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Exercise 1. Let the function
y = x 3

√
1− x, 0 ≤ x ≤ 1.

a) 1.0 pt Differentiate the function (should be simplified).

b) 1.0 pt Determine the monotonicity of the function.

c) 1.0 pt Find its global extrema.

Exercise 2. Consider the map associated with the matrix A =

[
−1 2
1 3

]
.

a) 1.0 pt Find the image of the vector

[
1
2

]
.

b) 1.0 pt Find the inverse image of the vector

[
4
1

]
.

Exercise 3. 1.0 pt Rotate the vector

[
−3
2

]
by an angle π

6 . Find its image.

Exercise 4. 1.0 pt Consider the continuity at (0, 0) of the function

f(x, y) =

{
x2−2y2

x2+y2
if (x, y) 6= (0, 0)

0 if (x, y) = (0, 0)

Exercise 5. Let the function
f(x, y) =

√
x2 + y2 − 1.

a) 1.0 pt Determine level curves of the function.

b) 1.0 pt Find the partial derivatives of the function.

c) 1.0 pt Find the standard linear approximation of the function at the point (1,−2)
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Exercise 1. Let the function
y = x 3

√
2− x, 0 ≤ x ≤ 2.

a) 1.0 pt Differentiate the function (should be simplified).

b) 1.0 pt Determine the monotonicity of the function.

c) 1.0 pt Find its global extrema.

Exercise 2. Consider the map associated with the matrix A =

[
1 −2
1 3

]
.

a) 1.0 pt Find the image of the vector

[
−1
2

]
.

b) 1.0 pt Find the inverse image of the vector

[
3
−2

]
.

Exercise 3. 1.0 pt Rotate the vector

[
−2
3

]
by an angle π

3 . Find its image.

Exercise 4. 1.0 pt Consider the continuity at (0, 0) of the function

f(x, y) =

{
2x2−y2
x2+y2

if (x, y) 6= (0, 0)

0 if (x, y) = (0, 0)

Exercise 5. Let the function
f(x, y) =

√
x2 + y2 − 1.

a) 1.0 pt Determine level curves of the function.

b) 1.0 pt Find the partial derivatives of the function.

c) 1.0 pt Find the standard linear approximation of the function at the point (−2, 1)
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