
 

Mathematics (Core) Level 3 Certificate (AS level equivalent) 
  

We hope you enjoyed the taster lesson and that it has inspired you to think about 
continuing maths beyond GCSE.  It would support your A level courses and enable 
you to carry on with a subject at level 3 that you both enjoy and find 
fascinating. Maths is included in many university courses so it will help you feel more 
confident at your next stage too. It can be daunting to find maths at university when 
you haven’t studied it for 2 years.  
 
We have come up with some activities we think you will find enjoyable. We have 
followed them with some mymaths links that support the maths required. To 
login, the username is Brock and the password is prime. This will be both a 
refresher for you and a chance to learn some new maths before you start at 
Brockenhurst College.  
 
Let’s start with a bit of fun.  

 
The Mathematics of Love – Hannah Fry – (17mins video)  
This includes some interesting mathematical ideas. Hannah looks at patterns, 
predictions and probability and gives three mathematically verified top tips for love. 
It’s meant to be enjoyable so don’t take it too seriously!  
  

https://www.youtube.com/watch?v=yFVXsjVdvmY  
  

Voting Systems is a topic on the Core Maths Course and the video looks at how 
people vote on attractiveness. You may be surprised.  Another article that looks 
at voting is the following:  
 
How to resolve the premier league  
  
These are strange times we are living through and we thought you might like to 
consider how maths can help us to deal with the challenges the times have created.   
For our safety football had to cease when the full season had not been completed. 
How can the football league tables now be completed to give fair results? It’s not as 
easy as you might think:  
https://plus.maths.org/content/how-resolve-premier-league  
 
Underlying Maths - voting systems and work with averages, weighted averages.  
https://app.mymaths.co.uk/489-revision/revise-averages  
https://app.mymaths.co.uk/522-lesson/weighted-mean  
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Fermi estimation   A Reality Check on Renewables – David MacKay (18 mins 
video)  
  
Fermi Estimation is a term you probably haven’t come across before. Often referred 
to as ‘back of the envelope calculations’ you may well have used maths in this way 
yourself but not realised it had a specific name. Watch this video from David McKay 
in which he investigates ways we might one day be able to stop using fossil fuels:  
https://www.ted.com/talks/david_mackay_a_reality_check_on_renewables?language
=en  
  
Some links that may help.  
https://app.mymaths.co.uk/77-lesson/estimating-introduction  
https://app.mymaths.co.uk/78-lesson/estimating-calculations-1  
  
Tree Diagrams and Medical Screening   
In the taster lesson we used tree diagrams to consider medical screening.  For more 
examples similar to those in the video look to the files in your resource package:  

Tree diagrams DNA testing (supplementary) video.mp4  
Students sheet screeningV8.1(1).docx  
 

These links to my maths lessons on related topics might also be helpful.  
https://app.mymaths.co.uk/3262-lesson/frequency-trees  
https://app.mymaths.co.uk/385-lesson/conditional-probability-2  
 
Again there has been a lot in the news about testing recently so you may want to 
consider how maths might have a bearing on overcoming Coronavirus.  
 
Exponential Growth, Percentage Multipliers and the R-number (Spread of virus 
e.g. covid-19)  
You can’t have failed to hear about the R number in news briefings, social media and 
the newspapers. Here is a chance to read about the mathematics relating to this. 
Don’t worry if you can’t follow the article in its entirety; just try to get the gist of what 
you are reading about. There is a possibility that you may find it difficult to read about 
Coronavirus. We understand this, so please feel free to skip this article if you might 
find it distressing.  
https://plus.maths.org/content/maths-minute-r0-and-herd-immunity  
 
Understanding multipliers and knowing what we mean by exponential growth are key 
to this article so you could have a look at some of the following mymaths links to help 
you better understand the maths. If you choose to do Core maths a good 
understanding of multipliers will help you be efficient in your calculations and help 
you to get the very best out of the course.   
https://app.mymaths.co.uk/224-lesson/exponential-graphs  
 
One of our favourite stories about the Emperor’s daughter is included at the end.  
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https://app.mymaths.co.uk/143-lesson/percentage-change-1  
using multipliers to calculate percentage increase and decrease.  
 
https://app.mymaths.co.uk/144-lesson/percentage-change-2  
Multiple percentage changes using multipliers.  
  
More ideas for future watching  
  
Films:  A beautiful Mind, The imitation game, The Man who knew Infinity, X plus Y  
  
Hannah Fry gave the 2019 Royal Institution Christmas Lectures this year. If you are 
interested here is a link to one of them called How to Bend the Rules, where all sorts 
of algorithms are considered.  Do we have any Rubix cube champions here?   
https://www.youtube.com/watch?v=TtisQ9yZ2zo  
  
If you haven’t come across numberphile it’s worth checking out as you will find some 
interesting activities on there. Here is Hannah Fry talking about how to win at Rock, 
Paper Scissors but there’s a lot more.  
https://www.youtube.com/watch?v=rudzYPHuewc  
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Students sheet - Screening  
 
Read the questions below and then give your initial responses. Make some 
brief notes to explain your reason(s) for each decision.  
  

1. DNA is collected from a crime scene. Due to the nature of the crime, the police are 

certain this is the criminal’s DNA. The police have no leads to start with but then the 

DNA is matched to someone recorded on the National DNA database. The 

probability a random person’s DNA would match the sample is calculated to be 1 in 

1 000 000.   

 

How convinced would you be that the person is guilty?  
 

  
  
  
2. The government has a screening program for a potentially fatal medical condition 
which is thought to affect 1 in 1000 of the population. 100 000 people are tested.   
The test is not completely accurate.  It gives a positive result for 98 out of 100 
patients with the condition. The test also gives a negative result for 98 out of 100 
without the condition.  
 
 How worried should someone be if they have a positive result?    
 

  
  
  
3. In the USA, 20 000 air traffic controllers undergo random drug testing. The test is 
good but not perfect.  It is found that 96% of those who use drugs test positive, and 
93% of those that do not use drugs test negative.   
 
Based on previous figures, the Federal Airline Authority believes that 99% of air 
traffic controllers are drug free.   
 



 
How convinced should you be that someone who tests positive is a drug 
user?  
 

  
  
   
Read Q1 again and try to fill in the boxes indicated by the arrows below.  
  

 
 
 
 
 
 
 
 
 
 
 
 



 
 
  
  
Now that you have these numbers to help you, how convinced are you that the 
person with matching DNA is guilty?  
  
  
2. The government has a screening program for a potentially fatal medical condition 
which is thought to affect 1 in 1000 of the population. 100 000 people are tested.   
The test is not completely accurate.  It gives a positive result for 98 out of 100 
patients with the condition. The test also gives a negative result for 98 out of 100 
without the condition.  
 How worried should someone be if they have a positive result?    

  
  
3 In the USA, 20 000 air traffic controllers undergo random drug testing.   
The test is good but not perfect.  It is found that 96% of those who use drugs test 
positive, and 93% of those that do not use drugs test negative.   
 
Based on previous figures the Federal Airline Authority believe that 99% of air traffic 
controllers are drug free.   
 
Do you think it’s likely that people identified as positive by the test are guilty of 
taking drugs?  
  
  



 

  
  
  

4.  A company is considering introducing a filter to its email system to remove 
unwanted advertising mail which is sometimes referred to as SPAM. It is suggested 
that the filter will save time and prevent email storage capacity being wasted.   
 
The SPAM filter has three different settings, light, normal and strict, which effects 
how many of the SPAM emails are filtered and how many genuine emails are 
incorrectly filtered out. The details are shown below.  
 

Setting  Percentage of SPAM correctly 
filtered  

Percentage of genuine emails 
incorrectly filtered  

Light  90%  2%  

Normal  95%  3%  

Strict  99%  5%  

  
The company receives approximately 100 000 emails per week of which about 5% 
are SPAM.   
Use the information above to find out how many of the company’s emails are likely to 
be affected by each of these settings.   
 
State whether you would recommend the SPAM filter and give your reasons 
for this decision.    
 


