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Section A

1. [Maximum mark: 8]

a) Sketch on the same axes the curve y =
∣∣ 2
x−2

∣∣ and the line y = x + 1, clearly indicating any
asymptotes and any axes intercepts.

b) Find the exact solutions to the equation x+ 1 =
∣∣ 2
x−2

∣∣.
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2. [Maximum mark: 12]

The numbers shown by two six-sided fair dice are labelled n1 and n2.
We thus consider the expression : S = an1 + bn2 + c where (a, b, c) ∈ R3.
Explaining in detail your proof, �nd the values of a, b, c such as the range of possible values for S
covers all integers from 0 to 35 following a uniform law
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3. [Maximum mark: 15]

Show that, among 9 points in the rectangle R = {(x, y) ∈ R2/ − 1 ≤ x ≤ 1, 0 ≤ y ≤ 1} there is
two points whose distance is less or equal to 1√

2
.
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4. [Maximum mark: 10]
A subset A of C is said to be stable by a mapping f if for all z ∈ A, f(z) ∈ A.
Find the largest �nite subset of C stable by both of the mappings z 7→ z2+z+1 and z 7→ z2−z+1.
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5. [Maximum mark: 8]
a) Find the equation of the tangent to the curve y = 1

x
at (a, 1

a
).

b) Find the equation of the tangent to the curve y = b2 at (b, b2).
c) Do these curves share a common tangent?
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Section B

6. [Maximum mark: 22]

a) Use de Moivre's theorem to �nd the value of
(
cos

(
π
5

)
+ i sin

(
π
5

))5
.

b) Prove that for all n ∈ Z+,

(cos θ − i sin θ)n = cosnθ − i sinnθ

Let ω = cos
(
2π
5

)
+ i sin

(
2π
5

)
.

c) Show that 1 + ω + ω2 + ω3 + ω4 = 0.

Let z = ω + ω−1.

d) Find real numbers a, b, c such that az2 + bz + c = 0.

e) Hence �nd the exact values of cos(2π/5), sin(2π/5) and tan(2π/5).

f) Find a right triangle with hypothenuse equal to
√
5 and other sides with integer lengths.

g) From the previous results, deduce a method for drawing a regular convex pentagon with a com-
pass and a rule.
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