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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE

CLASS I

(Time allowed - 3 hours)

Total Marks  100

     INDIA                                                                        Afternoon Paper
                                                  
                    N.B. -        (1) Attempt  SIX questions only with minimum of ONE question from each part.

                                     (2) All questions carry equal marks.


                                     (3) Neatness in handwriting and clarity in expression carries weightage
Section A

1. The ordinates of a curve of statical stability of a ship of 12,500 tonnes displacement are as follows:-     

	Angle of heel
	0
	7.50
	150
	300
	450
	600
	750

	GZ (m)
	0
	0.05
	0.119
	0.39
	0.55
	0.36
	-0.12


The centre of gravity of the ship is 6.8m. above the keel. Cargo weighing 500 tonnes, having its centre of gravity 10.5m above the keel is discharged. Due to the discharging of the cargo find the change in ----

         (a) The maximum value of GZ    (b)  The range of stability.

2. A ship's model 5m long has a total resistance of 40 newtons when towed in fresh water at a speed of 2m/sec. The wetted surface area of the model is 4.5m2. Determine the effective power of a ship of similar form and of length 125m. at the corresponding speed.

f(model) = 0.1770                f(ship) = 0.1448

3. A vessel of 9920 tonnes displacement has a KM of 7.8m and is at a berth with her port side alongside. A cargo loading derrick having its head 21.9m above keel and maximum swing of 15.0m from centre line has been provided. The vessel is to load two containers of 40 tonnes each on either side of the ship 5.5m from the centre line. Centre of gravity of each container when loaded is 13.5m above keel. Container on port side is to be loaded first. Calculate the vessel's maximum KG before loading of the two containers if the list during loading is not to exceed 50.

4. The speed-power curve for a ship of 4500 tonnes displacement gives the following :-

	       V (Knots)
	8
	9
	10
	11
	12
	13

	P. (Kw)
	450
	550
	750
	1050
	1420
	2200


 Estimate the power required for a vessel of similar form of 5700 tonnes displacement and speed of 13 Knots.

5. A vessel of length 300m has half ordinates of waterplane as follows, commencing from the after perpendicular:        

	Station
	0
	½
	1
	2
	3
	4
	5
	5 ½ 
	6

	½ Ordinate (m)
	0.1
	7.5
	10
	12
	12.3
	11.4
	8
	5.2
	1.0


Find the area of the waterplane if there are appendages forward and aft with a total area of 2.8 m2 to be added to the main area.

6. A buoy is to be used to float a mooring chain. The buoy is cylindrical, of length 4m, radius 0.75m and is to float half submerged. The mooring chain is made of steel of RD 7.95 and has a mass of 0.15 tonnes/m. The chain will be suspended in 10m of salt water. Calculate :

(a) The mass of the buoy;

(b) The thickness of the plate which should be used to construct the buoy if the buoy is to be made of metal of RD 7.5.

Section B

7. Make a sketch, showing the construction of the stern of a modern cargo ship to two frames forward of the stern gland. Name all important structural members and indicate how all the components are attached. Discuss briefly the problems of stern design.

8. Write short notes on following :-

(a) Dead weight 

(b) Floor

(c) Free board

(d) Panting beams.

9. Define the term ‘freeboard’. Sketch and describe freeboard markings. Enumerate the factors that govern the position of these markings. State where the freeboard marks are located and the methods employed to ensure that they cannot be altered.
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