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Module Objectives
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Module Objectives for Engineering Mechanics/Statics:

V. Understand the fundamental concepts and principles of Statics, including motion, forces,
and acceleration.

Y. Apply kinematic equations to analyze the motion of particles and rigid bodies in various
scenarios.

Y. Determine the relationship between forces, mass, and acceleration using Newton's laws of
motion.

¢, Apply the principles of work and energy to analyze and solve dynamic problems.




°. Analyze and calculate linear and angular momentum, and apply the principle of impulse
and momentum to dynamic systems.
1. Understand and apply the principles of vibrations and oscillations in mechanical systems.

Module Learning
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\. Apply fundamental concepts of engineering mechanics/statics to analyze and
solve problems related to the equilibrium of rigid bodies.

Y. Demonstrate a deep understanding of vector mathematics and its application in
statics, including vector addition, subtraction, dot product, and cross product.

Y. Apply the principles of static equilibrium to solve problems involving forces and
moments acting on rigid bodies in two and three dimensions.

¢. Analyze and calculate the internal forces, such as axial forces, shear forces, and
bending moments, in statically determinate structures using methods such as
the method of sections and the method of joints.

0. Utilize free-body diagrams to model and analyze the forces acting on a structure
or a rigid body, and determine the resultant forces and moments at specific
points.

1. Analyze and calculate the centroid and moment of inertia of various two-
dimensional shapes, including rectangles, triangles, and circles, and apply these
concepts to determine the stability and strength of structures.

V. Apply the concepts of friction and its effects on the equilibrium of bodies in
statics, including calculating static and kinetic friction forces and determining
the angle of friction.

A. Analyze and calculate the forces in trusses and frames, including the method of
joints and the method of sections, and determine the stability and structural
integrity of these systems.

1. Apply the principles of equilibrium to solve real-world engineering problems,
such as determining the stability of structures, calculating the forces on
supports and connections, and analyzing the behavior of mechanical systems.

\ .. Communicate effectively, both orally and in writing, to present and explain the
analysis, results, and solutions of engineering mechanics/statics problems.

By achieving these module learning outcomes, students will develop a strong
foundation in engineering mechanics/statics and be equipped with the
necessary knowledge and skills to analyze and solve a wide range of engineering
problems involving static equilibrium and structural stability.

Indicative Contents
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Indicative content includes the following.

\. Introduction to Statics
e Definition and scope of statics
e Fundamental concepts and principles
e Importance of statics in engineering
Y. Vectors and Vector Analysis
e Vector representation and operations
e Vector components and coordinate systems
e Vector addition, subtraction, and scalar multiplication




Forces and Moments
e Forces and their characteristics
e Resultant and equilibrium of forces
e Moment of a force and its properties
e Couples and their effects
Equilibrium of Rigid Bodies
e Free body diagrams and force analysis
e Equations of equilibrium in two and three dimensions
e Solving equilibrium problems using scalar and vector approaches
e Applications to simple systems and structures
Truss Structures
e Introduction to truss analysis
e Method of joints and method of sections
e Determination of member forces and support reactions
Friction
e Laws of friction and frictional forces
e Types of friction and their characteristics
e Calculation of frictional forces and moments
e Applications to inclined planes, wedges, and screws
Center of Gravity and Centroids
e Definitions and properties of center of gravity and centroids
e Determination of center of gravity and centroids of simple shapes
e Composite bodies and distributed loads
Moments of Inertia
e Moment of inertia and its physical significance
e Calculating moments of inertia for simple shapes
e Parallel-axis and perpendicular-axis theorems
e Application of moments of inertia in engineering analysis

Learning and Teaching Strategies
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Type something like: The main strategy that will be adopted in delivering this module is
to encourage students’ participation in the exercises, while at the same time refining and

Strategies expanding their critical thinking skills. This will be achieved through classes, interactive

activities that are interesting to the students.

tutorials and by considering types of simple experiments involving some sampling
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Projects / Lab.
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Delivery Plan (Weekly Syllabus)
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Material Covered

e Static science — Definitions

Y e Forces ,Curers (bi-axis)
v eForce components
£,0 eComposition
eResolution of forces
1LY eMoment of a force
b eCoupling
q Equilibrium of planar forces
). oFree-body diagram
V)0 eCentroid & center of gravity (for area & bodies)
Y eMoment of inertia
V¢ eDirect stress & direct strain and their relation
eShearing forces and bending moment >s diagrams.
Vo e Final Examination

Learning and Teaching Resources
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Text

Available in the Library?

Required Texts

Engineering Mechanics/ Statics, Fourteen Edition, R.C.
Hibbeler

yes




Engineering Mechanics Volume \ Statics Seventh Edition J. L.
Meriam L. G. Kraige Virginia Polytechnic Institute and State
Universit

Engineering Mechanics, Lectures, Notes and Solutions,
University of AL Qadisiyah Roads & Transport Department
by Alaa J. Alnsrawy

\- Engineering Mechanics , Ferdinand L. Singer
Y- Engineering Mechanics, Meriam

Recommended Texts ) ) ) ) ) No
Y- Engineering Mechanics/ Statics, Arthur P. Boresi &

Richard J. Schmidt

Websites
Grading Scheme
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Group Grade el Marks % | Definition

A - Excellent kel q.-).. Outstanding Performance

B - Very Good (BENVES A - A4 Above average with some errors
Success Group C - Good NVES V. -VvA Sound work with notable errors
(0 -1-) SZt-isfactory laugin 1.-14 Fair but with major shortcomings

E - Sufficient Jgado 0.-094 Work meets minimum criteria
Fail Group FX - Fail dxdleall W) cwl)) | (£0-29) More work required but credit awarded
(- —¢9) F - Fail ol (--€¢) Considerable amount of work required

Note: Marks Decimal places above or below -,0 will be rounded to the higher or lower full mark (for example a
mark of 0¢,0 will be rounded to 00, whereas a mark of 0¢,¢ will be rounded to 0¢. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




