1 FIMI
A
INSA.Tmn' ' Year 2()2§—C2021\5I

Correction of the 13* MONTY exam — Semester 1
November 22", 2024

Exercise 1: Quadratic equations (3 points)

L 22 =1+i=+2e"4 0.5
z =224 /8 0.5
The solutions are S = {21/4¢"/8; 21/4¢7 /3} 0.5
2. A=3+4i
Let’s find a,b € R so that § = a + ib and §%2 = A:
a? —b* =3 a=2 and b=1 0-5
2ab =4 < qor
a’?+ b =5 a=-2 and b=-1
We choose 6 =2+ 0.5
The solutions are S = {# +1+3i; —‘/75 —1— i} 0.5

Exercise 2: Powers of a complex number (3 points)

_ ) - R 30z
. w= Tﬂ + z‘/Ti = cos(3F) + sin(%F) = e’ 0.5
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Exercise 3 - Vectors (6 points)

- eC
S . 0.5
/'/7 g
L
2 ﬁ:‘ﬁ:’g% 0.25

@X@Z(Q;Q;l) 0.25
| AB x AC |- 3 0.25

Soﬁz(%;%;%) ‘ 0.25
3. AH is the orthogonal projection of AD onto the line directed by @ 0.5
So AH = (AD - )i = (4 4 2) 0.25
4. B-ﬁ:—%<080 co§(/ﬁ,ﬁ)<0 0.25
ﬁ'ﬁ:§>080008<ﬁ,7j)>0 0.25
Hence O and D are not on the same side of the plane (ABC) 0.25

5. Let 6 be the angle (E, ).
cos(0) = ADi_ _ 2
|ADla) — 3V6
Hence § = cos™* (%) 0.5
6. M is the center of mass of (A, a) and (B, b) iff (a+b)OM = aOA+bOB | 0.5
2 p—
b =a b
0=a+2b 0.5
there are many solutions so M can be the center of mass of (A,a) and
(B,b).
7. Different possibilities accepted here, among which:

G is the center of mass of (I,2) and (J,2) with I the middle of AB and J
the middle of CD. Hence G is the middle of IJ.

0.5

Or: G is the center of mass of (I,3) and (D,1) with I at the intersection 05
of the medians of the triangle (ABC). Hence G is on the line ID with
IG=1ID

Graph 0.5
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Exercise 4 - Differential calculus (4 points)

1 df = 6fdx + 8fdy + 8fdz 0.25
g (g, y, 2 ) = —sm(:v +y ) 0.25
85(:1: y,2) = —2ysin(x + y2)e_z 0.25
gi(a: y,z) = —cos(z + y*)e? 0.25
so df = —sin(x + y*)e *dr — 2ysin(x + y*)e *dy — cos(x + y*)e *dz 0.25
2. w= Pdx+ Qdy

) 0.5
To be closed, we need to have 2 a = o0
Here %I; e’ ‘%2 so w is closed 0.5
w is closed on R3 so it is exact, therefore f exists. 0.5
Startmg from 9L (z,y) = €*(y + 5), we obtain f(z,y) = e*(y +5) + g(y) | 0.25 + 0.25
Hence % (x y) =e’ + y(y) = e’ 4 3e¥ 0.25
This glves g(y) =3e¥+ C and f(z,y,2) =e“(y +5) +3e? + C 0.25 + 0.25

Exercise 5 - Uncertainties and variations (4 points)
— _2meh . Se
1. C = (1+1§) : 0.5
since ln( )~ 5 and S =27Rh 0.5
2. 6C = 5R1 + ac 0Ry + 526 0.5
20 _ 27rsh 0.5
ORy Rlan(?Q) .
oC __ 27e
o = s () 0o
oC __ _2me
Hence 6C = %5}21 Rf“%mg + 27;;; h 0.25
Ry
3. AC = |Z5|ARy + [ F5 |AR2+| CIAR 0.5
27r€h a 2me a 27rz-:

AC = Rlan(%) 2 Rzan(%) 2 ln(R—i)a 0.5




