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Q1 : Gulf Stream

You are helping a friend deliver his yacht from Halifax to Bermuda. He is vaguely aware that he is going to cross the Gulf Stream but has no idea why the current is there. 

Explain to the skipper of the vessel:

· what he needs to know about likely currents during the passage
(typical speeds, directions, lateral extent, clues about when it is happening etc..) and 

· explain why those currents exist (lots of drawings will help!).

Can you suggest a source of information that he can use to get the most accurate location of stream?

Q2 : Choice of Acoustic Nav

Your company bids on a job to place structures on the seabed. The survey will require the use of towed instruments, ROV’s and AUV’s. Your boss is aware that he can’t use GPS to navigate these but he doesn’t understand the relative advantages and disadvantages of USBL/ SBL and LBL.

Explain clearly the concept behind each of the three acoustic positioning methods in turn. For each method, explain what other sensors are required to make a measurement in first relative and then absolute coordinates (explain the difference between relative and absolute). 

Compare and contrast the relative advantages and disadvantage of the three methods. 

Q3 : Controls on Principal Tidal Frequencies

Explain the reason that we have:

· Two tides a day (in most places), but not exactly. 

· That one of those two tides is often higher than the other (an asymmetry).

· why that asymmetry isn’t always the same for a given place.

· The tides get bigger and smaller twice in ~ 28 days

(feel free to draw pictures….)

If you wanted to install a tide gauge at the lowest water level in a month, what time(s) of day (local time) are you most likely to find that special tide and why.?

Q4 :  Choice of center frequency

If you were forced, despite your best intentions to use a lower-than-optimal frequency system in shallow water, list and explain the factors why that system might not perform as well as a higher frequency system. 

In your answer you should at least discuss, the compromises in :

· Minimum and maximum range

· Range resolution 

· Angular resolution

· Sensitivity to surface and subbottom scattering

