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General Instructions: All Sections (A, B
any, are specified in respective section.

a) Vertical Prismatic Coef
b) Water plane area coef
¢} Block coefficient

d) Form Coefficient

2. Which of the following is correé for a cargo ship?

a) Deadweight = Displacement - Lightweight
b) Deadweight = Displacement + Lightweight
c) Displacement = Lgp.B.T.Cp

d) Above statements, a) and c)

3. Rule 3, 10, -1 is made for finding ----

a. Total area under the curve

b. Area for a part under the curve

c. First area moment for the entire part under the curve
d. First area moment for a part under the curve

4 GM cannot be used as an indicator of stability at all angles of inclination because:



a. M is not fixed at large angles
b. G is not fixed at large angles
c. there is no M at large angles
d. there is no G at large angles

5. What happens to the righting arm (GZ) at large angles of the heel beyond a certain
point?

a) It continues to increase

b) It starts to decrease

¢) It remains constant

d) It fluctuates unpredictably

6. What is the change that happens in the value of M m when a vessel

moves from fresh water to sea water?

a) Increases
b) Decreases
c) No change happens
d) Decreases by 2.5 %

7. If a vessel loses its r

ton its

a) Capsize and ;
ed if the hu

b) Remain unaf

what is the primary objective of

a) To ensure a ship can m
b) To ensure a ship can resist
¢) To ensure stability under variol
d) To prevent ships from capsiz

stability under normal loading conditions

ding and remain afloat

operational conditions, including rough seas
ider any circumstances

9, In longitudinal strength calculation, the hull girder is treated as a

a) Simply supported beam
b) Cantilever beam

c) Free-Free beam

d) slender column

10. What is longitudinal strength in ship design primarily concerned with?

a) The ability of the ship to resist rolling in waves

b) The ability of the hull girder to resist bending stresses from waves
¢) The strength of the ship's cargo hold

d) The ability of the ship to remain afloat after flooding



Section B

Answer all five (5) Questions of 02 Marks eac
(Marks 5x2=10)

11, What is a Lines Plan in ship design?

e of list.

15. Explain the type:of stress deck and keel when a ship
encounters waves at sea wi ts troughs at the bow and the
stern. "

(7) Questions of 10 Marks each.

(Marks 5x10=50)

16. a) A ship 135 m long,18 am and 7.6m draught has a displacement of 14000
tonnes. The area of the load water plane is 1925 m? and the area of the immersed
midship section 130 m? . Find horizonta! and vertical Prismatic coefficients.

b) Draw a typical Load Line Marking for ships except timber ships.
(Marks 4+6)

17. The half ordinates of a ship's water-plane 120 m long are as follows:

stations AP 11/2 |1 1.5(213 4 5 6 7 8 8519 9.5 FP
U3 1.2|135(53|68|8|83|8585!85]84|82|7.9|6.2!3.5{0
ordinates

(m)

Calculate;

a) Water plane area
b} Distance of centroid from midships



(Marks 5+5)

18. An oil tanker 24 m wide displaces 25000 tonnes when loaded in nine equal tanks,
each 10 m long, with an oil relative density 0.8. Calculate the total free surface effect
with

a) no longitudinal divisions

b) a longitudinal centreline bulkhead

c) twin longitudinal bulkheads, the centre compartment having a width of 12 m and
the side compartment 6 m each.

{Marks 34-34+4=10)
19 a) A ship of 12000 tonnes displacement has a second moment of area about the
centreline of 72x10* m*. If the metacentric height is -0.05 m, calcuiate the angle of
the loll.

b) Derive the Wall-sided formula given below, where*
metacentric height, BM is metacentric radiys and @ is the 3

GZ = sin(GM +§ BM tan’ 0)

is the righting lever, GM is
jle of the heel.

(Marks 4+6)

c) 100 tonne, 5m:
d) 130 tonne, .
e) 40 tonng;!

EOrwarcl of midships
(Marks 5+5)

21. A box-shaped ves
salt water on an even ke
4 metres iong and situat

0 metres long,8 metres wide and 6 metres deep, floats in
t.a draft of 3 metres. GM=1metre, if an empty compartment.
nidships is bilged. Find the following:

(a)before bilging, find the K
(b) after bilging, the new draft
(c) find the new GM

(Marks-3+3+4)

22. A box-shaped barge of uniform construction is 32 m long and displaces 352
tonnes when empty, is divided by transverse bulkheads into four equal
compartments. Cargo is loaded into each compartment and level stowed as follows:
No. 1 hoids 192 tonnes,

No. 2 holds 224 tonnes

No. 3 holds 272 tonnes,

No. 4 holds 176 tonnes

Construct Load, shear force and bending moment diagrams.

(Marks: 4+3+3)









