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1. [3 points] Let f(x1,x9,23) = (.CC% + 23 —l—a:%)%, (w1,22,73) € R} o > 0. For which « is the
function f differentiable at 07

(Hint: Use the definition of differentiable function at a point)
2. [2 points] Find the gradient and the differential of the function f(z,y, z) = In(z + y?) + ze®.

3. [2 points] Find the differential of the function u = f(z +y + 2,22 + 3% + 22), where f : R> = R
is a differentiable function.

4. [34+2 points] Consider the function

Hny) = (m2+y2)sinﬁ, if 22 +y? > 0,
’ 0 ifx=y=0.

a) Compute the partial derivatives %(.ﬂ?o,yo) both if (g, y0) # (0,0) and if (o, y0) = (0,0).
Show that the partial derivatives are not continuous at (0, 0).
b) Prove that f is differentiable at 0.

5. [3 points] Find a tangent plane to the graph of the function f(z,y) = = + ¢?, (z,y) € R?
through the point (1, —1,2).

6. [3 points] Let f(z1,22) = /|2 — 23|, (z1,22) € R% Determine all directions | € R? along
which %(0, 0) exists.

7. [2 points] Compute the directional derivative of the function f(x,y,z) = sin(z +y) — e*~* at
the point (1,—1,1) along the direction (1,0, 3).

8. [4 points] Compute the Jacobian of the function

f(r,0,0) = (rsinfcose,rsinfsinp,rcosf), r>0, 0<6<m 0<p<2m.



