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Coffee – Core Maths

29,000 single-use coffee pods end up 

in landfill every single minute – and 

they take on average 500 years to 

break down.

Grind
1) Using the assumption that around 40% of the World’s population drink coffee every day, use 
appropriate calculations to show if 29,000 seems plausible or not

2) It is claimed that the coffee pods take an average of 500 years to break down. If the length of time to 
decompose follows a normal distribution and the standard deviation is 50 years, what percentage of 
the pods would decompose in under 400 years?

7) EXTENSION: A different coffee pod producing company claims that they take between 150 and 500 
years to decompose. Assuming a normal distribution and that only 1% of pods lie outside of that range, 
what would be the standard deviation?

3) Grind claim that their coffee pods fully decompose in just 180 days. A sample of their pods are tested 
to see how long they take to decompose, with the following results (in days):

149 156 143 150 178 180

135 137 178 160 183

Assuming that the time taken to decompose follows a normal distribution with a standard deviation of 
17.2 days, find a 90% confidence interval for the mean time taken to decompose and, hence, comment 
on Grind’s claim.

4) An estimated 14 billion Nespresso pods are sold each year. Of these, 29% are recycled. If Nespresso 
wants to be able to say that half of all their pods are recycled, how many more pods would need to be 
recycled each year? 

5) A study looks into coffee consumption per capita (in lbs) and Mortality Ratio from Covid. 
Mortality Ratio is Death Cases/Covid Cases.
The data for 10 randomly selected countries is shown below.

Coffee consumption 14.33 12.79 10.8 14.33 11.24 11.9 12.79 17.42 10.58 13.45
Mortality Ratio 0.026 0.022 0.005 0.011 0.020 0.025 0.025 0.016 0.007 0.018

a) Find the correlation coefficient between these variables and comment, in context, on the result.

b) Sam looks at the data for 25 countries and finds a PMCC value of -0.248. They say, “Because my 
sample size was larger, this proves that drinking coffee reduces the chance of death from Covid”.
Comment on this claim.

6) An incredibly heavy coffee drinker may have around 25 cups per day. For someone like this, is it 
possible they would drink a swimming pool’s worth of coffee in their life time?
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Core Maths Coffee - ANSWERS

1) Assumptions:

20% of the coffee drinkers in the world use pods (this feels like a high estimate to me)

People that drink coffee have 4 per day.

There are 8 billion people in the world.
𝑃𝑜𝑑𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦 = 𝑃𝑒𝑜𝑝𝑙𝑒 × % 𝑜𝑓 𝑐𝑜𝑓𝑓𝑒𝑒 𝑑𝑟𝑖𝑛𝑘𝑒𝑟𝑠 × 0.2 × 4

8𝑏 × 0.4 × 0.2 × 4 = 2.56𝑏

29,000 per minute is 29000 × 60 × 24 = 41 760 000 (ie around 40 million per day)

So yes. It seems plausible.

2) 

3) Mean of sample is 159
95% confidence leads to a z value of 1.96.
n=11

Confidence interval is (148.8 , 169.2)
180 is above the confidence interval so for this experiment, the time taken seems to be 
less than 180 days.

4) They’d need to recycle an extra 21%.
14𝑏 × 0.21 = 2.94𝑏

5a) r=0.240 There is no correlation between coffee consumption and Covid mortality rates

5b) Sam’s claim is not valid. A value of -0.24 is still not really enough to claim correlation. A 
sample size of 25 is also not very large.

6) Assumptions:
Starts drinking coffee at 15 and lives to 100 (choosing fairly extreme values)
A mug of coffee holds 300 ml.
A swimming pool is 25x10x1.5 metres
One litre of water = 1000 cm3

𝑚𝑙 𝑝𝑒𝑟 𝑐𝑢𝑝 × 𝑐𝑢𝑝𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦 × 𝑑𝑎𝑦𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 × 𝑦𝑒𝑎𝑟𝑠 𝑑𝑟𝑖𝑛𝑘𝑖𝑛𝑔 𝑐𝑜𝑓𝑓𝑒𝑒 ÷ 1000 ≈ 233 000 𝑙𝑖𝑡𝑟𝑒𝑠

Swimming pool holds 
2500 × 1000 × 150 = 375 000 000𝑐𝑚3

This is 375 000 litres
So, No, it is unlikely, even at that rate to drink a swimming pool’s worth.


