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(1) (15 marks) True of false (with justification): There is a function f : R*> — R such that
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(2) (15 marks) Use a first-order Taylor approximation to approximate the value of
£(5.999,4.001),

where

f(xy) = a/y.
(3) (15 marks) Consider the function f : R? — R defined by
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ey i (e,y) # (0,0)
0 if (x,y) = (0,0).

Prove that f is differentiable at (0, 0).
(4) (15 marks) Let

f(x,y) =

Yy—x z—x
w=f ( , )
xy w2
Assume that f is a differentiable function. Compute the value of

(5) (15 marks) Consider the function f : R? — R defined by

2

2L if (x,y) # (0,0)

floy) = 0 if (z,y) = (0,0).

Which of the following statements are true? Justify your answers:
(a) fxy(oa O) = fya:(oa O)
(b) fuy and f,, are continuous at (0,0).
(6) (25 marks) Consider the set
S={(z,y,2) € R®:2* + y* = zcos z}.

Prove that there is a function f(z,y) such that S in the neighborhood of (0, 0) coincides
with the graph z = f(z,y). Also prove that (0,0) is a critical point of f.



