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Introduction
This programme module may be delivered as a standalone module leading to certification in a QQI minor award. It may also be delivered as part of an overall validated programme leading to a Level 5 QQI Certificate. 
The teacher/tutor should familiarise themselves with the information contained in Laois and Offaly ETB’s programme descriptor for the relevant validated programme prior to delivering this programme module.
The programme module is structured as follows:
	1. Title of Programme Module

	2. QQI Component Title and Code

	3. Duration in hours

	4. Credit Value of QQI Component

	5. Status

	6. Special Requirements

	7. Aim of the Programme Module

	8. Objectives of the Programme Module

	9. Learning Outcomes

	10. Indicative Content

	11. Assessment
a. Assessment Technique(s)
b. Mapping of Learning Outcomes to Assessment Technique(s)
c. Guidelines for Assessment Activities

	12. Grading

	13. Learner Marking Sheet(s), including Assessment Criteria


Integrated Delivery and Assessment
The teacher/tutor is encouraged to integrate the delivery of content where an overlap between content of this programme module and one or more other programme modules is identified. This programme module will facilitate the learner to develop the academic and vocational language, literacy and numeracy skills relevant to the themes and content of the module. 
Likewise the teacher/tutor is encouraged to integrate assessment where there is an opportunity to facilitate a learner to produce one piece of assessment evidence which demonstrates the learning outcomes from more than one programme module. The integration of the delivery and assessment of level 5 Communications and level 5 Mathematics modules with that of other level 5 modules is specifically encouraged, as appropriate. 
Indicative Content
The indicative content in Section 10 does not cover all teaching possibilities. The teacher/tutor is encouraged to be creative in devising and implementing other approaches, as appropriate. The use of examples is there to provide suggestions. The teacher/tutor is free to use other examples, as appropriate. The indicative content ensures all learning outcomes are addressed but it may not follow the same sequence as that in which the learning outcomes are listed in Section 9. It is the teacher’s/tutor’s responsibility to ensure that all learning outcomes are included in the delivery of this programme module.

Title of Programme Module
Mechanics

Component Name and Code 
Mechanics 5N1638

Duration in Hours
150 Hours (typical learner effort, to include both directed and self directed learning)

Credit Value
15 Credits 

Status
This programme module may be compulsory or optional within the context of the validated programme. Please refer to the relevant programme descriptor, Section 9 Programme Structure

Special Requirements
None

Aim of the Programme Module
This programme module aims to provide the learner with the knowledge, skills and capacity to adopt a systematic approach to solving physical problems encountered in Mechanics.

Objectives of the Programme Module
· To assist the learner in acquiring the skills necessary to solve a variety of mechanical problems
· To enable the learner to develop both an analytical and logical approach to problem solving 
·  To assist the learner in appreciating the wide and practical applications of mechanics
·  To facilitate the learner to carry out a variety of practical investigations related to the field of mechanics
· To improve the learner’s competence in using a scientific calculator
· To improve the learner’s proficiency in using SI units of measurement
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to Mechanics through the medium of the indicative content 
· To enable the learner to take responsibility for his/her own learning.

Learning Outcomes of Level 5 Mechanics 5N1638
Learners will be able to: 
1. Analyse the key principles and concepts in relation to vectors, kinematics, static, dynamics, energy, projectiles, collision, circular motion and fluids
2. Interpret key terminology, standard measurements, expressions and symbols in relation to vectors, kinematics, static, dynamics, energy, projectiles, collision, circular motion and fluids
3. Interpret a range of laws and principles related to mechanics including Young’s modulus, Newton’s laws, laws of conservation, Kepler’s law, Archimedes principles a the law of floatation
4. Examine the relationship between various types of energy and the process of converting energy into different forms
5. Explain the concept of motion in relation to mass, weight, friction and use of pulleys
6. Explain key principles and characteristics of moving objects in relation to velocity, displacement, acceleration, and motion
7. Determine the effect of forces and stresses on materials to include use of levers, gravity, equilibrium and bending moment
8. Determine the effect of a range of factors on a projectile travelling on a horizontal plane, including angle of projection, velocity, height and range
9. Calculate the efficiency and mechanical advantage of a variety of machines
10. Construct graphs to illustrate and interpret the results of tests
11. Apply laws of conservation to solve problems in elastic and inelastic linear collisions
12. Utilise a range of appropriate equipment to test, quantify and resolve mechanical forces and laws
13. Employ a range of appropriate mathematical formulas and equations to resolve and test mechanical laws and theories
Indicative Content 
This section provides suggestions for programme content but is not intended to be prescriptive. The programme module can be delivered through classroom based learning activities, group discussions, one-to-one tutorials, field trips, case studies, role play and other suitable activities, as appropriate.
Section 1 : Vectors
Facilitate the learner to:
· Distinguish between vectors and scalars
· Represent a system of vectors graphically
· Determine the resultant of a system of vectors using:
· The triangle rule
· The parallelogram rule
· Resolve a vector into perpendicular components
· Add and subtract vectors algebraically
· Multiply and interpret the multiplication of a vector by a scalar
· Determine the magnitude and direction of a vector

Section 2: Kinematics
Facilitate the learner to:
· Distinguish between displacement and distance, velocity and speed
· Measure the velocity of a moving object
· Construct and interpret displacement/time and velocity/time graphs for a variety of motions
· Distinguish between uniform velocity, average velocity and instantaneous velocity
· Derive the three equations of motion:
· v = u+at, 
· s = ut +½ at2
· v2 = u2 + 2as

· Use the three equations of motion to solve problems regarding bodies moving with uniform acceleration
· Use velocity/time graphs to calculate distance travelled
· Analyse the motion of body falling freely due to a gravitational force
Section 3: Statics
Facilitate the learner to:
· Verify the parallelogram law for the addition of two forces
· Specify the conditions necessary for a body to be in static equilibrium
· Analyse a system of coplanar forces in equilibrium
· Define the moment of a force
· Analyse simple loaded frameworks
· Apply the principle of moments and static equilibrium to solve various problems involving loaded frameworks, beams and levers
· Calculate support reactions for a cantilever and a beam
· Define and solve simple problems on:
· Stress
· Strain
· Young’s modulus
· Measure young’s modulus for a material


Section 4: Dynamics
Facilitate the learner to:
· Define momentum
· State  and apply newton’s laws of motion to solve problems relating to a body’s motion under the influence of a number of forces, including friction
· Measure the acceleration of a moving body
· Distinguish between mass and weight
· Explain the term ‘limiting friction’
· Determine a body’s coefficient of friction
· Analyse the motion of masses attached to strings moving over fixed pulleys
· Analyse the motion of a simple pendulum oscillating through a small angle


Section 5: Work, Energy and Power
Facilitate the learner to:
· Apply the law of conservation of energy in the solving of various energy conversion problems 
· Define work, energy and power
· Derive an expression for potential energy and kinetic energy of a body
· Prove that the sum of the potential energy and the kinetic energy remains constant for a free falling body
· Use conservation of energy to solve problems on projectiles and pendulums
· Calculate the efficiency, mechanical advantage and velocity ratio of a variety of machines

Section 6: Projectiles
Facilitate the learner to:
· Analyse the motion of projectiles on a horizontal plane, including the following:
· Determine the path followed by a projectile in terms of vectors
· Derive vector expressions for the displacement and velocity of a projectile on a horizontal plane as a function of time
· Express the time of flight for a projectile on a horizontal plane in terms of its initial velocity
· Determine the effect of the following factors on a projectile travelling on a horizontal plane:
· Angle of projection
· Range
· Maximum height 
· Velocity (in magnitude and direction)

Section 7: Collisions, Circular Motion, and Fluids
Facilitate the learner to:
· Define the impulse of a force
· State the law of conservation of momentum
· State Newton’s law of restitution
· Apply laws of conservation to solve problems in elastic and inelastic linear collisions
· Determine energy losses in collisions
· State and interpret Newton’s law of Gravitation
· Analyse planetary motion
· State Kepler’s third law of planetary motion
· State Archimedes’ Principle
· Derive the Law of Flotation from Archimedes’ Principle

Assessment
[bookmark: Section11]11a. Assessment Techniques
Learner Record				40%
Skills Demonstration			20%
Examination – Theory Based		40%
11b.Mapping of Learning Outcomes to Assessment Techniques
In order to ensure that the learner is facilitated to demonstrate the achievement of all learning outcomes from the component specification; each learning outcome is mapped to an assessment technique(s). This mapping should not restrict an assessor from taking an integrated approach to assessment.
	Learning Outcome
	Assessment Technique

	1. Analyse the key principles and concepts in relation to vectors, kinematics, static, dynamics, energy, projectiles, collisions, circular motion and fluids
	Examination/Skills Demonstration/Learner Record

	2. Interpret key terminology, standard measurements, expressions and symbols in relation to vectors, kinematics, static, dynamics, energy, projectiles, collision, circular motion and fluids
	Examination/Skills Demonstration/Learner Record

	3. Interpret a range of laws and principles related to mechanics including Young’s modulus, Newton’s laws, laws of conservation, Kepler’s law, Archimedes principles a the law of floatation
	Examination/Skills Demonstration/Learner Record

	4. Examine the relationship between various types of energy and the process of converting energy into different forms
	Examination/Skills Demonstration/Learner Record

	5. Explain the concept of motion in relation to mass, weight, friction and use of pulleys
	Examination/Skills Demonstration/Learner Record

	6. Explain key principles and characteristics of moving objects in relation to velocity, displacement, acceleration, and motion
	Examination/Skills Demonstration/Learner Record

	7. Determine the effect of forces and stresses on materials to include use of levers, gravity, equilibrium and bending moment
	Examination/ Skills Demonstration/Learner Record

	8. Determine the effect of a range of factors on a projectile travelling on a horizontal plane, including angle of projection, velocity, height and range
	Examination

	9. Calculate the efficiency and mechanical advantage of a variety of machines
	Examination

	10. Construct graphs to illustrate and interpret the results of tests
	Skills Demonstration/Learner Record

	11. Apply laws of conservation to solve problems in elastic and inelastic linear collisions
	Examination

	12. Utilise a range of appropriate equipment to test, quantify and resolve mechanical forces and laws
	Skills Demonstration/Learner Record

	13. Employ a range of appropriate mathematical formulas and equations to resolve and test mechanical laws and theories
	Examination/Skills Demonstration/Learner Record



11c. Guidelines for Assessment Activities
The assessor is required to devise assessment briefs and marking schemes for the Skills Demonstration and Learner Record.  In devising the assessment briefs, care should be taken to ensure that the learner is given the opportunity to show evidence of achievement of ALL the learning outcomes. Assessment briefs may be designed to allow the learner to make use of a wide range of media in presenting assessment evidence, as appropriate. Quality assured procedures must be in place to ensure the reliability of learner evidence.

	Skills Demonstration
	40%

	
The learner will complete skills demonstrations at times throughout the duration of this programme module, dictated by the internal assessor/another qualified person in the centre for whom the candidate undertakes relevant tasks


	
Candidates will be assessed in a broad range of practical skills and knowledge while carrying out at least 4 practical investigations. These practical investigations will be based on a range of specific learning outcomes. 

Candidates will demonstrate adherence to safe working practices throughout the demonstrations. 

The skills demonstrations will be evidenced by a primary record of results and/or observations taken







	Learner Record
	20%

	
Statement around time allocation for this assessment activity here (see page 31 of the QQI Guidelines for Preparing Programme Descriptors)

	
Students compile a personal laboratory notebook, covering specified aspects of the learner’s experience during the relevant skills demonstrations

The learner record will be self-reported, and include the laboratory reports of at least 4 practical investigations completed by the candidate.

Each report will describe all stages of the procedure, including:
· the aims of the investigation
· a description of materials and methodology used
· the set-up of materials used
· collection of data
· a record of all results and observations
· an analysis of the findings
· conclusions



The assessor is required to devise examination papers, marking schemes and outline solutions for the Examination.  In devising the examination papers (select as appropriate), care should be taken to ensure that the learner is given the opportunity to show evidence of achievement of ALL the learning outcomes. Assessment briefs may be designed to allow the learner to make use of a wide range of media in presenting assessment evidence, as appropriate. Quality assured procedures must be in place to ensure the reliability of learner evidence.
	Examination – Theory
	40%

	The examination will be 2 hours in duration

	
The internal assessor will devise a theory-based examination that assesses candidates’ ability to recall and apply theory and understanding, requiring responses to a range of question types, short answer and structured.

The format of the examination will be as follows:

Section A
10 short answer questions
Candidates are required to answer all 10 (2 marks each)

Section B
2 structured questions, not more than one question per section
Candidates are required to answer 2 (10 marks each)





Grading
Distinction: 	80% - 100% 
Merit:		65% - 79%
Pass: 		50% - 64%
Unsuccessful:	0% - 49%

At levels 4, 5 and 6 major and minor awards will be graded. The grade achieved for the major award will be determined by the grades achieved in the minor awards.
	Mechanics 5N1638
	Learner Marking Sheet
Skills Demonstration 40%
Learner Record 20%



Learner’s Name: ________________________________
	Assessment Criteria
	Maximum Mark
	Learner Mark

	
Skills Demonstration

	
	

	· Effective execution of practical investigations including adherence to health and safety procedures
	20
	

	· Accurate recording of measurements and/or observations
	20
	

	Subtotal
	40
	

	
Learner Record
	
	

	· Accurate description of aims, material and methodology
	5
	

	· Concise record of results and observations, including a primary record
	5
	

	· Comprehensive analysis of results and interpretation of observations
	5
	

	· Logical conclusions based on results and observations
	5
	

	Subtotal
	20
	

	Total Mark
	60
	




NO ROUNDING OF MARKS

The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the marks awarded here have been transcribed to the Summary Results Sheet


External Authenticator's Signature: ............................................................   Date: ...............................


	Mechanics 5N1638

	Learner Marking Sheet
Examination 40%



Learner’s Name: ________________________________
	Assessment Criteria
	Maximum
Mark
	Learner
Marks

	
Section A: 10 Short Questions
All questions carry equal marks 
	
	

	Question No.:	1
	2
	

	 		2
	2
	

			3
	2
	

			4
	2
	

			5
	2
	

			6
	2
	

			7
	2
	

			8
	2
	

			9
	2
	

			10	
	2
	

		Subtotal
	20
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Section B: Structured Questions
2 structured questions, 10 marks per question
	
	

	Question No.:	1
	10
	

	                         2                                                                      
	10
	

		Subtotal
	20
	

	Total Mark
	40
	



NO ROUNDING OF MARKS

The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the marks awarded here have been transcribed to the Summary Results Sheet


External Authenticator's Signature: ............................................................   Date: ...............................
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