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Correction and Grading scale

Exercise 1
[
3pts.

]
1. u =p

2e
iπ
4 and v = 2e

2iπ
3 0.5+0.5

2. |u
v | = 1p

2
and Ar g u

v = −5π
12 0.5+0.5

3. u
v = −1+p3

4 − 1+p3
4 0.5

by identification, cos −5π
12 = −1+p3

2
p

2
and sin −5π

12 =−1+p3
2
p

2
0.25+0.25

Exercise 2
[
2pts.

]
1. z4

0 = z0 and z3
0 = z2

0 0.25+0.25

2. Points A1 to A4 belong to the circle of center O and radius 1 0.5

As |z0| = |z2
0 | = |z3

0 | = |z4
0 | = 1 0.5

3. figure with points A0 to A4 0.5

Points A1 and A4 are symmetric wrt the x-axis, as well as points A2 and A3 graded on the scheme

Exercise 3
[
5pts.

]
1. ∆= 3−4i 0.5

with δ=α− iβ,


α2 −β2 = 3
α2 +β2 = 5
2αβ=−4

0.5×3

This gives α= 2 and β=−1 0.5
The solutions are z1 = 1− i and z2 = 3−2i 0.5+0.5

2. z1 =
p

2exp −iπ
4 0.25+0.25

|z2| =
p

13 0.5
Ar g z2 = arctan −2

3 ≈−33.7◦ ≈−0.588 rad 0.5
BONU S0.5 (justification

−π
2 < Ar g (z2) < π

2 )

1
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Exercise 4
[
3pts.

]
If G is the centroid of ABCDS, by associativity, it is the barycenter of I(2), J(2),
S(1) with I the barycenter of A(1), B(1) and J the barycenter of C(1), D(1)

0.5 (associativity)

Hence G is the barycenter of H(4), S(1) 0.5
Therefore, HG = 1

5 HS 0.5

G

115.25m
115.25m

27.4m

 0.5×3

Exercise 5
[
8pts.

]
1.a Scheme with the position of all the points 0.5 (ABCDEFG) +0.5

(KLM)

1.b D⃗M × D⃗L =
 a

0
−1

×
 0

a
−1

=
 a

a
a2

 0.5 (formula) +0.5
(expression)

1.c Area of DLM = 1
2 ||D⃗M × D⃗L|| = a

2

p
2+a2 0.5 (formula) +0.5

(expression)

1.d D⃗M × D⃗L ⊥ (DLM) 0.25

O⃗K = O⃗B + B⃗K =
1

1
a

 0.5

O⃗K and D⃗M × D⃗L are collinear, therefore O⃗K ⊥ (DLM) 0.25

2.a O⃗M ·O⃗K = (O⃗H + H⃗ M) ·O⃗K = O⃗H ·O⃗K 0.5

Since H⃗ M ∈ (DLM) and O⃗K ⊥ (DLM) 0.5

2.b O⃗M ·O⃗K = a 0.5

so O⃗H ·O⃗K = a =λ||O⃗K ||2 =λ(2+a2) i.e. λ= a
2+a2 0.5

2.c O⃗H =λO⃗K = a
2+a2

1
1
a

 0.5

2.d H⃗K = O⃗K −O⃗H = 2+a2−a
2+a2

1
1
a

 0.5+0.5

Hence HK = ||H⃗K || = 2−a+a2p
2+a2

0.5

2


