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Question 1  The non-zero complex Fourier coefficients of the function g : R — R defined by:
g(x) = cos(z) + 3sin(3z),

which enables to express g as:
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Question 2 Let F: R? — R? be the vector field defined by:

F(z,y,2) = (2 +y* + 22,2y, 2).

Then:
D div(curl(F)) = 0 over R3
|:| div(F) = 0 over R?
|:| F =V, for any f € C*(R3)
[ ] curl(F) = 0 over R3
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Question 3  Let F' be the vector field defined by:
F:R%2 S R% (z,y) — (z,v),
and let R € R, R > 0 and A be the domain defined by:

A={(z,y) e R?* | 2* +y* < R?}.

We also denote the boundary of A by 0A, and the outer unit normal of 0A by v : 0A — R2.
The integral / F -vdl is equal to:
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Question 4  Let F' be the vector field defined by:

F:QCR?>R?% (z,9)— (—2— —Z% ).
(z,y) (fc2+y2 22+ o2

F is conservative (i.e. it derives from a potential)
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[ ] over Q = {(=,

[ ] over Q = {(=, y)
|:| for any domain ).
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Question 5  Let 7> 0, and let f : R — R be the function defined by:

extended by T-periodicity to R. Its Fourier series is:
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The sum E —— is equal to:
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Question 6  Let u: R — R be.a C'-periodic solution of the following system:

Ve € R

Then:

1 1 :
3 sin(3z) + g cos(3x) — 35—4 sin(bz) + 23_8 cos(hzx)
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p 1 1 3
/\ uf@n= < sin(3z) + ¢ cos(3z) + u sin(bzx) — v cos(bx)
1

1 3 3
[ u(z) = 3 sin(3z) + 3 cos(3z) + V] sin(5x) — 28 cos(hx)

1 3
[ u(z) = 8 sin(3z) + 28 cos(5x)
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Question 7

Let f be the scalar field defined by:

f:RZSR; (z,9) = azy+az+1,

and let R € R, R > 0, and I" the curved defined by:

I'={(z,y) eR?® | 2® +y*> = R*}.

The integral / fdl is equal to:
F

[Jo
DQ#R
[ ]2rR?2+7R+1
[]27R3+7R2+ R

{lmeﬂ

¥: [o20) — 1

g +—= (R0, Bs)
¥'e) = R(-5ra8, 059)
WY@l =

m
5@y dy ;/ (R0 ine +2 o 1) R A6



T éu
/?Zasodk *"[’20('9
la/?/ b}

mn
._.._f pzaseﬁiweﬂ(& r
]
=90
v
4o F 2TR, = MR

3

-k
L——

.0

—

U

N]@

Nofe:  Hexa)= xytx s o FOMW) 2o onn)

(9)7
~{3)%
Tt
— 4
=4+

jato{,(,: F.ua(,{,cfAdMF
r

[ =29A

[ Yi¥xYy) = (F' > (
\‘CT,V,))' 19) = o

X
Y

)2



Question 8  Consider the functions g : R — R and A : R — R defined such that:

g(x) = e”§, and h(z) =g (E) y

Then, the Fourier transform h = F(h) verifies:

2

[]#(a)= i%e_%‘z




z

AW (x) = =64 o g ** 1o
[7 Wofda = [ [Rum] de e [ Kool ds

cA —-80(1

o gk
= @4/~°° 6 da *H‘@‘flj g de

A ©
. cd
N _8A2 -—'j —8'( _ 428
:,’zgfo(,@ o{,ob :/128’—,—”—06 ]-E
4ot D * T
o (101<€ hcm>)>:é4o¢?%(“>
an

A o L -4t
61“( L\(x\: 4640‘ .i-(ZL-GLM):-'ngXe



L giN2 ~gat ~Bd * h
(-1e & € > gl g = he  ehdt =6k WY



Question 14: This question is worth 8 points.
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(i) Write the definition of the Fourier transform of a function detailing its hypotheses

(ii) Using the properties of the Fourier transform, find v : R — R, the solution of

e " —3|z—t| 42
—10u(zx) + (Qu(t) —4du (f))e 2 dt =

0 (2m + 22)*

If needed, use the Fourier transforms of the table below.
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