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PAG9: Investigating capacitors
9.3 Investigating factors affecting the capacitance of a capacitor
TEACHER/TECHNICIAN
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Introduction
This practical activity can be used to introduce or derive the equation C =   based on the identification of proportionality between C and A, and inverse proportionality between C and d.  Alternatively, it can be used as an activity to reinforce the formula which has been taught theoretically prior to the practical activity.
Whilst this equation is not explicit in the Physics B (Advancing physics) specification, it can be used as the basis for teaching combinations of capacitors in series.
Aim
· To confirm the relationship between capacitance C, area of capacitor plate A and distance of separation d.
Intended class time
· 45 to 60 minutes

Links to Specification

Physics A
· 6.1.1 capacitance; C =  ; the unit farad
· 6.2.3(b) parallel plate capacitor C = 
Physics B
Not detailed in the specification, but can be used as part of the teaching sequence on capacitors.
Practical Skills
· 1.2.1(a) apply investigative approaches
· 1.2.1(b) safely and correctly uses a range of practical equipment and materials
· 1.2.1(d) makes and records observations
· 1.2.1(e) keep appropriate records of experimental activities
· 1.2.1(f) present information and data in a scientific way
· 1.2.1(h) use online and offline research skills
· 1.2.1(i) correctly cite sources of information
· 1.2.1(j) use a wide range of instruments, equipment and techniques
· 1.2.2(a) using appropriate analogue apparatus to record length/distance, temperature, pressure and volume
· 1.2.2(b) use of appropriate digital instruments including multimeters
· 1.2.2(c) use of methods to increase accuracy of measurements
· 1.2.2(e) use of calipers and micrometers for measuring small distances using digital or vernier scales
· 1.2.2(g) designing, constructing and checking circuits
CPAC
· (2) Applies investigative approaches
· (3) Safely uses a range of practical equipment and materials
· (4) Makes and records observations
· (5) Researches, references and reports
Mathematical skills
· M0.1 Recognise and make use of appropriate units in calculations
· M0.2 Recognise and use expressions in standard form
· M1.1 Use an appropriate number of significant figures
· M2.2 Change the subject of an equation
· M2.3 Substitute numerical values into algebraic equations using appropriate units
· M3.1 Translate information between graphical, numerical and algebraic forms
· M3.2 Plot two variables from experimental or other data
· M3.3 Understand that y = mx + c represents a linear relationship
· M3.4 Determine the slope of a linear graph
Equipment
· cardboard
· scissors
· aluminium foil
· crocodile clips
· leads
· multimeter with capacitance range
· insulating materials

Health and Safety
Before carrying out any experiment or demonstration based on this guidance, it is the responsibility of teachers to ensure that they have undertaken a risk assessment in accordance with their employer’s requirements, making use of up-to-date information and taking account of their own particular circumstances. Any local rules or restrictions issued by the employer must always be followed. 
Notes
· These practical activities are not controlled assessments, should not be carried out in exam conditions and can be adapted by the centre. Students can collaborate during the activities which should take place as part of the normal teaching sequence. They are intended to be formative with students acquiring and practising skills throughout the course. 
· To achieve a pass in the Practical Endorsement each student is required to demonstrate competence in all the skills, apparatus and techniques listed in section 1.2 of the specification and assessed against the Ofqual Common Practical Assessment Criteria (CPAC) at the end of the course. 
· The skills, apparatus and techniques can be demonstrated during any practical work undertaken during the A Level course whether an OCR practical activity or not.
· It is possible to carry this out as a class activity providing each learner demonstrates the practical skills required. The individual readings are then shared for analysis by each learner.
Recording
· Learners should not need to re-draft their work but rather keep all their notes as a continuing record of practical activity.
· Learners should have evidence of the data collected in a clear tabulated form.
In addition to support their preparation for written examinations:
· They should have suggested or supported the equation for capacitance
· They should have determined a value for 0 and recorded it with appropriate units
· They should have researched and referenced the concept of stray capacitance
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