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niversité Larbi Ben M’Hidi - Oum El Bouaghi 
Faculté des Sciences et Sciences Appliquées 
Département des sciences et technique  

ÉLECTRICITE INDUSTRIEL 
 

                 Dr. Hamdi  N 
 

Durée: 01H30             

 
Question : (1pts /Q) 

1. Pourquoi transporte-on l'énergie électrique à très haute tension? 

 L’augmentation de la tension permet de diminuer le courant. 
 La réduction du courant permet d'utiliser de plus petites tailles de conducteurs. 

2. Donner trois effets du courant électrique dans les systèmes physiques et un exemple d’un composant 

électronique qui donne lieu à chaque effet : 

 Effet thermique (calorifique) –– Résistance de chauffage, 
 Effet magnétique (inductif) –– Transformateur, moteur, 
.  

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

 Condenser et canaliser les lignes de champ magnétique 

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

 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’Ampère, 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 à courant continu, que deviennent le courant et la tension dans une bobine et dans un 

condensateur au régime permanent ?  

 Bobine considérée comme court-circuit 
 

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

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

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

7. C’est quoi l’inducteur dans la machine à courant continu ; 

 C’est le stator ou la  partie fixe de la machine 

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

 Par le feuilletage de circuit magnétique 
 

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

 Les matériaux ferromagnétiques  
 

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

Corrigé type d’examen 
 

G  MECANIQUE 
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Déduire : 
 La fréquence 𝒇 (𝑯𝒛) et la période 𝑻 (𝒔) de ces ondes  

T=0.02s        f=50Hz 

 

 La valeur efficace de courant 𝒊et de tension𝑽 ; 

V=220v      i=100A 

 

Le déphasage 𝝋 (𝒓𝒂𝒅) entre la tension et le courant  

𝝋 =
𝝅

𝟒
 

Type de la charge𝒁 …inductive 

  
11. s grandeurs électriques d’une machine à café sont les suivantes : P = 2000 W  f = 50 Hz  U = 230 V , 

Quelle est la valeur de la résistance et de l’intensité pour ce récepteur ? 

Intensité :   8,69 A    Résistance :  213  
   35.6 A      50   
   0,56 A      26.45  
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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 2nd 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
φ(r, θ) = (x, y) = (r cos θ, r sin θ), in polar coordinates, where r ≥ 0 and θ ∈ [0, 2π],
transforms the domain D into ∆ = φ−1 (D) and allows us to compute the double
integral of f via the formula:

∫ ∫
D

f (x, y) dxdy =

∫ ∫
∆

f (r cos θ, r sin θ) |J | drdθ with |J | =
∣∣∣∣ ∂x

∂r
∂x
∂θ

∂y
∂r

∂y
∂θ

∣∣∣∣ .0.5pt

(b) Graphical representation of the domain: D =
{
(x, y) ∈ R2, 1 ≤ x2 + y2 ≤ 4 and y ≥ 0

}
.
0.5pt

x

y

21

D

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

∆ =
{
(r, θ) ∈ R2, 1 ≤ r ≤ 2 and 0 ≤ θ ≤ π

}
.
1pt

∫ ∫
D

(
x2 + y

)
dxdy =

∫ ∫
∆

(
(r cos θ)2 + r sin θ

)
|J | drdθ

=

∫ π

0

[∫ 2

1

(
r2 cos2 θ + r sin θ

)
rdr

]
dθ

=

∫ π

0

[
r4

4
cos2 θ +

r3

3
sin θ

]2
1

dθ

=

∫ π

0

(
15

4
cos2 θ +

7

3
sin θ

)
dθ

=

∫ π

0

(
15

8

(
θ +

1

2
sin 2θ

)
− 7

3
cos θ

)
dθ

=
15

8
π +

14

3
.
1pt
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2. D2 =
{
(x, y, z) ∈ R3,x

2

a2
+ y2

b2
+ z2

c2
≤ 1
}
where a, b, and c > 0.

The volume of the domain D2 is computed by the following integral:

V ol (D2) =

∫∫∫
D2

dxdy.
0.5pt

Using the changing of variables:


X = x

a
Y = y

b
Z = z

c

We obtain the domain: D
′
2 =

{
(X,Y, Z) ∈ R3,X2 + Y 2 + Z2 ≤ 1

}
. Using spherical coordi-

nates: 
X = r cos θ cosφ
Y = r sin θ cosφ
Z = r sinφ

where


0 ≤ r ≤ 1
0 ≤ θ ≤ 2π
−π

2 ≤ φ ≤ π
2

0.5pt

The Jacobian determinant is:
|J | = r2 cosφ.

Thus, we obtain:

V ol (D2) = abc

∫∫∫
D

′
2

dXdY dZ

= abc

∫ π
2

−π
2

∫ 2π

0

∫ 1

0
r2 cosφdrdθdφ

= abc

(∫ 1

0
r2dr

)(∫ 2π

0
dθ

)(∫ π
2

−π
2

cosφdφ

)
=

4

3
πabc.

1pt

3. (a) The function t → sin2 t
1+t2

is continuous, thus Riemann integrable over [0,+∞[ .
0.25pt

There is a convergence issue or a singularity at +∞.
0.25pt

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

using the comparison criterion. We have ∀t ∈ [0,+∞[:
0.25pt

0 ≤ sin2 t

1 + t2
≤ 1

1 + t2
,
0.25pt

Since
∫ +∞
0

1
1+t2

dt converges due to the finite limit of its primitive arctan t at +∞ (which equals

π
2 ). This proves that

∫ +∞
0

sin2 t
1+t2

dt converges.
0.5pt

(b) Is the convergence absolute?
We have: ∫ +∞

0

∣∣∣∣ sin2 t1 + t2

∣∣∣∣ dt = ∫ +∞

0

sin2 t

1 + t2
dt since

sin2 t

1 + t2
≥ 0,

0.25pt
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Thus,
∫ +∞
0

∣∣∣ sin2 t1+t2

∣∣∣ dt converges, which means that
∫ +∞
0

sin2 t
1+t2

dt converges absolutely.
0.25pt

Exercice 2: (4pts)

1. If 0 ≤ x < 1, nxn → 0 as n → +∞.
0.5pt

If x = 1, fn(x) = 0.

Thus, the sequence of functions (fn)n∈N∗ converges pointwise to 0 as n → +∞.
0.5pt

2. We are looking for the maximum of the function fn on the interval [0, 1]. To do this, we
calculate:

f
′
n(x) = nxn−1(1− x)α−1 (n− (n+ α)x) .

0.5pt

By setting xn = n
n+α , we see that fn is increasing on [0, x] and decreasing on [x, 1]. Therefore,

fn reaches its maximum at xn, and this maximum is:

Mn = fn(xn) = n
(
1 +

α

n

)−n
(

α

n+ α

)α

⇝
n→+∞

(α
e

)α
n1−α.

0.5pt

Since Mn → 0 as n → +∞ if and only if α > 1, the sequence of functions (fn)n∈N∗ converges

uniformly to 0 on [0, 1] if and only if α > 1.
0.5pt

3. Assume 0 < α ≤ 1. If a ∈ [0, 1] is fixed, since limn→+∞ xn = 1, for sufficiently large n,

xn > a, so the function fn is increasing on the interval [0, a]. Moreover, as n → +∞:
0.5pt

sup
0≤x≤a

|fn(x)| = fn(a) → 0.
0.5pt

Thus, the sequence of functions (fn)n∈N∗ converges uniformly on the interval [0, a] for any

a ∈ [0, 1[.
0.5pt

Exercice 3: (09 pts) Consider the PDE:

∂2u

∂x2
+ 4

∂2u

∂x∂y
+

∂u

∂x
= 0, (E)

1. The equation (E) is a PDE of order 2, linear, and homogeneous.
0.75pt
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2. The type of (E): the coefficients are A = 1, B = 4, C = 0

∆ = B2 − 4AC = 16 > 0.

Thus, (E) is of hyperbolic type.
1pt

Let’s find the canonical form of the PDE (E)

The characteristic equation of (E) is:

A

(
dy

dx

)2

−B
dy

dx
+ C = 0 ⇒

(
dy

dx

)2

− 4
dy

dx
= 0

⇒ dy

dx

(
dy

dx
− 4

)
= 0.

0.5pt

Thus, the solutions of the characteristic equation are:
dy

dx
= 0

dy

dx
− 4 = 0

which are first-order differential equations with separated variables that can easily be solved{ dy
dx = 0
dy
dx = 4

⇒
{

y = c1
y = 4x+ c2

⇒
{

φ (x, y) = y = c1
ϕ (x, y) = y − 4x = c2

, with c1, c2 ∈ R
1pt

Let the change of variables be:

{
s = c1 = y
t = c2 = y − 4x

By calculating the partial derivatives, we get:

 0.75
× 3
pts




∂u

∂x
=

∂u

∂s

∂s

∂x
+

∂u

∂t

∂t

∂x
= −4

∂u

∂t
,

∂2u

∂x2
=

∂

∂x

(
∂u

∂x

)
= −4

∂

∂x

(
∂u

∂t

)
= −4

[
∂

∂x

(
∂u

∂t

)
∂s

∂x
+

∂

∂t

(
∂u

∂t

)
∂t

∂x

]
= 16

∂2u

∂t2
,

∂2u

∂y∂x
=

∂

∂y

(
∂u

∂x

)
= −4

[
∂

∂s

(
∂u

∂t

)
∂s

∂y
+

∂

∂t

(
∂u

∂t

)
∂t

∂y

]
= −4

∂2u

∂s∂t
− 4

∂2u

∂t2

Finally,

16
∂2u

∂t2
− 16

∂2u

∂s∂t
− 16

∂2u

∂t2
− 4

∂u

∂t
= −16

∂2u

∂s∂t
− 4

∂u

∂t
= 0,

thus the canonical form of (E) is:

4
∂2u

∂s∂t
+

∂u

∂t
= 0.

1pt

Solution of the PDE (E) by the method of characteristics
To solve (E), we simply solve the canonical form of (E)

4
∂2u

∂s∂t
+

∂u

∂t
= 0⇔ ∂

∂t

(
4
∂u

∂s
+ u

)
= 0

⇔ 4
∂u

∂s
+ u = f (s) .

0.5pt

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:

u = ke−
1
4
s, s ∈ R.

0.5pt

The solution with the non-homogeneous term:

Let up = k (x) e−
1
4
s, then

∂u

∂s
= k′ (x) e−

1
4
s − 1

4k (x) e
− 1

4
s.

Substitute into (∗):

4

(
k′ (x) e−

1
4
s − 1

4
k (x) e−

1
4
s

)
+ k (x) e−

1
4
s = f (s)

⇔ 4k′ (x) e−
1
4
s = f (s) ⇔ k′ (x) =

1

4
f (s) e

1
4
s

⇔ k (x) =
1

4

∫
f (s) e

1
4
sds.

Thus,

up =
1

4
e−

1
4
s

∫
f (s) e

1
4
sds.

0.5pt

Thus, the general solution of (∗) is:

u (t, s) = ke−
1
4
s +

1

4
e−

1
4
s

∫
f (s) e

1
4
sds.

0.5pt

The general solution is

u (x, y) = ke−
1
4
y +

1

4
e−

1
4
y

∫
f (y) e

1
4
ydy.

0.5pt
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2
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 ST year  Departement 

Mater : Fondamental Electronic 1 

 

 EMD1 
Exercice 01 : 

On considère le circuit de la figure ci-dessous. On donne :  

E1=20 V ; E2=15 V ; R0=30  ; R1=10  ; R2=15  ; R3=15  ; R=30 . 

1/ On considérant la branche AB : 

Déterminer l’intensité de courant de Norton IN et la résistance de Norton RN. 

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

Exercice 02 : 

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. La résistance R est de 1,256 kΩ et la fréquence de coupure fc est de 100 kHz. Une tension de 2 V est 

mesurée à la sortie du filtre lorsqu'un signal de 35,35 kHz est appliqué à l'entrée. 

            Calculer la valeur de la bobine ainsi que la valeur de la tension à l'entrée du filtre 

Exercice N° 03 : 

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

dynamique rd = 20 Ω. Le signal d’entrée Ve(t) est sinusoïdale 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  

a pour valeurs :  IB = 2 mA ;  VCE = 4,5 V ;  IC = 200 mA ; VBE = 0,65 V ; VCC = 8 V. 

- Calculer RC, puis écrire l’équation de la droite de charge. 

- Calculer sans négliger IB, la résistance R1 et R2 pour que 

 la courant I2 = 13 mA 

 

II. On considère l’amplificateur suivant : 

a) Donner le type du montage; 

b) Etablir le schéma équivalent du montage en alternatif. 

 

 
 

Good luck. Responsible for the subject: S.BENKARA 

R1 

R2 

RC 
VCC 

I2 

D 

RC=1 k VS Ve 

R1 

Rg 

R2 
RE 

RU 

C2 

C1 

VCC C 3 R3 

V1 
V2 eg 

R 

L Ve VS 

R1 

R2 

A 

E1 

E2 

R3 

R0 R 

B 
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Typical correction 

Solution Exercise 1 : 

1/        𝐼𝑁 = 𝐼1 + 𝐼2 

𝐼𝑁 =
𝐸2

 𝑅2 + 𝑅3 
−

𝐸1

𝑅1
= −1,5 𝐴  (𝐼𝑛𝑣𝑒𝑟𝑠𝑒𝑟 𝑙𝑒 𝑠𝑒𝑛𝑠) 

 

𝑅𝑁 = 𝑅0 ∥ (𝑅2 + 𝑅3) ∥ 𝑅1 = 6 Ω 
 

2/ 𝐼𝑅 =
𝑅𝑁

𝑅𝑁+𝑅
𝐼𝑁 = 0,25 𝐴 

 

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: 

 

𝑇 𝜔 =
𝑗
𝜔
𝜔0

1 + 𝑗
𝜔
𝜔0

    with    𝜔0 =
𝑅

𝐿
 

𝑇 𝜔 =
1

 1 + (
𝜔0

𝜔 )2

  ;   arg  𝑇 𝜔  =
𝜋

2
− 𝑎𝑟𝑐𝑡𝑎𝑛

𝜔

𝜔0
    

3. : 

𝜔𝐶 = 𝜔0 =
𝑅

𝐿
  ⇒   𝐿 =

𝑅

2𝜋𝑓𝐶
= 2 𝑚𝐻 

𝑇 𝜔 =
1

 1+(
𝑓0
𝑓

)2
  ⇒     𝑈𝑒 = 6,00 𝑉 

Solution Exercice 03 : 

 𝑉𝑒 < 0,7 𝑉  ;  VS = 0  
 𝑉𝑒 > 0,7 𝑉  ⟹  the diode is conducting. 

 𝑉𝑆 =
𝑅𝐶

𝑅𝐶 + 𝑟𝑑
 𝑉𝑒 − 𝑉𝐷 = 9,12 𝑉  𝑒𝑡  𝑖 = 9,12 𝑚𝐴 

 

Exercice 04 : 

 Calculation of RC : 

𝑅𝐶 =
𝑉𝐶𝐶 − 𝑉𝐶𝐸

𝐼𝐶
= 17,5 Ω 

 The equation of the load line: 

𝐼𝐶 = −0,057𝑉𝐶𝐸 + 0,46 

R1 

R2 

A 

E1 

E2 

R3 

B 

IN 

I2 

I1 

Ve 

VD 

RC=1 k 
VS 

rd i 



 Calculation of R1 and R2 : 

𝑅2 =
𝑉𝐵𝐸
𝐼2

= 50 Ω  𝑎𝑛𝑑 𝑅1 =
𝑉𝐶𝐶 − 𝑅2𝐼2

(𝐼2 + 𝐼𝐵
= 490 Ω 

 

Solution Exercice 04: 

 

 

 

 

 

 

 

 

 

 

 

 

i1 

ib 

i2 

ib 
V1 

V2 

r 

R4 RE R2 R1 

R3 
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Exercise 01 : (7 points) 

α = α1 + α2 = 90° 

Or    𝐑 = √𝐅𝟏
𝟐 + 𝐅𝟐

𝟐 + 𝟐𝐅𝟏𝐅𝟐 𝐜𝐨𝐬 𝟗𝟎° 

R = √F1
2 + F2

2 = √(150)2 + (200)2 = 250 N 

𝛾 

The direction relative to the horizontal is: 

𝛾 = 30° − 𝛼1 = 30° − 53.13° = −23.13° 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 



  

~ 2 ~ 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

s’écrit : 

Exercise 02: (7 points) 

 

𝛾 = −23.13° 
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𝑣 =
𝑑𝑠

𝑑𝑡
= [6.33 t −  0.244 t2 ](m/s) 

∫ 𝑑𝑠 =
𝑠

0

∫ 𝑣𝑑𝑡
𝑡

0

= ∫ (6.33 t − 0.244 t2)dt
t

0

 

𝑠 = [
1

2
(6.33)t2 −

1

3
(0.244)t3] (m) 

𝑎 =
𝑑𝑣

𝑑𝑡
=

𝑑

𝑑𝑡
(6.33 t −  0.244 t2)(m/s2) 

𝑎 = [6.33 −  2(0.244) t](m/s2) 

 

 

 

 

 

 

 

 

 

Exercise 03: (6.5 points) 

 

𝐑𝐁𝐱 = −𝟐 𝐊𝐍,                         𝐑𝐁𝐲 = 𝟑. 𝟑𝟏 𝐊𝐍,                     𝐑𝐀𝐲 = 𝟏𝟓. 𝟏𝟓 𝐊𝐍 

v = 22.8 t − 0.88 t2 
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Examen N°1  
 

Question de cours (05 Pts) : donner la loi de répartition des contraintes correspondant à chaque 

cas de sollicitations suivantes :  

 Traction-compression simple 

 Flexion simple 

 Flexion pure 

 Torsion 

 

Exo 1 (05 Pts) : Soit la barre représentée sur la figure 1, soumise à deux moments de torsion 

1) Construire les diagrammes du moment de torsion. 

2) Déterminer d’après la condition de résistance les dimensions des sections droites de la 

barre. 

Données : [𝛕] = 𝟖𝟎𝟎 𝐤𝐠𝐟 𝐜𝐦𝟐⁄  ;   𝑰𝑷 =
𝝅𝒅𝟒

𝟑𝟐
 

  

 

 

 

 

 

 

 

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 𝜎𝑐  𝑒𝑡 𝜏𝑐 dans la section 𝑚𝑛 (le point  𝑐 se trouve à une hauteur 

  
𝒉

𝟒
= 𝟑𝒄𝒎  de l’axe Z). (voir figure). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑨 𝑩 

Fig.2 

  

1m 

  
1m 

  

1m 

  

𝟏, 𝟓𝒎 
  

𝒎 

𝒏 

ℎ = 12𝑐𝑚  
𝒛 

  

𝑏 = 4𝑐𝑚  

𝒚 
  

𝒉

𝟒
= 𝟑𝒄𝒎 

  

𝑐 
  

𝑀2 = 20𝐾𝑁. 𝑀  

𝑀3 = 10𝐾𝑁. 𝑚  

𝑀1 = 40𝐾𝑁. 𝑚  



 

 

Corrigé de l’examen N°1 

Matière : RDM 

2ème Année ING S3  

 

 

Question de cours: 

 Traction-compression simple : 𝜎 =
𝑁

𝐴
 

 Flexion simple:  𝜎 =
𝑀𝑓.𝑦 

𝐼𝑍
  ;    𝜏 =

𝑇.𝑆𝑍
′

𝐼𝑍.𝑏
 

 Flexion pure: 𝜎 =
𝑀𝑓.𝑦

𝐼𝑍
 

 Torsion: 𝜏 =
𝑀𝑡.𝜌

𝐼𝑃
 

 

 

 

 

Exo1 : 

1) Diagrammes de 𝑀𝑡:  

0 ≤ 𝑥 ≤ 1𝑚 ;  𝑀𝑡 = −40 𝑘𝑔𝑓. 𝑚   

   

1𝑚 ≤ 𝑥 ≤ 3𝑚 ; 𝑀𝑡 = −40 − 60 = −100 𝑘𝑔𝑓. 𝑚   

 

2) Dimensionnement des sections : 

𝜏 =
𝑀𝑡.𝜌

𝐼𝑃
≤ [𝜏] ;     𝐼𝑃 =

𝜋𝑑4

32
 

 

D’où :  𝑑 ≥ √
16.𝑀𝑡

𝜋.[𝜏]

3
 

 

𝑑2 = √
16.40. 102

3,14.800

3

= 𝟐, 𝟗𝟒 𝒄𝒎 

 

𝑑1 = √
16.100. 102

3,14.800

3

= 𝟑, 𝟗𝟗 𝒄𝒎 ≈ 𝟒𝒄𝒎 
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Exo 2 : 

 
1) Calcul des réactions:   

 

 

 

 

 

 

 

 

 

 

 

 

2) Diagramme de M et T:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3) Calculer les contraintes σc  et τc : 

La valeur du moment fléchissant de la section 𝒎𝒏 est : 𝑀𝑚𝑛 =
30+20

2
= 25𝐾𝑁. 𝑚 

La valeur de l’effort tranchant de la section 𝒎𝒏 est : 𝑇𝑚𝑛 = 10𝐾𝑁. 𝑚 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

∑ 𝑀 𝐵 = 0  ; 𝑅𝐴 ∗ 3 − 40 + 20 − 10 = 0⁄  

𝑅𝐴 =
30

3
= 𝟏𝟎𝑲𝑵 

∑ 𝑀 𝐴 = 0  ; 𝑅𝐴 ∗ 3 + 10 − 20 + 40 = 0⁄  

𝑅𝐵 =
−30

3
= −𝟏𝟎𝑲𝑵 

 

 

 

0 ≤ 𝑥 ≤ 1𝑚  

𝑀(𝑥) = 10𝑥 {
𝑥 = 0 ; 𝑀(𝑥) = 0

𝑥 = 1 ;  𝑀(𝑥) = 10𝐾𝑁. 𝑚
 

𝑇(𝑥) =
𝜕𝑀(𝑥)

𝜕𝑥
= 10𝐾𝑁 = 𝑐𝑜𝑛𝑠𝑡 

1𝑚 ≤ 𝑥 ≤ 2𝑚  

𝑀(𝑥) = 10. 𝑥 − 40 = {
𝑥 = 1 ; 𝑀(𝑥) = −30𝐾𝑁. 𝑚
𝑥 = 2 ;  𝑀(𝑥) = −20𝐾𝑁. 𝑚

 

𝑇(𝑥) =
𝜕𝑀(𝑥)

𝜕𝑥
= 10𝐾𝑁 

0 ≤ 𝑥 ≤ 1𝑚  

𝑀(𝑥) = −10𝑥 {
𝑥 = 0 ; 𝑀(𝑥) = 0

𝑥 = 1 ;  𝑀(𝑥) = −10𝐾𝑁. 𝑚
 

 

𝑇(𝑥) = −
𝜕𝑀(𝑥)

𝜕𝑥
= 10𝐾𝑁 = 𝑐𝑜𝑛𝑠𝑡 

 

 

 

 

(𝑴) 

(𝑻) 𝟏𝟎𝑲𝑵 

𝑀2  

𝑨 𝑩 

1m 

  
1m 

  

1m 
  

𝟏, 𝟓𝒎 
  

𝒎 

𝒏 

𝑀3  𝑀1  

 

𝟏𝟎𝑲𝑵. 𝒎 

𝟏𝟎𝑲𝑵. 𝒎 

𝟑𝟎𝑲𝑵. 𝒎 
𝟐𝟎𝑲𝑵. 𝒎 

𝑹𝑨 
𝑹𝑩 

𝜎𝑐 =
𝑀𝑚𝑛𝑦

𝐼𝑍

  𝑎𝑣𝑒𝑐  𝑀𝑚𝑛 = 25𝐾𝑁. 𝑚  , 𝑦 =
ℎ

4
= 3𝑐𝑚  𝑒𝑡 𝐼𝑍 =

𝑏ℎ3

12
=

4 ∗ 123

12
= 576𝑐𝑚4 

 

𝐷′𝑜𝑢 𝜎𝑐 =
25 ∗ 102 ∗ 3

576
= 𝟏𝟑 𝑲𝑵 𝒄𝒎𝟐 = 𝟏𝟑𝟎 𝑴𝑵 𝒎𝟐⁄⁄  

 

𝜏𝑐 =
𝑇𝑚𝑛 ∗ 𝑆 ,

𝐼𝑍 ∗ 𝑏
  𝑎𝑣𝑒𝑐  𝑇𝑚𝑛 = 10𝐾𝑁   ;  

𝑆 , = 𝑏 ∗ (
ℎ

2
−

ℎ

4
) ∗ (

ℎ

8
+

ℎ

4
) =

3

32
𝑏ℎ2 =

3

32
4 ∗ 122 = 54𝑐𝑚3 

𝐼𝑍 =
𝑏ℎ3

12
=

4 ∗ 123

12
= 576𝑐𝑚4 

𝑇𝑚𝑛 = 10𝐾𝑁. 𝑚 

𝑏 = 4𝑐𝑚 
 

D’où 𝜏𝑐 =
10∗54

576∗4
= 𝟎, 𝟐𝟑𝟒 𝑲𝑵 𝒄𝒎𝟐 = 𝟐, 𝟑𝟒 𝑴𝑵 𝒎𝟐⁄⁄  
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Question 1 (6 points) 

1. Give the definition for the following statements: 

Regulations (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) 

Regulatory 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) 

ISO 9000: Quality Management. …. (0, 25) 

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

ISO 3166: Country Codes…. (0, 25) 
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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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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 ISO? …. (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). 

 

 

 

 








