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If I were to offer to pay you $500 a day for 30 days OR give you one penny on the first 
day and each day double the previous day’s amount, which would you pick?  The $500 a day 
looks attractive and you would have $15,000 at the end of the month. But if you chose to take a 
penny on day one, have it doubled on the next day, and each day the previous day's amount 
doubled, you would have  $10,737,418.24!  (See attached chart)

Every semester at the beginning of the AP Calculus AB class, the teacher (who happens 
to be my wife, Judy) teaches a lesson entitled “Risky Business.”  This lesson is a simulation of 
how a disease spreads through a population. The students pretend to be guests at a reception. 
They roll dice to greet each other rather than shake hands and use the results of the roll to 
determine if the greeting caused exposure to the virus. Then, they record the results and move on 
to greet someone else. This process is repeated over and over for a period of ten minutes with 
students continually moving through the room and greeting other students. The results are then 
graphed and mathematically modeled and every time, a graph of exponential  and logistic growth 
is the result. (If you have a child who is currently enrolled in or has had AP Calculus, ask him or 
her to show you their class data and analysis.)

The penny on day one scenario is an example of exponential growth. To understand the 
worldwide pandemic we are currently experiencing, you have to understand the math behind it. 
People who are downplaying the current pandemic as hype and trying to compare it to normal 
influenza, do not understand the math involved.  They do not understand that comparing the 
numbers of “normal flu” to the early numbers in a pandemic is apples to oranges.

We are currently in the midst of a worldwide pandemic. There is a virus which has no 
cure and no vaccine. It kills 3% of its victims whereas other strains of flue kill  0.1% of its 
victims.  The virus is currently on six continents and not only in one region of the world at a time 
as normal influenza would be. The spread of this virus is demonstrating exponential growth.  My 
wife and one of her colleagues have been graphing the announced numbers of cases in 
Pennsylvania, and true to form, the growth has been exponential.

We know from previous pandemics that the sharp increase in the number of cases will 
eventually level out. At that point it's called a logistic curve.  That doesn't mean the pandemic is 
over because many people will still be getting sick and dying. What it does mean is that the 
increase in the number of people becoming infected will slow down and eventually decrease, 
though it is hard to predict when.  What we know about this logistic curve and pandemics is that 
we're in this for the long haul.

There is a very good video on Youtube which does a nice job explaining the math without 
requiring you to have a math degree to understand it.  Go to youtube.com and search for 
“Exponential growth and epidemics.”

As I mentioned there is no cure and no vaccine for this particular virus. So the only thing 
we can do is try to slow its spread. That is where the concept of "social distancing" comes into 
play.  If we limit exposure to one another and, therefore, possible exposure to the virus, the curve 
will eventually flatten.  That is why a number of states have closed schools and asked for 
gatherings of people to be avoided.

There is no guarantee that this two-week closure of schools and other actions 
taken by the governor will cause the graph of the COVID-19 cases to slow. (Flatten the curve)   
If it doesn't, more closures and more restrictions will be needed to slow the spread of the virus.  
This is going to mean more disruption.

On our webpage we have a section titled “Understanding the Math of a Pandemic.”  The 
aforementioned video and three useful articles are included to help understand what we face.

http://youtube.com
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Which Would You Choose?      Linear Growth versus Exponential Growth

$500 per Day for 30 Days

Day Amount 
Paid

Cumulative 
Amount

0 $500.00 $500.00
1 $500.00 $1,000.00
2 $500.00 $1,500.00
3 $500.00 $2,000.00
4 $500.00 $2,500.00
5 $500.00 $3,000.00
6 $500.00 $3,500.00
7 $500.00 $4,000.00
8 $500.00 $4,500.00
9 $500.00 $5,000.00
10 $500.00 $5,500.00
11 $500.00 $6,000.00
12 $500.00 $6,500.00
13 $500.00 $7,000.00
14 $500.00 $7,500.00
15 $500.00 $8,000.00
16 $500.00 $8,500.00
17 $500.00 $9,000.00
18 $500.00 $9,500.00
19 $500.00 $10,000.00
20 $500.00 $10,500.00
21 $500.00 $11,000.00
22 $500.00 $11,500.00
23 $500.00 $12,000.00
24 $500.00 $12,500.00
25 $500.00 $13,000.00
26 $500.00 $13,500.00
27 $500.00 $14,000.00
28 $500.00 $14,500.00
29 $500.00 $15,000.00
30 $500.00 $15,500.00

Double the Amount per Day for 30 Days

Day Amount Paid Cumulative 
Amount

0 $0.01 $0.01
1 $0.02 $0.03
2 $0.04 $0.07
3 $0.08 $0.15
4 $0.16 $0.31
5 $0.32 $0.63
6 $0.64 $1.27
7 $1.28 $2.55
8 $2.56 $5.11
9 $5.12 $10.23
10 $10.24 $20.47
11 $20.48 $40.95
12 $40.96 $81.91
13 $81.92 $163.83
14 $163.84 $327.67
15 $327.68 $655.35
16 $655.36 $1,310.71
17 $1,310.72 $2,621.43
18 $2,621.44 $5,242.87
19 $5,242.88 $10,485.75
20 $10,485.76 $20,971.51
21 $20,971.52 $41,943.03
22 $41,943.04 $83,886.07
23 $83,886.08 $167,772.15
24 $167,772.16 $335,544.31
25 $335,544.32 $671,088.63
26 $671,088.64 $1,342,177.27
27 $1,342,177.28 $2,684,354.55
28 $2,684,354.56 $5,368,709.11
29 $5,368,709.12 $10,737,418.23
30 $10,737,418.24 $21,474,836.47
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