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Les équations différentielles (ch.1 a 3)

Série A

Exercice 1. (3+5=8 pts)

a)

@_m

dr  cos(y)

= cos(y) dy = x dx

1
:>Sin(y)=§x2+a,aeﬂ%:>

1
o1 =i (L2 0) e

(E)y — (2 +2)-y=z+1, y(0) = 3/2

e (Ey)y —(2z+2)-y=0
1

= —dy= (22 +2) dx
Y

=Inly=2?+22+k,keR
= yp(z) =a-e" " aeR

e méthode de la variation de la constante
yp(x) = c(z) - or+2e

= yl’,(x) = () ‘GIQJF%JFC@) (2x+2) vt
= d(x)- et +2e

=z+1

S (o) = (o 1) o2

Série B

@ =z
sin(y)

de

1
= cos(y) = 3ot +a,ac R

1
y(z) = arccos (5 z? + a) aeR

(E)y — (e +4)-y=x+2, y(0) =5/2

e (Eh)y —(2zx+4)-y=0
1

= —dy=(2x+4)dx
Yy

=In|yl=2>+42+k,kER
= yu(r) =a-e” ™ 4R

e méthode de la variation de la constante
yp(z) = c(x) - ot e

=y, (r) = C/(;p).ex2+4x+c(x)_(2x+4)_ex2+4m
= d(z) . et

=z +2

S d(a) = (04 2) - o

= c(z) = _% e @42 4 g g e R = c(x) = _% L) Lo g e R
:>yp(x):—%+a.em2+2x,aelR :}yp(x):_%+a_ex2+4x’a€]];{
ey(0)=2=a=2= ey(0)=2=a=3=
= y(:(;):—%+2.ex2+2a: N y<x):_%+3_em2+4m
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Exercice 2. (5+2=7 pts)

a)

o1 =k-(T—25); T(0)="75, T(8) = 40

AT
Yk (T-25) keR
= — ( ). ke
AT
— k. dt
~ T _25

=In|T-25|=kt+c,ceR

= |T —25| =€ e, ceR
=T—-25=a-€e",acR
=T{t)=a-e"+25,a€eR

ou méthode de la variation de la constante
ou méthode des coefficients indéterminés
eT(0)=a+25=75=a=050

In(3/10)

e T(8) =50-e% +25=40=k = 2

10
L (3) 1
10) 10
8- 1n(1/10) ,
= ——>1 (2153 t
= In(3/10) ( minutes)

o T =k (T —25); T(0)="70, T(7) =40

T
Yk (T—25) . keR
= — ( ). ke
T
—kedt
~ T _25

=In|T"-25|=kt+c,ce R

= |T —25|=¢e"-e¢ . ceR
=T—-25=a-€e",acR
=T{t)=a-e"+25,aeR

ou méthode de la variation de la constante

ou méthode des coefficients indéterminés

e T(0) =a+25="70=a=45

In(1
e T(7)=45-e™+25 =40 = k = n<7/3)

(= 14 minutes)

Chl/05.24



Gymnase de Burier - 30SPM - OS Mathématiques

Corrigé

Exercice 3. (5 pts)
(E) m-v+k-v=m-g , wv(o)=uw
.k
=vV+—-v=g,kkm,geR
m
k
O(Eh)U/+_'U:0
m
1 k
= —dv=——dt
v m
k
=hjv=——-t+c,ceR
m

=ut)=a-emt acR

e méthode de la variation de la constante

(ou méthode des coefficients indéterminés avec v,(t) = «)

= (1) :g~e%t

;»c(t):%-e%wb,beﬁi

= v,(t) =b- e~mt 4 mg

k
mg

OU(O>:U0:>Z):UQ—?

beR

[0 (T
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