February 17 MATH 3472 Adam Clay

Test 1 50 minutes
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Q1]...[10 points] Show that the function
Vit (a,0) # (0,0)
~ . .9 l I’ |
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0 if (z,y) = (0,0)
is not differentiable at (0,0), but that all its directional derivatives exist there.
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Q2]...[10 points]
Show that the function

1
flz,y) = (22 + y?) sin <E—z—+—y2> if (z,y) # (0,0)
g if (z,y) = (0,0)

is differentiable everywhere. (You may use without proof that compositions/sums/products/differences of
rational functions and trig functions are continuous on their domain).
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Q3]...[10 points] (a) Suppose that f : R?> — R satisfies f'(x,y) = 0 for all (z,y) in S = {(z,y) |
2% +y* = 1}. Prove that f is constant on S'.
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(b) Give an example of an open set S C R? and a continuous function f : R? — R such that f’(c) = 0 for
all c € 9, yet f is not constant on S.
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Q4]...[10 points] Let f: R® — R be a function whose partial derivatives are differentiable everywhere.
For a fixed v € R™, define a new function f, : R® — R by f,(x) = f/(x;v). Prove or disprove: f;(x;u) =
fl(x;v) for all u,v € R™.
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