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Remark: The only allowed tools are paper, pen and your brain.
No calculators, mobile phones, tables of formulas, lecture notes etc.
Please do not forget to legibly sign all the sheets you want to give me.
Time: 60 minutes.

Section A: Theoretical questions (20 points)

A1. Define the scalar product of two vectors and write at least one formula to calculate it.

A2. Give the definition of a decreasing function.

Section B: True or false (20 points)

Decide whether the following statements are true or false. If the statement is true, explain briefly
why. If the statement is false, give a counterexample.

B1. Between two different real numbers there is always a rational number.

B2. Every nondecreasing sequence of real numbers is convergent (i.e., has a finite limit).

Section C: Calculus (40 points)

C1. We are given the vectors v1 = (1, 1), v2 = (0, 1) and v3 = (2, 2) in the 2D plane V2.

(a) Select two vectors out of v1, v2, v3 such that they form a basis of V2. Explain.

(b) Write the remaining vector as a linear combination of the two selected vectors.



C2. Calculate and express as a standard complex number: (1− i)10.

C3. Let us consider the data points (−1,−2), (0,−1), (x, 2) and (2, 7).
Calculate the value of x ∈ R such that all the four data points can be interpolated by a single
quadratic polynomial (multiple solutions might be possible).
Sketch the situation in a picture.

C4. Consider the function

f(x) =
x + 1

x2 − 3x + 2
.

• Find the domain of definition of f .

• Find the domain of continuity of f .

• Calculate the limits limx→∞ f(x) and limx→−∞ f(x) if they exist.

• Check whether the function has any poles. If yes, calculate the (one-sided) limits at
these poles.

• (Bonus) Based on the collected information, try to sketch an approximate graph of f .


