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Exercise 1: Given a function

f:R* = R, f(r,y):=ax-9y° + cos(x+y) + 2y +3.

a) Compute the second degree Taylor polynomial T of f at (zg,y0) = (0,0).

b) Show that for the remainder Rs(z,y) = f(z,y) — T2(x,y) in the area
|z] < 0.2, |y| < 0.2 the following estimate holds:

4

|f(ff7?/) - TQ(I,y)| < 100"

¢) What is the third-degree Taylor polynomial 75 of f ar (z¢,yo) = (0,0)?
Show that for all (z,y) € R*, |z| < 0.2 and |y| < 0.2

2

|f(z,y) — Ta(z,y)| < 1000

holds.
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Exercise 2:

a) Describe the following subsets of R? and R?® in words and describe them using polar,
cylindrical or spherical coordinates.

M, :{(”y”) eR? . x2+y2§4},

=
li

yl eR? 2 +y2 +22 <4y,

ER® 22+ 9> +22<4,y>07,

<

1
z
M, = Y €R3$2+y2§4,0§z§5 ,

8

M, = ER} 22+ ¢y* +2°<4,2>0

IS

b) Describe the boundaries of the sets from a) using polar, cylindrical or spherical coor-
dinates.
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