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	MECHANICS: RIGID BODIES (2)

	This section is an introduction to moments in static contexts. The only situations considered are bodies that may be modelled as (possibly non-uniform) rods and rectangular laminas. The only forces considered are coplanar, and act perpendicular to the rod or to an edge of the lamina. The learning outcome should be read in the light of this restriction. 
In more advanced work, moments are described as acting about an axis, and learners should be aware of this. Given the restrictions on the situations considered, however, moments may be described as acting about a point, with an implied axis perpendicular to the plane in which the forces are acting. This is consistent with the approach used to describe rotations in 2-D.

	Rigid bodies in equilibrium
	MF13
	Be able to calculate the moment of a force about a point or axis. 
	
	Units of moment are N m.
	Vector treatment.

	
	F14
	Understand that a rigid body is in equilibrium when the resultant force is zero and the sum of the moments about any one point is zero.
	
	
	

	
	F15
	Understand that a system of forces can have a turning effect on a rigid body.
	
	Moment
	

	
	F16
	Know that, for the purpose of calculating its moment, the weight of a body can be taken as acting through a point. 
	The point is the centre of mass of the body.
Questions will be restricted to cases where the centre of mass is given or can be found using symmetry or can be found from consideration of moments.
	Uniform
	Finding the centre of mass of a composite body.
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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

Learners will be familiar with equilibrium problems if the object in question has no size. If the object has size, then equilibrium of moments also must be considered. Start with simple problems where the forces are all acting at right angles or are parallel. This will help learners develop the strategy of needing two equations for each situation; equilibria of forces and equilibria of moments. There may be more than two unknowns however so emphasize that by taking moments about other points in the problem then additional equations can be formed where necessary. Finally, once they are familiar with this strategy more complex problems can be attempted.

Common misconceptions or difficulties learners may have

Learners should be aware that:
· for a uniform rod the weight acts at the midpoint of the rod,
· for a non-uniform rod the weight acts at either a specified given point or is to be determined by moments,
· for a uniform rectangular lamina, the weight acts at its point of symmetry. 
Another key observation is that we are free to take moments anywhere. This means that by taking moments around points which forces go through, the calculations become a lot simpler. 
Additionally, it may seem at first that a problem should have a number of unknowns, but by applying moments around different points the extra unknowns will be able to be determined.

Conceptual links to other areas of the specification

There is a clear link with the previous work on Newton’s First Law and Applications of vectors in a plane. This topic extends the learners knowledge of these concepts and tests their ability to draw clear diagrams and apply conditions of equilibria to rigid body problems. For extension, learners could use these methods in conjunction with the Laws of Friction to solve sliding and toppling problems.
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Thinking Contextually

Contexts and problems learners should be able to solve include:
a) Be able to determine forces acting on a horizontal beam.
b) Be able to determine forces acting on an object that is being towed.
c) Be able to determine forces on an object that is being hung on a vertical surface.

Resources
	Title
	Organisation
	Description
	Ref

	Moments
	MEI
	A commentary of the underlying mathematics, a sample resource, a use of technology, links with other topics, common errors, opportunities for proof and questions to promote mathematical thinking.
	F13, F14, F15b and F16

	Moments
	BBC
	Recap notes from GCSE science

	F13

	Calculating moments
	S-cool
	Definition of moment.

	F13

	Law of the Lever
	Niall Murphy
	Video defining terms in moments and describes a classroom experiment

	F13

	Swings and Roundabouts
	Nrich
	Puzzle linking moments with trig
	F13

	Intro to Moments

	pmd07ptu
	This is a tutorial video on how to solve simple equilibria problems using Moments. This could be used as a `flipped learning’ resource where learners watch the video before a lesson on the topic.
	F13, F14, F15b and F16

	Sliding and Toppling 
	pmd07ptu
	This tutorial video goes over a contextual example to determine whether an object slides or topples. This could be used as a `flipped learning’ resource where learners watch the video before a lesson on the topic.
	F13, F14, F15 and F16

	Moments
	Geogebra
	Interactive demonstration of when a rigid body will be in equilibrium when the resultant moment is zero and the resultant force is zero.


	F13, F14, F15 and F16

	Overarch
	Nrich
	Investigation using moments.

	F16

	Overarch 2
	Nrich
	Follows on from Overarch 1. Bricks are 20cm long and 10cm high. If you built a tower of single bricks without using mortar on a flat horizontal surface, how tall would the tower have to be for it to overhang by 1 metre? How big an overhang is it possible to make like this?

	F16
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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 2017 - 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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