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Module Alms, Learning Outcomes and lndicative Contents

Module Obiectlves

Deflnltlons, Resolutlon of a Force in Plane, Moment of a Force, Couples, Transformation
of a Couple, Resolution of a Force into a Force and a Couple, lntroduction to the
Resuhant of Force Systems, Resultant of a Concurrent Coplanar Force System, Resultant
of a Non-Concurrent Coplanar Force System, Resultant of a Parallel Non-Coplanar Force

System, Resultant of a System of Couples in Space, Resultant of a Non-Concurrent Non-
Parallel Non-Coplanar Force System, lntroduction to Equilibrium, Equilibrium of a

Concurrent Coplanar Force System, Friction, Laws of Friction, Typ€s of Problems lnvolving
Friction, Centroid.
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Module tearnlnt
outcomes

A2.1 Resolve and analyze forces
A2.2 Determine resultants of concurrent, non-
concurrent, and parallel force systems.
A2.3 Apply the conditions of equilibriu m to solve static

A3.1 Explain the concept of friction and its laws.

A3.2 Analyze equilibrium problems involving friction in

82.1Work effectively in groups to analyze mechanical
systems.
B2.2 Communicate technical results clearly through
written and graphical presentations.

C1.1 Demonstrate responsibility and ethical behavior in
engineering practice.
C1.2 Respect teamwork values and maintain academic
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en tneenn systems such as
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roblems.

s and screws,

lndlcatlve Contents
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Introduction and Basic Concepts
Definition ofmechanics and its branches - fundamental units and
dimensions - concept of force, moment, and equilibrium -
introduction to systems ofunits and vector representation of
forces-

Resolution of Forces
Resolution ofa force in a plane and in space - rectangular
components - addition and subtraction of vectors - moment ofa
force about a point and an axis.

Couples rnd Resultants
Definition and characteristics ofa couple - transformation ofa
couple - equivalent systems - resolution ofa force into a force
and a couple - resultant ofa system ofcoplanar and non-coplanar
forces-

Equilibrium of Force Systems
Conditions for equilibrium - free-body diagrams - equilibrium of 8
concurrent and non-concurrent coplanar forces - equilibrium of hours
rigid bodies - examples and problem-solving.

Friction
Nature of friction - laws of dry friction - coeffrcients of friction - 6
angle ofrepose - applications involving wedges, ladders, belts, hours
and screws.

Unit l:

Unit 2:

Unit 3:

Unit 4:

Unit 5:

8

hours

6
hours

6
hours
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81.1 Construct and interpret free-body diagrams.

B1.2 Apply vector methods to solve problems involving
forces and moments.
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Centroids and Centers of Grsvity
Definition and significance - centroids oflines, areas, and 6

composite bodies - center ofgravity ofsolids - methods of hours

integration and symmetry.

Review and Applications
Ceneral review of statics principles - problem-solving involving 6
real mechanical systems - introduction to computational tools for hours

static analysis.

Unit 6:

Unit 7:

Learning and Teaching S$ategles

Stratetles

. Discussions

. Presentation

. Tutorial and graphics

. Problem solving

. Brain storming

. Proiect

. Problem Solving

. Report & discussion assessment

Student Workload (SWL)

93 Strucured SWI (h/w) 6.2Structured SWt (h/sem)

Unstructured SWt (h/sem) 57 Unstructured SwL (h/wl 5.8

Total SWt (h/seml 150

Delivery Plan (Weekly Syllabus)
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Materlal CoYer€d LOs

Week 1 Deflnitions, Resolution of a force ln plane, Resolution of a force in space,

Moment of a force.

42,87,B2,
c2

week 2 Resolution of a force in plane, Resolution of a force in space, Moment of a

force.

42,87,B2,
c2

week 3 Couples, Transformation of a couple, Resolution of a Force into a Force and

a Couple

A2,87,BZ,
c2

A2,BT,82,

C2

week 4 lntroduction for the Resultant of Force Systems, Resultant of a Concurrent

Coplanar Force System Resuhant of a Non Concurrent Coplanar Force

System,

Week 5

ffi
42,87,82,
c2

the Resuhant of Force Systems, Resultant of a Concurrent coplanar Force

System Resultant of a Non Concurrent Coplanar Force System,
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A2,87,82,
c2

Resultant of a Parallel Non Coplanar Force System, Resultant of a System of

couples in Space

week 6

A5, 81,82,
c2

Week 7 Resuttant of a Parallel Non Coplanar Force System, Resultant of a System of

Couples in Space

c2
A5,87,82,week 8 Resultant of a Non concurrent Non Parallel Non Coplanar force system,

lntroduction to Equilibrium, Equilibrium of a Concurrent Coplanar Force

System

A2week 9 Resultant of a Non concurrent Non Parallel Non Coplanar Force System,

lntroduction to Equilibrium

Week 10
Equilibrium of a Concurrent Coplanar Force System

A5,81, 82,
C2

C2

A5,Bt,82,week 11
Equilibrium of a Concurrent Coplanar Force System

week 12
Frlction, Laws of Friction, Types of Problems lnvolvinE Friction

A5, 81,82,
c2

Week 13
Friction, Laws of Friction, Types of Problems lnvolving Friction

Week 14
Centroid

A5, Bt,82,
c2

Week 15 Centroid A2, AS

Module Evaluation
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Iime/Number
weltht
(Marks!

week Due
Relevant Learnlng

Outcome

Qulztes 2 10% (10) 5 and 10 A2,A3

Assltnments 2 10% (10)
2,4,6,A,70,72

and 14

42,43

Prolects / Lab. 1 10% (ro) 13 42,43

FormatlvG

a$esslnent

Presentatlon 1 10% (10) 13 AZ,A3
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Summatlve

assessment

Mldterm Exam thr

Flnal Exam 3hr so% (so) 15 42,43

Total assessment
100% (10o

Marks)

A2

Delivery Plan (Weekly Lab. Syllabus)

-.,gi.ll,oe;-Yl 6\.i..lt

Materlal Covered

Week 1 Lab 1: lntroduction to Arduino Platform and Basic Circuitry

Week 2 Lab 2: Getting Started with C++ Pro8ramming on Arduino Platform

Week 3

Week 4 Lab 4: Understanding and lmplementing Analog Sensors with Arduino

Week 5 Lab 5: Controlling LEO with PwM Signals on Arduino

Week 5 Lab 6: Programming and Controlling Servo Motors with Arduino

Week 7 Lab 7: Using Uhrasonic Sensors for Distance Measurement with Arduino

Week 8 Lab 8: Precise Control of Stepper Motors with Arduino Programming

week 9 Lab 9: lntegrated Projects (Combining Sensors and Motors)

Week 10 Lab 10: lntegrated Proiects (Combining Sensors and Motors)

Week 11 lab 11: lntegrated Projects (Combining Sensors and Motors]

W€ak 12

W€ek 14

Week 15

Learning and Teaching Resources

u+.,;'lill-r+jll .,1,:l--.

Text
Avallabls ln the

tlbrary?

Requlrad faxts Engineering Mechanics by Meriam

Recommended Texts
Engineering Mechanics, Statics by R.C. Hibbler,4th Edition,

Macmlllan publishing company, 1986.

Ww https://eng.alayen .edu.iq/ / colleges/ e / 42

Yes

5

Yes

10% (10) 7

Lab 3: Hands-on Experiment with Buttons and Switches for lnput Control

Week 13



Gradlng Scheme
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Group Grade _!.I!rr Marks (%l Oefinltlon

success 6roup
(s0 - 1001

A - Excellent jj.r 90 - 100 Outstanding Performance

B - Very Good l\ ++ 80-89 Above average with some errors

C - Good 70-79 Sound work with notable errors

O - Satisfactory LF 50-69 Fair but with major shortcomings

E - Sufficient ..L& 50-59 Work meets minimum criteria

Fall Group
(0 - 4e)

Fx - Fail (rJlsJr +S) ,:. .|J (454s) More work required but credit awarded

F - Fail (o-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. 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.
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