
Quality of Measurement Coursework – Mar 2013 
 

You have four hours of lab time in lessons (you may wish to use an hour more than this in your own time); 
and you should use about the same time again (four to five hours) writing up. 
 
What kind of task? 

 • a careful measurement of a physical quantity;  
 • a careful quantitative study of the relationship between two or more variables, where 

there are some indications from theory of what to expect;  
 • a careful calibration of a sensor or instrument;  
 • a careful study of one or more of the properties of a sensor or instrument;  
 • a comparison of methods of measuring the same thing.  

The word ‘careful’ implies 

• practical skill (‘hands on’) and 

• thoughtful analysis of problems and data (‘minds on’).  
Candidates should demonstrate their ability to:  

 • recognise the qualities and limitations of measuring instruments, particularly resolution, 
sensitivity, calibration, response time, stability and zero error;  

 • identify and estimate the most important source of uncertainty in a measurement and 
seek ways to reduce it;  

 • consider the possibility of systematic errors and seek to estimate and remove them, 
including considering calibration;  

 • make effective plots to display relationships between measured quantities, with 
appropriate indication of uncertainty;  

 • use simple plots of the distribution of measured values to estimate the median (or mean) 
value and the spread (which may be estimated from the range of values), and to identify 
and account for outlying values.  

 

Suggested Tasks 
a careful measurement of a physical quantity 
• Measure breaking stress of steel (or another metal) – very simple, often has achieved low mark 

• Conductivity or resistivity of a metal 

• Emf and/or internal resistance of a cell 
• Gravitational field strength near the Earth’s surface – various methods, but will involve 

theory not yet covered in class 

• Planck constant – involves theory and practical not yet covered in class 

• Power and/or magnification of a lens 

• Speed of sound in air 

• Wavelength of red light 

• Young modulus of steel (or another metal) – has been done poorly many times 
 

a careful quantitative study of the relationship between two or more 
variables, where there are some indications from theory of what to 
expect 
• Absorption of light with thickness of materials, or concentration of a solution 

• Resistance of a metal wire with temperature 

• Response of a solar cell to varying light intensity 

• Speed of a trolley down a slope with angle – you might have done something like this before this year, 
but we haven’t done it yet this year 

• Speed of falling paper cones with area – you might have done something like this before this year, but we 
haven’t done it yet this year 

• Speed of a wave on a string with tension 

 



a careful calibration of a sensor or instrument – sensor calibrations require you 
to concentrate on careful measurements and on set-up and calibration of sensor (weaker 
students have found this hard in previous years, but good candidates can score high marks) 
• LDR 

• Linearly sprung potentiometer 

• Rotary potentiometer 

• Thermistor 

• Thermocouple 
 

a careful study of one or more of the properties of a sensor or instrument 
– sensor  studies require you to concentrate on careful measurements and on set-up and 
properties of sensor (many C-E grade candidates found experiments like this hard in 
previous years)  
• resolution of a thermocouple 
• response time of a photodiode and/or phototransistor 

• sensitivity of a thermistor 
 

a comparison of methods of measuring the same thing  
• Airflow from a fan using a hinged flap and angular variable resistor or with a hot wire anemometer 
• Liquid level based on flotation and a rotary potentiometer or using an LDR and light source 

• Mass using a sprung potentiometer or a strain gauge 

• Measuring ‘g’ in more than one way 

• Proximity using an ultrasonic sensor or a photodiode 

• Temperature using a thermocouple, thermistor or using change of resistance of a metal 
 

Candidates should develop a sense of pride in measuring as well as possible given the tools they have, and 
to be clear about how well the job has been done. They should be able to experiment well, to recognise 
the limitations of instruments and to discuss the uncertainty of measurements, learning to look for 
important sources of uncertainty and attempt to reduce them. They should also consider possible 
systematic errors and try to remove them. Candidates should be able to analyse data carefully, make 
intelligent use of graphs and tables, extract as much information as possible and present a report that 
explains clearly the procedures they have used. The written record should communicate the results 
obtained and have a clear outcome that is qualified with statements of uncertainty.  
 

Dates: 
All students must submit titles to Mr Davies by 12 Mar 2013. 
Equipment lists must be submitted to Mrs Hewins (physics technician) by Wed 13 Mar 2013. 
On Th 14 Mar, you must submit to Mr Davies: empty results tables (good to be word printed), risk 
assessment, outline of how uncertainties will be minimised in your practical. 
Students are allocated to groups and they will carry out their practical work in the lab as shown below: 
Group 1 - Wed 20 Mar P3 and P5, Th 21 Mar P5, Fri 22 Mar P1 – NB, LC, NL, HR, NR, SS, LT. 
Group 2 - Tu 26 Mar P1, We 27 Mar P3 and P5, Th 28 Mar P5 – PA, HB, AG, JJ, MSK, AS, CW 

Most of the information for this guidance sheet comes straight from the OCR Teacher Coursework Handbook. 
Everything from the handbook is in upright (non-italic) print. The handbook is available at: 
http://www.ocr.org.uk/download/sm/ocr_12544_sm_gce_ch.pdf 

and the criteria (attached) can be downloaded from: 

http://www.myphysics.org.uk/docs/ks5coursedatesQoMcriteria.pdf 

My comments providing my opinions and my guidance are all in italic print. 
The topics that I recommend more strongly are in bold print. 
In some cases, I have added some notes in italics to the suggested title provided by OCR.. 
 

Deadline for submitting final coursework for assessment is: 
Wednesday 17 April 2013 – 

coursework submitted after this date will not be marked. 


