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Midterm exam in Basic Mathematics
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Materials allowed: Writing material only.

• This exam consists of six problems, with a total score of 34 points. The number of points given is specified
in parenthesis after each problem.
• All solutions should include motivations and clear answers to the questions asked.
• According to Nagoya University student discipline rules (art. 5), cheating can lead, in addition to disci-
plinary action, to the loss of all credits earned in all subjects during the term.
• Do not forget to write your name on each piece of paper you hand in!

1. a) Give the equation of the line L1 that contains the points (1, 2) and (−1,−1).

b) Give the equation of the line L2 that is parallel to L1 and contains the point (2, 6).

c) Give the equation of the line L3 that intersects L1 perpendicularly in the point (1, 2).

(6)

2. Let f(x) =


√

2− x if x ≤ 1 ,

x− 2

x(x− 3)
if x > 1 .

a) Compute f(0), f(1), and f(3/2).

b) What is the (maximal) domain of the function f ?

c) Find the point (x, y) in which the graph of f intersects the y-axis.

(6)

3. Let f(x) =

{
2 if x ≤ 1 ,

x if x > 1 ,
and g(x) = x2 + 1.

a) Draw the graphs of the functions f(x), h(x) = f(x− 2) and i(x) = −f(x).

Use the grids overleaf. Remember to indicate clearly to which function each graph corresponds, and

the values of the functions for every point x ∈ R.

b) Are the functions f respectively g odd/even/neither?

c) Compute (g ◦ f)(x).

(7)

4. The vertex of quadratic function f is the point (−1, 1), and f(2) = 19. Write f(x) on the
standard form f(x) = a0 + a1x + a2x

2, where a0, a1, a2 ∈ R. (3)

5. Let f(x) = x3 + 2x2 − 3x− 10, and g(x) = x2 + 4x + 5.

a) Show that f can be written as f(x) = g(x)h(x) for some polynomial h.

b) Find all (real or complex) solutions to the equation f(x) = 0.

(6)

Please turn over!



6. The modulus of a complex number z is the real number |z| =
√
zz̄.

In the following you may freely (without proof) use fundamental properties of complex
numbers, such as z1z2 = z2z1, (z1z2)z3 = z1(z2z3) and z1z2 = z̄1 · z̄2 for all z1, z2, z3 ∈ C.

a) Show that |z| ≥ 0, and that |z| = 0 if and only if z = 0.

b) Show that |zw|2 = |z|2|w|2 for all z, w ∈ C.

c) Show that |zw| = |z||w| for all z, w ∈ C. Hint: Use (a) and (b).

d) Show that if zw = 0 then either z = 0 or w = 0. Hint: Use (a) and (c).

(6)


