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Final Exam of Mathematics 2
FElectronic devices are not allowed during the exam

Exercisel

Consider the following system:

3 — 2y +4z= -7,

(S): < B+ Ty — 3z = 16,

r4+y—z=06.
1) Write the matrix A associated with this system.
2) Calculate A2.
3) Calculate det A by expanding the determinant of matrix A along the first row.
4)
5)

Calculate det A using the Sarrus rule.
Determine if Cramer’s rule is applicable to solve the given system of equations. If yes, solve the system.

Exercise2

1. Calculate the following integral:
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2. Deduce:

Exercise3

Consider the differential equation (E) ¢y +y = xe™®
1. Find the solution of the homogeneous equation ¢y +y =0
2. Look for a particular solution of the form yg(x) = k(z)e™™

3. Deduce the general solution of F.

Exercise4
To solve the following differential equation:
y' =2y +y=0.

Good luck!
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Solution.
3r —2y+4z= -1,
(S): ¢ bx+ Ty — 3z = 16,
z+y—z=6.
3 -2 4
HA=|5 7 -3
1 1 -1
3 =2 4 3 =2 4 3 —16 14
2) A= 5 7 -3 5 7 =3 |=| 47 36 2
1 1 -1 1 1 -1 7 4 2
3 -2 4
3)det A=|5 7 3= [ IV B IR B Y
1 -1 1 -1 1 1
1 1 -1
3 -2 4 | 3 -2
Ddet A=[5 7 =3 | 5 7[=3xT(=1)+(-2)x(-3)x1+4x5x1—-4x7Tx1-3x(-3)x1—
1 1 -1 |1 1
(=2) x5 x (-1)=-24
5)Comme det A = —24 # 0, alors: la méthode de Cramer est applicable et le systéme admet une unique
solution:
-7 =2 4
16 7 =3
_det A, | 6 1 —1_—72_3
det A —24 o247
3 7 4
5 16 -3
_detA, |1 6 -1 48
Cdet A —24 -4 7
3 -2 -7
5 7 16
det A, |11 6] 120 5
ST det A —24 YR
L’ensemble de solution: S = {(z,y,2)} = {(3,-2,-5)}.
Solution.
3 —2y+4z= -7,
(8): 4 bz + Ty — 3z = 16,
r4+y—z=06.
3 -2 4
1) A = [ B T m8 | ettt [2 points]
1 1 -1
3 -2 4 3 -2 4 3 -16 14
A= 5 7 -3 5 7 =3 |=| 47 36 2 |.][2 points]
1 1 -1 1 1 -1 7 4 2
3 -2 4
7 -3 5 =3 5 7 .
3)det A=|5 7 -3 —3‘ 1 _1‘ +2' 1 _1‘ +4’ 1 1‘ = 24. [2 points]
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ydet A =15 7 —3 | 5 T =X TX(—OF (X3 XITTEX5XT —4XTXT—3X
’1 1 -1 ‘ 1 1
(=3) x1—(=2) x5 x (—1) = —24. [2 points]
5) Comme det A = —24 # 0, alors la méthode de Cramer est applicable et le systéme admet une unique
solution:
-7 =2 4
16 7T -3
det A, 6 1 -1 —72
= = = —~ =3, [2 point
T det A Y —5; — 3 [2 points]
3 7 4
5 16 -3
det A, 1 6 -1 48
— — = = —2 2 i t
det A Y 24 - [2 points]
3 -2 -7
5 7 16
det A, 1 1 6 120
— _ — — 5, [2 poi
det A —24 51 — 0 [2 points]

L’ensemble de solution: S = {(z,y,2)} = {(3,-2,-5)}. [2 points]

SolutionExercice 2

1. Calculer 'intégrale suivante:

x
/z2+2z—3dx
Ona: 22 4+2r—3=(x—1)(z+3)
T « 153 1 3

x2+2x—3_x—1+x—|—3:4(a:—1)+4(17+3)

x 3
/m dx = / (dfracl4(m 1)+ ‘M) dx

1 3

eﬂf
—d
/ er —3e " +2 *
Posons t = €* § dt = e*dx

/7633 dw—/it dt—/iex da:—/it dt
T __ —x - - x __ —x - 2 _
e 3e %42 t—3% 9 e 3e=% 4+ 2 t°+2t—3

d’apres la question précédente:

2. En déduire:

e’ 1 3
—————dz="Inle* = 1|+ - Inle” R
/ew—3e—w—|—2 x 4n|6 |+4n|e +3/+C, Ce
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1. La solution de ’équation homogene, 3’ + y = 0 est:

=y, =Ke *, /KR

2.
3. Une solution particuliere de I’équation E2, sous la forme y,(x) = P(z)e™ "

Yy +y=xe " = P(z)e™™ — P(x)e ™ + P(z)e * =xe”
= P'(r)e" =xe "

= P(r)=ux
2
x
= P(z) = —
2
= yp(z) = T e,
2
4.
5. Alors la solution générale de 1’équation E1 est:
Y=Yn+Yp
22
= <2+K) e ", /JKeR

SolutionExercice 4
Résoudre I’équation différentielle suivante:
y' =2y +y=0.

L’équation caractéristique de I’équation différentielle est 2 — 2r +1 = 0, qui admet 1 comme racine double.
Ainsi, les solutions de ’équation différentielle sont:

y(t) = (K1 + Kat) e, K1, K, € R.
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