Prof. Ph.D. A. Sapozhnikov Mathematics 2 (12-PHY-BIPMA?2)

EXERCISES 8.1 (submit by 03.06.2016)

1. Consider the function

B (xz—l—yQ)sinﬁ if 22 + 9% > 0,
f(x,y)—{o if x =y=0.

Prove that f is differentiable at 0. Notice that f, and f, are not continuous at 0.

2. Let f(z,y,z) = zy?2*. For the direction ¢ = (3, —2,2), compute %(1, 1,1).
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3. Let z = z°y + 3zy, where x = cost and y = sint. Find .
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4. Let z = e”siny, where z = st and y = 3. Find &%
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5. Consider the function

2

2
vy if 22 +y? > 0,
flay) = oV 2T
0 ifxr=y=0.

Compute f;, and f,,. Observe that they are not equal.

6. Write the Taylor polynomial of degree 2 near (0,0) for the following functions:
(2) flz,y) = eV,
(b) flz,y) = sin(z —y).
7. Find local extrema of the following functions:
(a) == a? o,
(b) z=a2*+y"

8. Find the maximum and minimum of the function z = 22 + y?> — 22 + 1 on the
rectangle D = {(z,y) : 0 <z <4, 0 <y <2}



