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True of False: (2 points each, 20 points total)  Mark either T or F for each question.  If it is not always true, it is false. If you feel the answer is too ambiguous, mark F and add an explanation.

1. ___At high speeds viscous friction dominates.

2. ___None of the curves on the Curves of Form include the center of gravity because the CG is only partially a function of the vessel’s shape.

3. ___A submarine is an example of a hydrostatically supported vessel.

4. ___GM is considered a constant at small heel angles because of the small angle approximation that states, “sin(phi)=tan(phi)=phi”

5. ___The best design step to correct an error in judgment is the detail design step.

6. ___The ship trims and lists about the center of buoyancy.

7. ___A vessel will become more stable if M moves up.

8. ___The purpose of the incline experiment is to find the vertical center of gravity.

9. ___The three flow regions about a ship are laminar, turbulent and separated flow. Laminar flow has the least resistance and separated flow the greatest.

10. ___A rough bottom will increase the wave making resistance.

11. (5 points): If the Center of Buoyancy is located at Station 5.5, and the Center of Flotation is located at Station 6 on a ship that has a Lpp of 100 feet, and cargo is then loaded 10 feet aft of midships, what will the ship do? Circle all that apply.

Trim by the bow

Trim by the stern
Some sinkage

No change

12. (5 points) Initially your vessel is upright. Some cargo is then loaded on the starboard side near the bow. Which way does the Center of Buoyancy move? Circle all that apply.

Forward
Aft
Port
Starboard
No change

13. (10 points) Define the following terms:
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14. (15 points) While on your first cruise after commissioning, the ship you are on receives a Mayday from an Army landing craft that is aground. The CO, knowing of your naval architecture background assigns you the job as salvage officer. The barge is aground on a rock that happens to be located directly under the center of flotation. The barge’s dimensions are 100 ft x 25 ft x 6 ft. Arriving at the scene you see that the draft marks indicate there is 5 feet of water above the keel. You decide that the best solution is to dump some weight over the side. How much do you have to toss overboard?

15. (25 points) You design yourself a “garvey”. This very traditional type of craft is essentially a barge with a bottom that curves from bow to stern. Below is the profile view and the midship section. The following table gives the half breadths and draft at various stations. If the vessel’s weight is 1000 pounds and her length is 20 feet, how much cargo can she carry when sitting on her designed lines?

	Station
	0
	2.5
	5
	7.5
	10

	Half Breadth (ft)
	3
	4
	4.5
	4
	3.5

	Draft (design)

(ft)
	0
	0.5
	1
	0.5
	0



16. (20 points total) You decide to test a model of the latest CVNX design. It’s top speed will be 40 knots and its length is going to be 1400 feet on the waterline. The largest model you can test is 50 feet.

Kinematic viscosity of seawater = 1.066 x 10-5 ft2/sec

Kinematic viscosity of freshwater = 1.28 x 10-5 ft2/sec

Kinematic viscosity of air = 1.2 x 10-4 ft2/sec

a) (5 points) Will you test it in a wind tunnel or a water tank? Why?

b) (5 points) What will be the wind speed or towing speed?

c) (5 points) If the wetted surface area of the ship is 240,000 square feet, what is the wetted surface area of the model?

d) (5 points) What will be larger, the correlation allowance of the ship or the model? Why?

