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Maths skills – M2.5 Using logarithms
Tutorials
Learners may be tested on their ability to:
· Use a logarithmic scale in the context of microbiology

e.g. growth rate of a microorganism such as yeast
Logarithms
Logarithms are powers to which a base is raised. For example, if we take the following expression: 
‘10 to the power 2’		(written as 102)
10 is the base, 
2 is the power. 
102 = 100
Since 10 to the power 2 equals 100, log of 100 equals 2 because the log of 100 equals the power to which the base of 10 is raised.
Log to the base 10 is written log with a subscript 10 (log10), but in general the term log is taken to mean log to the base 10.
the power of 10 that gives 100 is 2
log 100 = 2
Logarithms are really useful for providing a better scale when dealing with quantities that vary considerably.
For example, imagine sketching a graph where the scale goes from zero to 100,000, but with values such as 10 and 50 that are of interest.
If you were to plot this on a normal scale, lower values would all clump together.  If however, you plotted the log of each value, the points on the graph would be much easier to separate.  If, on this scale of zero to 100,000 you had values to plot at points 10, 50 100, 3,000 and 90,000, you could plot the value that was equal to these as powers to which 10 is raised.
So Log 10 is equal to 1 because the power that base 10 has to be raised to give a value of 10, is 1.
Log 50 is 1.7.  This is because 10 raised to the power 1.7 equals 50.  
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Log 100 is 2,  
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and Log 3000 equals 3.48, because 10 to the power 3.48 equals 3000.
Finally log 90,000 equals 4.95.   So on your graph, instead of plotting 10, 50, 100, 3000 and 90,000, you would plot 1, 1.7, 2, 3.48 and 4.95.  You can see that these are much more sensible numbers to use to make visual comparisons.
Logarithm scales are used when measuring sizes of earthquake – the Richter scale.  So an earthquake that measures 6 has a value of 10 to the power 6, and is much smaller than an earthquake that measures 7 because this one is 10 to the power 7, a factor of 10 times larger. It is the log of the value that is recorded.
Mostly we use log to the base 10, written as log.  But occasionally we use log to the base 2.7182818…. the number goes on for ever…  this is the number e.  You will see it written as ln, which is simply another way of writing log to the base e.  e is the exponential function, and is used, for example, when looking at the growth of populations.
Logarithms are very useful in microbiology when studying the growth rates of microorganisms. As discussed in section M0.5, bacterial cells multiply exponentially with one bacterial cell usually dividing every 20 minutes or so under standard conditions. The cells produced will form a sequence of numbers:
1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024 …
If you plot these data in the standard way you get an exponential growth curve that looks like this:
Number of bacterial cells

Time (min)
However, if instead you plot the data using a logarithmic scale (or take the log of each number and plot these values) you get a straight line relationship like this, because the logarithm is the power to which a base is raised, and if you plot the log you are taking a power relationship and plotting it as a linear relationship.



Number of bacterial cells

Time (min)
Data plotted using a logarithmic scale can be more manageable when visualising and interpreting the exponential relationship. 
This resource has been produced as part of our free A Level teaching and learning support package. All the A Level teaching and learning resources, including delivery guides, topic exploration packs, lesson elements and more are available on the qualification webpages.
 If you are looking for examination practice materials, you can find the Sample Assessment Materials (SAMs) on the qualification webpages: Biology A / Biology B

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.
If you do not currently offer this OCR qualification but would like to do so, please complete 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/

Produced in collaboration with the University of East Anglia
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

This resource has been produced as part of our free A Level teaching and learning support package. All the A Level teaching and learning resources, including delivery guides, topic exploration packs, lesson elements and more are available on the qualification webpages.
 If you are looking for examination practice materials, you can find the Sample Assessment Materials (SAMs) on the qualification webpages: Biology A / Biology B

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.
If you do not currently offer this OCR qualification but would like to do so, please complete 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/


0	20	40	60	80	100	120	140	160	180	200	1	2	4	8	16	32	64	128	256	512	1024	0	20	40	60	80	100	120	140	160	180	200	1	2	4	8	16	32	64	128	256	512	1024	image2.jpeg
A LEVEL
BIOLOGY A
BIOLOGY B (ADVANCING BIOLOGY)

Tutorial




image1.jpg
A LEVEL

BIOLOGY A O( :R
BIOLOGY B (ADVANCING BIOLOGY) _
Tutorial Oxford Cambridge and RSA




