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1. In alab experiment, an amoeba is placed at the point with coordinates (1, 2) in a shallow
square dish with salt water. The salinity of the water at the point with coordinates (z,y)
is given by the formula

f(z,y) = 35(1 — e™*~%) parts per thousand .
(a) Find the gradient of f at the point (1,2).

2 marks | (b) Find the directional derivative of f(z,y) in the direction of the vector (3,4).
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(¢) In which direction should the amoeba swim from the point (1,2) to experience the
' fastest decrease of salinity?
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(d) Find the rate of change of salinity (in parts per thousand/sec) the amoeba will

experience as it starts swimming from the point (I1,2) with velocity ¥ =
(where the components are measured in cm/sec).
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2. Find the equation of the tangent plane to the surface %2 —
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3. Find and classify the critical points of

flz,y) =2y —z — 4y +6.
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4. Let f(z,y) = 2*y — z — 4y +6 (the same function as in the previous problem). Let T be
the (closed) region bounded by the lines y = 10z, y = 15, and the hyperbola y = 20

(a) Sketch T.

8 marks (b) List all the points in T" where absolute maximum or minimum of f could occur (do

not evaluate the function at these points).
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