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Session description

Mechanics helps us model the real world but it can be difficult to 

incorporate practical activities into our mechanics lessons. This session 

will offer practical demonstrations which are easy to set up and use, and 

which help expose misconceptions and deepen understanding of 

mechanics principles. 

Aimed at teachers who are new to teaching mechanics or those who want 

to incorporate practical activities and demonstrations into their lessons. 



Barriers to using practicals

▪ How frequently do you carry out practicals in your mechanics lessons?

▪ What prevents you from carrying out practicals? 

▪ What barriers do you face when you consider doing a practical? 



Common barriers

▪ Time

▪ Lack of / access to equipment

▪ Cost

▪ Accuracy of measurements

▪ Complexity of scenarios

▪ The practical not working

▪ Fear?

▪ …



Pulleys



Equilibrium?

Image taken from Savage & Williams (1990), Mechanics in Action, CUP

▪ What might students think will happen?

▪ What assumptions are being made?

▪ What will happen if the system is set to 

be moving? 



Observations



Make-your-own-pulley



Exam preparation?

OCR, GCE Mathematics (AS), H230-02, June 2022. OCR material is reproduced by permission of OCR.



Friction



Friction

• With the table flat, what forces are acting on the board rubber? 

• If we lift the table just enough so that the object doesn’t move,

what forces will be at play? 

Have the forces changed at all?

• What questions might you want 

students to ask at this point?  



On the point of slipping – practical activity

Fill out the grid in your handout, thinking about the key learning  

points, misconceptions and observations.

• Consider the table flat.

• Consider the table lifted at an angle so the rubber doesn’t move. 

• Gradually incline the table so that the board rubber starts to slip.

• Turn object over and repeat inclining of surface. Do you think it will slip 

at a bigger or smaller angle? What explanation could your students give 

for this?





Increasing the mass

• What happens when the mass of the object is increased? 

• Does this increased mass impact the point of slipping? What will 

students think will happen? 

Image taken from Savage & Williams (1990), Mechanics in Action, CUP



Exam question 1

Edexcel, GCE Mathematics, Paper 9MA0/03,  Oct 2020, Q1.

Edexcel material is reproduced by permission of Edexcel. For the latest examiners’ reports, please also refer to the Edexcel website.

α

What misconceptions do you think 

students made in answering this 

question?

How might our previous experiment 

have helped the understanding of this?

mg

4

5
mgmgcos(α) =

F=
3

5
𝑚𝑔



“the third part was found to be much more 

challenging…a common response was that as m 

increases, R increases and so F increases to a 

larger value than before,… with no consideration of 

the component of weight acting down the plane.”

Edexcel, GCE Mathematics, Paper 9MA0/03,  Oct 2020, Q1.

Edexcel material is reproduced by permission of Edexcel.

For the latest examiners’ reports, please also refer to the Edexcel website.



Exam question 2

AQA, GCE Mathematics, 7357/02, June 2018, Q13

AQA material is reproduced by permission of AQA.

For the latest examiners’ reports, please also refer to the AQA website.

Consider looking for past 

exam questions that you can 

easily recreate as a practical. 



Exam question 2

AQA, GCE Mathematics, 7357/02, June 2018, Q13

AQA material is reproduced by permission of AQA.

For the latest examiners’ reports, please also refer to the AQA website.



Key Takeaways?

▪ Practicals don’t need complicated equipment.

▪ 5–10 minutes is enough.

▪ Students will understand the algebra better if they have experienced the 

models.

▪ Practicals are an easy to draw out common misconceptions that are 

highlighted by examiners. 

Download a copy of 

‘Mechanics in Action’ 

from the STEM 

Centre e-library.



Reflection

Which practical will you try next time you teach Mechanics?



Teaching Mechanics 1 & 2

▪ Extended courses to improve subject 

knowledge and pedagogy

▪ TM1 covers the mechanics content of A level 

Mathematics 

▪ TM2 covers the mechanics in A level Further 

Maths

▪ A mixture of online sessions and two in-

person study days

amsp.org.uk/events/extended-pd-courses 

https://amsp.org.uk/events/teaching-mechanics-1-tm1/
https://amsp.org.uk/events/teaching-mechanics-1-tm1/
https://amsp.org.uk/events/teaching-mechanics-2-tm2/
https://amsp.org.uk/events/teaching-mechanics-2-tm2/
https://amsp.org.uk/events/extended-pd-courses
https://amsp.org.uk/events/extended-pd-courses
https://amsp.org.uk/events/extended-pd-courses
https://amsp.org.uk/events/extended-pd-courses
https://amsp.org.uk/events/extended-pd-courses
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