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TEACHING SYLLABUS FOR APPLIED MECHANICS - ATVE

STATEMENT OF THE COMPETENCE: TO ANALYSE THE BEHAVIOUR AND THE FUNCTIONING OF MACHINE ELEMENTS
MODULE TITLE: APPLIED MECHANICS
CLASS : LOWER SIXTH

WEEKLY HOUR: 3Hrs (2Hours Theory + 1Hour Practicals)
Total theoretical lessons: 68 Hours thus: 44 hours + 12 hours for evaluation + 12 hours for integration activities

Total practical lessons: 34 Hours thus: 22 hours + 6 hours for evaluation + 6 hours for integration activities

MODULE DURATION: 102 hours

RECOMMANDATIONS
COMPETENCE CONTENTS / LESSONS EVALUATION INDICATORS TIME From real or virtual mechanisms of the
ELEMENTS VOLUME . .
environment of the trade/specialty,
A- STATICS (All trades)
NOTION OF VECTOR
- Recall on trigonometry
- 1°' and 2" degree equations Exactitude in-
- Vector definition : characteristics Voctor definition 0a | PRACTICALS : 2 Hours
- Representation of a vector - Decomposition of a vector hours - Plotting and vector operations
- Rectangular components of a vector P - Vector composition and decomposition;
, , - Sum and vector products

- Vector operations (analytical and

graphical): Sum; Multiplication of a vector

by a scalar; Scalar or dot product.

ldentifyand | FORCE SYSTEMS:
represent the - Definition and characteristics
- Classification of forces (Contact forces,
common , body forces)
mechanical actions, |  Two DIMENSIONAL FORCE SYSTEMS | Exactitude in - PRACTICALS  2H.
- Rectangular components - Decomposition of a force s <iours
- Moment of a force - Determination of moments of a force 04 - Physical effect of forces and
= About a point - Determination of rectangular components ¢
. hours moments/couples
= About an axis ofa force - Determination of moment of a force about
- Couples - Determination of couples and moments of \ o
) ; a point and about an axis ;

- Resultants a mechanical action

THREE DIMENSIONAL FORCE SYSTEMS
- Rectangular components
- Moment and couple
- Resultants
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- Newton’s laws
PRACTCALS: 1 Hour
SOLIDS AND MATERIAL SYSTEM - Solids and material systems discovery;
Solid: Exactitude in: - Rigid bodies and material systems
- Mass and centre of gravity - Determination of mass and centre of gravity 02 modelling
Material system - Classification and inscription of mechanical hours | - Characteristics of a rigid body: mass,
- Internal forces & external forces actions volume...
- Principal of mutual action - Centre of gravity of a rigid body or
material system
RECOMMANDATIONS
CZZI{IEI? Aljgfvl;{gE CONTENTS / LESSONS EVALUATION INDICATORS v OTIIJAgflE From real or virtual mechanisms of the
environment of the trade/specialty,
EQUILIBRIUM OFA RIGID BODY: ANALYTICAL PRACTCALS: 3Hours
IiEg}?sl}gg%Aé/aﬁon (modelling the action of - Good c/assificatjon of mechanical actions - Discoyery of meqhanica/ ac‘tions;
forces) dlogram oo €1 e body - Gonstrucion of the ree body diogram
_ : ; - ucti ly di
Z;ZZ Zszybgg’égrargram (Construction of the - Good identification and represeptation of hggrs - State the principle of mutual actions.
- Fundamental Principle of Statics thelcomponenz‘s of the mechanical - C{assify mechanica/ ag:tions
- Categories of equilibrium in 2D actions of connection and contact; - D/.?govery of the principle of mutual
- Two and three forces members actions.
- Equilibrium in 3D
Apply the EQUILIBRIUM OF SOLID: GRAPHIC RESOLUTIOl - Good rigid body isolation; .
Fundam’;’,),fa/ Principle | — Graphic translation of the Fundamental - Exact inventory of mechanical action ngaczgfnl;fr 297‘;?;3; of the Fundamental
of Statics to the Principle of Statics; applied to a rigid body; Pringi le of Sgatics for cases of 3 and 4
equilibrium of rigid - Definition, representation and interpretation | - Good graphic interpretation of the 06 force '27 embers:
bodies subjected of the Force polygon and equilibrium Fundamental Principle of Statics for two hours | - Plotting of the fbrce olvaon and
to 2, 3 and 4 forces polygon and three forces members ; o ui/ibgr]ium olvaon polyg
— Applications to coplanar force systems: - Good graphic resolution; ) CC/’o sing of tﬁ e v g/ on
2 coplanar forces;3 coplanar forces; - Correct plotting of the force polygon; -A /icg tion of gu /{ n% an’s method
4 coplanar forces (Cullman’s method - Correct plotting of the equilibrium polygon PP
- Good plotting of the separate free bod! .
STRUCTURES (Only for SMWIP ) diagrams of/gndividua/ members of g PIIZAC/TC.ALfS'fI;I?u;S determinat
- Introduction combination of members; . tn a };S'S of statically aeterminate
- plane trusses - Good application of the force and 06 s rug urg )
- Method of joints moment equations of equilibrium ; hours |~ Application of the method of sections
- Method of sections - Good determination of the internal forces - Application of the method of joints
- Frames and machines to a structure; - Sample problems on frames and
machines
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EQUILIBRIUM OF SOLID BODIES SUBJECTED P g’?:g%ﬁg’rz r’;?a‘g:n of the Drv/ Fluid
TO FRICTION S - Good identification and representation of fricz‘/% - p y
- Types offriction : Dry / Fluid friction components of mechanical actions; -A /icétion of the Fundamental Principle
- Mechanism of dry friction - Good graphic writing/ interpretation of the 03 m’? g tatics to solid bodies subiected z‘op
- Mechanism of fluid friction Fundamental Principle of Statics ; hours e oy 10je
- Static friction - Kinetic friction — friction - Good graphic resolution; Zlclilggo‘??,;d writing the equilibriums
angle - Correct plotting of the force polygon; P7 . ’ ,
- Notion of cone of static friction - Plotting/Interpretation of the force
polygon and equilibrium polygon
RECOMMANDATIONS
CZZI{IEI? Aljgfvl;{gE CONTENTS / LESSONS EVALUATION INDICATORS v OTIIJAgflE From real or virtual mechanisms of the
environment of the trade/specialty,
B- KINEMATICS (All trades)
K_I 2’7 ’;ﬁ”cﬁl Elt/coi OF PARTICLE - Correct determination of the characteristics
 Trajectory of tf.ve movement ’
- Kinematic vectors: - Define the concepts of absolute and relative
- Velocity vector movement 04
- Acceleration vector - Identify the main movements of rigid bodies| hours
- Representation of kinetic vectors - Indicate the trajectories of the points of rigid PRACTICALS : 4Hours .
- Tangential and normal components of kinetic | pogies - D/'scover. y of the mO\’/ement of apar ticle
vectors ) - Define the main kinematic quantities i 5522;5:’0 32;32?6;55(;;?:;;22_
- Different types of motions - Define the movements of rigid bodies. yjecior; yar ’
Determine the IO UM OTIONS - Indicate the properties of rectilinear motion = DISBOEL O o (ool Gl (e €
kinematic Motion with rectilinear trajectory of rigid bodies motion of a rigid body (absolute motion and|
%h ‘chtgrist/’ci i rigtilsz’ : [(J}Igizral consideration - Define velocities and accelerations relative motion);
or elsfpseg:‘ goalgi?vg; — UVRM - Represent and interpret graphs of velocities 04
reference; Motion with a circular trajecto: and accelerations hours
— General equatio an i - Define the characteristics of the rotation
. UCM q movement of rigid body
_UVCM - Write the equations of motion
- Ap;;/y :he notions (;f eq;up;oltgct/wty and PRACTICALS - 3Hours
TRANSLATION AND ROTATION MOTIONS OF A 27 a’neOUS = e,,’ O Tl - DiSCOVery/ Simulation the translation
A RIGID BODY - Determine the velocity vectors by the movement of a rigid body
Notion of rigid body eqUIpfoj_eCZ‘lwty methpd h 06 - Main characteristic of translation motion:
- Translation motion of a rigid body - Determine the velocity vectors by the CIR ours Abscissa, trajectory, velocity and
- Rotation motion about a fixed axis method, B acceleration of the points belonging to a
- Write the law of speed composition. rigid bodly in translation.
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PRACTICALS : 3Hours
- Discovery / Simulation: Rotation movement
06 of a rigid body;
GENERAL PLANE MOTION (For all except hours |~ @in kinematic parameters of a rigid body
in rotation movement: abscissa, trajectory,
SMW.I.P) . , velocity and acceleration of the points
- Definition of plane motion of solid belondi qid body i )
- Velocity vector fields elonging to a rigid body in rotation.
- Equiprojectivity of velocity vectors PRACTICALS : 3Hours
- Instantaneous Centre of Rotation; - Discovery/Simulation of general plane
- Composition of motions and velocities; motion of rigid bodies;
- Composition of the acceleration vectors 06 |- Composition of movements; Velocity field;
hours |- Composition of velocity Vectors and
accelerations;
- Construction of the Instantaneous Centre
of Rotation;
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TEACHING SYLLABUS FOR APPLIED MECHANICS - ATVE

STATEMENT OF THE COMPETENCE: TO ANALYSE THE BEHAVIOUR AND THE FUNCTIONING OF MACHINE ELEMENTS
MODULE TITLE: APPLIED MECHANICS

CLASS : UPPER SIXTH

WEEKLY HOUR: 3Hrs (2Hours Theory + 1Hour Practicals)
Total theoretical lessons: 68 Hours thus: 44 hours + 12 hours for evaluation + 12 hours for integration activities
Total practical lessons: 34 Hours thus: 22 hours + 6 hours for evaluation + 6 hours for integration activities

MODULE DURATION: 102 hours

RECOMMANDATIONS
Cgll‘g) AEJZIEV];{gE CONTENTS / LESSONS EVALUATION INDICATORS v OTIIJAngE From real or virtual mechanisms of the
environment of the trade/specialty,
C-  STRENGTH OF MATERIAL (Only Mechanical Engineering)
GENERALITIES IN STRENGTH OF MATERIAL
- Purpose of strength of material - Good calculation of the moment of mass PRACTICALS : 4Hours
- Support and types of beam and the second moment of area of a
- Properties of a plane area: cross-section; 04 - Beams discovery;
=  First moment of area; - Good definition of the concept of beam. hours |- Simulation of an imaginary cut of beam and
=  Area moment of Inertia or second - Good definition of the internal cohesive the behaviour of each part
moment of area efforts and stresses; - Analysis and equilibrium of each beam
- Polar moment of inertia of a surface - Good definition and application of the part: Internal cohesive efforts;
- - hypotheses of Strength of Material - Stress calculation.
S/Z/ntg o Z’l’ec?a;;ca/ SJRE§73ES ”.V AtB EA#)/I ¢ material - Good determination of external and - Plotting and interpretation graph tests
tp ar ./S subjecteato |- Ey f 0 e/ses d”; ? I eng/] f 0 m‘? era internal cohesive efforts for simple stress 04 - Sizing elements subjected to tension ,
ensile, compressive |- Exiernal ana Iniérnal ron ce.s ’ - Good determination of stresses in a hours compression and shearing
or shear stresses - Simple stresses in a beam: Normal, shear, ]
bearina. torsional and bending st cross-section of a beam
earing, torsional ana bending SIresses. - Good determination of deformations
AXALY LOADED MEMBERS - Good representation of internal cohesive ]
- Stress and strain ; efforts diagrams PRACTIC.ALS'.‘?H_OWS . .
- Tensile test - Good application of the formulas of non st:eegés /Simulation ; tensile — compression
- Relation between stress and strain: Hooke’s failure and rigidity to size the elements 06 o . )
law and Young’ modulus of elasticity, - Good identification of the types of hours |~ Z/agragnst of cohesive efforts;
- Poisson’s ratio: lateral strain stresses kbl .
_ Concentration of siress - HOOKE's law: Strength condition and
- Tensile/compressive strength condition; rigidity;
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Sl 6 PRACTICALS : 2Hours
- Shear stress ; - .
, - Tests /Simulation ; shear stress;
- Shear deflection ; ; "
. . 04 - Diagrams of cohesive efforts;
- Relation between shear stress and shear strain h T, ol "
- Shear strength condition ours | - Iangential stress; ",
L - HOOKE's law: Strength condition and
- Modulus of rigidity o
rigidity;
RECOMMANDATIONS
COMPETENCE CONTENTS / LESSONS EVALUATION INDICATORS TIME From real or virtual mechanisms of the
ELEMENTS VOLUME . .
environment of the trade/specialty,
TORSION
- Definition i
- Unit angle of twist PRACTICALS : 3Hours
N | e e Testsimiaton of s orsinsress |
. ’ : 06 - Internal cohesive efforts and Deformation
shear stress): analysis hours limitations -
- Relation between: - Good representation of the diagrams of ’ .
= Twisting moment and unit angle of twist internal cohesive efforts and stresses - Normal and shear stress, "
B o - Law of HOOKE : Strength Condition and
= Twisting moment and shear stress (rigidity) S
) rigidiity ;
- Stress concentration
- Torsion strength condition.
- Definition - Representation of a loaded beam
Sl ol m,echan/ca/ - Equations of the shearing effort and bending
ES SUREEEE moment along the beam
tensile, compressive or , , , - Good calculation of the moment of mass
shear stresses - Bending moment and shearing forces diagrams | 4nq the second moment of area of a
- Maximum bending moment Cros/.s-sfcz‘ior;’.tgozd dizn/tion afndt . PRACTICALS : 3Hours
- Poi i i i application of the hypotheses of stren
Point, uniformly, and combined loadings. o?ﬁvateria/ P J - Test/simulation of a cross-bending stress ;
- Determination of the maximum bending moment |_ Good determination of external and 06 - Internal cohesive efforts and deformation
] ; limitations ;
- Direct (axial) stress in beams internal cohesive efforts hours ’ )
(axia) . - Good determination of stresses in a cross - Normal and shear stress;
- Shear stress in beams section of beam - Law of HOOKE : 3 o
- Stress concentration ; Goo'd representatign of the diagrams of - Bending strength Condition and rigidity
the internal cohesive efforts and stresses:
- Representation of stress distribution in the cross |- Correct sizing of a beam.
section of a beam.
- Bending strength condition.
- Deflection of a beam.
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RECOMMANDATIONS
COMPETENCE CONTENTS / LESSONS EVALUATION INDICATORS TIME From real or virtual mechanisms of the
ELEMENTS VOLUME . .
environment of the trade/specialty,
PRACTICAL WORK: 3Hours
COMBINED STRESSES - Test/simulation of traction (compression)
- Definition : 6 and bending combined stresses in a beam;
- External mechanical actions hours | - Internal cohesive efforts, moment sand
- Internal cohesive mechanical action ) deformation ;
- Good calculation of the moment of mass - Equivalent efforts and moments
and the se.cor_rd moment of area of a - Equivalent normal and shear stresses;
application afthe hypotheses of srength PRACTICALS : 3Hrs
y .| BENDING +TENSION / COMPRESSION of material - Test/simulation of Bending and Twist
Sizing of mechanical . f . combined stresses in a beam;
; - Bending moment and equivalent stress - Good determination of external and 6 :
parts subjected to - ; . - Internal cohesive efforts, moments and
. - Strength condition internal cohesive efforts hours S
combined stresses | _ Stress diagrams - Good determination of stresses in a cross defqr mation ;
tion of beam - Equivalent efforts and moments
section orbeam . - Equivalent normal and shear stresses;
- Good representation of the diagrams of
the internal cohesive efforts and stresses: PRACTICALS: 2Hrs )
- Correct dimensioning of a beam. - Test/simulation of a combined stress of
cross-bending + torsion ;
BENDING + TORSION 4 - Internal cohesive efforts ;
- Bending moment and normal equivalent stress hours | - Equivalent efforts and moments
- Strength condition and rigidity ; - Equivalent normal and shear stresses;
- Law of HOOKE : Strength Condition and
rigidlity
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RECOMMANDATIONS
COMPETENCE CONTENTS / LESSONS EVALUATION INDICATORS TIME From real or virtual mechanisms of the
ELEMENTS VOLUME . .
environment of the trade/specialty,
D- DYNAMICS (All trades)
DYNAMICS OF A RIGID BODY IN TRANSLATION PRACTICALS : 4Hrs
Apply the fundamental |- Newton’s laws of motion - Simulation of the relation force /couple and
law of dynamics in |- Inertia and mass of rfigid bog}t/) IZ translation; 4 movement :
Galilean reference to |- Linear momentum of a rigid body in . hours | - [inear momentum/ Angular momentum
determine the translation; o o 1 ggz%‘ff/fzglgg d‘?é;h‘;. anZTizgs :r’; quiar - Relation force-acceleration ;
kinematics and - Fundamental Principle of Dynamics in translatig momentume ’ - Simulation of a rigid body in rectilinear
2 aked %agagegﬁr S | DYNAMICS OF THE RIGID BODY IN ROTATION |- Good application of the Fundamental g’."t’ O/” t‘.” I Otf;g’” ”;O;f"” "?b"” | ‘j” ax’f’
p 0 tii;n 9 - mo ﬁy nor |- Inertia and mass of a rigid body in rotation; Principle of Dynamics to a rigid body in ) "ZU a//oqtt3/ e /re at{on . orces /couple
ectiinear motion or |- Angular momentum of a rotating body; rectilinear and rotation motions 4 and veiocity/acceleration.
rotation about a fixed | .- v ofinertia of a ri igid body about an axis hours |- Determination of the energetic parameters
axis compared with a (Huygens’s theorem) of a rigid body in rectilinear motion or
given reference. - Fundamental Principle of Dynamics in rotation rotation motion about an axis,
- Graphs
WORK DONE BY A MECHANICAL ACTION
- Work done by a force in translation - Good definition of work, power and energy
- Work done by force in rotation or couple (potential, kinetic and mechanic) 04
POWER OF A MECHANICAL ACTION - Good determination of the work and the | hours |PRACTICALS : 4Hrs
- Power in translation mechanical power of a force / couple in a - Simulation of a rigid body in rectilinear
Apply the concepts of |- Power in rotation rectilinear or rotational movement motion or rotation motion about an axis,
Energy, Work and - Good determination of the efficiency of a - Simulation of the relation forces /couple
Mechanical Power | ENERGIES L o mechanism and velocity/acceleration:
- Potential Energy : Definition, Variation | Good calculation of the energy of a rigid - Determination of the energetic parameters
- Kinetic energy of a rigid body in translation, /in| - podly in rotation or in rectilinear 04 of a rigid body in rectilinear motion or
rotation : Definition, Variation , translations hours | rotation motion about an axis,
- Mechanical Energy of a rigid body in - Good application of the principle of
translation, /in rotation: Definition, Variation, conservation of mechanical energy
Conservation.
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