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(Paper Format) 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR PERSONS ON BOARD (Management Level) 

PAPER: NAVAL ARCHITECTURE PAPER - II 

TIME: 3 HOURS   PASS MARKS: 100  MAX. MARKS: 200 

NOTES: 

1. Question No. 1, 2, 3 & 4 are compulsory.  Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q. 1 M.V.HINDSHIP (Advanced Problems on Ship Stability)

Q. 2 BILGING (Box shaped vessel) 

Q. 3 CENTER OF PRESSURE/ THRUST DUE TO LIQUID PRESSURE/ SF AND BM 

Q. 4 SKETCH AND LABEL MIDSHIP SECTIONS 

Q. 5 THEORY ON STABILITY (Rolling of Ships/ Heel while turning/ Wind and Weather heeling criteria/ Torsional 

Stress)

Q. 6 PASSENGER SHIP SUBDIVISION/ FIRE INTEGRITY  

Q. 7 TONNAGE/ LOADLINE CONVENTION 

Q. 8 SHIP BUILDING MATERIALS/ SHIPYARD PRACTICES 

Q. 9 INCLINING TEST/ STABILITY AT MODERATE AND LARGE ANGLES OF HEEL 

Please note that the above format is only an indicative of the examination paper. The candidates are advised 

to refer to detailed teaching syllabus and the course outline. 

************************** 



GOVERNMENT OF INDIA 
PM PAPER Date: - 12th-Nov-2025

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2 & 3 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 MV Hindship is floating at a displacement of 17,250 tonnes in water of R.D. 1.008.
She is at Angle of Loll of 7.5°.
Her FSM is 1485 TM.
Assuming she is wall-sided, calculate her KG and also find her GM at Angle of Loll.

Q.2 A box-shaped vessel 40 m long and 20 m wide and 5.0 m deep is floating in D.W of R.D 1.005
with even keel draft of 3.0 m with KG 4.2 m.
A mid-ship compartment extending from side to side, 15 m long, with permeability 80% is bilged.
Calculate the GM after bilging.

Q.3 An end bulkhead 9.6 m deep has the following equally spaced horizontal ordinates commencing
from the top:
8.8, 8.5, 8.6, 7.6, 6.8 and 5.1 respectively.
Tank contains water of density 1.015 to a sounding of 11.3 m.
Calculate the thrust and height of centre of pressure from base.

Q.4 Sketch and label the midship section of a Type 2 Chemical Carrier.

Q.5 Master of a very large container vessel, such as Post-Panamax vessels, have complained that
they have encountered very severe rolling with heavy seas from the bows or quarters, at times
losing large numbers of containers overboard.
Discuss the factors responsible for such large rolling and remedial action required to prevent it.

Q.6 With respect to subdivision requirements of passenger ships as per SOLAS 1974 as amended,
explain:
a) Flooded length
b) Permissible length
c) Subdivision loadlines

Q.7 Discuss the “Conditions of Assignment” as per the International Convention on Loadlines as
amended.

Q.8 Write short notes on:
a) Torsional stresses induced by a ship’s rolling motion
b) Racking stresses due to heavy rolling

Q.9 Describe the damage stability criteria for passenger ships.



GOVERNMENT OF INDIA 
AM PAPER Date: - 12th-Nov-2025

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2 & 3 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 MV Hindship is floating at a displacement of 17250 tonnes in water of R.D 1.008. She is at an 
angle of loll of 7.5°. Her FSM is 1485 TM.
Assuming she is wall-sided, calculate her KG and also find her GM at Angle of Loll.

Q.2 A cantilever 10 m long carries a concentrated load of 50 kN at its free end.
The weight of the cantilever is 150 kN.
Determine the S.F / B.M values at 1 m equal interval and draw the curves.

Q.3 A box-shaped vessel 40 m long and 20 m wide and 5.0 m deep is floating in D.W of R.D 1.005 
with even keel draft of 3.0 m with KG 4.2 m.
A mid-ship compartment extending from side to side, 15 m long, with permeability 80% is bilged.
Calculate the GM after bilging.

Q.4 Sketch and label the midship section of a hatch-coverless cellular container vessel.

Q.5 a) Explain what is heel due to turning, and discuss the effect of KG on direction of heel.
b) What are the advantages of prefabrication?

Q.6 a) Sketch and describe sheer plan and body plan.
b) Explain what is Angle of Loll and its corrective actions you will take on a general cargo ship.

Q.7 a) Explain in detail a test carried out on metals to determine its toughness.
b) Write short notes on three ways of connecting aluminium structures to steel.

Q.8 a) Explain in detail why subdivision load lines are assigned.
b) Write notes on passenger ship subdivision load lines

Q.9 Describe the damage stability criteria for Passenger ships.



GOVERNMENT OF INDIA 

PM PAPER Date: - 4th-Aug-2025 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2 & 3 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 M.V. Hind ship is floating at a displacement of 17250 tonnes in water of R.D 1.008. She is at

Angle of Loll of 7.5°. Her FSM is 1485 TM. Assuming she is wall sided, calculate her KG and also

find her GMF at Angle of Loll.

Q.2 A box shaped vessel 160m x 18m floats in SW at an even keel draft of 6.4m. A forward hold

of length 25 m whose aft bulkhead is 40m aft of the FP and is bilged. If the permeability of the

hold is 80% and KG of vessel was 4.7 m. Determine Fwd & Aft draft in the final condition.

Q.3 A box shaped barge of length 60 m has 4 identical compartments. Hold No. 1 & No. 4 has 300t

each and Hold No. 2 & No. 3 has 120 t each and floating on an even keel. If the light displacement

is 480t draw the SF & BM diagram at 5 m interval.

Q.4 Sketch and label mid-ships section of a LNG vessel and describe its salient features.

Q.5 Write Short Notes on:

i) Racking Stresses induced by ships Rolling Motion.

ii) Reduction of Torsional Stresses in a vessel.

Q.6 i) Describe the stress-strain relationship in a metal.

ii) Compare and contrast between Steel and Aluminum in ship building.

Q.7 a. As a Chief Officer, give full details of the items that you will have checked and prepared to

ensure the weather-tight integrity of the ship to present the ship for Load Line Survey.

b. What do you understand by subdivision load line and why is it necessary on passenger ships?

Q.8 As per the Tonnage Convention, draw neat diagrams for the following:

a. An excluded space with restricted end opening;

b. An enclosed space that is covered from above and below;

Q.9 a. With the help of suitable sketches explain the principle of inclining experiment.

b. List the precautions which must be taken while conducting the experiment.

------------------------------------------------------------- X—X ----------------------------------------------------------- 



 

GOVERNMENT OF INDIA 

AM PAPER           Date: - 4th-Aug-2025 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

 

TIME: 3 Hours   PASS MARKS: 100   MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 

Q.1 M.V. ‘Hindship’ was floating with all compartments empty except as follows: 

No. 2 (P & S) DB tanks full with water ballast. 

No. 1 DB tank contained 100 tonnes of H.F.O. 

An Inclining Experiment was conducted in this condition. A weight of 10 tonnes Kg. 10.2 m, shifted 

transversely through a distance of 17.6 m, caused a deflection of 8.3 cms in a plumb line 8.5 m in length. 

Calculate the GM (solid) and the KG of the light ship. 

 

Q.2 A box shaped vessel 160 m x 18 m floats in SW at an even keel draft of 6.4 m. A forward hold of length 

25 m whose aft bulkhead is 40 m aft of the FP and is bilged. If the permeability of the hold is 80% and KG of 

vessel was 4.7 m. Determine Fwd & Aft draft in the final condition. 

 

Q.3 A box shaped vessel 24 m long and 6 m wide has light displacement of 120 tonnes. Iron ore (SF 0.6) is 

loaded, 3 m high at the forward and aft ends, sloping steadily to zero at the centre. Draw the SF and BM 

diagrams to scale. Note: The cargo has no slope in the athwart ships direction. 

 

Q.4 Sketch and label the mid-ship section of a Ro-Ro vessel. 

 

Q.5 With reference to Intact Stability Code (2008) explain with suitable diagram the severe wind and 

weather heeling criteria to be satisfied by cargo ships. 

 

Q.6 a) Describe body plan, sheer plan, half breadth plan and their uses? 

b) Differentiate between ‘Floodable length’ & ‘Permissible length’. 

 

Q.7 Define as per International Convention on Tonnage measurement: 

i) Upper Deck      ii) Depth     

iii) Weather tight      iv) Excluded space 

 

Q.8 a) What are the advantages and disadvantages of using Aluminum in ship building? 

b) Explain how Aluminum is joint to steel as corrosion control methods. 

 

Q.9 a) With the help of suitable sketches, explain the principle of inclining experiment. 

b) List the precautions which must be taken while conducting the experiment. 

 
------------------------------------------------------------- X—X ----------------------------------------------------------- 



GOVERNMENT OF INDIA 
PM PAPER Date: - 14th-May-2025 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2 & 3 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 M.V. Hindship floating at a draught of F:5.73m, A:6.42m, at an angle of loll of 4°. FS moment
= 1563 tm. Assuming the ship to be wall-sided, calculate her KG.

Q.2 A box-shaped vessel 190m x 25m is floating at an even keel draft of 8m. There is a watertight
compartment 8m deep with watertight flat at 2m. The length of the compartment is 15m and its
aft bulkhead is 20m forward of midship. Find the draft of the vessel if the watertight compartment
gets bilged above the flat. The permeability of cargo in the water tight compartment is 70%.

Q.3 A box shaped vessel 50m x 12m is divided into four compartments of equal length when
loaded with homogeneous cargo level stowed as follows: No. 1 and No. 4 = 125t each. No. 2 and
No. 3= 180t each, the vessel floats in SW at EK draft of 3m. Draw SF / BM diagram for the vessel.

Q.4 Sketch & label the mid-ship section of double hull oil tanker.

Q.5 Describe the importance of following for subdivision load lines as per SOLAS:
a) Uniform average permeability b) Criterion of service numeral
c) Factor of subdivision

Q.6 Describe the IMO weather criteria for severe wind and rolling as required by intact stability.

Q.7 With reference to ‘International Convention’ on ‘Tonnage of Ships’ write short notes on the
following:
i) Gross Tonnage ii) Net Tonnage
iii) Excluded spaces iv) Enclosed Spaces

Q.8 a) What are the special measures adopted to maintain fire growth potential on ships?
b) Write short notes on the following:
i) Standard fire test ii) Types of bulkheads iii) Special Category Spaces.

Q.9 a) What are the Limitations of rolling period test?
b) What is forced rolling and synchronise rolling?
c) Explain the principle involved in inclining experiment to determine KG of light ship?

------------------------------------------------------------- X—X -----------------------------------------------------------



 

GOVERNMENT OF INDIA 
AM PAPER            Date: - 14th-May-2025 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 
 

TIME: 3 Hours   PASS MARKS: 100   MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 
Q.1 A box-shaped barge, 32m long and 5m broad, is empty and afloat on an even keel. It has four 
identical holds and its light displacement in 120t, Bulk cargo is then loaded and trimmed level as follows: 
No. 1: 124 t, No.2: 216 t, No. 3: 134 t and No. 4: 225 t. The final drafts are 4m fwd and 6m aft. Draw the 
SF and BM curves to scale. 
 
Q.2 A deep tank bulkhead 10m deep has following equally spaced horizontal ordinates commencing 
from top: 8.0, 7.5, 6.8, 5.8, 4.5m. Tank contains SW to a sounding of 11m. Calculate the thrust and 
position of COP with respect to top of bulkhead. 
 
Q.3 MV Hindship is floating at an even keel draught of 8.20m in water of density 1.020. She has to 
proceed to an upriver port where the density of water is 1.005 and where maximum allowable draught 
is 8.00m. 
Calculate the amount of cargo to discharge and position with respect to aft perpendicular from where it 
should be discharged, so that she arrives at the upriver port with an even keel draught of 8.00m. 
 
Q.4 Sketch and label the mid-ship section of a Cellular Container Ship. 
 
Q.5 Write notes on: 
a) Parametric rolling 
b) Free surface effect due to a slack tank. 
c) Effect of draft and displacement of rolling. 
 
Q.6 Write short notes on: 
a) Type B-60 Ship 
b) Net Tonnage 
c) Permissible length 
 
Q.7 a) What is meant by ‘Subdivision Load Lines’? 
b) What are the requirements as per SOLAS for assigning, marking and recording of subdivision load 
lines for passenger ships? 
 
Q.8 a) Explain significance of different grades of steel for shipbuilding. 
b) Briefly describe methods of corrosion control at joint of steel hull with Aluminum super structure? 
 
Q.9 In accordance with Intact stability code 2008 what are the requirements. 
i) Regarding Righting lever and GM for Cargo ship 
ii) Regarding heeling for a Passenger ship. 
 
------------------------------------------------------------- X—X ----------------------------------------------------------- 



GOVERNMENT OF INDIA 
PM PAPER Date: - 5th-Feb-2025 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2 & 3 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 M.V. Hindship is floating at a draught of F/5.73m, A/6.42m, at an angle of loll of 4°.
FS moment = 1563 mt. Assuming the ship to be wall-sided, calculate her KG.

Q.2 A box-shaped vessel (150m x 20m) is floating in SW at a draught of 6.7m. A 20m long compartment
whose fwd bulkhead is 40m from the fwd end of the vessel is loaded with cargo of a permeability of 50%.
Calculate the new drafts if this compartment is bilged.

Q.3 An end bulkhead 9.6m deep has the following equally spaced horizontal ordinates commencing from
the top: 8.8, 8.5, 8.0, 7.4, 6.8, 6.0 & 5.1 respectively. Tank contains water of density 1.015 to a sounding
of 11.3m. Calculate the thrust and height of the centre of pressure from the base.

Q.4 Sketch & label the mid-ship section of a hatch coverless container ship. Illustrate additional features
for compensating loss in strength due to large openings.

Q.5 Explain how the rolling test is taken. What is the relationship between GMT and rolling period?
What precautions must be observed when using the formula?

Q.6 Write short notes on the following:
a) Functional requirements of fire protection and detection.
b) "A" class division.
c) Sprinkler type fixed fire extinguishing system.

Q.7 a) Explain the salient features of the Load Line Convention.
b) State the difference between Type A and Type B-60 ships.

Q.8 a) Sketch and describe a sheer plan and body plan.
b) What are the advantages of prefabrication?

Q.9 a) Which ships are required to undergo an inclining experiment?
b) An inclining experiment was conducted on M.V. Hindship with all tanks and compartments empty
except 30t of diesel oil in each of 7P and 7S tanks, and also 10t of fresh water in each of the tween deck
drinking water tanks P and S. When a weight of 5.70t (KG 10.2m) was shifted transversely through 17.1m,
a plum line deflected 5 cms. Calculate her light KG and GM.

------------------------------------------------------------- X—X ----------------------------------------------------------- 



GOVERNMENT OF INDIA 
AM PAPER  Date: - 5th-Feb-2025 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 MV Hindship is floating in water of density 1.015 at draughts of F/6.40m, A/7.20m.
Calculate the amount of cargo to discharge and position with respect to the aft perpendicular from
where it should be discharged to reduce her forward draught by 40 cms without change in draught aft.

Q.2 The slop tank of a tanker has vertical ordinates measured from the deck downwards spaced equally
at intervals of one meter as follows: 0, 3.25, 4.4, 5.15, 5.65, 5.9, and 6.0m. Find KP (ht of COP above the
bottom) and the thrust when the tank is full of slop of RD 0.98.

Q.3 a) A coaster of length 80m, breadth 8m, has a rolling period of 10 seconds. If her rolling coefficient is
0.75, calculate her approximate GM.
b) MV Hindship is at a draught of F/7.4, A/8.62m, KG 7.0m, FSM 1200, and speed of 13.0 knots. She
turns in a circle of radius 400m. Calculate the heel produced.

Q.4 Sketch and label the mid-ship section of an LPG ship.

Q.5 With reference to Intact Stability Code (2008) explain with suitable diagrams, the severe wind and
weather heeling criteria to be satisfied by Cargo vessels.

Q.6 Under subdivision of ships, describe any three:
i) Permeability of compartments
ii) Criterion of service numeral
iii) Floodable length
iv) Permissible length

Q.7 Differentiate between enclosed spaces and excluded spaces as per International Tonnage
Convention.

Q.8 With the help of a block diagram, explain the general layout of a shipyard and their inter-
relationship.

Q.9 Describe fully the procedure for doing the inclining experiment.

------------------------------------------------------------- X—X ----------------------------------------------------------- 



GOVERNMENT OF INDIA 
PM PAPER Date: - 12th-Nov-2024 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2 & 3 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 A undivided DB tank of length 18m has the following ½ ordinates of waterline at equal intervals
measured from forward bulkhead:
2.0, 2.8, 3.9, 5.2, 6.7, 8.0, 10.1m respectively. F.O. of RD 0.9 is loaded to a sounding of 0.8m in the tank.
Assume the tank to be wall-sided. Determine the KG fluid in the final condition if initial displacement was
20,000 Ts and KG = 10m.

Q.2 A box-shaped vessel 160m X 18m is floating in S.W. at an even keel draft of 6.4m. A forward hold of
length 25m whose aft bulkhead is 40m aft of F.P. is bilged. If the permeability of the hold is 80% and KG
of the vessel was 4.7m. Determine F & A draft in final condition.

Q.3 A box-shaped vessel 30m X 8m floats in SW with ore of S.F. 0.67m³/T stored to a height of 4m at the
mid length and sloping uniformly to nil at sides. The vessel then floats in FW at an even keel draft of 4m.
Draw S.F. & B.M. diagram for the vessel.

Q.4 Draw the mid-ship section of large double-hull crude oil tanker.

Q.5 Explain how the rolling test is taken. What is the relationship between GMT and rolling period? What
precautions must be observed when using the formula.

Q.6 Write short notes on the following:
a) Functional requirements of fire protection and detection.
b) "A" class division.
c) Sprinkler type fixed fire extinguishing system.

Q.7 Write short notes on:
a) Multiple loadline
b) Enclosed space as per Tonnage convention

Q.8 a) Sketch and describe sheer plan and body plan.
b) What are the advantages of pre-fabrication?

------------------------------------------------------------- X—X ----------------------------------------------------------- 



GOVERNMENT OF INDIA 
AM PAPER  Date: - 12th-Nov-2024 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 M.V. Hindship is in condition No. 5 at a discharge port. After discharging 400t cargo from No. 1 TDK
and 500t from No. 3 TDK and the entire cargo from No. 5 Poop Deck has to proceed to a nearby port for
balance discharge. Calculate GMF and Dynamical Stability till 30°.

Q.2 A box-shaped vessel 40 long, 20m broad and 5m deep is floating in DW of RD 1.005 with drafts
F=3.0m and A=3.0m, KG 4.2m. If an amidships compartment, 15m long, extending from side to side with
permeability 80% is bilged. Calculate GM after bilging.

Q.3 The breadths of water-plane of a vessel 180m in length, displacing 20,000 tonnes in water of density
1.005, measured at equi-spaced intervals from forward are 0, 5, 11, 18, 29, 29, 22, 18, 12 & 9 meters
respectively. Calculate BMT.

Q.4 Sketch and label the mid-ship section of Ro-Ro vessel.

Q.5 With the help of a suitable sketch, explain the Wind and Weather Criterion (Rolling Criterion) as
enumerated in the IMO Code of Intact Stability.

Q.6 Explain:
a) Type A-60 Fire division
b) Alternate Load lines
c) Permissible length

Q.7 Write short notes on:
a) Multiple loadline
b) Enclosed space as per Tonnage convention

Q.8 a) Explain the testing of metals in ship building.
b) Sketch and describe sheer plan and body plan.

Q.9 State with suitable sketches the difference between the Heeling arm curve and the Righting arm
curve for a vessel authorized to carry grain.

------------------------------------------------------------- X—X ----------------------------------------------------------- 



GOVERNMENT OF INDIA 
PM PAPER Date: - 5th-Aug-2024 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2 & 3 are compulsory. Attempt any FOUR from the remaining questions.
2. All questions carry equal marks i.e. 25 marks each.
3. Non-programmable single memory scientific calculator is permitted.
4. Wherever applicable sketches should be drawn to support the answer.

Q.1 M.V. Hindship is floating at a draft if F 5.73 m, A 6.42 m, is at an angle of loll of 4O, FS moment 1563
mt. Assuming the ship to be wall sided, calculate her KG.

Q.2 A box shaped vessel 40m long, 20m broad and 5m deep is floating in DW of RD 1.005 with drafts F =
3.0m and A = 3.0m, KG 4.2m. If an amidships compartment, 15m long extending from side to side with
permeability 80% is bilged. Calculate GM after bilging.

Q.3 The breadths of water plane of a vessel 180m in length, displacing 20,000 tonnes in water of density
1.005, measured at equi-spaced intervals from forward are 0, 5, 11, 18, 29, 29, 22, 18, 12 and 9 meters
respectively. Calculate BM.

Q.4 Sketch & label the Mid-ship section of a hatch coverless container ship. Illustrate additional features
for compensating loss in strength due to large openings.

Q.5 Master of very large container vessel, such as Post Panamax Vessels, have complained that they have
encountered very severe rolling with heavy seas from the bows or quarters, at times losing large numbers
of containers overboard. Discuss the factors responsible for such large rolling & remedial action required
to prevent it.

Q.6 With respect to subdivision requirements of passenger ships as per SOLAS 1974 as amended explain:
a) Flooded length b) Permissible length c) Subdivisions Loadlines

Q.7 Discuss the “Conditions of Assignment” as per the International convention on Loadlines as amended.

Q.8 Write short notes on:
a) Torsional stresses induced by a ships Rolling motion.
b) Racking Stresses due to Heavy Rolling.

Q.9 Why & when the inclining test is conducted on ships? Describe the procedure of such test and state
the precautions necessary?

------------------------------------------------------------- X—X ----------------------------------------------------------- 



 

GOVERNMENT OF INDIA 
AM PAPER            Date: - 5th-Aug-2024 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 
 

TIME: 3 Hours   PASS MARKS: 100   MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 
Q.1 MV Hindship is floating in water of density 1.015 at draughts of F/6.40m, A/7.20m. Calculate the 
amount of cargo to discharge and position with respect to aft perpendicular from where it should be 
discharged to reduce her forward draught by 40 cms without change in draught aft. 
 
Q.2 A uniform beam is 16m long and weighs 160 kg. It is supported at points 2m from each end. A load 
of 15 kg is placed at a point 6m from end A and uniform weights of 30 kg is spread over a length of 5m 
from end B. Find the SF and BM. What is the maximum value of BM and at what point does it occur. 
 
Q.3 A vessel 120m long and 20m wide is floating in DW of RD 1.018 with an even keel draft of 5.0m. A 
mid-ships compartment extending from side to side, 15m long, with its aft bulkhead at midship is bilged. 
It has a DB tank 1.2m below the hold. The hold with permeability 40% is bilged. Calculate the forward 
and aft drafts. 
 
Q.4 Sketch & describe the construction of a midship section of a Double Hull VLCC. 
 
Q.5 Describe IMO severe wind and weather heeling criteria with suitable diagram. 
 
Q.6 a) List down Conditions of assignment as per ILLC 1966. Describe special conditions of assignment 
for Type A ship. 
b) Explain the different types of Fire Bulkheads as mentioned in SOLAS? 
 
Q.7 What is Basic Freeboard? Explain how are the following corrections applied to the basic freeboard: 
a) Correction for Block Coefficient 
b) Correction for Depth 
c) Correction for Position of Deck line 
 
Q.8 With suitable sketches explain various basic tests carried out on steel in shipyard. 
 
Q.9 Describe the procedures of Inclining experiment of a ship and state precautions to be observed. 
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Q.1 The vertical ordinates of a transverse watertight bulkhead 12 m broad, measured from ship side to
the center line at equal intervals are: 0, 3.5, 6.8, 7.5, 10m resp. Find the height of COP from tank bottom
and the thrust when the tank is filled with sea water to a sounding of 15 m.

Q.2 A cantilever 10 m long carries a concentrated load of 50 KN at its free end. The weight of the
cantilever is 150 KN. Determine the SF / BM values at 1m equal interval and draw the curves.

Q.3 A box shaped vessel 180m long and 30 m wide is in SW with an even keel draft of 7m. A
compartment of length 24m whose forward bulkhead if 24m from the forward perpendicular,
permeability 60%, is bilged. Find the new drafts.

Q.4 Sketch and label the midship section of a hatch cover less cellular container vessel.

Q.5 Describe with the neat sketch IMO wind and weather heeling criteria as required by code of intact
stability.

Q.6 a) State the procedures for conducting an inclining experiment.
b) State the difference between Type A and Type B- 60 ships.

Q.7 a) Explain in detail a test which is carried out on metals to determine its toughness.
b) Write short notes on three ways of connecting aluminum structures to steel.

Q.8 List the ‘conditions of Assignment’ of Loadline of a ship as per the Loadline Convention. Describe
any three conditions of assignment.

Q.9 Sketch and describe the following:
i) Sheer Plan ii) Half breadth plan
iii) Body Plan iv) Management of a steel stockyard.
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Q.1 M.V. Hindship is in condition No. 5 at a discharge port. After discharging 400t cargo from No. 1 TDk 
and 500t from No. 3 TDk and the entire cargo from No. 5 Poop Deck has to proceed to a nearby port for 
balance discharge. Calculate GMT and Dynamical stability till 30O. 
 
Q.2 A box shaped vessel 150 x 20 m is floating is SW at a draft 6.7m. A 20m long compartment whose fwd 
bulkhead is 40m from the fwd end of the vessel, is loaded with cargo of a permeability 50%. Calculate the 
new drafts if this compartment is bilged. 
 
Q.3 An end bulkhead 9.6m deep has the following equally spaced horizontal ordinates commencing from 
the top 8.8, 8.5, 8.0, 7.4, 6.8, 6.0 & 5.1 respectively. Tank contains water of density 1.015 to a sounding 
of 11.3m. calculate the trust and height of centre of pressure from base. 
 
Q.4 Sketch and label the Mid-ship section of ro-ro vessel. 
 
Q.5 Master of very large container vessel, such as Post Panamax Vessels, have complained that they have 
encountered very severe rolling with heavy seas from the bows or quarters, at times losing large numbers 
of containers overboard. Discuss the factors responsible for such large rolling & remedial action required 
to prevent it. 
 
Q.6 With respect to subdivision requirements of passenger ships as per SOLAS 1974 as amended explain: 
a) Flooded length  b) Permissible length   c) Subdivisions Loadlines 
 
Q.7 Discuss the “Conditions of Assignment” as per the International convention on Loadlines as amended. 
 
Q.8 Write short notes on: 
a) Torsional stresses induced by a ships rolling motion. 
b) Racking Stresses due to Heavy Rolling. 
 
Q.9 Why & when the inclining test is conducted on ships? Describe the procedure of such test and state 
the precautions necessary? 
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Q.1 The equally spaced horizontal ordinates of the after bulkhead of a tank 12m high measured from the 
keel upwards are: 4.0, 6.1, 8.2, 9.1, 10.5 and 12.0 respectively. Find the height of COP above the bottom 
when the tank is full of SW to a sounding of 12.0m. 
 
Q.2 M.V. Hindship is floating at a displacement of 17250 tonnes in water of R.D. 1.008. She is at Angle of 
Loll of 7.5O. Her FSM is 1485 TM. 
Assuming she is wall sided, calculate her KG and also find her GMF at Angle of Loll. 
 
Q.3 A box shaped vessel 40m long and 20m wide and 5.0m deep is floating in DW of RD 1.005 with even 
keel draft of 3.0 m with KG 4.2m. A mid-ship compartment extending from side to side, 15m long, with 
permeability 80% is bilged. Calculate the GM after bilging. 
 
Q.4 Sketch and label the Mid-ship section of a Type 2 Chemical carrier. 
 
Q.5 a) Explain what is heel due to turning and discuss the effect of KG on direction of heel. 
b) What are the advantages of prefabrication. 
 
Q.6 a) Sketch and describe sheer plan and body plan 
b) Explain what is Angle of loll and its corrective action you will take on a general cargo ship. 
 
Q.7 a) Explain in detail a test which is carried out on metals to determine its toughness. 
b) Write short notes on three ways of connecting aluminum structures to steel. 
 
Q.8 a) Explain in detail why subdivision load lines are assigned. 
b) Show with a neat sketch damaged stability criteria to be complied with by passenger ship. 
 
Q.9 Describe the damage stability criteria for Passenger ships. 
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Q.1 M. V. HINDSHIP is floating at an even keel draught of 8.20m in water of density 1.020. She has to
proceed to any upriver port where the density of water is 1.005 and where maximum allowable draught
is 8.00m. Calculate the amount of cargo to discharge and position with respect to aft perpendicular from
where it should be discharged, so that she arrives at the upriver port with an even keel draught of
8.00m.

Q.2 A fore-peak bulkheads is 21m wide at its upper edge. Its vertical depth at the centre-line is 4.2m.
The vertical depts on each side of the centre-line at 3.5m intervals are 3.6, 2.7 and 0.3m, respectively.
Calculate the load on the bulkhead and the depth of the centre of pressure below the top of the
bulkhead when the fore-peak tank is filled with salt water to a head of 5m above the top of the
bulkhead.

Q.3 A box shaped vessel 100 m long, 20m wide, 12 m deep is floating in salt water on an even keel draft
of 6m. A forward centre compartment is 10m long, 12m wide and extends from the outer bottom to a
watertight flat, 4m above the keel. The compartment contains cargo of permeability 25 per cent. Find
the new drafts if this compartment is bilged.

Q.4 Sketch, label & describe the construction of a midship section of an OBO carrier. Describe salient
features of this ship.

Q.5 Explain how the rolling test is taken. What is the relationship between GMT and rolling period?
What precautions must be observed when using the formula?

Q.6 a) Write short notes on Sprinkler type fixed fire extinguishing system.
b) Explain Standard Fire test of Fire Bulkheads for Fire Integrity of Ships.

Q.7 a) Draw and explain Passenger ship subdivision load lines.
b) For assignment of free board to ship explain the following:
i) Block coefficient ii) Correction for sheer profile iii) Bow Height Correction

Q.8 Write short note on:
a) Multiple Loadline b) Enclosed space as per Tonnage Convention

Q.9 Sketch and describe the following:
i) Sheer Plan ii) Half breadth plan
iii) Body Plan iv) Write a short note on ‘management of a steel stockyard’.
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Q.1 M. V. Hindship condition No.3 is listed 3O to Stbd. It is desired to increase her trim to 3 metres by 
stern and to bring her upright by transferring ballast from No. 2 DB tanks to No. 4 DB tanks P and S only. 
Calculate final distribution of water ballast in No. 2 & No. 4 DB tanks to achieve this, with No. 4 port is 
filled to capacity. Assume CGs of No. 2 and No. 4 (P & S) tanks are 6.7 metres from the centre line. 
 
Q.2 A box shaped vessel 75m x 10m x 6m is floating in SW on an even keel draft of 4.5m. Find the new 
drafts Fwd & Aft if the forward compartment 5m long is bilged. 
 
Q.3 A uniform log AB is 15m long, weights 150 KN, it is supported at midpoint by a 3m platform. It also 
carries a point load of 45 KN at end B. Draw the SF & BM diagrams of the beam stating their values at 
intervals of 3 metres. 
 
Q.4 Sketch and label the Mid-ship section of membrane type LNG carrier? 
 
Q.5 With reference to Intact Stability Code (2008) explain with suitable diagrams, the severe wind and 
weather heeling criteria to be satisfied by Cargo vessels. 
 
Q.6 Write short notes on: 
a) Non-combustible material 
b) Standard Fire Test 
c) Type of bulkheads 
 
Q.7 Differentiate between enclosed spaces and excluded space as per International Tonnage Convention. 
 
Q.8 a) What is ‘Wire frame model’ in ship building? 
b) Write notes on: 
 i)  Plate nesting 
 ii) Prefrabrication 
 
Q.9 a) With the help of suitable sketches explain the principle of inclining experiment. 
b) List the precautions which must be taken while conducting the experiment. 
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Q.1 M. V. HINDSHIP at even keel draft 8.3m in water of density 1.017. She is to sail at summer draft in
SW with a trim of 20cms by stern. Space allocated as follows for three parcels of cargo.

450t in No.2 hold 
300t in No. 4 hold 
600t in No. 5 hold 

Remaining cargo is to be loaded in No. 1 Tdk & No. 5 Tdk. Calculate amount to be loaded in each of 
those spaces. 

Q.2 A box shaped vessel 120 x 20 m even keel draft of 6.6m, has a forward end compartment 14m long
extending the full width above the DB tank which is 1.6m high. The compartment is filled with
homogeneous cargo (p=70%). The compartment is bilged above the DB tank. Find the drafts if the initial
KG is 5.2m.

Q.3 A box shaped barge of length 60m has 4 identical compartments. Hold 1 & Hold 4 has 300t each.
Hold 2 & Hold 3 has 120t each. Barge is on an even keel with light displacement 480t. Draw the S.F. &
B.M. curves.

Q.4 Sketch and label the Mid-ship section of a spherical tank type LNG carrier and enumerate the special
features of these type of ships.

Q.5 a) Derive the expression for the angle of heel of a vessel during turning.
b) A vessel turns in a circle of radius 100m at a speed of 15 knots. Her KG, KB and GM (F) are 6m, 5m and
0.60m respectively. Find the heel to which the vessel will settle during the turn.

Q.6 a) What do you understand by the term ‘Subdivision Loadlines’? Why is it necessary? Explain.
b) Explain: i) ‘Permissible Length’ ii) Factor of Subdivision iii) Floodable length.

Q.7 List the items to be checked during the loadline renewal survey.

Q.8 With the help of suitable sketch explain the following:
a) Sheer plan b) Half breadth plan c) Body plan

Q.9 a) With the help of suitable sketches explain the principle of inclining experiment.
b) List the precautions which must be taken while conducting the experiment.
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Q.1 A cantilever 6 meters long carries a concentrated load of 45 KN at its free end and also uniformly 
distributed load of 20 KN/meter over its entire length. Find the SF and BM at the wall and draw the 
SF/BM diagram? 
 
Q.2 A box shaped vessel of length 120m, breadth 25m is floating at an even keel draft of 6m, KG of the 
vessel is 7m. It has a mid-ship compartment of 20m in length extending from side to side with its 
forward bulkhead amidships. The permeability is 70%. The compartment contains a watertight flat at 
height of 6.3m above the keel. Calculate the drafts forwards and aft and GMT if that compartment is 
bilged below the watertight flat. 
 
Q.3 M.V.Hindship was floating with all compartments empty expect as follows: 

No.2 (P& S) DB tanks full water ballast 
No.1 DB tank contained 100 tonnes of H.F.O. (FSM at SG 1.0 (T/M) = 419m). An inclining 

experiment was conducted in this condition. A weight of 10 tonnes Kg 10.2m shifted transversely 
through a distance of 17.6m cause a deflection of 8.3 cms in a plumb line 8.5m in length. Calculate the 
GM (Solid) and the KG of the light ship. 
 
Q.4 a) Sketch and label Mid-ship section of a Hatch coverless Cellular container ship.  
b) Discuss the advantage and disadvantages of such ships over a normal container ship. 
 
Q.5 Write short notes on the following: 
a) Natural rolling period of ships. 
b) Synchronous rolling 
c) Symmetric parametric rolling 
 
Q.6 a) Describe: i) Objective of fire integrity and subdivision of ship ii) Standard fire rest 
 
Q.7 a) Describe: i) Type A ii) Type B & iii) Type C Bulkheads 
b) What changes have been brought by implementation of international tonnage convention 1969, 
advantages of it. 
c) With neat sketches, give two examples of enclosed and excluded space under ITC 1969. 
 
Q.8 Explain with reference to shipbuilding 
a) Economy of scale. 
b) Prefabrication 
 
Q.9 Describe the damage stability criteria for Passenger ships. 
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Q.1 Hindship at drafts 6.70 and 8.86 has KG 7.26 m and FSM 1372 tm. Draw her curve of statical stability
up to angle of 40O. From the curve calculate dynamical stability at angle of 40O using ordinates at
intervals of 10O. Also, determine what will be the angle of heel produced if a heeling moment of 900 tm
was applied.

Q.2 A box shaped barge 140m long, 24m broad, KG 5.60m, is floating at even keel draft of 6.2m has
double bottom tank. 1.2m deep, throughout her length. A compartment 20m in length situated above
the double bottom extending from side to side with its forward bulkhead amidships has permeability of
70%. Calculate the drafts if that compartment is bilged above the double bottom.

Q.3 A bulkhead is 10m in height. The horizontal ordinates at equal intervals starting from tank top are as
follow: 12m, 10.6m, 9.0m, 7.2m, 5.0m and 2.0m respectively. Calculate the thrust on the bulkhead and
the height above base it can be considered to be acting if the tank is filled to head of 2m.

Q.4 Sketch and label the mid-ship section of a bulk carrier.

Q.5 Explain how a rolling period test is taken. What is the relationship between GMT and rolling period?
What precautions must be observed when using this formula?

Q.6 Write short note on the following:
a) Functional requirements of fire protection and detection.
b) “A” class division
c) Sprinkler type fixed fire extinguishing system.

Q.7 a) Why large ships tend to roll heavier in following seas
b) Explain parametric rolling.

Q.8 a) Sketch and describe sheer plan and body plan.
b) Describe with the help of neat diagrams three examples of excluded spaces as per International
Tonnage Convention 1969 as amended.

Q.9 Define the following with respect to chapter II/2 of SOLAS 74 as amended.
a) Central Control Station b) ‘C’ class division
c) Services spaces d) Main vertical zones.
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Q.1 M.V. Hindship is floating at a displacement of 17250 tonnes in water of R.D. 1.008. She is at Angle of 
Loll of 7.5O. Her FSM is 1485 TM. Assuming she is wall sided, calculate her KG and also find her GMF at 
Angle of Loll. 
 
Q.2 A box shaped vessel 160m x 18m floats in SW at an even keel draft of 6.4m. A forward hold of length 
25m whose aft bulkhead is 40m aft of the FP and is bilged. If the permeability of the hold is 80% and KG 
of vessel was 4.7m. Determine Fwd & Aft draft in the final condition. 
 
Q.3 A box shaped barge of length 60m has 4 identical compartments. Hold No. 1 & No. 4 has 300t each 
and Hold No. 2 & No.3 has 120t each and floating on an even keel. If the light displacement is 480t draw 
the SF & BM diagram at 5m interval. 
 
Q.4 Sketch and label the mid-ship section of a Ro-Ro vessel. 
 
Q.5 With reference to Intact Stability Code (2008) explain with suitable diagrams, the severe wind and 
weather heeling criteria to be satisfied by Cargo ships. 
 
Q.6 a) Describe body plan, sheer plan, half breadth plan and their uses? 
b) Differentiate between ‘Floodable length’ & ‘Permissible length’. 
  
Q.7 Define as per International Convention on Tonnage measurement: 
i) Upper Deck     ii) Depth 
iii) Weather light    iv) Excluded Space 
 
Q.8 i) Describe the stress strain relationship in a metal. 
ii) Compare and contrast between steel and aluminum in ship building. 
 
Q.9 a) With the help of suitable sketches explain the principle of inclining experiments. 
b) List the precautions which must be taken while conducting the experiment. 
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Q.1 M.V. Hindship is floating in water of density 1.015 at draughts of F:6.40m, A: 7.20m. Calculate the
amount of cargo to discharge and position with respect to aft perpendicular from where it should be
discharged to reduce her forward draught by 40 cms without change in draught aft.

Q.2 A slop tank of a tanker has vertical ordinates measured from the deck downwards spaced equally at
intervals of one metre as follows: 0, 3.25, 4.4, 5.15, 5.65, 5.9 and 6.0 m. Find KP (ht of COP above the
bottom) and thrust when the tank is full of slop of RD 0.98.

Q.3 a) A coaster of length 80m breadth 8m, has a rolling period of 10 seconds. If her rolling coefficient is
0.75, calculate her approximate GM.
b) M.V. Hindship is at a draught of F:7.4m, A:8.62m, KG:7.0m, FSM 1200 and speed of 13.0 kts. She turns
in a circle of radius of 400m. Calculate the heel produced.

Q.4 Sketch and label the mid-ship section of an LPG ship.

Q.5 With reference to Intact Stability Code (2008) explain with suitable diagrams, the severe wind and
weather heeling criteria to be satisfied by Cargo vessels.

Q.6 Under subdivision of ships, describe any three:
i) Permeability of compartments ii) Criterion of service numeral
iii) Floodable length iv) Permissible length

Q.7 Differentiate between enclosed spaces and excluded spaces as per International Tonnage
Convention.

Q.8 With the help of a block diagram explain the general layout of a ship yard and their Inter
relationship.

Q.9 Describe fully the procedure for doing the inclining experiment.
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Q.1 M.V. Hindship is in dock water of RD 1.015 at drafts of F 8.68m, A 9.18m. She has to load cargo such 
that when in salt water she is at her summer load line and trimmed 1m by stern. 
Calculate: i) Quantity of cargo that can be loaded. 
  ii) where with respect to AP should it be loaded. 
  iii) Drafts forward and aft in saltwater. 
 
Q.2 A box shaped vessel has length 80m and light displacement 800 tonnes. The vessel loads 200 tonnes 
in a forward compartment of length 20m and 200 tonnes in an after compartment of length 20m. Draw 
the SF and BM graphs for the vessel. 
 
Q.3 A box shaped vessel 75m x 10m x 6m is floating is SW on an even keel draft of 4.5m. Find the new 
drafts Fwd & Aft if the forward compartment 5m long is bilged. 
 
Q.4 Sketch and label the mid-ship section of a general cargo ship. 
 
Q.5 a) Describe the IMO weather criteria against wind and wave as required by code of intact stability. 
b) What do you understand by “Torsional Moment”? How do you calculate the Torsional Moment in a 
container ship? How significant is Torsional Stress in a container ship. 
 
Q.6 With the help of suitable sketches describe: 
a) The difference between ‘A-60’ and ‘A-0’ class fire division. 
b) The requirements for a ‘trunk way’ passing through an A-class division. 
 
Q.7 a) Differentiate between a Type “A” and Type “B” – “100” ships as per International Load Line 
Convention 1966 as amended. 
b) With respect to International Tonnage Convention 1969 as amended, give two examples of excluded 
space. 
 
Q.8 a) Describe the sequence of events which take place in a modern Shipyard while building a ship. 
b) With the aid of sketch, describe the procedure of impact text conducted on a metal. 
 
Q.9 When inclining tests are required on cargo and passenger ships? Describe the procedure of such 
tests and state the precautions necessary? 
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Q.1 M.V. Hindship is floating at an even keel draught of 8.20m in water density 1.020. She has to
proceed to an upriver port where the density of water is 1.005 and where maximum allowable draught
is 8.00m.
Calculate the amount of cargo to discharge and position with respect to aft perpendicular from where it
should be discharged, so that she arrives at the upriver port with an even keel draught of 8.00m.

Q.2 A box shaped vessel 190m x 25m is floating at an even keel draft of 8m. There is a watertight
compartment 8m deep with watertight flat at 2m. The length of the compartment is 15m and its aft
bulkhead is 20m forward of midship. Find the draft of the vessel if the watertight compartment gets
bilged above the flat. The permeability of cargo in the water tight compartment is 70%.

Q.3 A box shaped vessel 50m x 12m is divided into four compartments of equal length is now loaded,
with homogeneous cargo level stowed as follows: No. 1 and No. 4 = 125 t each, No. 2 and No. 3 = 180 t
each vessel floats in SW at EK draft of 3m. Draw SF, BM diagram for the vessel.

Q.4 Sketch and label the mid-ship section of a Cellular Container Ship.

Q.5 Describe the IMO weather criteria for severe wind and rolling as required by intact stability.

Q.6 a) What is meant by ‘Subdivision Load Lines’?
b) What are the requirements as per SOLAS  for assigning, marking and recording of subdivision load
lines for passenger ships?

Q.7 With reference to ‘International Convention’ on Tonnage of Ship’s write short notes on the
following:
i) Gross Tonnage ii) Net Tonnage iii) Excluded Spaces iv) Enclosed Spaces.

Q.8 a) What are the special measures adopted to maintain fire growth potential on ships?
b) Write short notes on the following:
i) Standard Fire test ii) Types of bulkhead iii) Special Category Spaces

Q.9 a) What are the Limitations of rolling period test?
b) What is forced rolling and synchronise rolling?
c) Explain the principle involved in inclining experiment to determine KG of light ship?
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Q.1 A box – shaped barge, 32 m long and 5 m broad, is empty and afloat on an even keel. It has four 
identical holds and its light displacement is 120 t. Bulk cargo is then loaded and trimmed level as 
follows: No. 1: 124 t, No. 2: 216t, No. 3: 134t and No. 4: 225t. The final drafts are 4m fwd and 6m aft. 
Draw the SF and BM curves to scale. 
 
Q.2 A deep tank bulkhead 10m deep has following equally spaced horizontal ordinates commencing 
from top: 8.0, 7.5, 6.8, 5.8, 4.5m. Tank contains SW to a sounding of 11m. Calculate the thrust and 
position of COP with respect to top of bulkhead. 
 
Q.3 M.V. Hindship floating at a draft of F: 5.73m, A: 6.42m, is at an angle of loll of 4O, FS moment 1563 
tm. Assuming the ship to be wall sided, calculate her KG. 
 
Q.4 Sketch and label mid-ship section of double hull oil tanker. 
 
Q.5 Write notes on a) Parametric rolling  b) Free surface effect due to slack tank  
 c) Effect of draft and displacement on rolling 
 
Q.6 Write short notes on:  a) Type B-60 ship  b) Net Tonnage c) Permissible length 
 
Q.7 Describe the importance of following for subdivision load lines as per SOLAS: 
a) Uniform average permeability   b) Criterion of service numeral 
c) Factor of subdivision 
 
Q.8 a) Explain significance of different grades of steel for shipbuilding. 
b) Briefly describe methods of corrosion control at joint of steel hull with aluminium super structure? 
 
Q.9 In accordance with Intact stability code 2008 what are the requirements 
i) Regarding righting lever and GM for Cargo ship 
ii) Regarding heeling for a Passenger ship. 
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Q.1 An undivided DB tank of length 18m has following ½ ordinates of waterline at equal intervals
measured from forward bulkheads.
2.0, 2.8, 3.9, 5.2, 6.7, 8.0, 10.1m respectively. F.O. of RD 0.9 is loaded to a sounding of 0.8m in the tank.
Assume the tank to be wall-sided. Determine the KG fluid in the final conditions if initial displacement
was 20,000 Ts and KG = 10m.

Q.2 A box shaped vessel 160m x 18m floats in SW at an even keel draft of 6.4m. A forward hold of length
25m whose aft bulkhead is 40m aft of the FP and is bilged. If the permeability of the hold is 80% and KG
of vessel was 4.7m. Determine F & A draft in the final condition.

Q.3 A box shaped vessel 30m x 8m floats in SW with ore of S.F. 0.67m3/T stored to a height of 4m at the
mid length and sloping uniformly to nil at sides. The vessel then floats in FW at an even keel draft of 4m.
Draw SF & BM diagram for the vessel.

Q.4 Draw the mid-ship section of large double-hull crude oil tanker.

Q.5 Explain how the rolling test is taken. What is the relationship between GMT and rolling period? What
precautions must be observed when using the formula.

Q.6 Write short notes on the following:
a) Functional requirements of fire protection and detection.
b) “A” class division.
c) Sprinkler type fixed fire extinguishing system.

Q.7 Write short notes on:
a) Multiple loadline
b) England space as per Tonnage convention.

Q.8 a) Sketch and describe sheer plan and body plant.
b) What are the advantages of pre-fabrication.

Q.9 a) Which ships are required to undergo inclining experiment?
b) An inclining experiment was conducted on M.V. Hindship with all the tanks and compartments empty
except 30t of diesel oil in each of 7P and 7S tanks and also 10t of fresh water in each of the tween deck
drinking water tanks P and S. When a weight of 5.70t (Kg 10.2m) was shifted transversely through 17.1m
a plum line deflected 5 cms. Calculate her light KG and GM.

------------------------------------------------------------- X—X ----------------------------------------------------------- 



 

GOVERNMENT OF INDIA 
Date: - 4

th
-March-2022 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

 
TIME: 3 Hours   PASS MARKS: 100   MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 
Q.1 M.V. ‘Hindship’ was floating with all compartments empty except as follows:- 
No. 2 (P & S) DB tanks full with water ballast. 
No. 1 DB tank contained 100 tonnes of H.F.O. 
An inclining experiment was conducted in this condition. A weight of 10 tonnes KG 10.2 m, shifted 
transversely through a distance of 17.6m, caused a deflection of 8.3 cms in a plumb line 8.5 m in length. 
Calculate the GM (solid) and the KG of the light ship. 
 
Q.2 A box shaped vessel 160m x 18m floats in SW at an even keel draft of 6.4m. A forward hold of length 
25m whose aft bulkhead is 40m aft of the FP and is bilged. If the permeability of the hold is 80% and KG 
of vessel was 4.7m. Determine Fwd & Aft draft in the final condition. 
 
Q.3 A box shaped vessel 24m long and 6m wide has light displacement of 120 tonnes. Iron ore (SF 0.6) is 
loaded, 3m high at the forward and after ends, sloping steadily to zero at the centre. Draw the SF and 
BM diagrams to scale. Note: The cargo has no slope in the athwart ships direction. 
 
Q.4 Sketch and label the mid-ship section of a LNG vessel and describe its salient features. 
 
Q.5 Write short notes on:-  
i) Racking Stresses induced by ships Rolling Motion. 
ii) Reduction of Torsional Stresses in a vessel. 
 
Q.6 a) What are the advantages and disadvantages of using Aluminum in ship building? 
b) Explain how Aluminum is joint to steel as corrosion control methods. 
 
Q.7 a) As a Chief Officer, give full details of the items that you will have checked and prepared to ensure 
the weather tight integrity of the ship to present the ship for Load Line Survey. 
b) What do you understand by subdivision load line and why is it necessary on passenger ships? 
 
Q.8 As per the Tonnage Convention, draw neat diagrams for the following: 
a) An excluded space with restricted end opening. 
b) An enclosed space that is covered from above and below. 
 
Q.9 a) With the help of suitable sketches, explain the principle of inclining experiment. 
b) List the precautions which must be taken while conducting the experiment. 
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Q.1 M.V. ‘Hindship’ in Condition No. 7 while approaching a port, runs aground on an isolated rock, off
her center line, without rupturing her bottom. After fall of tide, she was bound to be listed 3O to port
and her mean forward & aft draughts were found to be 9.0m and 8.0m respectively.
Calculate the followings:

a) Virtual GMF of the vessel then
b) Position with respect to aft perpendicular, where grounding occurred
c) Position with reference to the center line where grounding occurred.

Q.2 A box shaped vessel 190m x 25m at even keel draft of 8m, KG 4.34m has a compartment at the fore
end 15 mts in length extending full width of vessel. Calculate draft F/A after that compartment is bilged.

Q.3 A uniform beam AB, 16 m long weighing 112 Kgs, is supported at a point 2 meters from end ‘A’ and
at a point 4 meters from end ‘B’. It carries a point load of 13 Kgs at its mid length. Draw the S.F. & B.M.
diagrams of the beam and state their valves at point 2.55 meters from end ‘B’.

Q.4 Sketch and label the mid-ship section of a Ro-Ro Passenger Ship.

Q.5 Elaborate the Alternative Stability Criteria for Ships with Timber Deck Cargo with suitable GZ Curve
diagram, as per the IMO Code of Intact Stability.

Q.6 Write short notes on the followings: a) Standard fire Test b) Types of Bulkhead
c) Identification of the sub-division load lines on Passenger Ship.

Q.7 Define as per International Load Line Convention 1966. (Any five)
a) Length b) Enclosed Superstructure
c) Effective Length of Superstructure d) Well
e) Side scuttle f) Sheer credit

Q.8 a) What is prefabrication and what are its advantage? To what extent has it replaced ‘erection
sequence’ in ship building?
b) Describe and sketch sheer plan.

Q.9 An inclining Experiment was conducted on M.V. HINDSHIP with all tanks and compartments empty
except 28 tonne each of diesel oil in No. 7 port & stbd, tanks and also 12 tonnes each of fresh water in
the tween deck drinking water tanks port & stbd.
When an inclining weight of 5.75 tonnes (Kg 10.2m) is shifted transversely through a distance of 16.95m,
a plumb line 8m in length is deflected 5 cm. calculate her light KG & GM.
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Q.1 M.V. ‘Hindship’ in Condition No. 7 is listed 2.5O to port, No. 7 DB tank (Stbd) is then filled with Diesel 
Oil, C.O.G. 3.8m starboard of center line. 
Calculate her list in: 
i) Salt water      ii) Water of R.D. 1.004. 
 
Q.2 A box shaped vessel 180 x 20 m is floating in water of R.D. 1.015. The vessel has a mid-ship tank of 
30m length extending for the full width and height of the vessel. 
The tank, which is slack, contains seawater to a sounding of 8.0m.  
The draught KMT GMF and the FSM of the vessel then are 6.0m even keel, 7m, 0.75m and 1000 tm 
respectively. Calculate her draughts F/A and GMT after this tank is bilged by a damage below the 
waterline. 
 
Q.3 The half ordinates of vessels W/P Area spaced 20m apart area: 
1.0, 13.0, 24.5, 33.0, 35.0, 35.3, 34.8, 31.0, 25.0 and 5.0 m respectively, commencing from forward end. 
If the saltwater displacement of the vessel up that W/P is 11, 5,000 tonnes, calculate her: 
i) Transverse BM 
ii) Longitudinal BM. 
 
Q.4 Sketch and label the mid-ship section of an LPG Tanker. 
  
Q.5 Discuss the effect of GMT, Draft & Displacement, Beam & distribution of weights on board, on the 
rolling of ships in a seaway. 
 
Q.6 Write short notes on the followings:   a) Noncombustible material  
b) Standard fire test  c) Types of bulkheads. 
 
Q.7 a) What do you understand by Gross Tonnage (GT) and Net Tonnage (NT) and how are they 
calculated? 
b) As per International Tonnage Convention, what is an Enclosed Space? By drawing a suitable diagram, 
explain an enclosed space covered from above and below. 
 
Q.8 a) What is prefabrication and what are its advantage? To what extent has it replaced ‘erection 
sequence’ in ship building? 
b) What is a ‘wire frame model’? What are its benefits when used with hidden line removal and 
‘tendering’ applications? 
 
Q.9 Explain the purpose of inclining test and state the procedures to be followed and precautions that 
should be taken during this test. 
 
------------------------------------------------------------- X—X ----------------------------------------------------------- 



 

GOVERNMENT OF INDIA 
Date: - 14

th
-September-2021 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER – II 

 
TIME: 3 Hours   PASS MARKS: 100   MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 
Q.1 M.V. ‘Hindship’ in Condition No. 8 has to discharge 300 tonnes, prior to sailing. Calculate the 
position with respect to AP, from where this weight is to be discharged to enable her so sail 
trimmed 1.5 meters by the stern. Also find the sailing drafts F & A. 
 
Q.2 A box shaped vessel 120 m long, 22m broad floating at even keel draft 6.2m, KG 5.6m, has 
an end 15 meter long compartment extends full width of the ship and has watertight flat at 
height of 1.2 m from Keel. Calculate the drafts at which the vessel will settle if the compartment 
having cargo of permeability 60% is bilged above the watertight flat. 
 
Q.3 A box shaped barge 100 m long 12m broad is loaded with bulk cargo level stowed in the 5 
equal length holds as follows: Nos. 1 and 5 1400t each, Nos. 2 and 4 1100t and No.3 1500t. After 
loading her draft is 6m even keel in FW. Determine the values of SF and BM curves at a distance 
of every 20m. 
 
Q.4 Sketch and label the mid-ship section of a Ro-Ro vessel and enumerate the special features 
of these types of ships. 
 
Q.5 Parametric rolling is not experienced on small coastal vessels. Justify the above statement 
giving reasons. 
 
Q.6 Write short notes on:   a) Sub division load lines  b) Multiple load lines 
c) Floodable length   d) Permissible length 
 
Q.7 a) What type ‘A’ vessels assigned lesser freeboard then Type ‘B’ vessels. 
b) Explain with sketches excluded spaces and enclosed spaces as per international tonnage 
Convention 69 as amended. 
 
Q.8 a) Describe prefabrication shipbuilding techniques and it’s advantages. 
b) Describe various tests for ship building steel. 
 
Q.9 a) Explain the principle of inclining experiment. 
b) State the precautions that must be taken while performing the experiment. 
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Q.1 M.V. ‘Hindship’ in Condition No. 3 sustained damage aft. To effect repairs, it is required to 
reduce the after draft to 4.55 meters by loading 520 tonnes in the fore part of the vessel. Find 
how far abaft the fore perpendicular, this weight should be loaded. 
 
Q.2 A vessel 150m long and 14m wide is box shaped and afloat in SW at an even keel draft of 
8m. The after-most compartment, 18m long & 14m wide, is full of cargo. Find the new drafts 
fwd & aft if this compartment, having permeability = 30%, gets bilged. 
 
Q.3 A beam of mass 61.162 kg and length 10 m rests completely on a flat support. A 
concentrated mass of 30.581 kg is placed on the centre of the beam. Draw the SF and BM 
diagrams to scale. 
 
Q.4 Sketch and label the mid-ship section of a Ro-Ro vessel and describe its salient features. 
 
Q.5 Explain following: a) Unresisted Rolling of a large vessel b) Parametric Rolling 
 
Q.6 Explain following: a) Standard fire test  b) Class A div   c) Class B div 
d) Class C div 
 
Q.7 a) What are the requirements and special conditions needed for a ship to be categorized as 
a Type – A ship as per load line regulations? Under what circumstances is a Load Line Exemption 
Certificate issued? 
b) Briefly explain the corrections to be made to Basic Freeboard to find the Summer Freeboard 
of a vessel. 
 
Q.8 a) Define and describe:  1) Normalizing 2) Brittle Fracture  3) Yield point. 
b) With the help of neat diagrams describe two destructive tests for steel. 
 
Q.9 When and how is an inclining Test conducted on a ship? What are the precautions to be 
undertaken prior doing the Test. 
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Q.1 M.V. Hindship in DW of R.D. = 1.012 is at a draft of F = 7.5m, A = 8.5m. Calculate the total 
quantity of cargo to be loaded & its location with respect to A.P. so that when in S.W. she is at 
her winter loadline & also trimmed by 0.6m by stern. 
 
Q.2 A box shaped vessel 190m long & 25m wide at even keel draft of 8m, kg = 5.5m has a fwd 
compartments 15m in length with a permeability of 65%. Calculate draft F & A if that 
compartment is bilged. 
 
Q.3 A uniform log AB is 10m long weighs 100 KN, it is supported at a point 2m from end A. It 
also carries a point load of 30 KN at end B. Draw the SF & BM diagrams of the beam stating their 
values at intervals of 2 meters. 
 
Q.4 Sketch and label the mid-ship section of a Double Hull Crude oil tanker. 
 
Q.5 Write short notes on: 
a) Rolling motion of a vessel in still water 
b) Synchronous rolling 
 
Q.6 Explain the requirements of SOLAS convention for sub-division of a passenger ship. 
 
Q.7 Write short notes on any three: 
a) Sub divisional load line   b) Excluded spaces 
c) Permissible Length   d) Standard Fire test   
e) Floodable Length 
 
Q.8 a) Describe in brief the sequence of events that take place in a modern shipyard. 
b) Describe the advantages and disadvantages of using high tensile steel in ship building. 
 
Q.9 a) Which ships are required to undergo inclining experiment? 
b) An inclining experiment was conducted on M.V. Hindship with all the tanks and 
compartments empty except 30t of diesel oil in each of 7P and 7S tanks and also 10t of fresh 
water in each of the tween deck drinking water tanks P and S. When a weight of 5.70t (Kg 10.2 
m) was shifted transversely through 17.1m, a plum line deflected 5 cms. Calculate her light KG 
and GM.  
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Q.1 M.V. Hindship was floating with all compartments empty except as follows: 
No. 2 (P & S) DB tanks full with water ballast. 
No. 1 DB tank contained 100 tonnes of H. F. O. (FSM at SG 1.0 (t/m) = 419). 
An inclining experiment was conducted in this condition. A weight of 10 tonnes Kg. 10.2 m 
shifted transversely through a distance of 17.6m, caused a deflection of 8.3 cms in a plumb line 
8.5m in length. Calculate the GM (solid) and the KG of the light ship. 
 
Q.2 A vessel of L: 80m, B: 18m is floating at draft 4.6m in water of relative density 1.020. A 
compartment 10m long 18m broad with its forward bulkhead 30m forward of mid-ship contains 
homogenous cargo of permeability 60%. It has water tight flat 1.2m above keel. Calculate the 
drafts forward and aft if this compartment is bilged above the water tight flat. 
 
Q.3 A box shaped barge 100m long 15m broad floating in FW at even keel draft of 5m is loaded 
with bulk cargo level stowed in the five equal length holds as follows: Nos. 1 and 5, 1400t each, 
Nos. 2 & 4, 1200t each & No.3, 1500t. Draw the SF and BM curves for the barge. 
 
Q.4 Sketch and label the mid-ship section of Ro-Ro Vessel. 
 
Q.5 What was the traditional method of building a ship? In what ways is prefabrication different 
from earlier method? What are the advantages of prefabrication? 
 
Q.6 Describe step by step the procedures for computing the summer free board of ‘Type B’ ship. 
 
Q.7 Write short notes on any three: 
a) Floodable Length   b) Margin Line  c) Permissible Length 
d) Multiple Load Line  e) Super Structure 
 
Q.8 a) Describe the sequence of events which take place in a modern Shipyard while building a 
ship. 
b) With the aid of sketch, describe the procedure of impact test conducted on a metal. 
 
Q.9 Write short notes on the following: 
a) Gross Tonnage     b) Net Tonnage 
c) Effect of increasing beam on GZ curve  d) Sub-division Loadline. 
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Q.1 M.V. Hindship is at an even draught of 7.50 in water of R.D. 1.010, KG 7.35m, FSM 1700tm. She 

proceeds to sea in water of R.D. 1.025 and turns on a circle of radius 365m, at a speed of 13.5 kts. 

Calculate the heel produced due to turning. 

 

Q.2 A box shaped vessel 190 x 25 m at an even keel draft of 8m in SW, has KG 5.5m, has a fwd 

compartment of length 15m with cargo of permeability 70%. Calculate the drafts when this 

compartment is bilged. 

 

Q.3 A deep tank bulkhead 10m deep has the following equally spaced horizontal ordinates commencing 

from the top 8.0, 7.5, 6.8, 5.8 & 4.5. Tank contains SW to a sounding of 12m. Calculate the thrust and 

position of centre of pressure w.r.t. top of bulkhead. 

 

Q.4 Describe with the help of a neat diagram, the cross section of a L.N.G. ship. 

 

Q.5 i) Write short notes on Parametric and Synchronous rolling. 

ii) What action is taken to avoid Synchronous rolling? 

 

Q.6 Write short notes on the followings: 

i) Noncombustible material. 

ii) Limitations in the use of oil as fuel. 

 

Q.7 Differentiate between enclosed spaces and excluded spaces as per the International Tonnage 

Convention. 

 

Q.8 Describe the sequence of events that take place in a shipyard during construction of a new ship. 

How the co-ordination is maintained? 

 

Q.9 i) With the aid of suitable sketches, explain the damage stability criteria of passenger ship. 

ii) Describe the purpose of inclining test carried out on a ship. 
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Q.1 M.V. Hindship is in condition No. 5 at discharge port. After discharging 400 tonnes.  Cargo from No.1 

tween deck, 500t from No.3 tween deck & entire cargo from No.5 poop deck has to be proceed to a nearby 

port to balance discharge. Calculate   a) GM (F)  b) Dynamical Stability till 30O 

 c) Dynamical stability till 40O. 

 

Q.2 A box shaped vessel length 120m breadth 20m drafts 6m GM 1.3m has a centre line mid ship 

compartment 14m long full of homogeneous cargo (permeability 70%). Find new GM after the compartment 

is bilged and equilibrium is attained. 

 

Q.3 A undivided DB tank of length 18m has following half ordinates of waterline at equal intervals measured 

from fwd bulkhead 2.0, 2.5, 3.9, 5.2, 6.7, 8.0, 10.1m respectively. F.O. of R.D. = 0.9 is loaded to a sounding of 

0.8m in the tank. Assume tank to be a wall sided. Determine the kg fluid in the final condition of initial 

displacement was 20,000t. Kg=10m. 

 

Q.4 a) Sketch and label the mid-ship section of a Modern Chemical Tanker. 

b) In the above sketch indicate the spacing required for these tank sides from the ship’s side and the bottom 

for different types of chemical tankers are required by the IBC Code. 

 

Q.5 Write short notes on the following:- 

a) Calculation of approximate GM by rolling period of the ship. 

b) Parametric rolling and how to avoid it. 

c) Surf riding and broaching. 

 

Q.6 a) Describe the process of computation of freeboard on type B ships? 

b) Describe additional requirement for B-60 ships. 

 

Q.7 Write short notes on any three: 

a) Floodable Length  b) Margin Line  c) Net Tonnage   d) Multiple Load Line  

e) Super Structure 

 

Q.8 Describe following with respect to Chapter II – 2 of SOLAS 74/78: 

a) A standard fire test 

b) “A” Class Divisions 

c) Service Spaces 

 

Q.9 Describe fully the procedure for doing the inclining experiment. 
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Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 
Q.1 M.V. Hindship condition No.3 is listed 3O to Stbd. It desired to increase her trim upto 3m by stern and to 

bring her upright by transferring ballast from No. 2 DB to No. 4 DB’s only. Calculate final distribution of water 

ballast in No.2 & No.4 DB’s. To achieve this with No.4 port is filled to capacity. (cgs of No.2 & 4 (P & S) tanks 

are 6.7m from the c/l.) 

 

Q.2 A box shaped vessel 150m long and 20m wide is in SW with a draft of 7m fwd and 7.6m aft. A 

compartment on ships centerline is 20m long whose forward bulkhead is 35m from the forward 

perpendicular is bilged. Find the new drafts. 

 

Q.3 The horizontal ordinates, equally spaced, of a deep tank bulkhead from the deck downwards 8, 7.5, 6.8, 

5.8 and 4.5. Find the KP (ht of COP above the bottom) and thrust when the tank contains SW to a sounding 

of 12m. 

 

Q.4 Sketch and Label mid-ship section of a bulk carrier. What will the provisions for panting and pounding in 

the fore peak tank of this ship? 

 

Q.5 Describe the IMO severe wind and weather heeling criteria to be satisfied on Merchant vessels with 

suitable sketches. 

 

Q.6 Explain: a) Floodable length  b) Subdivision Load lines  c) Type B-60 ship. 

 

Q.7 a) Explain annealing, fatigue and ductility for ship building materials. 

b) Describe the procedure of Impact Test during ship building. 

 

Q.8 a) How is the fire integrity maintained in the construction of a ship? 

b) State the difference between A-60 and A-0 Class of fire divisions. 

 

Q.9 a) Describe parametric and synchronous rolling and state what actions should be taken when these 

occur. 

b) Describe ‘Inclining Test’ and its purpose. 
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1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

Q.1 a) M. V. Hindship at a draft of F/7.23m, A/8.79m, KG 7.42m, FSM 1732 tm turns in a circle of radius 380m 
at a speed of 13.2kts. Calculate the angle of heel produced.               (10) 
 
b) M.V. Hindship floating at a draft of F/5.73m, A/6.42m, is at angle of loll of 4O.  
F.S. Moment 1563 tm.   
Assuming she is wall sided, calculate her KG.                 (15) 
 
Q.2 A box vessel is 120m long and 20m broad. It has a double bottom tank 2m high running for the full 
length and breadth of the vessel. 
There is a forward compartment 30m long above the D.B. tank extending for the full width of the vessel. This 
compartment contains cargo of R.D. 1.80 and of S.F. 1.20 for the full height of the compartment. Vessel’s KG 
is 5.30m.  
Vessel is floating at an even keel draft 6.0m.  
Find vessel’s GMT after the D.B. tank as well as the forward compartment is bilged.  
 
Q.3 A vertical bulkhead is in the form of a triangle, apex downwards.  
The bulk head is 9m broad at the top & 12m deep. 
The tank contains sea water to a sounding of 8m. 
Find the thrust on the bulkhead and the position of Centre of Pressure with reference to the bottom of the 
tank. 
 
Q.4 Sketch and Label mid-ship section of a double hull oil tanker? 
 
Q.5 a) What are the Intact Stability requirements of Oil Tanker Ships? 
b) Write short notes on Torsional Stress on ships. 
 
Q.6 Write short notes on the following: 
a) Limitations in the use of oils as fuel. 
b) Standard Fire Test 
c) Non Combustible material 
d) Types of bulkheads 
e) Special category Spaces 
 
Q.7 Differentiate between Enclosed spaces and Excluded Spaces as per International Tonnage Convention 
1969 with appropriate sketches. 
 
Q.8 a) What are the differences between GRT, NRT and GT, NT? 
b) What are the various criteria for excluding a space while calculating the volume as per Tonnage 
Convention? 
 
Q.9 a) Differentiate between the Synchronous Rolling and Parametric Rolling of ships. 
b) Describe the precautions to be taken while carrying out inclining test. 
----------------------------------------------------------------------- X—X ---------------------------------------------------------------- 
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1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Whenever applicable sketches should be drawn to support the answer. 

 
Q.1 M. V. Hindship in SW at draft of 7.25m ford and 8.10m aft, has to load 170t of cargo. Where with respect 
to AP should this cargo be loaded so that her ford draft would remain the same in water of RD 1.015? 
 
Q.2 A box shaped V/L 190 x 25 at E.K. draft of 8m KG 5.5m has a fwd compartment 15m in length with a 
permeability 70%. Calculate draft F & A if that compartment is bilged. 
 
Q.3 A uniform beam AB 16m long weights 160kg. It is supported at points two meters from each end. A load 
of 15 kg is appoint 6m from end A. Draw the SF and BM diagrams for the beam. What is the maximum value 
of BM and the position on the beam where it occurs? Calculate the point on the beam between the load and 
end B, where the BM is nil. 
 
Q.4 Sketch & Label the mid-ship section of an LNG tanker. 
 
Q.5 Write note on: 
a) Free surface effect due to slack tank. 
b) Multiple loadline. 
c) Effect of draft and displacement on rolling. 
 
Q.6 a) At present a large number of ocean going ships are built with high tensile steel, in this regard explain 
the advantage and disadvantages of using high tensile steel with respect to: 
i) Initial Cost    ii) Structural maintenance   iii) Earning capacity 
b) What are the advantages and limitations of Aluminum used as the construction material for ship building? 
 
Q.7 With reference to ‘International Convention on Load Lines 1966’. Write short notes on the following: 
i) Length ii) Block Co-efficient  iii) Watertight and Weather tight iv) How the minimum bowl 
height is assigned and importance of the bow height. 
 
Q.8 a) What are the special measures adopted when aluminium structures are to be connected to the steel 
structure? 
b) Describe with sketches: i) Body plan   ii) Half Breadth plan   iii) Sheer Plan 
 
Q.9 Enumerate the precautions to be taken against capsizing and intact and damage stability criteria for 
passenger and cargo ships as per IMO intact stability code. 
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1. Question No.1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Whenever applicable sketches should be drawn to support the answer. 

 
Q.1 M. V. ‘Hindship’ is floating in water of density 1.015 at draughts of F/6.40m, A/7.20m. Calculate the 
amount of cargo to discharge and position with respect to aft perpendicular from where it should be 
discharged to reduce her forward draught by 40 cms without change in draught aft. 
 
Q.2 The slop tank of a tanker has vertical ordinates measured from the deck downwards spaced equally at 
intervals of one metre as follows: 0, 3.25, 4.4, 5.15, 5.65, 5.9 and 6.0m. Find KP (ht of COP above the bottom) 
and thrust when the tank is full of slop of RD 0.98. 
 
Q.3 a) A coaster of length 80n breadth 8m, has a rolling period of 10 seconds. If her rolling coefficient is 0.75, 
calculate her approximate GM. 
b) M. V. Hindship is at a draught of F/7.4, A/8.62m, KG 7.0m, FSM 1200 and speed of 13.0 kts. She turns in a 
circle of radius of 400m. Calculate the heel produced. 
 
Q.4 Sketch & Label the mid-ship section of an LPG ship. 
 
Q.5 With the help of a suitable sketch, explain the Wind and Weather Criterion (Rolling Criterian) as 
enumerated in the IMO Code of Intact Stability. 
 
Q.6 Explain: a) Type A-60 Fire division  b) Alternate Load Lines  c) Permissible length. 
 
Q.7 a) Explain the salient features of the Load line convention. 
b) State the difference between Type A and Type B-60 ships. 
 
Q.8 a) Explain the testing of metals in ship building. 
b) Sketch and describe sheer plan and body plan. 
 
Q.9 State with suitable sketches the difference between the Heeling arm curve and the Righting arm curve 
for a vessel authorized to carry grain. 
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GOVERNMENT OF INDIA 
Date: - 9

th
-Nov-2018 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE – II) 

FUNCTION: NAVIGATION 

PAPER: NAVAL ARCHITECTURE PAPER - II 
TIME: 3 Hours PASS MARKS: 100 MAX. MARKS: 200 

Notes: 
1. Question No.1, 2, 3 & 4 are compulsory. Attempt any Four from the remaining questions.
2. All questions carry equal marks
3. Non-programmable single memory scientific calculator is permitted.
4. Whenever applicable sketches should be drawn to support the answer.

Q.1 M. V. ‘Hindship’ is floating at a draft if F 5.73 m, A 6.42m, is at an angle of loll of 4O, FS moment 1563 mt.
Assuming the ship to be wall sided, calculate her KG.

Q.2 A box shaped vessel 40m long, 20m broad and 5m deep is floating in DW of RD 1.005 with drafts F=3.0m and
A=3.0m, KG 4.2m, If an amidships compartment, 15m long, extending from side to side with permeability 80% is
bilged, Calculate GM after bilging.

Q.3 The breadths of water-plane of a vessel 180m in length, displacing 20,000 tonnes in water of density 1.005,
measured at equi-spaced intervals from forward are 0, 5, 11, 18, 29, 29, 22, 18, 12 and 9 meters respectively.
Calculate BMT.

Q.4  Sketch & Label the mid-ship section of a hatch coverless container ship. Illustrate additional features for
compensating loss in strength due to large openings.

Q.5 Master of very large container vessel, such as Post Panamax Vessels, have complained that have encountered
very severe rolling with heavy seas from the bows or quarters, at times losing large numbers of containers
overboard. Discuss the factors responsible for such large rolling & remedial action required to prevent it.

Q.6 With respect to subdivision requirements of passenger ships as per SOLAS 1974 as amended explain:
a) Flooded length b) Permissible length c) Subdivisions Loadlines.

Q.7 Discuss the “Conditions of Assignment” as per the International convention on Loadlines as amended.

Q.8 Write short notes on:
a) Torsional stresses induced by a ships Rolling motion.
b) Racking Stresses due to Heavy Rolling.

Q.9 Why & when the inclining test is conducted on ships? Describe the procedure of such test and state the
precautions necessary?
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1. Question No.1, 2, 3 & 4 are compulsory. Attempt any four from the remaining questions. 
2. All questions carry equal marks  
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 
Q.1 A undivided DB tank of length 18m has following ½ ordinates of waterline at equal intervals measured from forward 
bulkhead: 
2.0, 2.8, 3.9, 5.2, 6.7, 8.0, 10.1m respectively, F.O. of RD 0.9 is loaded to a sounding of 0.8m in the tank. Assume the tank to 
be wall-sided. Determine the KG fluid in the final condition if initial displacement was 20,000Ts and KG=10m. 
 
Q.2 A box shaped vessel 160m x 18m is floating in S.W. at an even keel draft of 6.4m. A forward hold of length 25m whose 
aft bulkhead is 40m aft of FP is bilged. If the permeability of the hold is 80% and KG of vessel was 4.7m determine F & A 
draft in final condition? 
 
Q.3 A box shaped vessel 30m x 8m floats in SW with ore of S.F.: 0.67m3/T stored to a height of 4m at the mid length and 
sloping uniformly to nil at sides. The vessel then floats in FW at an even keel draft of 4m. Draw SF & BM diagram for the 
vessel. 
 
Q.4 Draw the mid-ship section of large double-hull crude oil tanker. 
 
Q.5 a) Explain how a rolling period test is taken. What is the relationship between GMT and rolling period? What 
precautions must be observed when using this formula? 
b) Find the still water period of roll for a ship when the radius of gyration is 8m and metacentric height is 0.8m. 
 
Q.6 Write short notes on the following: 
a) Functional requirements of fire protection and detection. 
b) “A” class division 
c) Sprinkler type fixed fire extinguishing system. 
 
Q.7 a) Why large ships tend to roll heavier in following seas. 
b) Explain parametric rolling. 
 
Q.8 a) Sketch and describe sheer plan and body plan. 
b) Describe with the help of neat diagrams three examples of excluded spaces as per International Tonnage Convention 

1969 as amended. 
 
Q.9 Define the following with respect to chapter II/ 2 of SOLAS 74 as amended: 
a) Central Control Station      b) ‘C’ class divisions 
c) Services spaces       d) Main vertical zones 
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3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

 
Q.1 A Cantilever 6 meters long carries a concentrated load of 45 KN at its free end and also uniformly distributed load of 20 
KN/meter over its entire length. Find the SF and BM at the wall and draw the SF / BM diagram? 
 
Q.2 A box shaped vessel of length 120m, breadth 25m is floating at an even keel draft of 6m. KG of the vessel is 7m. It has a 
mid-ship compartment of 20m in length extending from side to side with its forward bulkhead amidships. The permeability 
is 70%. The compartment contains a watertight flat at height of 6.3m above the keel. Calculate the drafts forward and Aft 
and GMT if that compartment is bilged below the watertight flat. 
 
Q.3 M. V. Hindship was floating with all compartments empty expect as follows: 
No.2 (P & S) DB tanks full water ballast. No.1 DB tank contained 100 tonnes of H.F.O (FSM at SG 1.0 (T/M) = 419 tm). An 
inclining experiment was conducted in this condition. A weight of 10 tonnes Kg. 10.2m shifted transversely through a 
distance of 17.6m caused a deflection of 8.3cms in a plumb line 8.5 in length. Calculate the GM (solid) and the KG of the 
light ship. 
 
Q.4 a) Sketch and label Mid-ship section of a hatch coverless cellular container ship. 
b) Discuss the advantage and disadvantages of such ship over a normal container ship. 
 
Q.5 a) Describe the IMO weather criteria against wind and wave as required by code of intact stability. 
b) What do you understand by “Torsional Moment”? How do you calculate the Torsional Moment in a container ship? How 
significant is Torsional Stress in a Container ship. 
 
Q.6 With the help of suitable sketches describe: 
a) The Differences between ‘A-60’ and ‘A-0’ class fire division 
b) The requirements for a ‘trunk way’ passing through an A-class division 
 
Q.7 a) Differentiate between Type “A” and Type “B” – “100” ships as per International Load line Convention 1966 as 

amended. 
b) With respect to International Tonnage convention 1969 as amended, give two examples of excluded space. 
 
Q.8 a) Describe the sequences of events which take place in modern Shipyard while building a ship. 
b) With the aid of sketch, describe the procedure of impact test conducted on a metal. 
 
Q.9 When inclining tests are required on cargo and passenger ships? Describe the procedure of such tests and state the 

precautions necessary? 
----------------------------------------------------------------------- X—X ---------------------------------------------------------------- 
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I GOVERNMENT OF INDIA Code AX 
FIRST MATE OF A FOREIGHN GOING SHIP PHASE II CARE 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP A.ND -.... FOR PERSONS ON BOARD 
PAPER: NAVAL ARCHITECTURE 

PA88 MARKS: 100 
MAXMARKIJ:200 

Kot.a: aming questions 
1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any Four fr~m the rem 
2. All qu'estions carry equal marks · . . 
3 . Non-programmable single memory scientific calculator 1s permitted 
4. Whenever applicable sketches should be drawn to support the answer 

·, Q1:'7M.V. HINDSHIP at a draft of F 7.23m, A 8.79m, KG 7 .42m, FSM 1732 tm. Tums in a 
V circle of radius 380m at a speed oi 13.2 kts. Calculate ·the angle of heel produces . 

Q.2 A box shaped V / L 190m x 25m@ an E.K draft of 8 mtrs. KG = 6.823m has a midship 
compartment 15m in length divided in port, centre & Stb~ compartments. Port & Stbd . 
compartments are 6mts wide each and centre 13 metre wide 
Calculate GM of V / L 
a) If only centre compartment is bilged 
b) If only P & S compartments are bilged 

'-· 

Q.3 a) A beam of length 'l' and weight 'w' per unit length is supported at its ends. Draw SF 
and BM diagram of the beam. 
b) A triangular collision bulkhead is 15 m broad at top and 12m deep .. The F.PK tank 
contains ballast of RD 1.015. Calculate thrust on bulkhead and posn . Of COP below top of 
th~ead when sounding in tank is: 12mtrs 

0.~.,.~e;:h & Label the mid ship section of a Spherical type LNG Carrier and enumerate the • 
\ <; special features of these of ships . . 

~ow will you determine ships stability by rolling period test? . . 
< \)(A ship turns to port in a circle of the radius 150 mat a speed of 16knots? The GM is O.8m 

\; and BG is I.Sm. If g"" 9.8lm/sec2 and lknot =1852m/hour, find the heel due t o turning I 

~ Explain •Factor of Subdivision~ and •cnteri~ Service N~1r}. How do both relate to 
\ ") Fl~able Length• and "'Permissible Length" of passenger ships with respect to subdivision 

requirements as per SOLAS 74 as amended? 

) Differentiate between a Type •N and Type "B"- 100" ships as per International Lo d 
convention 1966 as amended .. a 

E 
th respect to International Tonnage convention 1969 as amended, give two exarriples f \ <; xcluded space "'D o 

Q.8 ~at are the advantages ~d disadvantages of Aluminium in ship building? · 
~fn the process of connecting an aluminium superstructure to steel deck and hull of the 

Q 9 Des 'be th · 1inin 
• • (i)·Purpocn , .. e inc g test to be carried out on a vessel under the following h d. 

se u) Procedure (iii} Precautions ea mgs: 
'l...() 
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GOVER,NMENT OF INDIA Code BB 
FIRST MATE OF A FOREIGHN GOING SHIP PHASE II . 

FUNCTION: CONTROLLING THE OP~RATION OF THE SHIP AND CARE 
- FOR PERSONS ON BOARD 

PAPER: NAVAL ARCHITECTURE - II 

TIME: 3 HOURS PASS MARKS: 100 

Notes: 
J. Question No. 1, 2, 3 &, 4 are compulsory. Attempt any four from the remaining questions 
2. All questions carry equal marks . 
3. Non-programmable single memory scientific calculator is permitted 
4. Whenever applicable sketches should be drawn to support the answer 

Q. 1.-M.V. Hindship is floating at drafts Fo.rd 7.18m Aft 7 .96m in dock where the RD of vmter · 
is 1.012. She is to load 600 toimes ·of car?o. -~here th~s par~el s~ould b e loaded with respect ~ 
to Aft Perpendicular, so that the vessel will f1msh loading with tnm of 20 ems by stern 9"". ,f--

Q.2 A box shaped vessel 160 m X 18 m floating at even keel draft of 6.4m. A forward 
compartment 25m long is havin g cargo of permeability 80%. This compartment is extending 
from side to side and tank's COG is 27.5 m forward of mid.:.ship. KG= 4.7m. Find.the draft F 
& A if this compartment gets bilged, above the DB tarik of height 1.4m 

Q.3 A box shaped vessel 30m X 8m floats in SW with ore of S.F: 0.677 m3 /t stored to a 
height of 4m at the ends sloping uniformly to nil at middle length. The vessel then floats in 
FW at an even keel draft of 4m. Draw SF & BM diagram for the vessel · 

Q.4 a) Sketch and label mid-ship section of a double hull oil tanker 
b) Discuss the advantages and disadvantages of such construction over single hull tankers 

A.5 ,Write short notes on the following: : 
a) Calculation of approximate GM by rolling period of the ship 
b) Parametric rolling & how to avoid it 

· c) Synchronous rolling 

/Q.6 Explain "Factor of Subdivision" and "Criteria Service Numeral". How do both relate to 
"Floodable Length "and "Pennissible Length" of passenger ships with r espect to Subdivision 
requirements as per SOLAS 74 as amended? 

J).7 Describe the checks which will be carried out during the load line renewal survey 

0:8 Explain the foUowing with respect to properties and treatm~nt of steel: 
a) Malleability b) Ductility c) Elasticity · 
d) Annealing e) Hardening 

Q.9 Enumerate the precautions to be ~aken against capsizing and intact & damage stability 
criteria for passenger and cargo ships as per IMO Intact Stability Code 2008 . 

-- ·-------xxx-----------
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I GOVERNMENT OF INDIA 

FIRST MATE (WA FOREIGN GOING S1111,, (l'IIASI~ - 11) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP ANO CARF. FOR 
PERSONS ON BOARD (Management Level) 

PAl1ER: NAVAL ARCHITEC'l'URE I• AI•ER - II 

TIME: J HOURS PASS MARKS: 100 MAX, MARKS; 200 
NOTES: 
1. Question No, l, 1, 3 & 4 are compubory. Attempt any FOUR from the remalntaa •1uedlons. ' 
1. All questions carry equal marks 1.e.15 marks each. 
3. Non-programmable sln&lc memory scleotlnc ~lculator b pcrn1ltted. 
4. Wherever applicable sketches should be drawn to support the answer. 

' Q. 1 A bulkhead of a tank consists of a rectangle of dimension 20m x 9m 
with an isosceles triangle of dimensions 20m x Sm o.n top of It. Calculate 
the position of Centre of Pressure {CoP) and the thrust on the bulkhead • 
if the tank Is filled with dock water of RD 1.015 to a sounding of 15m. 

,..Q.~-·-No. 3(C) and No. 4(C) tanks of M.V. Hlndshlp are· partially filled with 
fuel oil, and the ship Is floating In SW at drafts F 8.6Sm.,A 9 .SSm. 
With KG 7.44m. Draw the full GZ curve and from It ascertain whether 
the ship satisfies the stability criteria. Angle of flooding Is 42°. 

' Q. 3 A uniform beam AB, 16m long, weighing 11i kgs, Is supported at a 
point 2 meters from end 'A' and at a point 4 meters from ~B' It 
carries a point load of 13 kgs at Its mid length. Draw the S.F & B.M. 
diagrams of ~he beam & state their values at a point 2.55 metre from 
end 'B' . 

. _Q • . 4 . . Draw the rDld-~hlp _ sectlo~ of . a large ~ouq\e:-h~ll., c:n,1de . oll tan~er. 
Discuss the advantages and disadvantages of such· constructfori over the 
traditional single hull types. .. · ---------------- --- - -------. ... 

Q. s a} Differentiate between a Type "A" and Type "B-100" ship as per 
International Load line Conventions 1966 as amended. 

b) State the conditions of assignment of freeboard for a vessel of 200 
meters long. · 

Q. 6 aJ Describe body plan, sheer plan, half breadth plan and their uses. 
b) What parts of a ship counteract sagging, hogging, racking and 
grounding stresses? 

Q. 7 a) Describe following and support with sketches where necessary: 
I) Stres~·Straln graph of MIid steel II) Grades of steel 
b) Venting arrangement requirements for oil tankers as per SOLAS 

Q. 8 a) Explain the erection sequence In shipyard practice In ship 
construction . 
b) Describe 'severe wind and weather heeling crllerln' ns per lntnct 
stability code. 

Q. 9 ~) What do you understt1nd by the term 'Subdivision Loncl Llnos? Why It 
1s necessary - explnln? 
b) Explain the procedure of calculotlng 'Pormlssll.ll<.1 Lcnqth'. Whore HHI 
how do we use this? -

' . . .. 
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\ f TIME: 3 HOURS PAS8MARKS1 100 MAX MARKS: 200 
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1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any Four from the remaining questioxis 
2. All questions carry equal imarks · 
3. )'Ion-programmable single memory scientific calculator is permitted 
4. Whenever applicable sketches should be drawn to support the answer 

Q,l,,M,'.V, liINDSHlP Is floating at a displacement of 17250 tonnes in water of R.D 1.008. She 
Is Ill!\- ;!(lill:gle 0£ loll of 7.fSO. Her FSM is 1485 tm. Assuming she is wall sided, calculate her KO 
And ~ find her OM at angle of loll o , ~ 1 '.1 . le l\ ::.. ~- '2.l q,. 

Q.2 A vessel oflength 200m, displacement 65907.5 tonnes, KB 5.9m, KG 8.9m, has the 
following equally spaced half ordinates of water plane, commencing from aft: 
O, 10, 13, 14, ·14.2, 14.3, 14.1, 14, 11.5, 6.2;and 0.2 metres respectively. 
calculate her change of trim If 500 tonnes of weight, already on board is shifted 60m 
longitudinally. 

Q,3 A rectangular bulkhead Is 12m broad and Sm deep. The tank C\:mtains liquid and COP Is 
3,0m above the bottom of bulkhead. Calculate sounding of tank 

~Q.4 Make a sketch of the mid-ship section of a double skin bulk canier. Whati are the various 
features which ensure that it is strengthened for the carriage of high density cargoes? 

, Q,5 Enumerate the Minimum Intact and Damage stability criteria for Passenger ships, with 
Suitable features for compensating loss. in strength due to large openings "' 

IQ,6 Define following with respect to Chapter II - 2 of SOLAS 74 /78it 
I) A standard Fire Test 
II) •A• .Class Divisions 
Ill) Service Spaces 

/ Q, 7 Define as per International Load Line Convention 1966 
•l Length 
b) Effective length of superstructure 
o) Weather tight 
d) Side scuttle 

)~ 
Q.8 a) Differentiate in-between.Alteel castings? Give examples of scantlings on a ship where 
these are used 
b) What is a wire frame model? Discuss its benefits 

;Q. 9 a) How the initial KG of the vessel is calculated? 
b) Why large ship tend to roll heavier in following seas? 

. ____ -----xx- ----- --- --
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FIRST MATE OF A FOREIOHN GOING SHIP PHASE ll 
FUNCTION: CONTROLLING THE OPERATION OF THE SHIP AND CARE 

FOR PERSONS ON BOARD °t\f _.., 
, {:>, TIMB1 3 JlOVRS 

Notes:· 

PAPER: NAVAL ARCHITECTURE 
PASS MARKS: 100 MAX MARKS: 200 

1. Question No. 1, 2, 3 & 4 are compulsory. Attempt a'1y Four from the remaining questions 
2. All questions carry equal Iljarks · · 
3. Non-programmable single memory scientific calculator is permitted 
4. Whenever applicable sketches should be drawn to support the answer 

Q.1 M.V. HINDSHIP in DW of RD 1.012 is at a draft of F: 7.Sm, A: 8.Sm. Calculate the total 
Quantity of cargo to be loaded ~d its location with respect to AP so that when in SW she 
Is at her winter load line and also trimmed by 0.6m by stem 

Q.2 A box shaped vessel 160 x 18m floating at an even keel draft of 6.4m. A fwd 
compartment 25m long is having cargo of permeability 80%. This compartment is extending 
from side to side and tank's C.O.G. is 27.Sm fwd of midship. KG= 4.7m. 
Find the draft F & Aif this compartment gets bilged, above the D.B tank of height 1.4m 

Q.3 A box shaped vessel 200m X 30m is floating at an even keel draught of .8m. It has a 
midship tank 40m long extending for the full width of the vessel. Below this tank is ·a 3m 
high double bottom tank. The D8 tank is empty. The main tank above the DB contains oil 
R.D 0.8 to a: sounding of 15m. The KG of the vessel is 7.Sm. 
Find the new draughts F & A and vessel's GMT a.fter this tank carrying oil is bilged above the 
W/Tflat 

Y4 Sketch & Label midship section of a hatch coverless cellular contaiper vessel 

Q.5 Describe the IMO weather criteria for severe wind and rolling as required by code of 
/intact stability 

Q.6 Differentiate between 'Floodable Length' & 'Permissible Length' of a typical passenger 
vessel. Give a very brief outline as to how are these calculated and what parameters go as 

✓ Input Into its calculations 

· Q.7 a) With respect to International Tonnage Convention 1969 (as amended) write short 
/Notes on the following: 

i) Excluded Spaces ii) Gross Tonnage iii) Net Tonnage 
iv) Describe with the help of neat diagrams two examples of Excluded Spaces 

Q.8 Discuss with the aid of block diagram_ the flow of information & sequence of ship 
\._,..,""construction in a modern ship yard 

Q.9 Distinguish between stability at small and large angle of heel with the help of suitable 
sketches 

-----c----xx-----------
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FIRST MATE OFA BOREIGN GOING SHIP (PHASE- n) 

FUNC11ON: CONTROLLING TU OPERATION OJ.l'THE SHIP AND CARE ¥Oil 
~NS ON BOA.Ill) (M,k• 11mat Level) 

PAPER: NAVAL ARCBl"l'ECl'UR PAPER• ll 

TIME: 3 HOURS PASS MARXS: 100 MAX, MARKS: 200 
NO'l'&S: 
l, Queatkm No. l, 2, 3 & 4 an H• pllllDl'J',;M P" ayFOUIUrom die re111•lah11 q11onto11. 
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3. Non-proaruu•llle a11i1Je niinery :'ti JS •1 : w II pmalUtd. 
4, Wllorevor appllall7e1k1Ul111111M1111 ....... -.pan ClloUIWCI', 

M.V. Hlndshlp at a draft of S.Om forward, s.am aft ln water of density 1,005, 
KG 7.Sm, FSM 1300tm tums In a dn:le of radius 400m to starboard at a speed 
of 12 knots. Calculate the heel amsed 1urtng the turn. 

A box shaped V/L 190 X 25 at E,K. draft of Sm KG 5.Sm has a fwd 
·compartment t.5m In length with a permeabUlty 70%. Calculate draft F & A lf 
that compartment Is bllged, 

' 

l'\.1t/A light beam AC, 12m long Is s~ppoited by a point support at end A (left end), 
e7' ~hlle resting on ~ne ~round over one-foµctb of Its lei:igtb at end C, If the 

. beam IS ~dec;I w, 60 N of load, uniformly dlstrl.buted along the entire length 
of the beam, d~w the SF & BM curve to scale. From 'the dlligriut( ·sraf& :the · · · 
~gee at tbe point of maximum BM from end c. =-----, . 

. .sy. 4- Draw the midship section of a Ro~Ro vessel. 

_.V-Wlth suitable sketches, explaln why does a vessel normally heels outwards and 
· not Inwards when settles Into a turn at uniform rate of tum. · 

Q,tS What do you understand by the term 'Subdivision Loadllnes' ? Why is it 
· necessary? Explain. 

Explain the purpose of Gross Tonnage {GT) and Net Tonnage (NT) and write 
the respective formula tor calculating GT and NT. 

Wlth·the-help ·of suitable sketch explain the followlng: 
a-) Sheer plan · 
b) Half breadth plan 
c) Body plan 

~ WJite short notes. on :­
. · A.Parametric Rolling 

b.Undamped Rolling In large ships. 

************** 
,. 
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FIRST MATE OF A FOREIGN GOING SHIP (PHASE - II) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR 
PERSONS ON UOARD (Management Level). 

PAPER: NAVAL ARCHITECTURE PAPER - II 

Tli\.lE: 3 HOURS P ASS,JVIAR KS: l.00 MA½; iVIARKS: 20!1° 
NOTES: 
I. Question No. I, 2, !l.& 4 arc compulsory. Attempt any FOUR from the remaining questions. 
2. All qucstious carry equal marks i.e. 25 marks each. · · 
3. · Non-progrnmmablc single memory·scicntific calcnlator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

Q. 2 

Q. 3 

M.V. Hindship is floating at drafts Ford 8.18m Aft 8.96m in dock where, 
the RD of water is 1.012. She is to load 600 tonnes of cargo. Where. 
should this cargo be loaded with respect to Aft Perpendicular so that the 
vessel w'ill finish with trim of 20 ems by stern .. state final F & A drafts. 

The end bulkhead of a deep tank 9.6m high has following equally spaced 
horizontal ordinates starting from tank top 8.8m, 8.Sm, 8.0m, 7.4m, 
6.8m, 6.0m and 5.lm respectively. The tank is filled with water of 
density 1.015 to sounding of i'l.3m. Calculate the thrust on bulkhead 
and height of centre of pressure from base. 

A box shaped tank vessel 200m x 20m is in SW at even keel draft of 
6.2m. The aftermost deep tanks (No.7 P, C & S) are each 15m long. The 
wing tanks are 6m broad and CElritre tank is Sm broad. Find the drafts 
forward and aft if both wing tanks containing homogenous cargo of60°/o 
are bilged. 

Describe with the help of a neat diagram, the specified features of a 
Cellular container ship . 

. ~s State the intact stability criteria for i) Cargo ship ii) Severe w.ind and 
Weather heeling criteria for ships. 

r:,L Q. 6 Define floodable and permissible length and explain w.hich length is 
larger and why? 

✓Q·. 7 Explain following: 
i) Net tonnage .. ii) Multiple load line .. 

' 

vQ~ 8 Explain: 
I) Lines plans ii) Lofting 

M.V. Hindship was floating with all compartments empty except as 
follows: No.2 DB P & S full of ballast, .No.1 DB c'britained 90 tonnes FO. 
An inclining experiment was conducted in this condttion. A weight of 12 
tonnes KG 10.lm shifted transversely through a distance· of 17.Sm 
caused the deflection of 8.2cms in plumb line of 8. lm in length. 
Calculate the GMs and KG of lightship. 
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_FIRST MATE OF A FOREIGN GOING SHIP (PHASE- II) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR 
PERSONS ON BOARD (Management Level) . 

PAPER: NAVAL ARCHITECTURE PAPER- ll 

TIME: 3 HOURS PASS MARKS: 100 " " MAX. MARKS: 200 
NOTES: 
I. Question No. 1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equ.al marks i.e. -25 marks each. 
J. Non-programmc)blc single memory scientific cnlculalor is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

0 0 • 

Q. _J M.V. Hindship in dock water of RD 1.007 is at drafts of 7.62 m and 7.94. 
/ m. She has to load 450t of cargo._ Where should this cargo be loa~.Q-~_o· ·· 

as to complete tlie loading with a trim of l.0m by stern. · (J:5/ 
"ta·'.!,./J.. 1iJa.,;-,, n-'257 Pl<"',;;. 7;.3,-{, , 

, Q. 2 · The vertical ordinates of a bulkhead 10m wide are 4.'0m, 5~5m, 7 .2m, 
/ 5. Sm, and 4.0m. Calculate the· thrust on the ·bulkhead and location of its 
. Centre of. Pressure from the base of the tank if the tank is filled .with 

water of density 1.010 to a sounding of 9.0m. !zi;-) 
. 7Hl<_PS,,,-,_.. J:,'j-;n t (of°,;, 5•':J.6'//"3·7--/J . . ~ 

Q. 3 A box shaped vessel 140m long, 18m broad floating at even keel draft 
/ 7m, has a compartment 20m. long 18m broad with its for-~ard bulkhead 

miclship and with a watertight flat at height of l.4m· is loaded with cargo 
of permeability 60%. Calculate the drafts fore and aft if the compartment 
is bjlged above the watertight flat. / 2 s ; 

. ,-,, 7·?,c,/.., A"" 1·:/SL,,..., ~ 
Q/4 Describe ~ith the help of a neat diagram, the specified features of a ~ _ 

L.N.G. shtp. . 

Q. 5 Describe the Phenomenon and cause of Synchronous rolling. What @ 
/ • ·action ,can be taken if its onset is suspected. 

Q. 6 Write short notes as per SOLAS: 

/
/i) Uniform average permeability 

· /ii) Floodable length . . 
· )ti) Sub divisional load line .· 

Q. 7 Explain following w. r. t. ITC: 
i) Enclosed space · 
ii) Excluded space· · 

. . Q.,,, Comp~re & contrast between Steel and aluminum as ship building fto, 
· matert'al l5' 

;}-· 9 Describe _the damage stability criteria for passenger ships. 

---************** 

@ §.,. 
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FUNCTION: CONTROLLING THE OPERATION OF THE SHJP AND CARE FOR 
PERSONS ON BOARD (Management Level) 

PAPER: NAV ~ ARCHITECTURE PAPER-U 

TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS; 200 
NOTES:. . 
i; Question No. 1, 2, 3 & 4 are compulsory. Attempt auy FOUR. from the remaining questious. 
2. AU qaestious carry equal marks Le. 25 marks each. 

• 3. Nou-prognun1&able single memory seleutlfic calculator Is permitted. 
4. Wherever applicable sketches should he drawn to support the IIJISWer. 

n Inclining Experiment was conducted on M.V HINDHSHIP with all 
tanks & compartments empty except 25 tonnes each of diesel oil in No 7 
Port & starboard tanks and also 10 tonnes each of fresh water in the 
Tween deck drinking water tanks port & starboard. When an inclining 
weight of .5 tonnes (Kg 10.25m) is shifted transversely thtoilgh 17.0m, 
a pl line 8.05 m In length Is deflected 5 ems. CalculateWer light KG 

MT. 

,v~,,,_, M. V. 'Hindship' In Condition No. 7 struck a rock pierGiQg ~her'·outer 
bottom In way of No. 4 P, G & S and No. 5 P & s DB ta""'5. 'l::alculate 
the drafts forward and aft at which she will float and her.,.GM (fl()id) 
aft bilging. · 

half ordinates of vessel's water plane area spaced 2511i"'lipart are: 
14.5, 26.6, 34.0, 37 .0, 37 .3, 37 .1, 35.8, 28.8 & 6.0 mete}'S 

· respectively, commencing from forward end. 
If the SW displacement of the vessel up to that water plcme is 150,000 T, 

,.,.,,..._· c ate transverse BM and longitudinal BM. · 

Sketch & label the mid-ship section of a Spherical type Gas Carrier and 
enumerate the special features of these types of ships. 

Q. S How is Brittle Fracture different from Ductile Fracture? 
Elaborate on grounds of temperature, thickness, superficial appearance, 

. speed of propagation, type of steel used to wli:hstand and tests used to 
evaluate the above. 

~cribe with the help of a neat diagram the following tests: 
~ ;)Tensile Test b) Bend Test c) 1-:fardness Test 

....f:;"l) With the help of a block dia~ram explain the general layout of a 
't./Shlpyard and co-operation between various departments. . 

b) What are the various tests carried out for ship building steel. 

-~ a) Sketch and describe sheer plan and body plan. 
- b) Describe with the help of neat diagrams three examples of-excluded 

spaces as per International Tonnage Convention 1969 as amended. 

@ Describe the .Inclining test to be ~rried _ out on a vessel under the 
• following headings: (i) Purpose (ii) Procedure (iii) Precautions . ' ' 

************** 
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Q. No. 2 to be replaced with the Q.No. 2 given· below -

Those candidates who _have already an~red question no. 2 need not attempt this 
one. 

~haped vessel 160mx18m Js floating in S.W. at an even keel draft of 6.4m. 
A forward hold of length 25m Whose aft bulkhead ia 40m aft· of FP Is bilged. If the 
permeability of the hold ls-80%-and KG of vessel was 4.7m determine F&A draft In final 
condition? 

.· 



,. ,. -
I GOVERNMENT OF INDIA 

~,o/(r;-
R#~ 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE - II) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR 
PERSONS ON BOARD {Managem\lnt Level) 
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1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each, 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

9. 2 

M.V. 'Hindship' was floating with all compartments empty except as follows:­
No. 2 (P & S) DB tanks full with water ballast. 
No. 1 DB tank contained 100 tonnes of H.F.O. 
An inclining experiment was conducted in this condition. A weight of 10 tonnes 
Kg. 10.2 m, shifted transversely through a distance of 17.6 m, caused a 
deflection of 9 ems in a plumb line 10 m in length. Calculate the GM '(solid) and . 
the KG of the light ship. 

A box shaped vessel 160 m X 18 m floating at an even keel draft of 6.4m. A 
forward compartment .25m long Is having- cargo of permeability 80%. This 
compartment is extending from side to side and tank's COG Is 27.5m forward 
of mid-ship. KG= 4.7m .. 
Find the draft F & A If this compartment gets bilged, above the DB tank of 
height 1.4m •. 

A box shaped vessel 30m X Sm floats in SW with ore of S.F: 0.667 m3/t stored 
to a height of 4m at the ends sloping uniformly to nil at middle length. The 
vessel then floats in FW at an even keel draft of 4m. Draw SF & BM diagram for 
the vessel. · · 

~ 4 a) Sketch· and label Mid-ship section of a Hatch coverless Cellular container 

Q. 6 

Jc-7 

&(8 

ship. (15 marks) 

b) Discuss the advantages and disadvantages of such ship over a normal 
_container ship. (10 marks) 

Describe the IMO weather criteria for severe wind and rolling as required by 
code of intact stability. (25 marks) 

a) What do you understand by the term 'Subdivision Load lines'? Why it is 
necessary? Explain. · · · (13 marks) 

b) Explain the procedure of ca)culating 'Permissible Length'. Where and how do 
we use this? (12 marks) 

a) Differentiate between a Type "A" and Type "B · - 100" ships as . per 
International Load line Convention 1966 as amended. · 
b) With respect to International Tonnage Convention 1969 as amended, give 
two examples of Excluded space. , . 

a) Describe the sequence of events which take place in a modern Shipyard . 
while building a ship. · 
b) With the aid of sketch, describe the procedure of impact test conducted on 
a metal. 

<..Q. _9 When inclining tests are required on cargo and passenger ships? Describe the 
procedure of such tests and state the precautions necessary? 

************** 
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I GOVERNMENT OF lNDlA ~ 
FIRST MATE OF A FOREIGN GOING SIDP (PHASE - II) 

FUNCTION: CONTROLLING Tml: Ol':ERATION OF THE SHIP AND CARE FOR 
PERSONS ON BOARD (Management Level) 

:PAPER: NAVAL ARCIBTECTURE PAPER- ll 

TlME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NOTES: 
l, Question No, l, 2, J & 4 are oomput.ory, Allempt any FOUR from the remaining questions • 
2. AU questions carry equal marks Le. 25 marks each, 
:,, Non-proerammable single memory scientific calculator Is permitted. 
4. Wherever applicable sketches should be drawn to support·the answtr . 

Q. :t M:V:'tiindsh1p'·was floating-with a·11com·p·artrrrents empty·e~c-e·pt -as·ro·Jtows:- · 
No.2 (P& S) DB tanks full with water ballast . 
No.1 DB tank contained l00tonnes of H.F.O 
An incllnlng experiment was conducted in this condition. A weight of 10tonnes 
Kg. 10.2m, shifted transversely through a distance of 17.6m, caused a 
Deflection 8,3cms In a plump line a.Sm In length. Calculate the GM (solid) and 
the KG of the Ilg ht ship, 

Q. 2 A box shaped vessel 160xl8m floating at an even keel draft of 6.4m. A ford . 
compartment 25m long is having cargo of permeability 80%,Thls compartment 
is extending from side to side and tank's c;;o.G is 27.Sm for'd of midship. 
KG= 4.7m find the draft F & A If this compartment gets bilged . 

Q, 3 A box shaped barge length = 40m, light dlsplacement=160t Is loaded with 20Dt 
of cargo peaking at mid length slopping unlfgrmly till nil.at the ends. Draw SF · 
and BM diagram Indicating their values at the_ appropriate position. 

Q. 4 Sketch, label and describe the midship secti~n of a bulk carrier. 

Q'.·s 15'iscussthefollowfng: -·. - --
a) Forced rolllng 
b) Synchronous rolling 
c) Why large ships tend to roll heavier fn following seas? 

Q, 6 Write short notes on the following: (any 3) 
a) Limitations in the use of oils as fuel 
c) Non combustfble material 
e) Special category spaces 

b) Standard fire test 
d) Types of bulkheads 

Q. 7 Define as per International Load Line Conventiqn 1966 (any 4) 
a) l..ength b) Enclosed superstructure c) Effective length superstructure 
d) Well e) Side scuttle f) Sheer credit 

Q, 8 Describe the sequence of events that take place in a shipyard during 
Construction of a new ship. 

.Q, 9 HD
8
esd~ib~_t_he inclining_e~e~riri:!!:~t-~11.'."_11e1Nly built vessel under the following 
a mgs · · · 

a) Principle b) Procedure · c) Precautions 

************** 
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NOTES: 
1. Question No, 1, 2, 3 & 4 are compulsory. Attempt any FOUR rrom the remaining question,. · 
2. All qu~llons carry equal marks·l.e. 25-marks each. . .. 
3 .. Non-program·mable slngle memory scientific calculalor Is permlited, 

· .. .'4, .WJ)ertvfrappllcable sketch .. sho~_ld be ~rawn to support the answer. . . .. 

Q~ 1 . /\n undivided DB tank .. of length 18m has following 1/2 ordinates of 
waterline at e_q!Jal inte·rvals measured from.forward bul~head: · 

Q. 2 

2.0, ·2.8, 3,9, 5.2( 6. 71 8.0,.10.lm respectiveiy. · . .. 
F.O. of RD 0.9 Is loaded to a sounding of O.Bm in the tank. AssiJmf;l·the 

. tank to be wall-sided. . · .' . 
Determine the KG-fluid 'in the final condition ifinltial displacement was·· 
20,000Ts and KG=lOM •.. lo ,c,GG m 
A vessel of length 80m breadth 18m is flea.ting at draft of 4;6m in 
water of relative density 1.020,. A compartment lOr.n long 18m broad 
with its forward bulkhead 30m forward of midcship contains . .. 

•· homogeneous cargo of permeability.GO%. It has water tight fiat 1.2m above· 
. keel. Calculate the drafts.forward and aft If this compartment Is bilged 
ab2ve the Water tlgbt flat. ·. fs.5;1,,t, k-'f.\32>2.. .. . · .. ·· 

• , Q. _3/f-1. v. HindsMlp was ·floating with all con:ipartments empty except :as .fpllows: · .. 
/ No:2 (P&S) DB tar1ks.full"wlth .._..,ater ballast 

·· No.1 DE! tank cqn_tained 100 tonnes of H,.. f.. O. (FSM"·at SG:1·.o ~ . 
1 (T/M)=;4_!2.l..m). An Inclining experiment was conducted in this · 

(; c!ondition·: A weight of 10 tonnes Kg. 10.2m.shlfted transversely 
;, . through a distance of + 'l. 6m caused a defle.ction of "B.3 ems In a plumb':'. 

( 
::. · ·une 8.S- m In length: Calculate the GM (solid) and the KG of the light 

'' ._ ... .·,: .. ;...,,. ,.,-. 

··- .. 

;' . . · .. 0 sl:ilp. ~ ~ ~ . . fl, .,,'f a.a ... ~-135. 

:~ 0>-"tlf ,i{Q._ 4 Dr~w ,the mid~st,lp s,.e.cti~I) ~~ ~ large do_uble l)ull cru?f .pil'ta,r'f!f_eIJ ~I . .:r,~,.;/) 
l' ~ 'l/4/ 0 I})-\,"" sh <!M.l d li.t Jin..(. • V-Ul\ <W. 61-f . g., J.D. 4an.n. hu 'jr.x - ~ lH"' .. , 
l .. "" : ~·-·Write short notes on the.following, s:, . . · · · · · 
1. · a) Calculation of apprpximate GM by rolling period of the ship . 
.:' b) Parametric rolling·& how·t<;i avoid it · 
;; c) Sync~·ronous rolling . 

-i.." 
:, . 
:_!, 

i" 
1::. 

V 
J ;ti.· . 

f 

. o.;•6 . ~ . Masters.of very large container vessels, such as Post Panamax vessels; · 
have complained that they have encountered very severe .. rolling with · 

heavy seas from the bows or quarters, .'at times ·1oslng large nu[Tlqer of, 
containers overb9arc:l.- . · ;. 

Discuss ffie factors responsible for such large rolling & remec;llal action 
• · required· to prevent it. . , · . ·, . · ·'· 

\ : Ji. ,: 

I 
> • 

.. 
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Page 2 ~ ~·c 7,, Fr' y ~ 
Q, 7 JI) Differentiate between a type "A" and "B - 100" ships as per International 

Load line Convention 1966 as amended . 
...,..-b) With respect to International Tonnage Convention 1969 as amended, give 

two examples of Excluded space. 

,._..q;-s ,_at Sketch and describe sheer plan and body plan. . • 
~ Describe the sequence of events which takes place In a modern shipyard 

while building a ship. 

When lncllning tests are required on cargo and passenger ships? 
Describe the procedure of such tests and statethe precautions 
nec~ary? 

************** 
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GOVERNMENT OF INDIA a \ 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE- Il) f. tJl ~ 
FUNCTION: CONTROLLJNG THE OPERATION OFTIIE SHIP AND FOR ,t~,• 

PERSONS ON BOARD (Mllnagement Level) · \"\ 

PAPER: NAV ,\L ARCHlTECT1.JRE PA.PER- Il 

TIME: 3 HOURS PASS MARKS: 100 MAX MARKS: 290 
I I 

NOTI:S: 
1, QuestiOP No, 1; l, 3 & 4 are co11tpulsory, At,tempt HY FOUR tro111 tbe reinalping quNtions. 
2, All questions carry equal DJarb Le. 25 DJarl<t eaeb. 
3. Non•progr1tm11t•ble slllgle memory 1elendtlc calffllator b permitted, 
4, Whenyor applicable sketcbes sllollld be drawa to support tbe answer. 

A beam of mass 61,162 Kg and length 10 m rests on two flat supports, Each 
sup'port extends 2 m Inwards from the end of the beam. A concentrated mass 
30.581 ~Q 1s_ placed on the cen~re of the beam. Draw the SF and ~M diagrams 

8t1l 
of Sf 
to 

· sc11le. -· .. 

~ M.V' Hlndshlp' In Fresh Water ls at ·a draft: of F 6,·32 m, A 7.18 m. Calculate the U position with respect to AP, from where 140 t should be discharged to reduce her ford. 
dral't by 32 ems. . 

e A box shaped vessel 200m x 25 m Is floating at an even keel of 6,0 m In SW. rhe 
vessel has a deep tank amidships 30 x 25 x 8 m In slie. The deep t11nk ls 
presently full of dry cargo of RD 0,6 and SF 4,0 m3 /t. The tank Is dosed 
with Its watertight cover. Vessel has GM 1,48m, calculate the GM, ff the deep tank I$ 
bilged. 

Draw and describe midship section of a LNG tanker showing membrane tank. 
Also explain the purpose of secondary barrier? 

What Is a non combustible material? How Is a standard fire test used to 
non combustible material for bulkheads used on board ships? 

( Q Cl) With respect to the subdivision of passenger ships, explain the V relationship between subdivision Load line and Floodable length. 

O
(ii) What Is the sequence of calculatlng assigned Free board? 

Write short notes on the following with following reference to Intematlonal 
onventkm on Load Unes 1966', 

{a) Length 
Cb) BIOCI< Coefficient correction 
(c) Watertight and weather tlglit 
(d) How Is the' Minimum aow Height' to be achieved 

qualify a 

Q. 8 Explain how a wire frame model In modem shipyard practice helps In achieving the 
advantages of: 

8 
(a) 
{b) 

{a) 

(b) 

Plate nesting 
Prefabrication 

Describe how Parametric Rolling occurs and Is threat to large 
container Ships? . . 
l:xpla In Unresisted Rolling In stlll waters. 

************** 
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GOVERNMENT OF INlHA 
CJ~~ 

FffiS't MATE OF A FOIU:WN GOING SHIP (PHASE -1!) 

FUNCTlON: CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR 
PERSONS ON BOA.Rl) (Manngcm,,nt Level) 

PAPER:NAVALARCHITECl'UREPAPER-Il 

\r'IME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NOTES: 
i. Question No. ls 2, l & 4 are compuli;ory. Attempt any FOUR from the remaining quc,tlona. 
l. All queslloqs cttrry equal marks i,e, 25 marks "each, 
3. • Non-programQ1able rdngle memory scientific calcialator is permitte,:I. 
~- Wher • applicable sketchc, should be drawn to support tba ftnswer . 

• la) M. v, Hindship at a draft of F 7.23m, A 8.79m, :,G 7.42m, FSM .1732tm, turns 
In a circle of radius 380m at a.speed of 13,21<ts, Cal<;i.date the angle of heel 
produced · · 

b) M. V. 'Hindshlp' is floating at a draft of F 5.73rr,, A 6.42m, ls. at an angle of 
loll of 4°, FS moment 1563mt assuming the ship to be wallslded, c<1lculate 
her KG. 

~ /x shaped vessel 75m x lOm x 6m deep Is fl-lating in S/W on an even keel <./ 'i,;~ft of 4.Sm. Find the new draft Forward and Aft If a forward comp<1rtment 
Smts long Is bilged. · · 

Q. 3 ertlcal bulkhead Is In ttie form of a triangle, apex downwards 
The bulkhead Is 9m broad at the top and 12m d~ep. 
The tank contains sea water to a sounding of 8nj. 
Find t e thrust on the bulkhead and the positlon;of Center of Pressure with 
re ence to the bottom of the tank, i 

Q ~ketch nd label mid ship section of a LPG Carrier. 

---;;, 5 What are conditions under ~hlch parametric J. syrn:hronous rolling o~curs? 
< ~ actions are to be taken to mitigate It? : · 

. /f'l What ar~ t.tiea ~~:!Etral_p~1;1ti~f'!s.ag~lnst <eaP.t!~l(15Lof.:ghJP..H. ---· .. ,-• 

QZ:6 Wrl short notes on : 1 
I ermlssible length 11) Sub Dlvlslonal Load Linh UI) Standard fire test 

Q 7 Explain the formula used for calculating the tonnj,ges of a ship In accordance 
with the tonnage convention. i 

Q, ·-,(( at precaution are to be· taken against corrJ~lon when Aluminum ls ~ ~~ nected to steal work? l 
Describe with sketch: I) Sheer plan if) Body tIan. 

Q Describe the principles and necessity for carryln~ out an "Inclining Test" on 
a newly built vessel. . , .. • 
What are the precautions to be observed when ctrrvlng out the test? 

. i 

' ************** l ! 
l 
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• --· GOVERNMENT OF INDIA 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE - II) 

FUNCTION: CONTROLLING mE OPERATION OF mE smp Am> CARE. FOR 
PERSONS ON BOARD (Management Level) 

PAPER: NAVAL ARCHITECTURE-PAPER - II 

TIME: 3 HOURS PASS M...\R.KS: 100 MAX.MARKS:200 
NOTES: 
1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

· ...... ~\.,. 

Q, 1 M. V. Hindship is in condition no.5 at discharge port. After discharging 400 
tonnes cargo from No. 1 Tween deck, soot from No.3 Tween deck and entire 
cargo from No. 5 poop de_yk, has to proceed to a nearby port to balance 
discharge. Calculate -a1 GM fluid b) Dynamical stability till 30° and 
c) Dynamical stability .till 40°. 

~7' M A box-shaped vessel of dimensions 150 x 20 m is floating In· SW at d · 
·6.2111., A 7.2m. A 20m long compartment, whose forward bulkhead is 40m 
from the forward end of the vessel, is loaded with cargo of permeability 50% 
Calculate new forward and aft drafts if this compartment is bHged. 

Q. 3 A transverse bulkhead consists of a rectangle of breadth 18m and height 12m 
and below it an isosc<?:e::; · t:ei.::r:;lc • cf !Jre::idth- -18m and. height 9m. If the 
adjacent tank is filled with oi! of RD 0.92 to a head of 2.8m, calculate the 
thrust and COP of the bulkhead . 

.Q(4 Sketch, label end describe the mid-ship section of a bulk carrier. 

~ With the aid of suitable sketches describe the IMO severe wind and weather 
heeling criteria to be satisfied by Merchant ships. 

~~ a) Discuss the fire safety objectives & its functional requirement as per SOLAS. 
b) State the constructional features of type A- division for fire safety. 

~ Write short notes on: a) Multiple load line b) Enclosed spaces as to tonnage 
convention ~tandard fire test. 

. Q. 8 a)fixplain Stress - Strain curve for mild steel and its significance. . 
'b1 What are the various types of heat treatment given to steel and reasons for 
conducting it? 

Q. 9 Explain the purpose of inclining test and state the procedures to be followed 
and precautions that should be taken during this test. 

************** 
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GOVERNMENT OF INDIA 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE - JI) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR 
PERSONS ON BOARD (M11n11gement Level) 

PAPER: NA VAL ARCHITECTURE PAPER - II 

TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NOTES: 
I. Question No. 1, l, 3 & • nre compulsory, Attempt nny FOUR from the remaining questions. 
i. All questions carry equal mft1·ks I.e. 25 marl<& each, 

17':.,.,- .• 
/ \0 \ 

J. l'fon-progrnmmable single memory scientific calculator is pennille~. 
4. Wherever appllcnble sketche,; •honld be drawn to support IM answer. 

._ ( ),\'I 

~- 'Hindshlp' Is·floatlng at a displacement of 16875.5 tonnes, KG 8.158m, 
~ ;,,oment 1798mt. Assuming her to be wall sided, calculate her angle of 1011. 

I) o•?~ 
. ·/ ., 

Also-t·a1culate ·her GM" at the ·angle loll. 

l. ~ l ') ,..;__ '(-. 2- ') -

box shaped vesse1190m x 25m has a M' ship DB tank 2m deep which is full of 
alt water KG=9.044m. calculate vessel's GM after the tank Is bilged If her inltlal 

Even keel draft was a.om. 

~ deep tank bulkhead 12m broad has the following equally spaced vertical 
~Ordinates 3.0, 5.8, 7.5, 5.8 and 3.0m. the tank conditions SW to a sndg of 10m. 

Calculate thrust on bulkhead and COP w.r.t top of bulkhead. 

~ketch and describe mid ship section of a cellular container ship , 

Q, 5 a) What are the Intact Stability requirementst or- 8,uLk C//R/21 6/2._ t-o(l-0, "'"­

b) Write short notes on Torsional .Stress on ships. 

~xplaln "Factor of Subdivision" and " Crlt.eria Service Numerl". How are both 
V~~lated to "Floodqble Length" and "Permissible Length" of passenger ships 

with respect·to subdivision requirements as per SOI.AS 74 as amended. 

, ~ifferentiate between enclosed spaces and excluded spaces as per International. 
~onnage Convention 1969. Explain how exclusion from measurement can be 

. ·· - _ .. ·.wailed 'for a space·that ls··open·a~--one end,.. -•-.-.- •-·· • 

~etch and describe the foll~wing: C7-i> Sheer plan ii) Half breadth plan 
.------/ Iii) Body plan iii) Write a short note on management of a steel stockyard? 

¼ 9 a) Describe the procedure to determine the ship stability by means of rolling 
Period test. 

b) What are the.limitations of Rolling Period Test? 

************** 
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FIRST MATE OF A fiOIU;ION (;OJN(; SIJJP (PHASE- 11) 

FUNCTION: CONTROLLING TUI~ Ol'lf.ltATION 01•' Tim SHIP AND CARI~ l•OR 
PERSONS ON HOAHD (M111111gc111cnt Level) 

PAPER: NAVAi., AltClll'l'll,(!'l'lllU•: l'APr~n- II 

TI ::::::ME::::::-:-: J_R_O""'--"-UR=S ____ __!._P~A!.!!SS~•.!!:M~Altl):tl;JIJjJ__ 
NOTES: 

MAX. MARKS;.JJ!Q_ 

I. Question Nn. I, 2, 3 & 4 nrc comttubory. Alt•m11t •ny 1'01111 rrouu t11e ri,1111111111111 ,111esf11111s. 
2. All q11tsllons carry <quail mark., I.e. 2~ mnrk, <M(II, 
·3. ;on-pro,:rammnhlc slni:lc mcn1,1ry •tl•nllOt ,nlr11l•l11r 1, 1,,.18111 .. 1. 
4. hcrcvcr npplkahlc sk<i<h•• •h1111ld be drnwn to '"l'I""' 11,r unswu. 

Q. 1 a) M. V. Hlndship at a dr.:ift of I·: /.2:J m, A: 8.79 m, KG: 7.42 m, FSM: 
1732 tm turns in a circle of radh.1:; :um Ill al: a !ipecd of 13.2 Kts. Calculate the 
angle of heel produced. (15 marks) 

b) M. V. 'Hlndship' is floating at a I lydroi,l:11tlc draft of 8.8 m has, zero GM. 
~ Calculate the list produced If a welyht or two tonnes already on board Is shifted 

transversely through a horizontill di'.lt,mcn ut' ;1,115 meters. Assume the ship to 
be wall sided at the water line. . (10 marks) 

Q. 2j A box shaped vessel of L: 190 m ilntl [I; 2!i mat Even Keel draft of 8 m with 
KG: 5.5m has a forward compartment Him In length with a cargo of ~ ,,,, 
perrr:eability 70%. Calculate draft F l', A If that compartme~ b~~~d. · \.._...,"' 

~"~marks) 
_ _ \l,;\.y Q. __ 3 - a) A beam of length 'I' and weight 'w' per unit length l~pporte~:~lts ends, V 
\D,;,_~i)_;'f': ~- Draw SF and BM diagram of the beam. . _y rnarks) 

t\)(\: ,S j b) A triangular collision bulkhead adjuccnt to fPK ek·ls 1 m broad at the 
.! J top and 12 m deep. The FPK tank conloll)lrtra last f R. . 1.015. Calculate ~ 

thrust on bulkhead and position or Conty!i or P ess e elow top of the 
bulkhead when sounding In k Ir. 0 m. · (12 marks) 

~1/4 a) Sketch and label - ship section or i.l Hat coverless Cellular container 
ship. . ~(\'-- ~l (15 marks) 

b) Discuss the advantages n is~dv1Jntages of such ship over a normal 
✓container ship. , (lOmarks) 

Q. S Describe the IMO we~h crlterlil for r.cvere wind and rolling as required by 
-- · ,./ code of intact stability. (25 marks) 

Q. 6 a) What do you understand by the term 'Subdivision Load lines? Why it is 
necessary? Explain. (13 marks) 

b) Explain the procedure of calculatlno 'Permissible Length'. Where and how do 
'{ we use this? (12 marks) 

Q. 7 Discuss the "Conditions of Asslgnm,mt" ;is per International convention on 
/ Load Lines as amended. (25 marks) 

~Q. 8 a) Describe the stress/strain graph & explain the relationship between stress 
✓ and strain in a metal. (10 marks) 

b) What are advantages and disadvantages of using Aluminum in ship 
✓ building? (15 marks) 

Describe the Inclining test to be CMrlcd out on a vessel under the following 
headings:v{i) Purpose ~1) Proccdurn .(,!ff) Precautions (25 marks) 

;¥,t.:4t':t:.t'.• .- • • + ......... ;;tc ... 
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GOVERNMENT OF INDIA 
. '\,. . 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE- II) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR 
PERSONS ON BOARD (Management Level) 

PAPER: NAVAL ARCJlll'ECTURE PAPER- II 

TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS; 200 
NOTES: 
1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. AU qnestlons earry equal marks Le. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever •ppUeable sketches should be drawn !<>support the answer. 

Q. 1 ~ A undivided DB tank of length 18m has following ½ ordinates of waterline 
at equal intervals measured from forward bulkhead: 
2.0, 2.8, 3.9, 5.2, 6.7, 8.0, 10.1m respectively.. , / 
F.O. of RD 0.9 is loaded to_a sounc;ling of 0.8m In the tank. Assume the tank to \....,,-' 
be wall-sided. · 01," 

Determine the KG fluid in the final condition if initial displacement was ~ 
20,000Ts and KG=l0m. 

Q. 2 A box shaped vessel 160mX18m is floating in S.W. at an even keel draft of 
6.4m, A forward hold of length 25m whose aft bulkhead is 40m aft of FP is .._,.,,. 
bilged. If the permeability of the hold is 80% and KG of vessel was 4.7mt:\~ 
determine F & A draft in final condition? "' 

Q. 3 A box shaped vessel 30m X 8m floats in SW with ore of S.F: 0.67 m3/T stored 
, _ ,\I""'\ to a height of 4m at the mid length and sloping uniformly to nil at sides. The 
~~1,.· vessel then floats in FW at an even keel draft of 4m. Draw SF & BM diagram for 

:> the vessel. · 

Q. 4 a) Sketch and label mid-ship section of a double hull oil tanker. · 
b) Discuss the advantage and disadvantage of such construction over single 
hull tankers. 

Q. 5 Write short notes on the following: 
a) Calculation of approximate GM by roiling period of the ship. 
b) Parametric rolling & how to avoid it 
c) Synchronous rolling 

Q. 6 Explain "Factor of Subdivision# and "Criteria Service Numeral". How do both 
relate to "Floodable Length" and "Permissible Length" of passenger ships with 
respect to Subdivision requirements as per SOLAS 74 as amended? 

Q. 7 a) Differentiate between a Type "A" and Type "B - 1.00" ships as per 
International Load line Convention 1966 as amended. 
b) With respect to International Tonnage Convention 1969 as amended, give 
two examples of Excluded space. 

Q. 8 a) Describe the sequence of events which take place in a modem Shipyard 
while building a ship. 
b) With the aid of sketch, describe the procedure of impact test conducted on 
a metal. 

Q. 9 When inclining tests are required on cargo and passenger ships? Describe the 
procedure of such tests and state the precautions necessary? 

************** 
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GOVERNMENT OF INDIA 

FIRST.MATE OF A FOREIGN GOING SHIP (PHASE- II) 

FUNCTION: CONTROLLING THE OPERATION OF THE SHIP ANO CARE FOR 
PERSONS ON BOARD (Management Level) 

PAPER: NAVAL ARCffiTECTURE PAPER - II 

TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NOTES: 
l. Question No. l, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. AU questions ca,;-ry equal marks Le. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

1_ ~1 ..A Cantilever 6 meters long carries a concentrated load of 45 KN at its free }'V~:\'3, end and also uniformly distributed loa_ d of 20KN/meter over its entire V •)'--. 
".)I!,\\.\ length. Find the SF and BM at the wall and draw the SF/BM diagram? 

Q. 2 A box shaped vessel of length 120 m, breadth 25m is floating at an even 
keel draft of 6m. KG of the vessel is 7m. It has a mid-ship compartment 
of 20m in length extending from side to side with its forward bulkhead t-,...,,.,-· 
amidships. The permeability is 70%. The compartment contains a 
watertight flat at a height of 6.3m above the keel. Calculate the drafts 
forward and Aft and GMT if that compartment is bilged below the 
watertight flat. 

· Q. ~- V. Hindship was floating with all compartments empty except as 
, ;;;r follows: . . 

No. 2 (P&S) DB tanks full with water ballast 
No. 1 DB tank contained 100 tonnes of H. F. O. (FSM at SG 1.0 (T/M) = 
419 tm). An inclining experiment was conducted in this condition. A 
weight of 10 tonnes Kg. 10.2m shifted transversely through a distance of 
17.6m caused a deflection of 8.3 ems in a plumb line 8.5 m in length. 
Calculate the GM (solid).and the KG of the light ship. 

Sketch and label the mid-ship section of Ro-Ro vessel. 

( ~ What was the traditional method of building a ship? In what ways is 
' prefabrication different from earlier method? What are the advantages of 

/refabrication? · 

~ ~escribe step by step the procedures-for computing the summer free 
board of 'Type B' ship. 

~ a) Why large ships tend to roll heavier in following seas. . 
b) Explain parametric rolling. 

0. sla\\sketch and describe sheer plan and body plan. 
V b) Describe with the help of neat diagrams three examples of excluded 

spaces as per International Tonnage Convention 1969 as amended. 

Q. 9 Define the following with respect to chapter II / 2 of SOLAS 74 as 
amended. 
a) Central Control Station 
c) Service spaces 

b) 'C' class divisions 
d) Main vertical zones. 

********************* 



.I GOVERNMENT OF INDIA 

FIRST MATE OF A FOREIGN GOING SHIP (PHASE - II) 

FUNCTION: CONTROLLING THE OPERATION OF THE SIIlP AND CARE FOR 
PERSONS ON BOARD (Management Level) 

PAPER: NAVAL ARCHITECTURE PAPER- IT 

TIME: 3 HOURS PASS MARKS: 100 MAX.MARKS:200 
NOTES: 
1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

~

1 .V. Hindship was floating with all compartments empty except as follows: 
No.2 (P & S) DB tanks full with water ballast. · 
No.1 DB tank contained 100 tonnes of H.F.O; (FSM at SG 1.0(t/m) = 419) 
An inclining experiment was conducted in this condition. A weight of lQ.tonnes 
Kg. 10.2 m shifted transversely thorough a distance or17iim;. caused a 
deflect_!Qn_o{Jld.CJDS.Jn...a..pl b line 8.5 m in length. Calculate the GM (solid) 

( and th~ KG of the light Shi ,, _:t:,,:-.:.: ,. ,. ' ' ., 

( 

Q. 2 A vessel of length 80m breadth 18m is floating at draft of 4.6m in water of 
/ relative density 1.020. A compartment 10m long 18m broad with its forward , ,,,,,,-­

bulkhead 30m forward of mid-ship contains homogeneous cargo of 1./ 
permeability 60%. It has water tight flat 1.2m above keel. Calculate the drafts 

. forward and aft if this compartment is bilged above the water tight flat. 

A box shaped barge 100m long 15m broad floating in FW at even keel draft of 
Sm is loaded with bulk cargo level stowed in the five equal length holds as 
follows: Nos. 1 and 5 1400t each, Nos. 2 and 4 1200t each and No.3 1500t. 
,Draw the SF and BM curves forthe barge. ~ 

Q/Draw the mid-ship section _of large double-hull crude oil tanker. 

Q. 5 cQ Explain how a rolling period test is taken. What Is the relationship between 
~MT and rolling period? What preca1,1tions must be observed when using this 

. ~~ula? 
~ J ~md the still water period of roll for a ship when the radius of gyrat10n Is 8m 

and meta-centric height is 0.8m. 

Q. 6 Write short note on the following: 
~ Functional requirements of fire protection and detection . ' 
~ "A" class division 

Sprinkler type fixed fire extinguishing system . · 

· escribe the checks which will be carried out during the load line renewal 
survey. 

Q. 8 ~plain the following with respe~ y,-properties and t~tment of steel: 
,Ja~lleability . lb')_ Ductility V:J Elasticity 

\;/°J Anneali_og \,}l? Hardening 

Q. 9 Enumerate the precautions to be taken against capsizing and intact & damage 
stability criteria for passenger and cargo ships as per IMO Intact Stability Code 
2008. 

************** 
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1. Qoeslion No.\_1, 2, 3 & fare compulsory. Attempt any{FOU~from the remaining questions. 
2. AU questions carry equal marks Le. 25 marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be drawn to support the answer .. 

'7\•~ J.,¼::Q. 1 (M.V. Hindship in DW of RD 1.012 is ,at a draft of F: 7.Sm, A: s.sm) Calculate 
.11 , tio the total quantity of cargo to be loaded and its location with respect to AP so 
'-- _,_ ; / that when in SW she is at her winter load line and also trimmed by 0.6m by 

1 
~ 151 ~ stern. 

{ 10 Q. 2 A box shaped vessel 190m long and 25m wide at even keel.draft of Sm KG: , ;,, g 

( 

6 ,· , ', · 5.Sm has a fwd compartment 15m in length with a permeability 65%. 
Jz...'.Z. • g;~~ Calculate draft F & A if that compartment is bilged. 

c,.1,· "°"'"' 1:cr 
The vertical ordinates of a bulkhead 12m wide,1,are 4.0m, 5.Sm, 7.2m, 5.Sm 
and 4.0m. Calculate the thrust on the bulkhead and location of its Centre of 
Pressure from the base of the tank if the tank is filled with water of density 
1.015 to a sounding cf 9.Sm. 

Sketch and label the mid-ship section of membrane type LNG Carrier. 

Q. 5 a) Derive an expression for angle of heel of a vessel during turning. 
b) A passenger vessel of length 220m, Displacement 21,000MT, Draft 10m, KG 

(; 'ff', S;Qm and KM 8.8m, has a_ service speed of 18 knots. Does she satisfy the 
I(_' b 1/ intact stability criteria regarding heel due to turning. · 

Q. 6 a) With respect to subdivision of ships briefly explain about the Required 
subdivision index R,.and Attained subdivision index A. 
b) Write short notes on "A" class divisions, "B" class divisions and "C" class 
divisions of ships as per SOLAS 1974 as amended. 

Describe step by step the procedures for computing the summer freeboard of 
"Type A" ship. 

a) Describe the activities that are carried out in a shipyard drawing offices 
during construction of new ship. 
b) Define Stress-Strain curve of Mild steel 

Describe the principle and necessity fo~ carrying out an "Inclining Test" on a 
newly built vessel. 

************** 
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FIRSI' MATE OF A FOREIGN GOING SHIP (PHASE- q_,,., RI~ 
FUNCTION: CONTROLLING THE OPERATION OF THE SIDP AND cAiJ. FOR 

PERSOl'!S ON BOARD (Management Level) 

PAPER: NAVAL ARCIDTECTURE PAPER- II 

TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NO'(ES: 
1. Question No. 1, :Z, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. AU questions .earry equal marks Le. 25 marks each. 
3. Non-programmable single memory scientific ealculator is permitted. 
4. Wh~rever applicable sketches should be drawn to support the answer. 

Q .. 1 A box shaped barge of length 60m has four identical compartments. 
/l·m;.l;oJ\ Holds land 4 have 300 tonnes each and holds 2 & 3 have 120 tons each. 
~ 3,D 2 The displacement of the light barge is 480 tonnes. Draw the SF & BM ( \ ~ O~ diagram on a suitable scale. . 

i;o{ Q. 2 A box-shaped vessel 120m long 20m broad is at an even keel draft of 
6.6m: It has a fore end compartment 141"('1 long extending the full width ·. 
above a DB tank 1.6m high. The compartment is filled with homogenous 
cargo (p=70%). The compartment is bilged above the DB tank. Find the 
final drafts ifthe initial KG :; 5.2m (p= permeability) 

Q, 3 M. V. HINDSHIP at a draught of F/6.40m, A/7.15m, is at an angle of loll 
of 7°. Assuming she is 'wall sided', calculate her KG if her FSM is 1650 
tm. Also find her GM at the Angle of Loll. 

Q. 4 Sketch and label mid-ship section of membrane type LNG tankers. 

Q. 5 With reference to the International convention on Load lines 1966 define: 
a) i) Length (L) ii) Freeboard Deck iii) Superstructure 
b) What are the Conditions of Assignment of freeboard for 'Scuppers, 

Inlets and Discharges'? 

Q. 6 Describe with the help of a neat diagram the following tests: 
a) Tensile Test b) Bend Test c) Hardness Test 

· Q. 7 Write short notes on the following: 
a) Stiff and tender ship b) A-60 Class division 
c) Shift of C.G. due to loading of heavy lift by ship's crane 
d) Sprinkler type fixed fire extinguishing system 

Q. 8 a) Explain the erection sequence in shipyard practice in ship construction. 
b) Describe 'severe wind and weather heeling criteria' as per Intact 

stability code. 

Q. 9 a) State the precautions that should be taken during Inclining 
experiments. 

b) Define the following: i) Floodable Length ii) Factor of subdivision. 
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PAPER: NAVAL Ak.CHI1'ECTIJRE PAPER- II 

TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NOTES: 
I. Question No. I, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks Le. 25.marks each. 
3. Non-programmable single memory sclentl0c calculator Is permitted. 
4. Wherever applicable sketches should be drawn to support the answer. 

Q, 1 ~- V. Hindship floating at draft F: 8.90m A: 9.10m in water of RD 1.015. Space 
available in No. 2 TDK & No. 5 U.TDK. Determine the distribution of cargo to be 
loaded in these spaces so that vessel is trimmed 25 ems by stern when she goes 
in open sea in summ·er zone. Determine vessels F & A dra~s in Dock water & at 
sea. -, · 

Q, 2 A box shaped vessel 50m X 12m is divided into four compartments of equal 
, length. When loaded, with homogeneous cargo level stowed as follows: No. 1 

0 7>D') and No. 4 = 125t each, No. 2 & No. 3 = 180t each, the vessel floats In SW at r~\ \y-l\ Even Keel draft of 3m. · . rt'.j4 [!,M . \r ;Draw SF/BM diagram for the vessel. > 1 
/ 

Q, :,-' A deep tank bulkhead l0m deep has following equally spaced horizontal 
ordinates commencing from top. Tank contains SW to a Sounding of 12 mts. 
Calculate thrust and position of COP with respect to top of bulkhead.· · 
8.0m, 7.Sm, 6.Bm, 5.8m, 4.Sm 

Q, 4 Sketch & label the mid-ship section of a Spherical type LNG Carrier and 
enumerate the special features of these types of ships. 

Q, 5 Discuss the following: 
a) Forced roiling 
b) Synchronous re>lling 
c) Why large ships tend to roll heavier in folle>wing seas? 

Q. 6 Define and distinguish clearly between " Permissible Length" and "Floodable 
Length" of a passenger ship with. respect to "Subdivision Requirements" under 
SOIAS Convention. Which one of the above will be more, explain with reasons. . . 

Q, 7 a) Differentiate between a Type "A" and "B-100" ships as per International Load 
Line Conventions 1966 as amended. . 

b) With respect te> International Tonnage Convention 1969 as amended, give two 
examples of Excluded space. 

Q, 8 What are the advantages and disadvantages of Aluminum in ship building? 
Explain the process of connecting an aluminum superstructure to steel deck and 
hull of the ship. · 

Y )'(rite Short notes e>n: 
gJ CAD/ CAM in ship building. 

· "b) Standard Fire Test 
--€) Inclining Experiment 

*-~******************* 
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FOR PERSONS ON BOARD 

PAPER: NA VAL ARCHITECTURE PAPER - II 

TIME: 3 HOURS PASS MARKS: 100. MAX. MARKS: ;zoo 
NOTES: 
1, Question.No.1,2,3 & 4 are·compulsory. Attempt any FOUR from the rem11ining 

· . questions, · 
2. All questions carry equal marks. . 
3. .Non-pi:ogra111mabJe ~ingle memory scientific c11Iculator is permitted. 
4. Wherever.applicable :sketches should be drawn to support :(he answer. 

-,.·,. .-_. r .. 
1

_.1• _. .. · ,j • '·. . ·. ·. • . -, .. · .., __ ~·, • 

. Qi. M.V. HINDSHIP is floating at a displacement.of, 15150 tonne~ in water of R.b. 
"'. r:·~\. 1 .' t.01];; . . . . . .. 

. ·- .: {,: ,,, '. ! . . . .• -· . . • 

· ·, ... ,'She is at.an angle ofloll of 9°. Her FSMis 1250 tin.Assuming she.is wall sided, 
cl!lcitla{e.her KG,lllid ai~o find her GMi atangle offolL · . . . . . . . . . 

n~r, A9i~;J~g~11oiis 1orirwood is ~fR.D. 0.5, len~16friltets ~cf ofl!C!uai:e cross:: · q· slicticig lni x Im., When tvlio eqtial' uhiforin lo!lds; ~ach 3p:1 lortg and lill broad, are · 
. . . . . plae!'<l on 1:Ju, logaiqng it's length e~ending for 3 D1etei's froni each en9, log floats · 

. · •~· ' .. ··. . . 'at_~ i;ven keel driiiig!it of,0.8in in fresh W.iter with it's axis parall~l to the water. 

·_0_0 __ n __ M· _·_ .. ·. ·_o·_ r 'line. ' . . . . . :. . . . ' . . . ) ll I '!Jrn.\v\the S.F. &l $sM. :9iagrams of the log, stating their maxim~{ values and th.e 
points along the ~'s le~ whereclheypccur, • . _: . -~ ' .• < ~ i 

\ 

·' .. l_ ........ •.,.~. , •.• .-.. · - ,• • • 1_·....:..-,-••-'· •---·:···• I . /, 

Q3. 'A politooil co~i§ts of; two-)ig~' <_:ylji.det's flo@ting,.in water of R.D. _ 1-025 with. 
~trir ?Xif~dicut,J. tci the watef line~joined at thli fop,:by a ;woo~en.d.ec\<. . -::, ; i­
Pi.</;Illef~ <5feach cyliii4er is 4m ~d distance between cylinders, centre to centre, is '­

- .. -' ~ ,< ,S,.nieteri.· Pontoon is floating at an even keel draught of 4 meters and ha:i a :light · 
. . u 

1KG of 3.6 meters, Sea;water is taken in each cylinder to :{height of 2 metre & a . 
;Ioad'ol'2 to~es (Kg 15 meters} is placed on-deck 2 meters from the centre line. 
Ciilbul.ate the listproduced. . . . 
. . . . 

Q4., Sk~~~h' and label th~. mid-ship section of a spherical type LNG carrier and 
enumerate the special features of these types of ships. 

• • • • • • • t 

Q5. 

Q6. 

Descnbe various grades of steel used for construction of a modem vessel. Where 
are these put to use? · 

Masters of very large container · vessels, such as Post Panamax vessels, have 
complained that they have encountered very severe rolling with heavy seas from 

,,, fr\ . , . J the bows or quarters, at times losing large nwnber of containers overboard. 
ivvtlf"" ~ · Discuss the factors responsible for such large rolling & remedial action required to 

:=c ~ ,f .f1VJ prev~nt it._. 1n "- • .,,,., ~ ' ~ ~ · : "• , 



' l 
'• 

( 

Q7. With the help of suitable sketch explain the following :-
1;1) Sheer plan · ' 
b) Half breadth plan 
c) Bodyplan 

Q8. Discuss the role of Computer in respect of ship construction? 
• 

Q9 · a) Differentiate between type "A" and type "B - I 00" ship as per international load 
line convention 1966. 
b) With respect to international tonnage convention 1969, -explain the term of 

• "Excluded space" with examples. 

****••·· ................................. J .......... J .... ~ 
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TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NOTES: 
1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any FOUR from the remaining questions. 
2. All questions carry equal marks i.e. 25· marks each. 
3. Non-programmable single memory scientific calculator is permitted. 
4. Wherever applicable sketches should be draw11 to support the answer. 

Q. 1 f1.V. 'Hindship' was floating with all compartments empty except as follows:-
/ No. 2 (P & S) DB tanks full with water ballast. 

No. 1 DB tank contained 100 tonnes of H.F.O. 
An inclining experiment was conducted in this condition. A weight of 10 tonnes 
Kg. 10.2 m, shifted transversely through a distance of 17.6 m, caused a 
deflection of 9 ems in a plumb line 10 m in length. calculate the GM (solid) and 

(_ • the KG of the light ship. 

Q. 2 
/ 

Q. 5 

A box shaped vessel 160 m X 18 m floating at an even keel draft of 6.4m. A 
forward com~rtment 25m long is having cargo of permeability 80%. This 
compartment is extending from side to side and tank's COG is 27 .Sm forward of 
mid-ship. KG = 4. 7m. 
Find the draft F & A if this compartment gets bilged, above the DB tank of height 
1.4m. 

A box shaped vessel 30m X Brri floats in SW with ore of S.F: 0.667 m3/t stored 
to a height of 4m at the ends sloping uniformly to nil at middle length. The 
vessel then floats in FW at an even keel draft of 4m. Draw SF & BM diagram for 
the vessel. 

a) Sketch and label Mid-ship section of a Hatch coverless Cellular container ship 
b) Discuss the advantage and disadvantages of such ship over a normal 
container ship. 

a) Describe the IMO weather criteria against wind and wave as required by Code 
of Intact Stability. 

b) What do you understand by nTorsional Moment#? How do you calculate the 
Torsional Moment in a container ship? How significant is Torsional Stress in a 
container ship. 

Q. 6 With the help of suitable sketches describe: 
a) The differences between 'A-60' and 'A-0' class fire division 
b) The requirements for a 'trunk way' passing through an A-class division. 

/Q. 7 Describe the corrections which are made ·to the basic tabular freeboard of a 
type-B vessel under the International Load Line Convention. 

Q. 8 a) Describe the sequence of events which take place in a modem Shipyard while 
/ building a ship. 

Q. 9 
./· 

b) With the aid of sketch, describe the procedure of impact test .conducted on a 
metal. 

Write short notes on the following: 
a) Gross Tonnage 
c) Effect of increasing beam on GZ curve 

************** 

b) Net Tonnage. 
d) Sub-division Loadline 
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TIME: 3 HOURS PASS MARKS: 100 MAX. MARKS: 200 
NOTES: 
1. Question No. 1, 2, 3 & 4 are compulsory. Attempt any FOUR froD\ the remaining questions. 
2. AD questions carry equal marks Le. 25 marks each. . \' 
3. Non-programmable slnale memory selentmc calculator Is permitted. )<'-\.'. 
4. Wherever appllcable sketches should be drawn to support the answer. Q. ·"' r., _ . ~~p 
.q. 1, A box - shaped barge, 32 m long and 5 m broad, is empty and afloat on J;v i\t>f'' u ,) 

!1- ·\t<!Jan even ~.eel. It has four identical holds and Its li_ght displacement Is V -y,. u,?,1)1t\'>< 
I\ 11v\""' 120 t. Bulk cargo is then loaded_and_trimmed Jevel as fe>,llows: '117"')\-' . ),JP.'~ 
)0.v"-()1 'No. 1: 124 t, No. 2:216t, No. 3: 134t and No. 4:225t. The final draft~ are ·. \ 'tJ ~\ . I 
) ')\ \,.\ 4m fwd and 6m aft. Draw the SF and BM curves to scale. t? 

&. vb , .. J., 2 A deep tank bulkhead 10m deep has following equally spaced horizontal 

( 

ordinates commencing from top: 8.0, 7.5, 6.8, 5.8, 4.5m. Tank contains 
SW to a sounding of llm. Calculate the thrust and position of COP with 
respect to top·•of bulkhead. 

M. V. Hindshlp floating at a draft of F: 5.73m, A: 6.42m, is at an angle of 
loll of 4°, FS moment 1563 tm. Assuming the ship to be wall sided, 
calculate her KG. 

,Q. 4 Sketch and label mid-ship section of double hull oil tanker. 

Q.J.Sa) W t are the basic principles involved in fire Integrity of ships. 
riefly explain standard fire test, 'A' class divisions and 'B' class 

divisions. . 

.Q. 6 ' . Describe the principle and necessity of carrying out an "Inclining Test" on 
a newly build vessel. What are the precautions to.observe when carrying 
out this test? 

Q. 7 .,.,( With the help of a bl?ck_<!iagram ex~lain the general layout of a 
Vshlpyard and co-operation. between various departments. 

b) What are the various tests carried out for ship building steel. 

Q, 8 a) Differentiate betweer:i Type "A" and Type "B - 100" ships as per 
\.. .. ·· International Loadline Convention 1966 as amended. 
~With respect to International Tonnage Convention 1969 as amended, 

give two examples of Excluded space. . 

Q.~What do you understand by the term 'Subdivision Load Lines? Why it is 
necessary - explain? 

· ';P") Explain the procedure of calculating 'Permissible Length'. Where and 
/ how do we use this? -

********************* 
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Q.1 A vmmn tioarn ·AB' iorn lot,g ~nng l.C f<lJ/m ru11 ,~ tu~ed on 
(). _\ i<M ,wo Ind platfonns at_ t.Tl1, tod5, One levoll~ platfomi extonds for " 
v.rNI meUn t,om ll!ftd 'A.'. The othe.r !wdlecl p&atfwm elttltich for 2 mtliert 

" • I µ.I,{ from llmd '6'. 
'IJ-!;' t,\<\ \ 1 Onlw the 5. f 6 8-. M. ~ of the b61.tr, at'ld ~te the point 

fb'- \ • 1 '> o, .met-e El. M Tia a maw1mum lfl.lUI!. 
I?~. 2 M. V, Hmdshlp ms ftGIUng With aff compo,thHNIISemPW mpt es. 

( fo,Uows; 

•• fit>, 2 DB tP) 6. (S) teh~"t, '"" of water ballffl 
b) ~ 1 08 tank c.ontauled 100 tom o, FO. 
A.n b.::tlnt.~ ~r1mertl wn c;()ftduc:bst •n lN1 ~. A 1te&ght of 10 
Tons, KG J0.1 11..c1es, shlftt'd t,-,:..u.id'f' ~ • .-wnc. of 17.G 
,,_,.., au~ the ddtffllon of B.J cma In • plumb lltle of 8.$ f1'ldrea ltt 
ler19tn, O.Ulotct the, GM (GOUL1) nncl tcG of th~ trohtilhlp, 

q. 3 fftc Nllf Ofdlnotes or ·walit!l'1i w~ p&amr fltft ltMCM .Um ap11rt ..,.1 
O.•, J•.5, 26,6, 34,0, 37,0, 37.l, 37. l, JS..B, 28.il a 6,0 ~" 
rnpedlvdrt commencang fRln1 fOl'llrard end, 
Jr the SW ~t of the ves,,,etupn, thd ,,.,.Is 150,000 T. 
a.lcu(.rte tr.an1veBit BM and lonaat\ldlnal DM. 

Q. 4 Sket.m • Mid-lh!p w:ct:tcn of I Doubfe HUii fm,kerA 
Q. S ~ thte- •Condft(,Qns 0, M$1g1'111i!ill-• e Pd' l~al C.Of'hlli~UI CM'! 

il/J Load LJnes as- amended 
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;,.c•e"ltlOn and daiQS'S d hNYf rolfln9. . 
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•) Floo&a!'Jc' Length 
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