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Exercise 1 (4 points)

Scan First
Year 2020-2021

1—iV3 =2e"im/3
1—i=+2e /"

0.5 modulus + 0.5 arg

0.5 modulus + 0.5 arg

/25
(1-iV3) — 27/2 p-illm/12
1-03 0.5 modulus + 0.5 arg
n
(1-iv3)°\ . it Liif it ti ltiole of 2
s ) s positive real iif its argument is a multiple of 27 0.5
i.e. nis a multiple of 24/11 05
Exercise 2 (5.5 points)
1 The equationisz? +z+ (1 —i) =0 0.25
A=-3+4i 0.5
) {az - b2 =-3
A = 5% with § = a + ib gives 2ab = 4
3*0.25
a’+b%=5
We keep 6 = 1+ 2i
Hencez; = —1—iandz, =i 0.5
2*0.5
2 Z]_:ZZifA=0 0.5
We get w = 2 0.5
3 M, M1, M; are aligned iff (MlM ,MlM) = Arg (%) =0 |05
2741
- a)—Zl -
it means p— IS a_rezi 0.5
therefore =——2 = 2~ 1 0.5
Z2—21 Z2—21
Exercise 3 (4.5 points)
AB (0,—3,0); AC (=1,—1,1); AD (1,1, —1); 3*%0.5
AB AAD (3,0,3) 1
1

((4B,4c, D)) =0

the vectors AB, AC and AD are coplanar because
((ﬁ AC, ﬁ)) = 0 or because AC and AD are collinear

0.5 conclusion +
0.5 explanation




Exercise 4 (7 points)

1 D1 Usinced.D =0 0.25+0.25
B 1l dsincei.B=0 0.25+0.25
H L usincei AE = ucH 0.25+0.25

2 E, HL RsinceEAH =R 2*0.25+0.25
B L Rsince BAH = 0implies B and H are collinear 0.25+0.5

3 H L 4, cf question 1 0.25
HLR,cf question 2 0.25
H L1 DfromdAH=—cD 0.25+0.25
H L EfromiAE = ucH 0.25+0.25

4 From question 3, U, 5, E, R are coplanar 0.25
This plane is perpendicular to HE 0.25

5 If % and E were collinear, % A E would be nil 0.5
Here we have T AE = ucH # 0 0.5

6 ((ﬁ, E, §)) = ((ﬁ,ﬁ, E)) =B. (ﬂ/\g) =B.ucH = ucB.H> 0 0.5 permutation

0.5 result




