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Instructions:

(a) A livre fermé. Tout type de calculatrices permis.

Closed book. Any type of calculators is allowed. 1 / 10
(b) Répondre sur le questionnaire. 2 /10

Answer on the question sheets. 3 /10
(c) Les 6 questions sont d’égale valeur. 4 /10

The 6 questions have the same value. 5 /10
(d) Donner le détail de vos calculs.

Show all computation. 6 / 10
(e) Table d la fin. / Table at the end. Total /60

(f) Angles en RADIANS |/ Angles in RADIAN measures.
Test: sin 1.123456789 = 0.90160112364453

L’équation différentielle homogéne du ler ordre, / The first-order homogeneous ODE,
M(z,y)dz + N(z,y) dy =0,
admet le facteur d’intégration / admits the integrating factor
1 fOM ON
u(z) = el F@ g /if 7 (—8; ~ —a—-a-c—> = f(x),

ou / or

1 fOM ON
— e Jowdy i/ — (= _=1) =
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MAT2784B Test mi-session 1 / Mid Term 1

Qu. 1. (a) Soit / Consider f(x) =23 — 522 + 8z — 4.
Calculer /| Compute

f2) = 0 |
F(2) = 0 f00=2X*-10x*%

F"©2) = 2 £'00 = bx - 10

(b) Quelle est la multiplicité m du zéro x = 2 de f(z) ?
What is the multiplicity m of the zero z = 2 of f(x)?

m=| 2

(c) Itérer deuz fois & 6 décimales la méthode newtonienne modifiée avec m en (b) :
Iterate twice to 6 decimals Newton’s modified method with m in (b):

Iy — 1.5.

Ir = 2.5@ CI)O
zy = 2,0414%0

(d) Quelle est l’ordre de convergence p de la méthode en (c) ?
What is the order of convergence p of the method in (c)?

p=|2
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Qu. 2. Trouver un facteur d’intégration, rendre I’équation différentielle exacte et résoudre le
probléme d valeur initiale.

Find an integration factor, make the differential equation exact and solve the initial value

problem. k X’Ll Y
(1 — 2%y)dz + 2*(y — x)dy = 0, y(1) = 1.

My= -x*, Nyx= 2xy - x>

MUZNY = 2wy 2% & 2% -2xY _ - 2x (ox+ ““ \ £
N X>Cy-Xx) =X W}
-2§4 dy -21n X """’”":“‘Qi’
M)=e -e 2y

X7* (=3 X (Y-x) dy =0
(X =A%+ (4=x) dy=0

uxy = S(y-x (w-\rT(x) = Y- Xy T
U=~y o0 ‘L'?’L} T()= X2
Te0= Y ax = - X' >

Soution gendrage pf—xq—j,zc)\

M=1 = W -MH-L=C
| )" &)

__L-.ﬂqr.o C="2
2 2

Dolution unigue -

Poxy-A--3
2 | X 2
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Qu. 3. Résoudre l’équation linéaire d valeur initiale.

Solve the linear equation with given initial value.
Ty +6y=3z+2,  y(1)=3.
>y +6y=32 T0- 6
X X X

b § < dx - pbhx _ \")z;"}

MOO= €
XY = 5 xe(3+ 2™ gy
= § 3%+ 2x5 dx = %_xh_i.x‘wg
b = 3 o
Xy %X +J§x +C

—

Sotmmqeryemjelq %_ %+_C_<.

Xlo
( = 2 ( 1+
=2 2= ":7"”5 5
2= lbo + G = ¢ =4+
24 21
§Mmew£f\:éX+i+ﬁi_
L R T
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Qu. 4. Résoudre le probléme aux valeurs initiales

Solve the initial value problem.

@y"+5@/—l—3y=0, >0, y(l)=2,

— y’(l) =—1
> Equodion @' tuwer-Cauchy (Y =x"™)
My2= 4-0 = {@-D -4p
2 2
= 1=5 2 (5= —42 = =4+ 4 -2 1 m=-1
2 2 2 2 Mz=~-73
2 >0witions independantes : (, 0y = X', Yai) - X7
Solution gendeate : [4od = ¢ X + G X 7|
=2 = 2=y + c, (O
| lQ =G _‘*“Cz_l =t (1= 2-Cyp
qOO ==X -2 !
U'==1 = =1 -¢, (1) -2¢, ()™
F‘ = — (4 ?302_\ = -1=-(2 Cz) DCa
‘-'] = -7+ Cqa - ?DC?..
: /\ -2 Ca
— 1 - = S
C2- j e 2|
Sdwiion wnidue - |yo) = =2 - \

2y 2%
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Qu. 5. Résoudre le probléeme aux valeurs initiales.

Solve the initial value problem.

' — 20 +2y=0, y(0)=2, ¢'(0)=1.

P (N -2A+2) =0 = -4z Va*-4b
2 2 o
o P i o R I )
2 ) 2

, = 1%
2 SOUUIoNS comptexes.: Yi 0 = €7 (08 X, Y200 =@ sin X

Sowsion ogneeale : |ye0 = ¢ €* oS X + Ca € Sinx |

[ I 0O
Yoy=2 =» 2=c,€°cos(o)+g4}/3w76§
2= ¢l |
YOO = 2¢*03X -2 e 3in x T2l 008 X + C2 €% sin X

@1 = 1= 26°@3(0) - 26516 +2€°COn(g) + Le°S0E@)
= 214+Cs1
\"1 = Cz\

Solution unigue <Jyod = 2€*cos x - e*sin |
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Qu. 6. (a) Itérer 4 fois la récurrence de point fire 4 5 décimales pres.

Iterate 4 times the fixed point recurrence. Use at least 5 decimals.
Tnt1 = 9(2n), x0=1, avec/with g(z)=—+2.
T

et calculer Uerreur si : / and compute the error if: P = g(p) = 2.690647.

z =| 7,000 00 ;00 71 —p=4.%09353
Ty =| 2,10204 ;06 Ty —p = |- 0,588606
3=, 12190 |63 3 —p =0,440329
4 =[2,509 &4 8@ 24 —p = -0, 1860798
zs = |2.793733 zs —p =|0.103087

(b) Calculer / Compute

J'(z5) = |-0,458011 | ~ ¢'(p) = —0.513369. vy

(c) Quel est l’ordre p de convergence de la méthode 7
What is the order p of convergence of the method?

g/l <|10_| = 0,512269 # O ~> L'ordpode convergence
P? ost 1]
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Integration

juv'dx=uv~f u'vdx

+1

fx"dx’—‘ +c¢  (n#F<])

n+1
1
—dx=lalx +
[Far=mp+e
I
fe"‘dx=——e°"+c
a
fsin.xdx= ~cosx + ¢
fcosxdx=sinx+c
f!anxdx = —Injcosx + ¢
fcotxdx =Inlsinx] + ¢
fsccxdx=ln|secx+mnx[+c

fcscxdx =In|csex — cotx] + ¢

Jj dx 1 . x+
e S actan
Prad gy Te

J‘ dx - ,x+
& e
m arcsma [
dx x
—— = sinh~ ! —
.f\/;rr? sy te

f———L=cosh"‘i+c
Vit = g a

fsin’xdx=éx—§sin2x+ c
fcoszxdx=§x+{sin2x+c
fmn%dx=:anx-x+c
fcotzxdx= —cotx —x+¢

flnxdx=xlnx—x+c

€% sin bx dx
eu
= e (asinbx — beos bx) + ¢
fe""’cosbxdx
ell!
== T (acosbx + bsinbx) + ¢
a

Laplace Transform: General Formulas

~

Formula

Name, Comments

Fis) = LU0} = f 1) de

£ = L7 F(s)

Definition of Transform

Inverse Transform

L7 F(s —a)) = efl0)

Plaf() + bg()) = aZ{ £} + b2{g()) Lincarity
Lle™f()} = F(s — a) s-Shifting
(First Shifting Thcorem)

2(f') = sL(f) - £(0)
B = SED ~ sfO) -~ £1©)
L") = LG = O -
s fIYG)

¢ 1
.‘K{Lf(f)dr}=;-£lf(f)

Differentiation
of Function

Integrationt of Function

£{f(t — a)u(t — a)] = e™>Fls)
£=Ue™™F($)) = f(t — a)u(t — a)

#-Shifting
(Second Shifiing Theorem)

2{fO) = =F'()

zz{@}=j'r(§)ﬁ

Differentiation of Transform

Integration of Transform

i
(o= fo gt - D dr

3
= j FO = 7)g(n dr Convolution
(4
2(f » g) = XN<Ue)
( LI g N .
Hh=1T"» fp“ “fndi § Periodic with Peried p
o

sinxsiny = il-cosy(x + ¥) + cos (x ~ y)]

cosxcosy = dicos &k + ¥) 4 cos (x = y)}

sinxcosy = ilsin(:\'-i- y) + sin(x ~ y))




