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Examen 1 20242025

Exercicel: (2,5pts)
Simplifier les expressions sujvantes :
A&y, A6y A;Bi6y; 838y «A;B; i€ijk € &,
Exercice2: (4,5pts)
Ecrire sous forme indiciclle les expressions suivantes :

AB, AxB, A(B.C), Ax(BxC), V, V. A VxA, [E=[BI'[C][F]

9%¢ 929 3¢
9x? 9x2 ' 9x?

Exercice3: (5pts)
1 0 2 (1]
Soient: [B;;1=10 1 2}, [{2;;:;‘*'! 2 ,
\3 0 3 Li z
- Calevler: By , BjjBy, BBy et Gy,
- Démontrer U'équivalence des équations indiciclle et matricielle suivantes :
by = Bjja; et [bj=[B|a]
Exerciced: (8pts)

En utilisant la notation indicielle monirer que :
- Ax(BxC) = (AxC).B - (AxB).C
- (AxB)(CxD) = (A.C).(B.D) - (A.D)B.C)
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Exo 1l

Corrigé 3GM CM1 Examen 1 2024/2025

Exo1-VI
N.B. Prendre m= 3,14 Pignon 1 Roue 2 Roue 3 Roue 4
Diameétre primitif : d (mm) 30 60 40 100
Puissance : P (KW) 3,14 3,14 3,14 3,14
Fréquence de rotation : N (tr/mn) 2000 1000 1000 400
Couple transmis : M; ou C (mN) 15 30 30 75
Effort tangentiel : F; (IN) 1000 1000 1500 1500
Effort radial : F; (N) 387,33 387,33 545,96 545,96
Effort axial : F, (N) 363,97 363,97 00 00
Types de denture (1-2): ECDH (3-4): ECDD
Exo1-V2
N.B. Prendre m = 3,14 Pignon 1 Roue 2 Roue 3 Roue 4
Diamétre primitif : d (mm) 40 80 48 120
Puissance : P (IKW) 4,71 4,71 4,71 4,71
Fréquence de rotation : N (tr/mn) 1200 600 600 240
Couple transmis : M; ou C (mN) 37,5 75 75 187.5
Effort tangentiel : F; (N) 1875 1875 3125 3125
Effort radial : F; (N) 726,24 726,24 11374 1137,4
Fffort axial : F, (N) 682,44 682,44 00 00
Types de denture (1-2) : ECDH (3-4): ECDD
Exo1-V3
N.B. Prendre T = 3,14 Pignon 1 Roue 2 Roue 3 Roue 4
| Diamétre primitif : d (mm) 40 80 50 125
Puissance : P (KW) 3,14 3,14 3,14 3,14
Fréquence de rotation : N (tr/mn) 1000 500 500 200
Couple transmis : M; ou C (mN) 30 60 60 150
Effort tangentiel : F; (N) 1500 1500 2400 2400
Effort radial : F, (N) 580,99 580,99 873,53 87353
Effort axial : F, (N) 545,96 545,96 00 00
Types de denture (1-2): ECDH (3-4): ECDD

Tableau 1. Caractéristiques requises
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Higher Normal School of Technological
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First Semester Exam in the Strength of Materials

Second Year: Common Core In 23/02/2025
Duration: 2 hours

The use of red ink or similar colors is prohibited

L. Problem
A plane section is defined in an orthogonal and homogeneous coordinate system (O, X, Y), where G is
the centroid of the section. Dimensions are in cm. See Figure 1.

Y4 8
s
3
—> 4-1 20
3
3 3 N %
Figure 1

1. Find the coordinates of the centroid G of the section.

2. Calculate the moment of inertia Ixg using Huygens theorem and Iy, using another method.
3. Calculate the central moment of inertia for section Ixgyy .

4, Calculate the principal moments of inertia Imax and Imin .

5. Find the position of the principal moments of inertia.

IL. Theoretical guestions
1. State the objectives of Strength of Materials.
2. Why does a fixed (triple) support have three reactions?
3. Identify the type of structures shown in Figure 2.

F TR
1 o
;g_ |t y
k (A) »r (B)
F: i F F:
W ! ‘ ‘ ‘
% I 1
‘ (©) ‘/%' ’A/’ (D) ’é’
Figure 2
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Second year for technical education teachers

Dr. BOUHALIR.

Correction of the first semester exam in the Strength of Materials

Solution to the problem

1. Finding the components of the centroid of the section

v 5% ©aC
S

G

S, =8, +8,,+S, —_[di+fdi+jxcL4 0(2(

L +20 —xz :>Sy=4080m2

S:S1+S2+S3 =8)<3+20>(3.g_6)<3:102‘:’”2@7
{
S,=8,+8,+8,, ZIyM+IydA++j'yd,4
4 Ay 4
26
+6|—y*| =1257 cm?

S, =3[ xdx +20[} xdx + 3 xdx =3

S
on?yzj:—.(-}—s-:? XG—4cm
¥ 0 %
v, =

L =sjjydy+3jj’ydy+6j§ydy=8By’ +3[

I’G_—'._—S-x—:lzs—7:> YG=12.3cm
S 102 —_
3
1 3
0 3 >

v

2.A. Calculation of the moment of inertia Ixg using Huygens theorem

IXG =ZIXG| +Zar2 .Sr' =(IXG| +IXG2 +IXG3)+(012'S1 +a22.SZ +a32.S3) @
1.5
—jysz sfydy—S[l ] = 11312180@
-1.5 -1.5
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'"Iysz 3_[)*’ -dy = 3[1 } ==‘>IXG2=2000cm4 @

-10

Iy, =] v'dd = 6Iy dy= 6[ } =1, =135cm’ @

-1.5

Slzj@@ S =24cm’

ol

a0 =1 F =15-123=> a,=-108cm{ O br
L\

S =20x3 < §,=60cm’

2 2
a,=Y,-Y,=13-123> a, =0.7cm@/

S,=6x3 < 8, =18cm’

a,=Y,-Y,=245-123= a—1226m@

I,, =(18+2000+13.5) +[(-10.8Y x24+(0.7) x 60 +(12.2)’ x18]
I, =7539.38cem’| (O A

I

2.B. Calculation of the moment of inertia Ivg using another method

4 15
IYG:ledAl+Ix2dAl+lx2dAl=3Ix2dx+20.|‘xzdx+3ix2dx=3|:_]§x3
4 A Ay 4 -15 -3
1 a2

Ye1

=128+45+54 =1, =22Tcm’

_ 4
I,,G =227 cm /?

3. Calculation of the central moment of inertia Ixgys

bh=X,-X,=0~-0= b,=O,.f:fné:z§l=24cm2
b,=X,,-X,=0-0= b,=0 257 s, = 60 cm
b=X,-X,=0-0=> b,=0cm et S =18cm’

%

Ly =S dyr #8,°5,8, =Ly, H iy s +(a 08, 0,525, + b, - )

Lo =0 +()+ 0)+[(-10.5)x (0)x 24+ (0)x (0.7)x 60+ (12.2) x (0)x 18 ]
@“—0 gl = 0 cm‘ OC 1

4. Calculation of the principal moments of inertia Imax and Imin

To 4l L.=L Y y

7539.38+227  [(7539.38—-227Y .,
max = > + +0
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=7539.38 cm’ &?
_/
I +1, |1, -1 (f
Imin = 2 i 2 XGY(-

7539.38+ 227 ‘K7539.33~227 T ,

I.= - +0
’ ’ /
Lw=227Tcm*} O ()

5. Finding the position of the principal moments of inertia:

24 2x0
tag20 = — 2% = =20=0°= —B 0°
BT 227-753938

3 L.~
I1. Re ses to the Theoretical questions

1. The objectives of Strength of Materials are to calculate the strength, stiffness, and stability of

building elements and structures. Where :
o Strength is the ability of the structure and its elements to withstand a certain load without damage or

destruction. (s
o Stiffness is the ability of the struc and its elements to resist deformation due to external loads
(without excessive deformation). it

- Stability is the ability of the structure and its elements to maintain equilibrium in accordance with the
initial equilibrium state. [ ©

2. A fixed support has three reamm%e it prevents all possible movements of a structure at the
point of support. It prevents two skational motions (one in the vertical direction and one in the

horizontal direction) and one rotational motion.-igtroducing three unknowns: the horizontal reaction, the
vertical reaction, and the moment reacti n.i G, E -
10 __(_?._-—-"‘"‘”

3. The structure shown in Figure 2 is classified as:
° Structures (A) and (B) Static Determinate Structure (isostatic) (r=3 and k=3) (e

e Structures (C) and (D) Sw erminate Structures (Hyperstatic) (because r = 5 and k = 3 so
p _

r>k) & e
G
4. When a structure is subjected to an excitation, two types of deformations can occur: elastic and
slastic deformations. Elastic deformations are temporary, Deformation is elastic if the solid returns to 5 o its
original shape after the forces are removed. In contrast, plastic deformations are permanent; once the

structure undergoes plastic deformation, it cannot return to its initial state, even after the excitation is

removed.
5. tensile test curve for a ductile material is shown in below
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Ductile Material Stress-Strain Curve
low carbon steel

true curve
A 4 Strain Hardening 3 Necking N
A ‘g
ture |
Proportional limit [;] \ Fr;;:i":e H
Y E;] [ﬂ‘l Ultimate Strength
g C m YieldPo
B2
e
Strain

The different stages of tensile t e for ductile materials are:
e OA: Elastic domain é cg
e Plastic Domaine:
AB: yield region (O, 7—6
BC: Strain hardening fegi&ﬁis the ultimate tensile strength where the necking phenomenon

started to appear)
CD: Non-uniform plastic deformation (and D in fracture point).@ 7

At
6. The elastic-limit is the point that defines when the material can return to its original shape, while the
yield point is the point where permanent deformation begins. For many materials, the elastic limit and
( jS ) yield point can be quite close to each other, but in some cases, they may not coincide exactly.

Lables )':stic limit and yield points in the curve.
L

7. Yes, the sample shown in Figure 3 can be used in a tensile test, because 70 = 5 X 14 corresponding to
condition Iy ~ 5 X dy. ( @55‘/7

8. If the condition (lo < 10do) is not met in the sample used in the compression test, the phenomenon of
buckling will occur.

0 .

—
-_— )'_\
| o1y
& :

9. Tensile Test: In the final stage of a tensile test, necking phenomena occurs. In the compression test, the
material may flatten and take on a barrel ich is a phenomenon known as "barreling".

2/2
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Examen de CM1 (Enset 2025)
Exo1l

v' Compléter le tableau 1 ci-dessous sachant qu’il s’agit d’un engrenage

cylindrique intérieur a denture droite

Pignon (z; = 20 dents) Couronne (z, = 48 dents)
Diametre primitif : d = Diamétre primitif : d =
Diamétre de téte : d, = Diametre de téte : d; =
Diamétre de pied : dy = Diamétre de pied : df =

| Entraxe de deux roues : a = Module : m = 1,5 mm

Tableau 1. Engrenage cylindrique intérienr a denture droite

Lagiiase (linly a1 ) ghansl g 53
Exo2

B. 5 A O sall G (i) shand (yfidled o 3 ganll Sty 5 ySull 5 o) jally J plai 1 JSEN el
Ll aed2 = 60 Lol o yhal (531 2 28 5 (o 5ill 5 caa R1 = 60 b sk i il 1 a8 55,8 Jasy
:T1=300 LS o5l afiy aec =150 5¢aab = 250 cae: a = 100 IS g 5,2 S

s Fr =500 5« s8Ft = 1400 ¢355T1 = 1000 ¢(is

F:

Fig. L. Transmission par pignon-courroie
oyl < alaizal 3D (5 glows o> a0yl g e 43l alall pa 3 gaall o HAN Gl Caaly/
JSailiise 200 (5 sk 42 ¢ gansall 230 Slgal Gl 5 ¢ (D = 3d) ol



Correction CM1 Additionnelle 2024/2025

Exo 1
Pignon (z; = 20 dents) Couronne (z, = 48 dents)
Diamétre primitif : d =30 mm Diameétre primitif : d = 72 mm
Diameétre de téte : d, =33 mm Diameétre de téte : d, =69 mm
Diametre de pied : d; =26,25 mm Diametre de pied : dy = 75,75
Entraxe de deux roues : @ =21 mm Module : m = 1,5 mm
Tableau 1. Engrenage cylindrique intérieur a denture droite
i Y ,--1,- T — 1
P T N - : T .
- - a 2 . k _ '
) s e e o) e L
R VS T Ve . |
g a = - e: g _ 1 - i = :1- A
s 3 -~ ‘l-
= L 4 Trw £y _ A &
=2 P00 N )
e = = £ 4R N [y = X4
11 T :1 > — 3 - - _ - > . f :_ .
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Correction d’examen 1 Théorie de upe 2024/2025
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