[image: ]
Teacher Delivery Guide Mechanics: 3.01 Quantities and Units

	OCR
Ref.
	Subject Content
	Stage 1 learners should…
	Stage 2 learners additionally should…
	DfE Ref.

	3.01 Quantities and Units in Mechanics

	3.01a






3.01b
3.01c
	SI units
	a) Understand and be able to use the fundamental quantities and units in the S.I. system: length (in metres), time (in seconds), mass (in kilograms).

Learners should understand that these three base quantities are mutually independent.

b) Understand and be able to use derived quantities and units: velocity (m/s or m s-1), acceleration (m/s2 or 
m s-2), force (N), weight (N).

Learners should be able to add the appropriate unit to a given quantity.

	






c) Understand and be able to use the unit for moment (N m).
	MP1
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DISCLAIMER
This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk
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Thinking Conceptually
General approaches:
This topic should be taught concurrently within the context of the other sections of the syllabus. Every time a problem is solved the standard S.I. units should be used and it should be emphasised that these are the units of measure that are acceptable in this course. Learners should be familiar with these unit suffixes from GCSE. At the beginning of the delivery of the course it may be worthwhile to explain to learners that these are the units used. Students should be aware that a k in front of the unit means 1000, for example 5 kN = 5000 N.
Common misconceptions or difficulties learners may have:




There should be few misconceptions with this although learners will be used to using m/s instead of ms-1. This is easily explained by utilising the laws of indices to explain why this is the case. For example, the formula for velocity  states that it is distance divided by time or [meters]/[seconds] which can be written as [metres][seconds]-1 and hence the ms-1. This can also be explained for acceleration and moments. Learners may query why N is used for weight. This is explained by using the formula  which has units kgms-2 which is an equivalent unit of measure for force and hence are the same as .
The full treatment of dimensional analysis will be met by those studying Mechanics in Further Maths, but a gentle introduction to the concept of thinking about the constituent parts of units will be very helpful to Maths students as well and help to prevent mistakes.
Conceptual links to other areas of the specification:
This is linked into every topic in the Mechanics syllabus and whenever measurements are used within a calculation there should be an emphasis on the correct use of units and consideration of what the correct units should be. Additionally, this topic is a precursor to the Further Maths topic 6.01-Dimensional Analysis and can be demonstrated as an introduction to this topic. 


Thinking Contextually
In Mechanics and Physics almost every quantity will have a dimension in either mass, length and/or time. These quantities will require S.I. units and so learners will be required to learn and remember the basic quantities and their S.I. units. 
When discussing problems in context, in particular when modelling, there are opportunities both to think about appropriate units and to use ad hoc dimensional methods to provide rationale for a given model.
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Resources
	Title
	Organisation
	Description
	Ref

	Quantities and Units
	pmd07ptu
	This is a simple starter video. For each slide ask students to the most appropriate unit of measure that should be used. 
	3.01a and 3.01b

	All in a Jumble
	Nrich
	A simple card-sorting activity where learners have to match the quantity, amount and unit of measure correctly
	3.01a and 3.01b

	Moment of a force
	Underground Maths
	Glossary entry 
	3.01c

	Why do we care about units
	Laboratory for Atmosphere and Space Physics
	Some notes on the Basic SI units and introduces the idea of converting between different systems.
	3.01a and 3.01b

	Moments
	GCSE.com Revising Revision
	Recap of GCSE Physics demonstrating the formula and the units for moments
	3.01c

	International System of Units (SI)
	National Institute of Standards and Technology
	[bookmark: _GoBack]Notes on base units and derived units
	3.01a and 3.01b

	SI Units: Length
	National Institute of Standards and Technology
	Notes on the definition of the metre, the units for length and the derived unit for acceleration. Also includes some interesting details of the conversion factor with American and Imperial units of length.
	3.01a and 3.01b
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OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. 
© OCR 2020 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.
OCR acknowledges the use of the following content: n/a
Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk
We’d like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.
Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding organisation, you can request more information by completing the Expression of Interest form which can be found here: www.ocr.org.uk/expression-of-interest
Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: 
www.ocr.org.uk/i-want-to/find-resources/
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