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1. Consider the function

_ zy(=®+y)
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[2] (a) Show that f is continuous at (0,0) and find the limit

o, 0r= tm Jle gy
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[2] (b) Compute the z-partial derivative at (0,0) by using the definition
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2] (c) Compute 9 (z, y) by using chain rule and prove that it is continuous at (0,0).
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2. Consider the function
fatpres - 227+ + 3,

in the disk D = {(z,y) e R?: 2%+ y?> <1}, | ;
[2] (a) Find critical points by using the first derivative test.
[2] (b) Identify local minima and maxima in D by using the second derivative test.
[2] (c) Find the global minimum and global maximum in D.
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3. Consider the function
f(z,y) = e"sin(2z — y), (z,y) € R%.
[2] (a) Find the gradient vector of f at any point (z,y).
[2] (b) Find the directional derivative of f at the point (1,2) in the direction of the

line y = 3x — 1, for increasing values of z.
[2] (c) Find the unit direction vector u at the point (1,2), along which the function

has the maximal increase.
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4. TRUE or FALSE:
[1] (a) The function Q(z,y) = 3zy + « is the quadratic approximation of the function
f(z,y) = z(1 + y)? at the point (0,0).

Lley)z x (1+3y+ 3‘52*352 =X+ XY+ 3763%%/3
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[1] (b) If a function f(z,y) is continuous at the point (zo, 7o) in its domain, then it is
differentiable at the point (zo, o).
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The converse
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