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How many? 

Days in the year = 365 

  

Hours in the year?  

 

Minutes in the year? 

  

Seconds in the year? 

  



I have €1 to invest for a year 

and a bank offered me a  

whopping 100% interest? 

 

What do I expect to get? 

 
 

Flip chart: Define variables 
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I have €1 to invest 

for a year 

at100% interest? 
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Every six months? 
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Every 3 months? 



 

My money was compounded 

Every six months? 

Every three months? 
 

 
 



 

My money was compounded 

Every six months? 

Every three months? 

Every month? 

Every day? 

Every hour……… 
 

 
 

20 



20 



How often interest 

is compounded 
Final Value F 

Yearly 𝐹 = 1 1 + 1 2 = 2.0 

Every 6 months 𝐹 = 1 1 +
1

2

2

 = 2.25 

Every 3 months 

Every month 

Every week 

Every day 

Every hour 

Every minute 

Every second 

How often interest 

is compounded 
Final Value F 

Yearly 𝐹 = 1 1 + 1 1 = 2.0 

Every 6 months 𝐹 = 1 1 +
1

2

2

 = 2.25 

Every 3 months 𝐹 = 1 1 +
1

4

4

 = 2.44140625 

Every month 𝐹 = 1 1 +
1

12

12

 = 2.61303529 

Every week 𝐹 = 1 1 +
1

52

52

 = 2.69259695 

Every day 𝐹 = 1 1 +
1

365

365

 = 2.71456748 

Every hour 𝐹 = 1 1 +
1

365(24)

365(24)

 = 2.71812669 

Every minute 𝐹 = 1 1 +
1

365(24)(60)

365(24)(60)

 = 2.71827923 

Every second 𝐹 = 1 1 +
1

365(24)(60)(60)

365(24)(60)(60)

 = 2.71828162 
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How often interest 

is compounded 
Final Value F 

Yearly 𝐹 = 1 1 + 1 2 = 2.0 

Every 6 months 𝐹 = 1 1 +
1

2

2

 = 2.25 

Every 3 months 𝐹 = 1 1 +
1

4

4

 = 2.44140625 

Every month 𝐹 = 1 1 +
1

12

12

 = 2.61303529 

Every week 𝐹 = 1 1 +
1

52

52

 = 2.69259695 

Every day 𝐹 = 1 1 +
1

365

365

 = 2.71456748 

Every hour 𝐹 = 1 1 +
1

8760

8760

 = 2.71812669 

Every minute 𝐹 = 1 1 +
1

525600

525600

 = 2.71827923 

Every second 𝐹 = 1 1 +
1

31536000

31536000

 = 2.71828162 

Let’s generalise…….  If we divide the year into n 

compounding periods, how do we find F? 

𝑭 = 𝟏 𝟏 +
𝟏

𝐧

𝒏
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It looks as if any further 

increases in number of 

compounding periods will 

hardly affect the outcome –  

the changes will occur in less 

and less significant digits. 

Compounding continued for 

even smaller  compounding 
periods? 



2.7 

2.71 

2.718 

2.7182 

2.71828 

2.718281 

2.7182818 

2.71828182 

2.718281828 

2.7182818284.............. calculator 
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If we start with €1 and compound continuously for 1 year at 100% we get € e. 

 

  e
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If we start with €1 and compound continuously for 1 year at 100% we get €e 
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If we start with €1 and compound continuously for 1 year at 100% we get € e 

𝑓 𝑛 = 1 +
1

𝑛

𝑛

 

𝑓(𝑛) 
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If we start with €1 and compound continuously for 1 year at 100% we get €e 



e is not just a number……… 

e is the base rate of growth shared by all continually 

growing processes. 

 

e shows up whenever systems grow exponentially 

and continuously: population, radioactive decay, 

interest calculations, and more.  

 

Even jagged systems that don’t grow smoothly can 

be approximated by e. 

 

e
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Where we find e……. 
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where  is a constant
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The natural exponential function 

  x
f x e



Mathematical Model for Growth 

(1 ) ,

(1 )

In the formula  

the base rate of growth is  

and occurs at discrete intervals.

 



t

F P i

i

.

In natural growth, growth occurs continuously 

and the base rate of growth is e

eWe can approximate discrete growth using e. 



  

 

The interest rate was less than   

  100%? 

The amount invested wasn’t €1? 

 

The investment period was   

    more than 1 year? 
 

 



Other interest rates, times, principals......... 
The final value F, when €1 is invested at 100% continuously compounded interest is
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If the interest rate is 1, (still continuous compounding) and  1 year, 
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 If the time is  years:                        

                                                        

t
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If the principal is € :                        

                                                        

it
P F Pe

All continuously growing 

systems are a scaled 

version of a common rate.. 

                                   As ,  n x 



      JC & LC Syllabus: All Levels 



Leaving Certificate: Strand 3 Number 

Stock take of problem solving outcomes and methodologies 



Leaving Certificate: Strand 3 Number 

Stock take of problem solving outcomes and methodologies 



Leaving Certificate: Strand 5 Number 



Leaving Certificate: Strand 5 Functions 


