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1 Scalar function differentiation

Consider
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a) Determine the change, df, given that the initial location is (2,2,0) and dl = dz X.

b) Determine the change, df, given that the initial location is (2,2,0) and dl = dy ¥.
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2 Gradients
Let
flz,y) = s zy

be a function in two dimensions.

a) Sketch the contours of f for which f(z,y) = 1/2, f(z,y) = 2, flz,y) = —1/2, and
f(z,y) = —2. Indicate the directions in which f(z,y) increases and decreases in all four
quadrants.

b) Determine V f. Sketch the resulting vectors along the f (z,y) = 1/2 contour at points
such as (1,1), (2,1/2), .... Repeat this for the f(z,y) = —1/2 contour. Are these
consistent with the directions in which the function increases or decreases?
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