LARDBI BEN M*HIDIUNIVERSITY LEVEL 2nd YEAR EPE
FACULTY OF SCIENCES AND APPLIED SCIENCES TEST: CHEMISTRY OF SOLUTIONS

EXAM

Exercisel (4 pts)
We mix a volume Vy = 200 mL of potassium chloride solution (K* + €I ) at concentration
Cy = 5.0.10°" mol. L' and a volume V; = 800 mlL of sodium chloride solution (Na' + CI') at
concentration €3 = 1.25.10 * mol. L.
1- What is the conductivity of the solution obtained?
2- In the previous mixture, we place the cell of a conductivity meter. The surface arca of the clectrodes is
1.0cm’ and the distance between them is 1.1 em. What is the value of the conductance?
The ionic molar conductivities are given:
ANar = 5.01.10-3 S. m*. mol
Ac-= 7.63.10-3 S. m*. mol™*
Ak = 7.35.10-3 S. m’. mol '
Exercise2 : (8 pts)
Consider the cell symbolized by:
Cu/ Cu® (0.1M) // Fe** (0.1 M) /Fe
1) Calculate the potential of each electrode.
2) Indicate the anode, the cathode and give the oxidation-reduction half reactions that take place in each
of these electrodes.
3) Write the equation of the overall chemical reaction of the cell operation and calculate its equilibrium
constant.
4) Make a diagram of the cell on which we will specify the direction of the electric current and that of the
circulation of electrons. Indicate the directions of migration of the ions in the salt bridge. Explain.
Data: E° (Cu’* / Cu) = 0.34V; E° (Fe*' /Fe) = -0.44V.
Exercise3 : (8 pts) '
A- Consider a 0.1 mol-L™ hydrofluoric acid (HF) solution in which this acid is dissociated at 8%.
1) Calculate at equilibrium, the concentrations of the species HF, F~ and H;O".
2) Determine the pH of the solution considered as well as the acidity constant Ka of HF.
B- The pH of a 10*M solution of methanoic acid (HCOOH) is equal to 2.9.
1) Write the dissociation reaction of methanoic acid.
2) Calculate the dissociation coeflicient of this acid, and deduce the value
3) Determine the concentrations of the chemical specics present.
4) Calculate the pH of a formic acid solution with concentrations respectively equal to 10 and
10*M. Determine the dissociation coefficient in both cases and conclude.
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UNIVERSITE LARBI BEN M'HIDI
FACULTE DES SCIENCES ET SCIENCES APPLIQUEES
NIVEAU 2 ANNEE ING GPC EPREUVE : CHIMIE DES SOLUTIONS

Exercice 1 :( dpts

On mélange un volume V, = 200 mL de solution de chlorure de potassium (K* + C[") 4 concentration
€y =5,0.107 mol. L' et un volume V2 = 800 mL de solution de chlorure de sodium (Na" + Cl) a
concentration C; = 1,25.107 mol. L-".
1- Quelle est la conductivité de la solution obtenue ?
2- Dans le mélange précédent, on place la cellule d’un conductimétre. La surface des électrodes est de
1,0cm2 et la distance qui les sépare est de 1,1 cm. Quelle est la valeur de la conductance ?
On donne les conductivités molaires ioniques :
ANa+ =5,01.10-3 S. m*. mol ™’
Aci-=17,63.10-3 S. m*:. mol*
Ax+=17,35.10-3 S. m®. mol™
Exercice 2 : (8 pts)

On considére la pile symbolisée par:

Cu/ Cu?** (0,1M) // Fe** (0,1 M) /Fe

1) Calculer le potentiel de chaque électrode.

2) Indiquer I'anode, la cathode et donner les demi réactions d'oxydo-réduction qui ont lieu dans chacune
de ces électrodes.

3) Ecrire I'équation de la réaction chimique globale de fonctionnement de la pile et calculer sa constante
d'équilibre. :

4) Faire un schéma de la pile sur lequel on précisera le sens du courant électrique et celui de circulation
des €lectrons. Indiquer les sens de migration des ions dans le pont salin. Expliquer.

Données : E° (Cu®*/ Cu)=0,34V ; E° (Fe** /Fe)=-0,44V.

Exercice 3 :(6 pts)

A- On considére une solution d’acide fluorhydrique (HF) 0,1 mol-L™" dans laquelle cet acide est dissocié a
8 %.

1) Calculer a I’équilibre, les concentrations des espéces HF, F~ et H;0".

2) Déterminer le pH de la solution considérée ainsi que la constante d’acidité Ka de HF.

B- Le pH d’une solution 10>M d’acide méthanoique (HCOOH) est égal 4 2,9.

1) Ecrire la réaction de dissociation de I’acide méthanoique.

2) Calculer le coefficient de dissociation de cet acide, et en déduire la valeur

3) Déterminer, les concentrations des espéces chimiques présentes.

4) Calculer le pH d’une solution d’acide formique de concentrations respectivement égales a 107 et
10*M. Déterminer le coefficient de dissociation dans les deux cas et conclure.

BONNE CHANCE
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LARBE BEN DERERDE UNMEY ERSTNY LEYTE, Tnell YEAR CHTMVCAL NG

FACULTY OF SCIENCES AND AFFLIED SCIENCES TEST MINERAL CHEMISTRY
EXAM
Kxercine 1 (16 pis)
)t the chements of the periodic table be < A, 3, C, D, F_F and G
[(Mewemt | A 178 | C | D [ W T ¥ TG
—Growp [ WMo Wy f M | Ve |l [ Vi, Vi,
Péried 4 1 5 4 4 5 1 4 4

1°/ Establish the cloctronic configuration of the clements and deduce the Z msmber of cach
clement. Indicate the family to which cach clament belongy?

22/ Give the most stable ion likely W form as well as the metallic chaacicr for cach element?
3°/ Assign cach clement its atomic radius and clectronegativity from the following values :
Radias 248 1.74 1.17 1.25 1.91 1.22
Electronegativity | 1.66 1.04 2.74 0.99 145 089

5°/ Deduce the smallest element? Deduce the most oxidizing element?

6°/ Knowing the electroncgativity of hydrogen H (2.2), predict the main character (ionic,
polar and covalent) of the bonds in the following molecules: H-A, H-F. Justify your answer.
Exercise 2: (6 pts)

Copper crystallizes in the face-centered cubic system, its density p has the value 8920 Kg/m3.
1) Represent the cell?

2) What is the difference between a molecular crystal and a macromolecular crystal? Give
two examples.

3) Give the projection of the cell on the (XOY) plane?

4) Draw the rows [011] and [201] and draw the lattice planes from the Miller indices (011)
and (632)?

5) Calculate the atomic radius of copper?  Given: Mcu=63.5 g/mol, Na=6.02310%.

Exercise 3: (4 pts)

We oxidize 0.08 kg of methane CH4 in 1.524 kg of air. (Remember that there is 21% oxygen
in the air).

1. Demonstrate the relationship between the mass fraction and the molar fraction?

2. Write the equation of the reaction.

3. Establish the reaction progress table and determine the maximum progress and the limiting
reagent?

4. What is the molar composition of the final state?

Data: MH=1 g/mol; MC=12g/mol; MO=16g/mol.

GOOD LUCK
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niversité Larbi Ben M’Hidi - Oum El Bouaghi ELECTRICITE INDUSTRIEL
Faculté des Sciences et Sciences Appliquées

Département des sciences et technique Dr. Hamdi N
G MECANIQUE

Durée: 01H30 /

Corrigé type d’examen \
Ao J

Question : (Ipts /Q)

1. Pourquoi transporte-on I'énergie électrique a trés haute tension?

e [’augmentation de la tension permet de diminuer le courant.
e Laréduction du courant permet d'utiliser de plus petites tailles de conducteurs.
2. Donner trois effets du courant électrique dans les systémes physiques et un exemple d’un composant

¢électronique qui donne lieu a chaque effet :

e  Effet thermique (calorifique) — Résistance de chauffage,
o Effet magnétique (inductif) — Transformateur, moteur,

3. Quel est le role du noyau ferromagnétique dans un circuit magnétique?

e Condenser et canaliser les lignes de champ magnétique

4. Donner le principe de fonctionnement d’un transformateur électrique

e La bobine primaire est alimentée par une source de tension variable V1, qui permet la circulation
d’un courant I1, et par le principe d’Ampeére, le courant primaire I1 crée un champ magnétique
alternatif B dans le noyau ferromagnétique. Par le principe de Faraday, le champ magnétique
variable B crée une tension induit (f.e.m) V2 dans la bobine secondaire,

5. Dans un circuit a courant continu, que deviennent le courant et la tension dans une bobine et dans un
condensateur au régime permanent ?

e Bobine considérée comme court-circuit

6. Donner briévement le principe de fonctionnement d’une machine a courant continu (mode génératrice) ;

e L’inducteur est alimenté par une source de tension continue réglable permettant d’adapter le courant
d’excitation Iex.

e Le rotor de la machine est entrainé par une source extérieure a la fréquence de rotation n, elle débite un courant
d’intensité I dans un rhéostat de charge.

7. C’est quoi I’inducteur dans la machine a courant continu ;

e (C’estle stator ou la partie fixe de la machine

8. Comment réduire les pertes par courant de Foucault dans les matériaux ferromagnétiques

e Par le feuilletage de circuit magnétique

o

Quel type de matériau est utilisé dans les machines électriques pour réduire les pertes magnétiques.

e Les matériaux ferromagnétiques

10. Une charge Z est connectée a une source de tension sinusoidale monophasée. Les formes d’onde de la
tension et du courant est données sur la figure suivante.

Page 1sur2



Tension et courant de la source Déduire :

0 + o, La fréquence f (Hz) et la période T (s) de ces ondes
7
INZ\PP /1IN | 1o eson
o s “lobva \' % = * . )
La valeur efficace de courant iet de tensionV ;
of—* s ' .
V=220v  i=100A
o0 2 <

20 \ / Le déphasage ¢ (rad) entre la tension et le courant

)
\/ o

0 00025 0005 00075 001 00125 0015 00175 002 00225 0025 00275 0.03

Type de la chargeZ ...inductive

11. s grandeurs électriques d’une machine a café sont les suivantes : P=2000 W f=50Hz U=230V,
Quelle est la valeur de la résistance et de 1’intensité pour ce récepteur ?

Intensité : = 3869A Résistance : 213
356 A 50
0,56 A = 2645
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Ministry of Higher Education and Scientific Research
Larbi Ben M’hidi University, Oum El Bouaghi

Faculty of Sciences and Applied Sciences 274 Year Engineering (S3)

Final Exam Correction: Applied Mathematics

Exercice 1: (07pts)

1. (a) Let f be a continuous function on a bounded domain D in R2. The variable change
o(r,0) = (x,y) = (rcosf,rsinf), in polar coordinates, where r > 0 and 6 € [0, 27],
transforms the domain D into A = ¢~! (D) and allows us to compute the double
integral of f via the formula:

9z Ox
//f(x,y)dxdy://f(rcos@,rsin&)]J|drd9with |J|:’ g 9 ‘
Bl
D A

or

(b) Graphical representation of the domain: D = {(m, y)ER? 1<a2?+y?<4andy> 0} .

)
D
4h
1 2

(c¢) D is transformed into polar coordinates (r, ) as:

A:{(T,Q)ERQ, 1§7’§2and0§9§7r}.

/ / (% +y) dudy = / / ((rcos6)® +rsing) 7| drds
A

D
s 2
= / [/ (7“2 cos? 0 + rsin 9) rdr] do
0 1

s ,r.4 7,‘3 2
= / [ cos20+sin9} db
0 4 3 1

= /0 <145 00829+;sin9) do

T /15 1 . 7
= /0 (8 <0+ 2sm29> - 30059) do
= EW—FE. @

8 3



2.D2:{(x,y,)€R3x+b2—|— <1}whereabandc>0
The volume of the domain D5 is computed by the following integral:

vt — ([ w
Do

X==2
a
Using the changing of variables: Y = %
Z =2
C
We obtain the domain: D,2 = X Z)eR3 X2+ Y2+ 72 < 1} . Using spherical coordi-
nates:
X =rcosfcosp 0<r<1
Y =rsinfcosy where 0<0<2r
Z =rsing —5<p< 7

The Jacobian determinant is:
|J| = 7% cos .

Thus, we obtain:

Vol (Dg) = /// dXdydz
g 27
= / / / 2 cos pdrdfdy

jus
2

27 z
abc </ 7“2d7“> </ d9> (/2 cos <pd<p) = gwabc.
0 0 -z

2

3. (a) The function ¢ — $™°¢ is continuous, thus Riemann integrable over [0, +oo].

1+¢2

There is a convergence issue or a singularity at +oo.

Moreover, the function is positive, so we will demonstrate the convergence of the integral

using the comparison criterion. We have V¢t € [0, 4o0]:
.2
o< St 1

142 T 14t

Since f0+°° T itQ dt converges due to the finite limit of its primitive arctant at +oo (which equals

7). This proves that f0+°O sin £ ¢ converges.

1+t2
(b) Is the convergence absolute?

We have:
+oo 400 1.2 c 2
sin“t sin“t
/ dt = / Ldt since At 0,
0 0

14 ¢2 1+¢2

sin? ¢
14 ¢2




dt converges, which means that f0+°° sin’ ¢ gy converges absolutely.

in2
Thus, +00 |sin? ¢t o

0 1+¢2
Exercice 2: (4pts)

1. If0§x<1,n:c"—>0asn—>+oo.

Ifx=1, fo(x)=0.

Thus, the sequence of functions (fy), cy- converges pointwise to 0 as n — +oo.

2. We are looking for the maximum of the function f,, on the interval [0,1]. To do this, we
calculate:
fo(@) =nz" "1 —2)* ' (n— (n+ a)z) .

By setting x, = 1=, we see that f,, is increasing on [0, ] and decreasing on [z,1]. Therefore,
fn reaches its maximum at x,,, and this maximum is:

M= ol =0 (14 2) 7 (22) (a)anl—a.

n—+ o n—+00

Since M,, — 0 as n — +oo if and only if a > 1, the sequence of functions (f,)

uniformly to 0 on [0, 1] if and only if a > 1.

3. Assume 0 < o < 1. If a € [0,1] is fixed, since lim,_, o x, = 1, for sufficiently large n,

neN* converges

Zn > a, so the function f, is increasing on the interval [0, a]. Moreover, as n — +oo:

sup [fn(z)] = fn(a) = 0-

0<z<a

Thus, the sequence of functions (fy),cy- converges uniformly on the interval [0,a] for any

a € [0,1].

Exercice 3: (09 pts) Consider the PDE:

0%u ?u  Ou
@+48x6y+% =90, (E)

1. The equation (E) is a PDE of order 2, linear, and homogeneous.



2. The type of (E): the coefficients are A=1, B=4, C =0

A = B? - 4AC =16 > 0.

Thus, (E) is of hyperbolic type. @
Let’s find the canonical form of the PDE (E)

The characteristic equation of (E) is:

dy dy dy dy
A _— =
(dac) B t¢ 0:><dx> 1w =0

;
= y<dy—4> 0.
dx

dx

Thus, the solutions of the characteristic equation are:
gzla;
——4=0

which are first-order differential equations with separated variables that can easily be solved

@: frd g fr
{gg_g :>{y “l :>{90($71/) y=c 7Withcl,CQGR@

y=4z +c ¢(z,y) =y —4x =

s=c1 =y
t=co=y—4x
By calculating the partial derivatives, we get:

Let the change of variables be: {

@_8u88+0u6t _,0u
0 0s 0 ot 0 ot’
075\ | o "5 0u\" " 0 fouy 1o ouyos o ouy o] o
x 3 022 0z \ox) = oz \ot) " "oz \ot) oz "ot \ot) ox| ~ o2
pts )| 9w o (ouy [0 (buyas 0 anyar) - ot o
Oyoxr Oy \ox/) ds\ot) oy ot\ot)oy|  0Osot ot2
Finally,
0u 0u 0%u ou 0%u ou
1658 ~ os: ~ So7 5 = o5 ~ Y5 =°
thus the canonical form of (E) is:
0u  Ou @
Yoot Tar =
Solution of the PDE (E) by the method of characteristics
To solve (E), we simply solve the canonical form of (E)
0’u  Ou 0 ( Ou
Gaita = %u (483”) =0
& 4(3u+u—f(s).

4



(%) is a first-order differential equation with a non-homogeneous term that can easily be solved
by the method of variation of constants:
The solution without the non-homogeneous term:

1
u=ke 1° s¢€ R.

The solution with the non-homogeneous term:

Let up, = k (x) e~ 1%, then % =K (x) e 1t — tk(z)e”
s

Substitute into (x):

.

Thus,

Thus, the general solution of (k) is:

!
u(t,s) = ke 1% + e_}ls/f (s) ei%ds.

W

The general solution is

!
u(,y) = ke 19 + ze’iy / f (y) ety
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Larbi Ben M'Hidi University O.E.B The 15/01/2025
2" ST year Departement
Mater : Fondamental Electronic 1

EMD1 A

Exercice 01 : R,

On considere le circuit de la figure ci-dessous. On donne : R1
Ei=20V ; E;=15V ; Rp=30 Q ; R;=10 Q ; R,=15 Q ; R3=15 Q ; R=30 Q. R Dr
—_— 3
1/ On considérant la branche AB : = T \B

Déterminer I’intensité de courant de Norton Iy et la résistance de Norton Ry.

2/ En déduire I’intensité de courant I qui circule dans la résistance R.

Exercice 02 :
R

| |
L1

(\/ Ve L 3| Vs

Soit le filtre LR suivant :

1. Quel est le type de ce filtre et quel est son ordre ?
2. Exprimer la fonction de transfert (T = Us / Ue) en fonction de R et

L, ainsi que le module de T et le déphase ¢.

3. Larésistance R est de 1,256 kQ et la fréquence de coupure fc est de 100 kHz. Une tension de 2 V est
mesurée a la sortie du filtre lorsqu'un signal de 35,35 kHz est appliqué a I'entrée.
Calculer la valeur de la bobine ainsi que la valeur de la tension a I'entrée du filtre

Exercice N° 03 :

Soit le montage suivant ou la diode est au silicium avec Vp = 0,7 V et de résistance

dynamique rg =20 Q. Le signal d’entrée Ve(t) est sinusoidale et de valeur 10 v.

Déterminer la tension de sortie et le courant qui traverse Rc.
Exercice 04 :
I. Un transistor bipolaire est utilisé dans un montage dont le point de fonctionnement v
cC
apour valeurs: ls=2mA; Vee =45V ; Ic=200MA ; Vge =0,65V ; Vcc =8 V. _D‘_RL_ ‘
A
- Calculer Re, puis écrire 1’équation de la droite de charge. Ri
- Calculer sans négliger Ig, la résistance R; et R, pour que @ H
la courant I, =13 mA Rz
I1.  On considére I’amplificateur suivant :
a) Donner le type du montage; R,
b) Etablir le schéma équivalent du montage en alternatif. Clzll
T R N Ca Vel
| || —
Rg E“ | |
v % | Jre
@ R2 Vz |::| RU
Good luck. Responsible for the subject: S.BENKARA




Larbi Ben M'Hidi University O.E.B The 15/01/2025
2" ST Departement
Mater : Fonfamental Electronic 1

Typical correction

Solution Exercise 1 :

A
1/ IN = Il + 12 || 12 IN
I B2 _B_ 54 (I l ) Rl E
P nverser Le sens 2
NT(R,+R) R ®| D
1 R3
E]_ I
RN:R()”(R2+R3)”R1:6Q B
2l =2 [y = 0,254
R= py+r™N = ™
Solution Exercise2:
1. See the course (Voir le cours)
It is a first order high pass filter. (c’est un filtre passe haut du premier ordre).
2. The transfer function:
j w
wo R
T(w) = 0).0(1) with w, = T
1 +] w_O
1 T w
T(w) = —————; arg (Z(w)) =3- arctanw—
Woy2 0
1+(w)
3.
R R
We = Wy I = L=27ch=2mH
T(w)=—m— = U, =600V
1+(2y2
Solution Exercice 03 : v \/
i Lo VD
e 1,<07V;Vg=0 E
e I,>0,7V = thediode is conducting.
Ve = (V, —Vp) =912V et i = 9,12 mA Vef  Res 1k$@ Vs
R¢ + T4
Exercice 04 :

e Calculation of R¢ :

Vee =V,
Rcz%zn,m

e The equation of the load line:

Ir = —0,057V,5 + 0,46




e Calculation of R; and Ry :

ViE Vee — Rz,
Ry =—2L =500 and R, =222 =
2 1, and R, 0+l 490 Q

Solution Exercice 04:

Vi Bip Rl[




ULBM FSSA Dept. ME The 18/01/2025
2"year ST and Eng.
Fluid mechanics Exam

Problem 1 (5pts): A rectangular gate is hinged at point ~V..w~‘.---m“~._

A on the side of a large water tank, forming a right angle am

to the free surface, Figure. - > 3m
1.Calculate the total force exerted on the gate.
2.Find the point of application of this force. 3"EI‘ ﬂ
3.Calculate the force F that keeps the door closed. I &

Problem 2 (6pts): The air with a density p.=1.22 kg/m? flows with no friction in a horizontal Venturi
tube of diameters D1=400 mm, D,= 100 mm and D3=250 mm. The Venturi tube is equipped with a
manometer containing a fiuid of density pn=0.8 kg/l, attached between sections 1-2 and indicating

h=0.1m. Calculate:

1. The pressure difference P1-P, from the manometer.
2. The velocities V3, V, and Vs using Bernoulli’s and continuity equations.
3. The volume and mass flowrates in the Venturi tube.

Pm
-3
h=0.1m
v
A
X
Q Pa q_ ............ .._i ....... Y. ._...2_ ............ I ‘.3._.._ ._Q

Problem 3 (9pts): The figure shows the water (viscosity 0.113 10°° m%/s) distribution pipes (look at the
table for dimensions). At the inlet, the pressure of water is Py, and the volume flow rate is Q =4 I/s.
The minor pressure loss coefficients K, are 0.9 for elbows and 0.7 for the valve, calculate the:

1. velocities V3, V. and Vs in the pipes.

2. Reynolds numbers Re,, Re; and Res in the pipes.
3. friction coefficients fi, f> and f; from Haaland formula.
4. major pressure loss height.
5. minor pressure loss height.
6. pressure at the inlet Py, if the pressure at the outlet is 2 bar.
. ® gty Outlet
id L(m) | D(mm) | &(mm
0 10 40 0.05 i
2 3 32 0.05 @ Valve K =0.7
(3 3 25 0.002
inlet Q ®
= [ I hl‘”""

Elbows K.=0.9
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Département de 2** Année ST
Solution of Mathematics 03 Exam

Exercise 01 :

. . AON mvﬂmv %
n b—
+

C

D mnMB:SIIM@ +: M y

. m e}nc\
[a b]=[0 1] cfs

(v
;Axvlwx+u m\/ﬁ\

.mﬁOﬁ\
<
af”

+00
3 3
d ~ At the neighborhood of (+0).

f is continucus on[0 1] ,then § = .‘.\Oﬂv&x
0

3In(3)
5

1
dx 3 1
s w\ P nmcz@l ), =
0

3x
) Mﬁibn I Py Tl
+o0
The int _m\&a. i iritegrala = 1). Th \ 3x
e integra \*o — diverges Riemanpdritegrala = 1) . Then J Gt iR
x=0
I= .Qmmlvo&xaw s Didy=~x
) y=x+2
0 /x+2 0 1 x+2
~M\ %GIE&\ &xn.‘.Amelmwv dx = Rﬁma+mvaal
-l \-x -1

A

dx is divergent.

<Yz~

y=x+2

mlxmu\mul.w =
-1<x<0 r=
D] 1

v

Exercise 02 : (07 Pts)
H n
S = :w:.:& nﬂf
nz1
1 N e e S B
Hu Qﬂ_|=w=+» ’ :—.—.—HS a, I:W—Mﬂoow:.fu.lw Then: $l~|wﬁw‘”w .

ﬁoﬁ

3" 1 o
M IMWM_. Harmonic serie diverges.

x=3, w3t
nz1 nzi
=3 =" ) i

x=-3, YT = In Alternating serie,

nz1 nz1

! D -1
™ ecreasing , Then converges. ?
2n }\

lim v, =0
n-+too " n21

oﬁﬁm?:ﬁ :
Then : the interval of convergenceis: I = [-3 3]
(o .ﬂﬁ |
2 S= Mzwat * nnM &) ﬁ\

nz1 nzl
Weh .Mﬁkvul 1 3 n.th Hk:l 1
ehave: P\3) T12Z73-x T3L3J T T3 H

nz0 3 nz0
1 dx

n+r N - on_ f % -

By integration : Mn=+ D3 x M=w= x .% G-% In(3 —x).
n20 nz1i




Then: S= |w~=mw -~ x). Q/

x x -1 L @v\
R e ey Sl T TV Rk ey R

1 1
-1 H|Nau|MQS=u|MN=§
We have: 1 nz0 nzo
= Mﬁwaus = M 3nxn
H - WR nz0 nz0

Then: f(x) = M@: —2™)x"

2 e

Exercise 03 : ( 06 Pts)

(Ey): uy, = xuu, By separation of variables , put: u = XY hﬁ?

U, =X'Y , , ,
MSH = XY' = Q..‘an Y =xY2X' = ==xX"=k Ancﬂmnmdnv ﬁF
X' =k X =kin(x) +C, X =kin(x) + ¢, gﬁﬁ
Y’ = 1 =
—— = = — 174
Fﬁow Y2 k v ky+C, ky +C, }\
kin(x) + m.p
u=XY=-— .v
oG \ v/oa\
L Yux—2xuy =0 &x &\ Imm|= _ A‘
(E;) : M u(x, 0) = 22 By the characteristics method : v\ ST 0 4= C,. .ﬁ

dx dy 1
.w.n”w.m = ydy = ~2xdx = MU\NHIRN+SU® Nu\ + x? a\zﬁ

The Solution is given by : €, = f(C,) = u(x,y) = \mwn +x? v (General solution) A,\OQ\

ux,0)=x2 = f(x®)=x% = f(x)=x H:@.Elww +x?

<t <
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Rational Mechanics Exam Correction

Exercise 01 : (7 points)

1¥*Méthode : Parallélogramme des forces
On trace le parallélogramme des forces OABC (Figure 2.16b). on joignant

I"extrémité de chaque force une parallele a I"autre force.

F,=150N

30°

O\ 60°

F,=200N

Figure 2.16 a Figure 2.16 b
La diagonale OB represente la resultante des deux forces (F;. F»), de

module :
a=oq +0, =90°

R= \,‘Ff +F; — 2F;F,Cos(m— a)Or R= \/Ff + F? + 2F;F, cos 90°

On obtient le module de R : R = fFf + F3 = \/(150)2 + (200)2 = 250N

R =250

La direction de R. est obtenue par 1’application du théoreme des sinus du
triangle OAB :

F, F R
Sina, Sina, Sin(m—a)

D’ou:
o =53,13° et o, = 36,87°

The direction relative to the horizontal is:

y = 30°—a; = 30°—53.13° = —23.13°




2" Méthode : projection des forces sur les axes
La projection des composantes des forces extérieures sur les axes x et y au

point O s’&crit :

Ry =F c0s30° + F,cos60° = 2299N
Ry =Fsin30° — Fsin60° = —98 21N

Les composantes de la résultante R:

La résultante R:

IR = VR)*+ (Ry)?

IR|| = /(229,97 + (—98,21)3

Dot la résultante R =250 N

La direction de R est déterminee par : tgy=Ry/Ry=-043 y=-2313°

Exercise 02: (7 points)

T P

Ray lm | lm | Im IRB

O,

Pour la détermination des réactions Ray. Rpx et Rgy. on €crit la projection

| 2m X

des éléments du torseur des forces extérieurs nul en A

S Fix=0. S Fy=0. > Ma(Fi)=0
1=l 1=1 1=1

S Fix=0 & —Rpy—4c0s60°=0 (1) @

SFy=0 < —3x2 +Ray-9-45in60° + Rpy = 0 (2) @

~2~



S Ma (Fi)=0 < 3x2x1 - 91 — 4sin60°%2 + RpyX3 = 0 (3)@

1=1

La solution des équations d'équilibres (1), (2) et (3) donne :

R, = —2 KN,

Rgy = 3.31KN, Ray = 15.15 KN

Exercise 03: (6.5 points)

Solution: First conv

v=228t-0.881

ert the numbers into meters and seconds

km /1000 m 1hr .
22 8 — 6.33 m/s
hr 1 km 3600 s

km /1000 m 1 hr .
88— = 0.244 m/:
hr ( 1 km )(36[}0 5) s

The governing equations are then

T dt

=[6.33t — 0.244 t2 |(m/s)
fosds = fot

t
vdtzf (633 t — 0.244 t2)dt
0

s = [1 (6.33)t? — 1(0.244)t3] (m)

dv

T

(6 33t — 0.244 tz)(m/sz)@

a= [6.33 — 2(0.244) t] (m/sz)@

The maximum acceleration occurs at f = 0 (and decreases linearly
from its initial value).

2

(max = 6.33 m/s

In the first 10 seconds the car travels a distance

S 2\ hr

10 s)? 1 0881‘3) (10 5)° 1 hr )
5 3\ hr g2 3600 s @

§ = 0.235 km.
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Examen N°1

Question de cours (05 Pts) : donner la loi de répartition des contraintes correspondant a chaque
cas de sollicitations suivantes :
e Traction-compression simple

e Flexion simple
e Flexion pure
e Torsion

Exo 1 (05 Pts) : Soit la barre représentée sur la figure 1, soumise a deux moments de torsion
1) Construire les diagrammes du moment de torsion.
2) Déterminer d’aprés la condition de résistance les dimensions des sections droites de la

barre. \ 60 kgf.m
. B 5 . _ md* ﬂ 40 kgf.m
Données : [t] = 800 kgf/cm* ; Ip = 32 Y J, J A
/] d, d2
7 r 1 P,
4
1 2m | 1m |

Exo 2 (10 Pts) : soit la poutre représentée sur la figure 2.

1) Déterminer les réactions des appuis.

2) Tracer les diagrammes de M et T.

3) Calculer les contraintes o, et T dans la section mn (le point ¢ se trouve a une hauteur
h_

3 = 3cm de I’axe Z). (voir figure).

M, = 40KN.m Mz =< 20KN.M

~— ™~ M; = 10KN.m
m r <=

: c
® - Th
: B i IZ=36m 12
ded ] e =12cm
L, < A e
| —
m

n

| 15 |




Corrigé de ’examen N°1
‘Matiére : RDM
2° Année ING S3

Question de cours:
: ) ) N
e Traction-compression simple : 0 = "
TSy
- Iz.b

Mf.y
Iz

My
Iz

e Flexionsimple: o =

e Flexion pure: o0 =

Mt'p
Ip

e Torsion: T =

Exol :
1) Diagrammes de M,:

0<x<1m; M; =-40kgf.m

Im<x<3m;M,=-40—-60=—-100 kgf.m

ANNNNNNN

2) Dimensionnement des sections :

4
7 =MeP [c]: Ip = nd 100kgf.m 40kgf.m

Ip ’ 32 | //m &% /

AN

3 [16.M;

Dou: d >

B

[
N\

— |

L _c[1e40102
2= |314800 <~ rem
+16.100.102
di= |—=————=3,99cm = 4cm

3,14.800



Exo2: M,

1) Calcul des réactions: A ‘-I

YM/B=0;R,*3—40+20—-10=0 RA/f

30
RA=?=10KN I |
YM/A=0;R;,*3+10—-20+40=0 | 1m | 1m

—30
RB - T - —10KN

2) Diagramme de M et T:
101f(—1v\|| )

0<x<1m
_ x=0;M(x)=0
M(x) = 10x{x =1; M(x) = 10KN.m
oM (x
T(x) = ai ) = 10KN = const
Im<x<2m
M(x) = 10.x — 40 ={

0<x<1m

M(x) = —IOx{

x=1;M(x) = —-30KN.m
x=2; M(x) =—-20KN.m

= 10KN

x=0;M(x)=0
x=1; M(x) = —-10KN.m

oM
T(x) = _%x) = 10KN = const

3) Calculer les contraintes o, et T, :

s . 30+20
La valeur du moment fléchissant de la section mn est : M,,,, = —

La valeur de I’effort tranchant de la section mn est : T;,,, = 10KN.m

= 25KN.m

avec M,,, = 25KN.m ,y ===3cm etl, =

%=, 4 12

25%10% % 3
D’OUUC=T=13KN/Cm2=130MN/mZ
T * S
I; b
S'=b h h) (h+h) 3bh2 34 122 = 54cm3
r=pk|l—-——)*k|—F—) = — = —4 % =

2 2)"\872) " 32 32 cm
I_bh3_4*123_576 .
2=y Ty T oleem
Tm = 10KN. M
b =4cm

T, = avec Ty, = 10KN ;

, v 1054
Dourt, =
576%4

= 0,234 KN/cm? = 2,34 MN /m?

M,y h bh® 4123

= 576cm*
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Typical correction -Regulations and Standards

Question 1 (6 points)

1. Give the definition for the following statements:

Requlations (with example): In simple terms, a regulation is a set of rules outlined by
the government that must be followed as a minimum standard. A regulation is
enforceable by law, so as workers, following regulations is mandatory.... (0, 50)

Example: Common examples of regulation include limits on environmental pollution,
laws against child labor or other employment regulations. .... (0, 50)

Requlatory texts: .... (1.00)

Standard (with example): outline minimum industry practices that assist professionals
with establishing and progressing best practices for work at height, but are not legally
binding. Standards are intended to have a balanced representation of key industry
stakeholders, such as government regulators, equipment manufactures, and practitioners.
... (0,50)

Example: Management System Standards (examples: ISO 9000 and ISO 14000 Quality
and Environmental Management Systems) .... (0, 50)

Certification: Procedure by which an approved body external to a company gives
written assurance that a product, process or service conforms to specified requirements.
... (0,50)

ISO: The International Organization for Standardization (ISO) is an international
nongovernmental organization made up of national standards bodies that develops and
publishes a wide range of proprietary, industrial, and commercial standards.

The International Organization for Standardization (ISO) was founded in 1947 and is
headquartered in Geneva, Switzerland. .... (0, 50)

AFNOR: French Association of Standardization ... (0, 50)
The role of AFNOR: Identification of needs, Development of strategies.... (0, 50)
Coordination of programmes, Participation in European and global systems

COFRAC : French Accreditation commitee ... (0, 25)

1SO 9000: Quality Management. .... (0, 25)

ISO 26000: Social Responsibility.... (0, 25)

ISO 3166: Country Codes.... (0, 25)
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Typical correction -Regulations and Standards
Question 2 (10 points)

What are the different types of standards (with detail)? .... (1, 50)
- Basic standards concern terminology, metrology, statistics, signs and symbols

- Methodology standards enable the development of guides or guidelines.
- Specification standards set the characteristics product.

2. What are the principal of standardization (with detail)? .... (4, 00)
- Inclusiveness — have application in all spheres, directions and levels of the economy and
social life of the people;

- Systematization — perform the activity by creating consistency, complexity, dynamism,
systematic approach of the raw materials to the finished product;

- General Agreement — compliance with the interests of consumers, manufacturers, suppliers
and takes place for the general benefit, and with participation of all countries;

- Dynamic — the standards are updated periodically, update and comply with the latest
scientific developments in the field of research;

3. What are the characteristics of normative documents? .... (1.50)
Rules, guidelines, features, Consensus between all stakeholders, Established by a recognized
standardization organization, Voluntary application

What is the importance of international standards? .... (2.00)

What are the Benefits of Product Certification? .... (1, 00)
Question 3 (4 points)

1. Give a short description of the: “Algerian Institute for Standardization (IANOR)”. ....
(2.00).

The Algerian Institute of Standardization (IANOR) was established as a public industrial
and commercial establishment (EPIC) by Executive Decree No. 98-69 of February 21,
1998, amended and supplemented by Executive Decree Executive Decree No. 11-20 of
January 25,

It is responsible for:
1. The development, publication and dissemination of Algerian standards.
2. The centralization and coordination of all standardization work.

3. The conservation and provision of all documentation or information relating to
standardization.
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Typical correction -Regulations and Standards
4. The application of international conventions and agreements in the fields of
standardization to which Algeria is a party.

2. What are the stages of developing standards according to 1SO? .... (2.00)

Identification of a need, Drafting a preliminary draft / project, Consensus between interested
parties, Validation (probationary investigation: 2 months), Approval by the DG of AFNOR,
Publication of the approved standard (NF).
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