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DCS41980 
Use Physics in Engineering 

 
 

Descriptor This unit covers the competency to solve problems involving linear 
motion, momentum, impulse, forces, work, energy, power, friction, 
heat transfer, thermal expansion, atomic model basic electricity and 
the competency to conduct and report on experiments. 

Hours 40 hours 

Employability skills The required outcomes described in this unit of competency 
contain applicable facets of Employability Skills. 
The Employability Skills Summary of the qualification in which this 
unit of competency is packaged will assist in identifying 
Employability Skills requirements. 

Pre-requisite unit Nil. 

Application This unit applies to technician level activities in a civil engineering 
environment. 
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ELEMENT 
Elements describe the outcomes 
of a unit of competency. 

PERFORMANCE CRITERIA 
Performance Criteria specify the level of performance required 
to demonstrate achievement of the Elements. Terms in italics 
are elaborated in the Range Statement.  

1. Use consistent units systems 
for the measurement of 
quantities. 

1.1 Use S.I. units for measuring quantities 
1.2 Convert quantities between different unit systems 
1.3 Apply accuracy measures in calculations 

2. Use scalar and vector analysis 
in engineering problems. 

2.1 Identify scalar and vector quantities 
2.2 Use graphical and numerical procedures to evaluate 

resultants of vectors 
2.3 Use procedures to resolve vector quantities into 

orthogonal components 
2.4 Solve problems involving the equilibrium of concurrent 

forces 
3. Solve problems involving linear 

motion. 
3.1 Solve motion problems involving constant velocity 
3.2 Solve motion problems involving constant acceleration 
3.3 Use graphical and/or numerical procedures to evaluate 

acceleration, velocity, displacement and duration 
4. Solve problems involving 

momentum, impulse and force. 
4.1 Solve problems involving the Principle of Conservation 

of  Momentum 
4.2 Solve problems involving impulse and change of 

momentum 
4.3 Solve problems involving forces in accelerated linear 

motion 
4.4 Distinguish between mass and weight 

5. Solve problems involving work 
and energy. 

5.1 Solve problems involving the evaluation of quantities of 
work and energy (potential and kinetic energy) 

5.2 Solve engineering problems involving mechanical power 
and efficiency 

5.3 Apply the Principle of Conservation of Energy 
5.4 Solve problems involving loss of energy due to friction 

and drag 
6. Solve problems involving 

temperature and heat. 
6.1 Convert temperature between different scales. 
6.2 Identify different heat transfer processes (conduction, 

convection, radiation) 
6.3 Solve problems involving heat energy transfer and 

states of matter 
6.4 Solve problems involving thermal expansion 

7. Describe the atomic model of 
matter and solve problems 
involving electric circuits. 

7.1 Identify the components and configuration  of the atom 
7.2 Describe situations involving electrostatics 
7.3 Identify the components and variables in an electric 

circuit 
7.4 Solve problems involving electric circuits, electrical 

machinery and power 
8. Perform, report and assess 

laboratory experiments. 
8.1 Read and apply experiment procedures 
8.2 Perform and analyse measurements and quantify their 

precision 
8.3 Analyse experiment results, assess the validity of stated 

hypotheses and attainment of aims 
8.4 Report and comment on experiment aims, procedure 

and conclusions 
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REQUIRED SKILLS AND KNOWLEDGE 
This describes the essential skills and knowledge and their level required to complete this unit. 
 
Essential knowledge: 

• S.I. basic and secondary units 
• Properties of scalar and vector quantities 
• Equilibrium of forces 
• Motion in constant velocity 
• Motion in constant acceleration 
• Momentum and its conservation. 
• Newton’s three laws 
• Mass and weight 
• Work done by a force 
• Potential and kinetic energies 
• Conservation of Energy 
• Power and efficiency 
• Temperature and Heat 
• Heat transfer by conduction, convection and radiation. 
• Heat Energy 
• Thermal expansion 
• The atomic model 
• Electrostatics 
• Electric circuits: potential, current, resistance, resistivity of materials and power. (V=I×R, 

P=V×I) 
• Experiments and practical contexts. 
 

Essential skills: 
Ability to: 

• Convert between different unit systems 
• Perform summation and resolution of vectors in orthogonal directions 
• Perform problem involving the equilibrium of forces 
• Apply the Principle of Conservation of Momentum to evaluate velocities following collisions 
• Use the change of momentum to evaluate collision forces. 
• Solve problems involving linear accelerated motion and forces 
• Apply the Principle of Conservation of Energy  
• Evaluate friction and drag forces associated with energy loss 
• Evaluate machinery power and efficiency in producing mechanical work. 
• Convert temperature between different scales 
• Evaluate heat energy, heater’s power and temperatures of equilibrium 
• Evaluate dimension changes in solids and identify effects of differential expansion of bodies 
• Identify atomic and molecular forces; and states of matter 
• Describe and interpret situations involving electrostatics 
• Evaluate the variables of a circuit (V, I, R and power) and the equivalent resistance of 

resistors arranged in series and parallel 
• Read, plan and apply experiment procedures, analyse measurements and report on 

findings. 
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RANGE STATEMENT 
The Range Statement relates to the unit of competency as a whole. It allows for different work environments and 
situations that may affect performance. Add any essential operating conditions that may be present with training 
and assessment depending on the work situation, needs of the candidate, accessibility of the item, and local 
industry and regional contexts. 

Vector summation and 
resolution may include 

• Displacements and velocities 
• Forces 
• Momentum 

Conservation of 
momentum may include 

• Velocities of bodies after collision 
• Forces during collision and effects of padded protection 

on safety in construction and industrial environments. 
Energy conservation and 
loss may include 

• Principle of conservation of energy in conservative 
systems 

• Energy loss due to drag and/or friction 
Electric power may include • Production of mechanical power using electric 

equipment. 
• Calculation of electric energy consumption. 
• Energy consumption of electric heaters. 

The atomic model 
component may include 

• The particles and configuration of the atom 
• Atomic forces 
• Kinetic energy of particles and the states of matter 

Laboratory experiments 
may include 

• The equilibrium of concurrent forces 
• The Centre of gravity of planar shapes 
• Measurement of volumetric weight 
• Measurement of acceleration  
• Measurement of gravity acceleration 
• Measurement of friction forces 
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EVIDENCE GUIDE 
The evidence guide provides advice on assessment and must be read in conjunction with the 
Performance Criteria, Required Skills and Knowledge, the Range Statement and the Assessment 
Guidelines for this course. 

Critical aspects of 
assessment and 
evidence required to 
demonstrate this 
competency unit: 

• Vector analysis is used to evaluate resultants and resolve into 
components numerically in orthogonal directions using 
trigonometric ratios.  

• Quantities are classified into vectors (displacement, velocity, 
acceleration, force, momentum, …) and scalars (distance, 
speed, energy, work, power, …) 

• Momentum is conserved during collision and unbalanced 
forces produce a change of momentum or accelerated motion. 

• Energy is conserved in closed (conservative) systems and 
work done by external forces alters the energy of systems. 

• Heat, mechanical work, motion of bodies and electric work are 
integrated in energy/work relations. 

• Experiment reports must include a comparison of measured 
results with those using numerical procedures, an assessment 
of measurement accuracies and of the suitability of  numerical 
procedures and the experiment. 

Access and equity 
considerations: 

The assessment environment should not disadvantage the 
candidate. 

Context of and 
specific resources 
for assessment: 

This unit may be assessed on the job, off the job or a combination 
of both on and off the job. Where assessment occurs off the job, 
that is the candidate is not in productive work, then an appropriate 
simulation must be used where the range of conditions reflects 
realistic workplace situations. The competencies covered by this 
unit would be demonstrated by an individual working alone or as 
part of a team.  

Method of 
assessment: 

Assessors should gather a range of evidence that is valid, 
sufficient, current and authentic.  
Evidence can be gathered through a variety of ways including direct 
observation, supervisor’s reports, project work, samples, 
questioning, workplace-supervised practicals, remote labs, 
simulations, video, assignments, quizzes, scenario participation, e-
portfolios and other techniques as required. 
Questioning should not require language, literacy and numeracy 
skills beyond those required in this unit.  
The candidate must have access to all tools, equipment, materials 
and documentation required and must be permitted to refer to any 
relevant workplace procedures, product and manufacturing 
specifications, codes, standards, manuals and reference materials. 

 


