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Continuing Education Course #443 
Intact Stability of Surface Ships 

1. What is intact ship stability?
 a. Intact stability is a fundamental part of the calculations for a ship that the Naval Architect does. 
 b. Intact Stability is the ability of a ship to float properly upright in an equilibrium position, at a draft no more than

her assigned maximum waterline, and to resist external forces such as normally expected waves and wind while doing
so when undamaged.  

 c. Intact Stability is the ability of a ship to float properly upright in an equilibrium position, at a draft no more than
her assigned maximum waterline, and to resist external forces such as normally expected waves and wind while doing
so, after damage. 

 d. Intact stability is a fundamental part of the calculations for a ship that the Naval Architect does, and it is the
ability of a ship to float properly upright in an equilibrium position, at a draft no more than her assigned maximum
waterline, and to resist external forces such as normally expected waves and wind while doing so when undamaged.  

2. What are the three states of stability equilibrium?
 a. stable, neutral, and unstable 
 b. stable, neutral, and capsized 
 c. buoyancy=displacement, righting arm=heeling arm, metacentric height=vertical lever 
 d. ballast=wind heel, GZ=KG, LCG=LCF 

3. What is stable equilibrium?
 a. All horses in a stable enjoy equal feed and exercise 
 b. The condition whereby a floating object returns to its original position when momentarily acted upon by an

outside force, such as wind or waves.  
 c. The condition whereby a floating object does not return to its original position when momentarily acted upon by

an outside force, such as wind or waves.  
 d. The condition where the floating object tends to find a new point of stable equilibrium and stays at that different

point when acted upon by a momentary force.  

4. What is neutral equilibrium?
 a. The condition where the floating object tends to find a new point of stable equilibrium and stays at that different

point when acted upon by a momentary force.  
 b. The condition where the floating object does not find a new point of stable equilibrium and stays at the original

point when acted upon by a momentary force.  
 c. All horses in a stable enjoy equal feed and exercise and none are biting each other 
 d. The condition where the floating object tends to keep moving away from a position of stable equilibrium, such

as when capsizing. 

5. What is unstable equilibrium?
 a. The condition where all horses must stay out of the stable 
 b. The condition where the floating object does not find a new point of stable equilibrium and stays at the original

point when acted upon by a momentary force. 
 c. The condition where the floating object finds a new point of stable equilibrium and stays at the new point when
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acted upon by a momentary force. 
 d. The condition where the floating object tends to keep moving away from a position of stable equilibrium, such

as when capsizing. 

6. What is a moment?
 a. The resultant of multiplying a force or weight times a distance 
 b. A short amount of time 
 c. A different way to say “more mints, please” 
 d. The resultant of dividing a force or weight by a distance 

7. Why are moments important in ship stability?
 a. They aren’t important 
 b. Ships roll and trim over time, and each moment is important 
 c. Ship stability is largely affected by forces, weights, and distances, so the resultants of the multiplication of these

and the summation of various moments determine numerical values that give numerical values to measure stability,
heel, and trim. 

 d. Ship stability is largely affected by forces, weights, and moments, so the resultants of the multiplication of these
and the summation of various distances determine numerical values that give numerical values to measure stability,
heel, and trim. 

8. What is Gross Tonnage?
 a. The total weight of a loaded freight container or truck 
 b. The volume in units of 100 cubic feet of a ship 
 c. The total weight of a fat family 
 d. A and B 

9. What is a metacenter?
 a. The center of the Metaverse 
 b. A shopping center even bigger than a Walmart Supercenter 
 c. A point similar to the pivot point that a pendulum hangs from. It is always above the CG unless the ship has

capsized. 
 d. A really, really long poem or song, like “In-A-Gadda-Da-Vida” 

10. What is GM?
 a. The distance from the VCG, or G, to the metacenter, M. It is a measure of stability. 
 b. A car company based in Detroit. 
 c. The General Manager of a company. It is a measure of instability. 
 d. The distance from the keel, K to the metacenter, M 

11. Figure 2 is a visualization analogy of:
 a. Unstable equilibrium 
 b. Stable equilibrium 
 c. Neutral equilibrium 
 d. Grandpa rocking on the porch 

12. Figure 3 is a visualization analogy of:
 a. Unstable equilibrium 
 b. Stable equilibrium 
 c. Neutral equilibrium 
 d. Grandpa rocking on the porch 

13. Figure 4 is a visualization analogy of:
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 a. Unstable equilibrium  
 b. Stable equilibrium 
 c. A and D 
 d. Grandpa capsizing on the porch 

14. Ship stability theory is based on what?
 a. An understanding of the interrelationships between the height of the ship’s center of gravity B, the metacentric

height M, and the center of buoyancy G. 
 b. An understanding of the interrelationships between the height of the ship’s center of gravity G, the metacentric

height B, and the center of buoyancy M. 
 c. An understanding of the interrelationships between the height of the ship’s center of gravity M, the metacentric

height G, and the center of buoyancy B. 
 d. An understanding of the interrelationships between the height of the ship’s center of gravity G, the metacentric

height M, and the center of buoyancy B. 

15. What is GZ?
 a. The horizontal distance GZ is the righting arm for small angles of heel, where GZ approximately equals GM sin

(heel angle). 
 b. The vertical distance GZ is the righting arm for small angles of heel, where GZ approximately equals GM cos

(heel angle). 
 c. The vertical distance between the center of gravity G and the metacenter M. 
 d. The horizontal distance between the center of gravity G and the center of buoyancy B. 

16. When the “Andrea Doria” collided with another ship in the 1950’s, she capsized to starboard as she filled with
water. This is a case of:

 a. Transverse instability 
 b. Longitudinal instability 
 c. A good news story 
 d. Copying the Lusitania 

17. Ship stability is also a function of the waterplane area:
 a. moment of inertia; it varies in proportion to the 4th power of either the beam (transverse case) or waterline

length (longitudinal case). Since most ships have a length/beam ratio of at least 3:1, the longitudinal stability is much
greater than the transverse. 

 b. it varies in proportion to either the beam (transverse case) or waterline length (longitudinal case). Since most
ships have a length/beam ratio of at least 3:1, the longitudinal stability is a little greater than the transverse. 

 c. section modulus; it varies in proportion to the 3rd power of either the beam (transverse case) or waterline length
(longitudinal case). Since most ships have a length/beam ratio of at least 3:1, the longitudinal stability is somewhat
greater than the transverse. 

 d. the bigger, the better 

18. In the movie “Titanic” the ship tipped stern up as she sank. This is a case of:
 a. Transverse instability 
 b. Longitudinal instability 
 c. Movie effects 
 d. How to make a great inflatable slide ride 

19. The graphical representation of a stability curve looks like an upside-down parabola with vertical lines at the
downflooding points:

 a. True 
 b. False 
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20. Reserve stability is calculated by:
 a. Summing the righting arms at all of the angles 
 b. Finding the area under the curve to its peak 
 c. Finding the righting arm lengths and areas at various required heel and downflooding angles and comparing

them to the appropriate criteria 
 d. Finding the righting arm lengths at various required heel and downflooding angles and comparing them to the

appropriate criteria 

21. The Inclining Test is done:
 a. At the start of construction 
 b. Just before delivery, when the ship is ready for sea 
 c. To verify the actual displacement and center of gravity location compared to calculated estimates 
 d. B and C 

22. If the GM does not meet requirements, what can one do to fix it?
 a. add weight high up 
 b. add weight low down 
 c. take higher weights off and use lighter materials in construction 
 d. B and C 

23. What kinds of ballast can be used in a ship?
 a. Concrete, steel, and lead 
 b. fuel 
 c. seawater 
 d. A, B, and C 

24. What are internal forces that affect stability?
 a. Free surface effects of sloshing fluids 
 b. Passenger heeling moments 
 c. Shifting cargo 
 d. All of the above 

25. Why are Free Surface Effects critical to ship stability?
 a. The sloshing of free fluids lowers the value of KG, increasing GM 
 b. The sloshing of free fluids raises the value of KG, lowering GM 
 c. The captain has to know how much fluids are aboard 
 d. The sloshing of free fluids shifts the LCG 

26. Why are passenger heeling moments critical to ship stability?
 a. The movement of passengers to one side lowers the value of KG, increasing GM 
 b. The movement of passengers to one side raises the value of KG, lowering GM 
 c. The captain has to know how many passengers are aboard 
 d. The movement of passengers to one side shifts the TCG, heeling the vessel 

27. What are external forces that affect the ship stability?
 a. Wind heel, wave and current effects, and ice and water on deck 
 b. grounding, end launching 
 c. weights hanging overboard, towing using cables 
 d. All of the above 

28. The place to find USCG stability criteria for all kinds of ships is:
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 a. CFR46 Subchapter S 
 b. CFR46 Subchapter T 
 c. CFR33 Subchapter B 
 d. CFR47 Subchapter S 

29. The Stability Booklet is the source of:
 a. How to operate the loading and unloading of the ship safely 
 b. How to calculate various load conditions 
 c. What typical Full Load, Mid Voyage Load, Arrival Load, and Lightship weights and stability are for the ship 
 d. All of the Above 

30. What is a Stability Letter?
 a. A letter from the builder saying that the stability is OK 
 b. A letter from the Coast Guard telling what has to be remedied in the stability 
 c. A statement that approval has been given, on what date, with the light ship weight and center of gravity values,

allowed cargo load, allowed number of passengers and crew, a record of any fixed ballast aboard, a list of operational
limitations if any, such as reserve fuel, seawater, or freshwater ballast which must be carried at all times, and the
freeboard measurements. 

 d. A letter from the Captains psychiatrist saying that he or she os stable enough to do the job 
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