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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Seventh Semester 
MR16703 – STABILITY OF SHIPS 

(Marine Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. What is up thrust? 1 R 
2. What is meant by Centre of pressure? 1 R 
3. State the Archimedes’ principle. 2 R 
4. What is TPC? 2 R 
5. State the Simpson’s first rule for ‘n’ ordinates. 3 R 
6. Why intermediate ordinates are necessary? 3 R 
7. What is free surface effect? 4 R 
8. Why inclining experiment is carried out? 4 R 
9. What is mean draught of a vessel? 5 R 
10. What is ‘LCF’? 5 R 

   
PART B - (5 X16 = 80 Marks) 

11. (a) The end bulkhead of an oil fuel bunker is in the form of a rectangle 
10m wide and 12m high. Find the total load and the position of the 
Centre of pressure relative to the top of the bulkhead if the tank is 
filled with oil (rd 0.9): 

(a) To the top edge 
(b) With 3m head to the top edge 

(16) 1 AP 

(OR) 
 (b) A ship 150m long and 20.5m beam floats at a draught of 8m and 

displaces 19 500 tonne. The TPC is 26.5 and midship section area 
(16) 1 AP 
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coefficient 0.94. Calculate the block, prismatic and water plane area 
coeeficients. 

 
12. (a) The half ordinates of water plane 180m long are as follows: 

Section  AP   ½     1     2      3     4      5       6      7     8    9   9½  FP 
½ ord      0    5.0  8.0 10.5 12.5 13.5 13.5 12.5 11.0 7.5 3.0 1.0  0m 
Calculate: 

(a) Area of water plane and breadth of the ship 
(b) Distance of centroid from midships 
(c) Second moment of area of water plane about a transverse 

axis through the centroid 

(16) 2 AP 

(OR) 
 (b) The ½ breadths of the load water plane of a ship 150m long, 

commencing from aft, are 0.3, 3.8, 6.0, 7.7, 8.3, 9.0, 8.4, 7.8, 6.9, 4.7 
and 0m respectively. Calculate: 

(a) Area of water plane 
(b) Distance of centroid from midships 
(c) Second moment of area about a transverse axis through the 

centroid. 

(16) 2 AP 

 
13. (a) A ship of 4000 tonne displacement has its Centre of gravity 1.5m aft 

of midships and 4m above the keel. 200 tonne of cargo are now 
added 45m forward of midships and 12m above the keel. Calculate 
the new position of the Centre of gravity and it’s angle of movement. 

(16) 3 AP 

(OR) 
 (b) A vessel of constant triangular cross-section has a depth of 12m and 

a breadth at the deck of 15m. Calculate the draught at which the 
vessel will become unstable if the Centre of gravity is 6.675 m above 
the keel. 

(16) 3 AP 

 
14. (a) (i) With a sketch explain the construction of “curves of Statical 

stability” and uses of BONJEAN curves. 
(14) 4 AP 

  (ii) What is Angle of LOLL? (2) 4 R 
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(OR) 
 (b) An oil tanker 24m wide displaces 25000 tonne when loaded in nine 

equal tanks, each 10m long, with oil rd. 0.8. Calculate the total free 
surface effect with: 

(a) No longitudinal divisions, 
(b) A longitudinal centerline bulkhead, 
(c) Twin longitudinal bulkheads, forming three equal tanks. 
(d) Twin longitudinal bulkheads, the Centre compartment 

having a width of 12m. 

(16) 4 AP 

 
15. (a) A ship of 5000 tonne displacement, 96m long, floats at draughts of 

5.60m forward and 6.30m aft. The TPC is 11.5, GML 105m and 
Centre of flotation 2.4m aft of midships. 
Calculate: 

(a) The MCTI cm 
(b) The new end draughts when 88 tonne are added 31m 

forward of midships.  

(16) 5 AP 

(OR) 
 (b) A ship 125m long has a light displacement of 4000 tonne with LCG 

1.60m aft of midships. The following items are now added. 
Cargo 8500 tonne Lcg   3.9m forward of midships 
Fuel    1200 tonne Lcg   3.1m aft of midships 
Water   200 tonne Lcg   7.6m aft of midships 
Stores   100 tonne Lcg 30.5m forward of midships 
At 14000 tonne displacement the mean draught is 7.80m, MCTI cm 
160 tonne m, LCB 2.00m forward of midships and LCF 1.5M aft of 
midships. 
Calculate the final draughts. 

(16) 5 AP 

 
  


