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3. Points for correct exercise: 6 points for each exercise. You are asked to justify your answers.
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Exercise 1. Given the real numbers a and b , consider the function f : R→R

f (x) =
�

e2b x , if x ≤ 0;p
x + 4+ x + a, if x > 0.

a) Find a and b so that the function is continuous and differentiable everywhere.
b) Find the horizontal and vertical asymptotes of f , if there are any.
c) Find all local maximum and minimum points of f , if there are any.
d) Say whether f has global maximum and/or minimum.
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Exercise 2. Consider the function

f (x) = x + 2
p

x, x ≥ 0.

a) Find the antiderivative F (x) for which F (1) = 1.
b) Find the local maximum and minimum points and the local maximum and minimum values

of F .
c) Find F ′′(x) and

lim
x→0+

F ′′(x).
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Exercise 3. Consider the linear system






x − y = 1+ k
k x + y = 3
x + y = 1

,

where k is a real number.
Check for what values of k it is consistent and, when consistent, solve it.
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Exercise 4. Consider the two variables real function

f (x, y) = 2x3+ y3− 3x2− 3y.

Find its local maximum and minimum points.

Mathematics - First call-A 2018/01/08 5



Exercise 5. Find the global maximum and minimum of the two variables real function

f (x, y) = x + 2y

with the constraint
x2+ 2y2 = 1,

which is an ellipse in the cartesian plane (so bounded and limited).
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