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MAST-667-010 From Physics to Fish

Homework #1 (due Feb. 26, 2001)

I. (30 pts) Please graph the location of your instructor as a function of monday morning time

tries to get to class. Please mark time (hour:minute of the day) and location (miles from Ne

of all way points:

1. (2pts) He leaves his home at 6:15am to bicycle at a constant rate of 15 m.p.h. (miles per

for 3 miles to pick-up a rental car since his wife uses the only household car.

2. (2) He drives steadily at 50 m.p.h. the 40 miles from Newark to Dover.

3. (2) He stops in Dover at his in-laws for a 10 minute coffee break.

4. (3) He drives steadily through Dover for 10 minutes at 30 m.p.h.

5. (6) He accelerates for 10 minutes to reach a speed of 60 m.p.h.

6. (2) He drives steadily for 60 minutes to get to Lewes.

7. (6) He slows down for 10 minutes at a constant rate to reach a speed of 30 m.p.h.

8. (2) He drives the last 5 miles at this speed until he abruptly hits the breaks somewhere ne

Sharp Lab.

9. (2) He runs the last 200 meter at 5 m.p.h. to the class room.

Does your instructor arrive on time? By how much does he have to shorten his coffee bre

Dover to arrive on time the next week?

Instructor: Andreas Münchow (muenchow@udel.edu; http://newark.cms.udel.edu/~muenchow/munchow.
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II. (30 pts) A drifting buoy is deployed off Delaware to study the distribution of Blue Crab larv

The location X of this passive drifter is well described as a function of time t as

(EQ 1)

where x0, α, andω are constants that represent, respectively, the deployment location at t

time constant reflecting frictional slowdown from a prior wind pulse, andω=2π/T is the tidal fre-

quency of the semi-diurnal tide with a period T=12.42 hours.

1. (6 pts) Sketch the location of the drifter as a function of time for 2 days after its deploym

2. (6) What is the velocity of the drifter as a function of time?

3. (6) How does the acceleration of the drifter change over time?

4. (4) How does the deployment location affect the velocity of the drifter?

5. (2) What is the velocity of the drifter at t=0?

6. (2) What is the velocity of the drifter a tidal cycle later, that is, at t=T (assume α=T-2)?

7. (4) What is the velocity for very large times, that is for t>>α-1/2?

x t( ) x0 2t e
α t2⋅ ω t⋅( )cos⋅ ⋅+=
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III. (40 pts) Assume a velocity field measured by 10 current meter moored across the Del

bay from Lewes (x=0) to Cape may (x=L=20 km) is described reasonably well by

(EQ 2)

where x is the distance to Cape May from Lewes in Km, z is the depth from the bottom (z=

the surface (z=H=10 m), t is time, and the tidal frequencyω=2π/T is again for T=12.42 hours (4

pts all).

1. What are the units of “a” and “b”?

2. How does the flow accelerate in x, e.g., what is ?

3. What is the vertical currents shear, e.g. what is ?

4. How does the flow accelerate with in time, e.g., what is ?

5. What is the depth-averaged flow (integrate over “z” from 0 to H and divide by H)?

6. What is the flow averaged over a tidal cycle (integrate over “t” from 0 to T and divide by T

7. What is the tidal average of the depth-averaged flow (do operation 6. on the result from 

8. What is the section averaged flow (integrate the result from 5. over “x” from 0 to L and di

by L)?

9. What is the sectionally averaged flow averaged over half the flood cycle only (integrat

result of 8. over “t” from 0 to T/4 and divide by T/4)?

10. If the shelf waters contain 10 toxic algae per m3, how many algae enter Delaware Bay ea

flood cycle? [Hints: You will need to compute the volume flux into Delaware Bay which is v

closely related to your result in 9.; check units and think physically]

u x z t, ,( ) a bx+( ) z H⁄( )2 ω t⋅( )cos⋅ ⋅=
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