many moles of this
gas are present? (R = 0.082 L atm / mol K)

(04 marks)

) John went to pick up his kid at the school. He was traveling about 20 m/s when the
release bell went off at 350 Hz. What frequency does John hear? (The speed of sound
in the air is 343 m/s)

(04 marks)

d) State Archimedes’ principle

(04 marks)

€) The small piston of a-hydraulic lift has a cross-sectional area of 3.00 cm?, and its
large piston has a cross-sectional area of 200 cm2. What downward force of
magnitude F1 must be applied to the small piston for the lift to raise a load whose
weight is Fg = 15.0 kN?

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

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

SUBJECT  : BRIDGE EQUIPMENT

DATE 11/os/ 2021 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

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) With reference to speed measurements, briefly explain what is meant by
i.  Water reference speed.
ii.  Ground reference Speed.
' (04 marks each)
b) With respect to “Doppler Sonar Log”, explain what “Janus Configuration” is, and
discuss its advantages over “single sonar beam”.
(07 marks)
¢) Explain why, the Doppler Log automatically switches over to “water track” mode
when operating in waters of over 200m depths.
(05 marks)
2)
a) Explain the effectiveness of following controls on the Autopilot system;
i. Weather (Yaw). 3
(05 marks)
ii. Off course alarm.
(04 marks)
b) What is meant by “Non Follow Up” steering mode?
(05 marks)

¢) Explain the sequins of steps to be followed when switching over from manual

steering to autopilot.
(06 marks)
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3) With regard to the Echo Sounder used for depth measurement,
a) Discuss the advantages and disadvantages of Single and Duel Transducers.
(08 marks)
b) Briefly explain;
i. the purpose of having Transmission Mark / Zero mark.
ii. how Multiple Echoes are formed.
iii. the errors due to formation of air bubbles under the transducer (Aeration).

(04 marks each)
4)
a) With respect to GPS explain the following segments:
i. Space
ii. Ground control
iii. Receiver/ User
(04 marks each)
b) Briefly explain the following errors encountered in GPS.
i. Atmospheric error :
ii. Multipath Error
(04 marks each)
5)
a) Discuss the inherent limitations of AIS
(06 marks)
b) Explain the following output data available in AIS.
i. Static data
(05 marks)
ii. Dynamic data
(05 marks)
iii. Voyage related data
(04 marks)
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6)
a) What is Index Error of a Sextant? Explain how it is identified and corrected for
by using horizon observation method

(09 marks)

b) What is meant by the interaction of side and index errors and how it should be
removed?

(04 marks)

¢) In measuring the sun’s diameter to obtain the Index Error, the following readings
were obtained on the sextant.

i) With the sun’s reflected image vertically below the true image and touching the
upper limb to lower limb of the true image, the reading obtained was 30.5° on
the arc. Similarly, With the reflected image vertically above the true image it
was 32.5” off the arc. Find the Index Error of the sextant and the semi diameter
of the sun.

(07 marks)

-
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION
GRADE - OFFICER IN CHARGE OF A NAVIGATIONAL WATCH ON SHIPS OF 500
GT OR MORE (UNLIMITED)
SUBJECT : MARINE METEOROLOGY
DATE : j3/os [2021 Time : 1300 to 1600 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.

D
(a) List and briefly describe Meteorological instruments available for a Navigating officer to
predict the weather conditions at sea.
(10 marks)
(b) Explain the principle and construction involved in Aneroid Barometer.
. (10 marks)
(c) DR 21°32°N, 102° 12’E, at 0820 GMT the ships Aneroid barometer read 1004.8 mb.
The temperature observed 28°C and instrument was located 26 m above sea level.
If Index error of the instrument was +1.2 mb. What is the correct reading that you
should record in the log book?
(10 marks)
2)
(a) Describe the sources of weather information available at a modern ship’s bridge.
(08 marks)
(b) What is Weather routing and what are the benefits of Weather routing?
(07 marks)
(c) Briefly explain two main categories of Facsimile charts.
(05 marks)
(d) Draw standard weather symbols for below descriptions.
i.  Heavy Rain
ii. Fog
iii.  Sky Obscured
iv.  Stationary front
v.  Wind speed 15 knots
(02 marks each)
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3)
(a) As an Officer of a navigational watch, explain warning signs you may observe prior to
approach a Tropical revolving storm.
(10 marks)
(b) You are on a passage from Busan, South Korea to San Francisco, USA. At present your GPS
position is Lat 42° 38.5’ N, Long 167° 12.8’ E and TRS warning was issued by Met office.
Explain how you would decide the location of the vessel with relation to the TRS.

(10 marks)
(c) Reference to above, explain your avoiding actions in the following situations.
i, When vessel in the Dangerous semi-circle
ii.  When vessel in the Navigable semi-circle
(05 marks each)
4) Write Short notes on the followings, with required diagrams;
a) Air Mass
b) Advection fog =

¢) Pressure tendency
d) Up-Welling current
¢) Cargo sweat

f) Land breeze

(05 marks each

5)
(a) Briefly explain formation of sea ice in calm weather conditions.
(05 marks
(b) What are the factors affect the movement of ice?
(05 marks
(¢) You are onboard a bulk carrier on a passage from Hamburg, Germany to St. Petersburg,
Russia in December. List down the warning signs of presence of ice ahead of your passage?
(10 mark,
(d) Reference to above, what are the precautions to be taken prior to entering into ice regions.
(10 marks
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6)
(a) Discuss the followings with regards to Wind;
i. Pressure gradient force
ii. Coriolis force
iii. Cyclostrophic force
iv. Friction

(03 marks each)
(b) Explain Geostrophic Wind and how you measure the Geostrophic wind in weather chart.

(08 marks)
(¢) Your vessel Auto pilot was on a steady course 045° with 15 knots speed indication in

GPS. Observed wind by observing ship’s anemometer was 100° with 20 knots. Find the
direction and speed of true wind.

(10 marks )
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b. Draw the shear and bending moment diagrams for the beam shown in the Figure

20 kN 40 kN

C
2.5m»-l<—3 m——Lz m>

c. Define Humidity (3 marks)

(8 marks)

d. A single-loop circuit contains two resistors and two batteries as shown in Figure

(Neglect the internal resistances of the batteries.) Find the current in the circuit.

£, =60V
— & 5 7

B

Ry=100Q R, = m:szg

o

|
=

1
)
E,=12V

(5 marks)

a. A student pulls a vacuum cleaner with a force of 40 N at an angle of 28° to the
horizontal. The vacuum cleaner moves 2m to the right. Find the work done.
(4 marks)

b. Young's modulus for brass is 8.96 x 1011Pa. A 120-N weight is attached to an 8-m
length of brass wire; find the increase in length. The diameter is 1.5 mm.
(4 marks)
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MERCHANT SHIPPING SECRETARIAT
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT : MATHEMATICS

DATE : 13/ o8] 2021 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

ANSWER ANY SIX (06) QUESTIONS Passmarks  :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) The sum of two numbers is 34 while their difference is 10. What are the
two numbers?
(04 marks)
b) Divide (x> — 4x* + 3x3 — 12) by (x — 3)
(05 marks)
¢) Solve the logarithmic equation
log,(x-1) =log,(x-3)
(05 marks)
d) Solve the below triangle
a=22, b=18, C=65°
(06 marks)
2)
il
a) Express with positive indices e
(02 marks)
b) Factorize
2y -4
(03 marks)
c) Prove the kx? + 2x - (k-2) = 0 has real roots for any value of “k”
(05 marks)
d) Prove
(sin® + cos )% = 1 +sin 26
(05 marks)
e) Find the equation of the line passing through (1,-1) and perpendicular to
the line y=2x-3
(05 marks)
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3)

4)

a) Draw the graph y = —x* +5x— 6
(05 marks)
b) The temperature of a cup of tea is recorded over time. The results are
shown in the table below. Find the correlation (relation to each other)
between the time and the temperature of the cup of tea.
Time (mins) | 0 1 2 4 5 8 | 10
Temp (°C) 95 | 89 | 81|76 | 72| 55|45

(08 marks)
c) Simplify
(16a* — 5a*) — (a* + 12a*) — (7a* - 11a* — 3a%)
(02 marks)
d) A vessel's fuel consumption varies as the cube of the speed and when the
speed is 15 knots.the consumption is 30 tons, Find the consumption when
the speed is increased by one knot

(05 marks)

a) Find the size of the each of the angles marked with letters in the diagram
below

(04 marks)
b) In spherical triangle WXY, W = 880924.5", x = 98° 10’, y = 100° 09".
Find w and X.

(08 marks)
) Construct the triangle ABC where AB=6 cm ,BC= 4cm ,C=7cm and draw

In-circle. Find the radius of it.
(08 marks)
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5)
a) Find General solution

1
0sf ==
“ 2

(04 marks)
b) Draw the graph of trigonometric functiony =3 sin%
(04 marks)
c) Find the volume of a square pyramid whose base has edge 4 cm, and
whose height is 11cm?
(04 marks)
d) The following figure shows the indicator card of a steam engine. Using
Simpson'’s rule find the area enclosed by the curve.

e

D

0.1 02 0.3 0.4 0.5

Numberof |1 [2 |3 [4 |5 |6 7'8 9 [10 |11
ordinate

Length of 410 | 530 | 520 | 500 | 390 | 300 280‘230 220|200 | 80
ordinate

(08 marks)
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6)

7)

a) A ellipse is given by the equation;

74 2
I8l
9 25
Find;
i.  Major axis
ii.  Minor axis
jiil.  vertices
iv. Foci

v.  Eccentricity
vi.  Equation of directrix
(12 marks)
b) In spherical triangle LMN, M = 44°16.0", L = 90%and m = 39°37".
Calculate | and ns.
: (08 marks)

a) Define rational numbers
(02 marks)
b) The length of a room is three times its breadth and its area is 108cm?.
Find its length and breadth
i (04 marks)
¢) Find the formula for a volume of a donut. Consider inner radius of donut
as r and outer radius of donut as R

(06 marks)
d) Find the component forms of the vector and magnitude and unit vector
a=2i+]j
b=i+5j
c=-2i+3j
i. a+b
ii. a2c
(08 marks)
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MERCHANT SHIPPING SECRETARIAT &
GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

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

SUBJECT : MARINE METEOROLOGY

DATE :02.10.2020 Time : 1300 to 1600 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) With reference to earth’s atmosphere answer following questions:

a) Different layers of Earth’s atmosphere are having different characteristics. In general,
Troposphere temperature decreases as height increases. Briefly explain why temperature
decreases as height increases in the Troposphere.

(15 marks)

b) Itis evident that surface temperature variation over the land and at sea, is having
considerable difference. Explain the meaning of diurnal range of atmospheric
temperature and why diurnal range of atmospheric temperature varies over land and at
sea.

(15 marks)

2) Heat is the one of the principle elements of most of the meteorological phenomena.
a) In relations to heat briefly describe following definitions
i.  Conduction
ii.  Convection
iii.  Radiation
iv.  Advection
(05 marks each)

b) Itis evident that due to change of temperature, relative humidity of a sample of air
changes even if no changes made to the amount of water vapor. Justify above statement
with suitable examples.

(10 marks)
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3) With reference to Tropical cyclones answer the following questions:
a) Deck Log book records of a vessel which is in South Indian Ocean are as follows.

Deck Log book records

Date: 27.02.2019

Time | Pressure | Temp. | Temp. RH Sea Swell Wind | Speed
Air Sea Dir

0900 1000.1 28 27 88 Very | moderate | N by E 34
rough

1000 999.2 28 27 88 Very | moderate | N by E 34
rough

1100 998.6 a1 27 90 Very | moderate | NNE 36
rough

1200 998.0 27 27 92 Very | moderate | NNE 37

| rough J

With reference to the above information identify semi-circle in which the vessel lies in
relation to Tropical cyclone and explain with reasons avoiding action to be taken
considering vessel is at open ocean.

(10 marks)

b) It is evident some Tropical cyclones recurve during their movement. Explain why

tropical cyclones re-curve in some occasions.

(10 marks)

¢) Formation of tropical cyclone influenced by many environmental factors. Briefly
describe these environmental factors which helps formation of a tropical cyclone.

4) Answer following questions with regards to surface winds:

(10 marks)

a) In general, 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) In some areas of the world seasonal wind completely reverses the general wind pattern in
the local area. In relation to above statement explain in detail SW monsoon in Indian

Ocean.

(15 marks)
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5)

6)

Answer following questions with regards to atmospheric conditions of the earth.

a) Over the years earth’s surface temperature has increased considerably, one of the key
reason is high industrialization of the world. Scientists are generally referring this
phenomenon as “Greenhouse effect”. Explain in detail what is Greenhouse effect and
how this effect contribute to global heating.

(15 marks)

b) Polar regions of the earth are having least surface temperature compared to other regions.
Explain with suitable diagrams why polar regions are colder than equatorial regions.

(15 marks)
Precise determination of atmospheric pressure is very important to mariners when
determining and forecasting associate weather.
a) Explain with suitable sketches principle and construction of a Barograph.

(20 marks)
b) Explain errors associated with a Barograph.

(10 marks)

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

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

SUBJECT  : PRINCIPLES OF NAVIGATION

DATE : 23" October 2020 Time : 0900 to 1200 hrs

Time allowed THREE hours Total marks : 120

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) Define the following with the aid of diagrams;
i. GHA
ii. SHA
iii.  Declination
iv.  Magnitude
(2.5 marks each)
b) With the aid of diagrams derive the following:
i.  LHA* =GHAy + SHA* + Long (E)
ii. LHA*=GHAy + SHA* - Long (W)
(05 marks)
¢) Calculate the LHA of a star whose RA is 75°, for an observer in longitude 50°E,
when GHAy is 200°.

(05 marks)
2) a) Why does the duration of the moon’s Synodic Period is longer than the Sidereal
Period?

(06 marks)
b) With an aid of a sketch describe a lunar eclipse.

(06 marks)
¢) With the aid of diagrams describe the phases of the moon.

(08 marks)
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3)

4)

5)

a) Explain the Kepler’s three laws of planetary motion.

(10 marks)
b) Describe the difference of Inferior and Superior conjunctions.

(05 marks)
c) With the aid of a diagram explain Apparent motion of planet “Jupiter”

(05 marks)

a) What is Equation of time and describe the two components El and E2 of Equation of
time.

(09 marks)
b) Fill below diagram with details and show the Equation of time.
(06 marks)
Gl
G
c) Describe how you find Equation of time from Almanac.
(05 marks)
a) Sketch the PZX triangle and mark the parts in the triangle.
(10 marks)
b) States the Napier’s rules for right angled spherical triangle with a clear diagram
(05 marks)
c) List corrections to be applied to Sextant Altitude to get True Altitude.
(05 marks)
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6) a) List down three common chart projections.

(06 marks)
b) Describe the use of gnomonic charts for plotting a great circle track between two

points and describe the procedure of transferring the great circle track to a
Mercator chart.

(08 marks)
¢) List the advantages of the Mercator charts

(06 marks)

End.
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