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21. The Vaccination Program Problem 
 

Two months ago, a frightening new disease emerged out of nowhere and 

killed several hundred people in a remote farming community before it was 

successfully brought under control by the army. Based on the testimony of the 

few survivors, this disease caused those infected with it to violently attack and 

bite anyone they could get their hands on. Those who were bitten soon 

started doing the same and it’s no surprise that this new disease has been 

dubbed the zombie virus by the news reporter. You’re worried that if a similar 

outbreak happened in a more heavily populated area, the disease could 

quickly sweep across the whole country or maybe even the world, before it 

could be brought under control, and this could bring humanity to an abrupt 

end. After many weeks of hard work, you’ve created a virus against this new 

disease and you’ve calculated that to be effective at stopping any further 

outbreaks getting out of hand and turning into a full-blown zombie 

apocalypse, you need to make sure that at least 95% of the population is 

vaccinated. It takes 6 minutes to give someone a shot and you have a team 

of 2,500 trained health professionals to administer them, each of whom can 

work for 16 hours a day. To the nearest whole day, how long will it take to 

vaccinate enough people in the USA (assuming a population of 250 million) 

to prevent a zombie apocalypse happening there?  

 

  A.  297 days. 

  B.  396 days. 

  C. 475 days. 

  D.  594 days. 

 

 

 

 

  

 

   

   



 

What answer did you get? 
 

A: You’re way off there! You’d twice as many health professionals to get 95% 

of the population vaccinated in that amount of time. 

B: Your team could only get it done that fast if they worked 24 hours a day, 

and there’s no way they could do that for very long. 

C: Something’s gone with your calculations there, or are you only going to 

give your staff four hours off a night? If they don’t get enough rest they’ll 

end up making mistakes and you’ll miss your target of having 95% of the 

population vaccinated 

D: Spot on, but if you’re going to get everyone vaccinated before there’s 

another outbreak, you’d better get started as soon as possible. 

 

 

 

 

 

 

 

 

 

 

 

 

How to work it out:  For the vaccination program to be successful, you 

need to vaccinate 95% of the population, so the first thing you need to 

do is work out how many people that is. This is done by multiplying 250 

million (the total population size) by 0.95 (95% expressed as a decimal 

fraction). This tells you you’ll need to vaccinate 237.5 million people. 

Next, you need to work out how long it will take to vaccinate this many 

people. It takes 6 minutes to administer each vaccine, so the total time 

is 6 times the number of people to be vaccinated (237.5 million), which 

is a staggering 1,425 million minutes. However, this isn’t the actual time 

it will take, because you have 2,500 all of whom can be working at the 

same time. To work out the actual time, you need to divide the 1,425 

million minutes by the number of workers you have on your team 

(2,500), and that gives you an actual time of 570,000 minutes or, if we 

divide it by 60 (the number of minutes in an hour), 9,500 hours. Each 

worker can only work 16 hours a day, so to get the actual number of 

days it will take, you will need to divide the number of hours required 

(9,500) by the length of each person’s working day (16 hours), this gives 

you the required length of your vaccination program in days, which is 

593 and three quarter days, or, to round it up to the nearest whole day, 

594 days. As you can see, vaccinating a population against a disease 

can take a very long time! 


