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Exponentials in Banking - Compounded Continuously

that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 11 times per year is given by:
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Exponentials in Banking - Compounded Continuously

that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 11 times per year is given by:

P(t) = Po(1+4)"


http://coobermath.com/Exponential_Functions/Banking_Examples/Banking_General_Formula.pdf
http://coobermath.com/Exponential_Functions/Banking_Examples/Banking_Compound_Interest.pdf

Exponentials in Banking - Compounded Continuously

that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 11 times per year is given by:

P(t) = Po (1+1)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow ®10000 with an annual interest rate
of 6% compounded 12 times per year is given by:
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Exponentials in Banking - Compounded Continuously

that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 11 times per year is given by:

P(t) = Po (1+1)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow ®10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12
P(£) = 10000 (1+ %)


http://coobermath.com/Exponential_Functions/Banking_Examples/Banking_General_Formula.pdf
http://coobermath.com/Exponential_Functions/Banking_Examples/Banking_Compound_Interest.pdf

Exponentials in Banking - Compounded Continuously

that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 11 times per year is given by:

P(t) = Po(14+5)"
we saw that the amount of money owed on a loan after t
years, in which we originally borrow $10000 with an annual interest rate
of 6% compounded 12 times per year is given by:
o\ 12t

P(t) = 10000 (1+ %)
Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in
which we originally borrow ®P, with an annual interest rate of r
compounded 11 times per year is given by:
P(t) = Po (1+1)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow $10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12
P(t) = 10000 (1+ %)™

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in
which we originally borrow ® P, with an annual interest rate of r
compounded 7 times per year is given by:
P(t) =P, (1+5)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:
o\ 12t

P(t) = 10000+ (1+ 5%)
Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:
If n=1:
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in
which we originally borrow ® P, with an annual interest rate of r
compounded 7 times per year is given by:
P(t) =P, (1+5)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:
600\ 12t

P(t) = 10000+ (1+ 5%)
Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:
If n=1: Pi(1) =
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ® P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Po (14 5)"
we saw that the amount of money owed on a loan after t
years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:
600\ 12t
P(t) = 10000 (1+ %)

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n=1: P;(1) = 10000 - (1 + 6TA)>
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ® P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Po (14 5)"
we saw that the amount of money owed on a loan after t
years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:
600\ 12t
P(t) = 10000 (1+ %)

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n—1: Pi(1) = 10000 - (14 %) " = 10600
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) =P, (1+ )™
we saw that the amount of money owed on a loan after t

years, in which we originally borrow ®10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

12t
— 6%
P(t) = 10000+ (1+ 5%)
Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:
o\ 11
If n—1: Pi(1) = 10000 - (14 %) " = 10600
If n=12:
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Po(1+£)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12
P(t) = 10000 - (1+ %)~

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n—1: Py(1) = 10000 - (14 %) " = 10600
If n=12: P1»(1) =
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow P, with an annual interest rate of r
compounded 7 times per year is given by:

P(t) =P, (1+ ,_r7)nt
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12
P(t) = 10000+ (1+ %) '

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n=1: Pl(l) = 10000 - (1 + 6T/0> — 10600
o\ 12:1
If n=12: Plg(l) = 10000 - (]_ + 61_§3)
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow P, with an annual interest rate of r
compounded 7 times per year is given by:

P(t) = Po(1+5)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12
P(t) = 10000+ (1+ %) '

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

0N 11
If n1: Pi(1) = 10000 (14 %) " = 10600

% 12:1
If n12: Pio(1) = 10000+ (14 5%) " ~ 10616.78
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow P, with an annual interest rate of r
compounded 7 times per year is given by:

t
P(t) =P, (1+L)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o N\ 12t
P(t) = 10000 (1+ %)

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n1: Pi(1) = 10000 (14 %) " = 10600

0\ 1241
If n-12: Pio(1) = 10000+ (14 5%) " ~ 10616.78
If n=365:
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ® P, with an annual interest rate of r
compounded 7 times per year is given by:

P(t) = Po (14 £)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow ®10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12t
P(t) = 10000+ (1+ %%)

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 1-1
If n1: Pi(1) = 10000 - (14 %) " = 10600

o\ 12:1
If n12: Pio(1) = 10000 (14 92) " ~ 10616.78
If n—365: P365(]_) =
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Po(1+ )"
we saw that the amount of money owed on a loan after t
years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:
o\ 12t
P (t) = 10000 - (1 + %)
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n1: Pr(1) = 10000 (14 %) " = 10600
6% 12-1
If n12: Pio(1) = 10000+ (14 5%) " ~ 10616.78

If n=365: P365(]_) = 10000 - (]_ + 6%

365-1
365)
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Po (14 £)™
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

12t
— 6%
P (t) = 10000 - (1 + %)
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n1: Pr(1) = 10000 (14 %) " = 10600
6% 12-1
If n12: Pio(1) = 10000+ (14 5%) " ~ 10616.78

6% 365-1
If n-365: Pyos(1) = 10000 (14 %2) " ~ 10618.31
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 11 times per year is given by:

P(t) = P (1+ )"
we saw that the amount of money owed on a loan after t
years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12
P(t) = 10000 (1+ %)™

Furthermore, we noticed that as we increased the number of times per
year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n—1: Py(1) = 10000 (14 %) " = 10600
o\ 12:1
If 012 Pio(1) = 10000 (1+ 52) " ~10616.78

6% 365-1
If n-365: Pigs(1) = 10000 (14 $%) " ~ 1061831
If n=525600:
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ®P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Pu(1+5)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

12t
_ 6%
P(t) = 10000+ (1+ %)
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

o 11
If n1: Pi(1) = 10000 - (14 %) " = 10600
6% 12.1
If n12: Pio(1) = 10000 (1+5%) " ~ 10616.78

6% 365-1
If n-365: Pags(1) = 10000 (14 9%) " ~ 10618.31
If n=525600: P525600(1) ==
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow P, with an annual interest rate of r
compounded 7 times per year is given by:

P(t) = P, (1+ )™
we saw that the amount of money owed on a loan after t
years, in which we originally borrow $10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

P(t) = 10000 (1+ %)m
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n—1: Py(1) = 10000 (14 %) " = 10600
o\ 12:1
If n12: Pio(1) = 10000+ (1+5%) " ~ 10616.78

o/ \ 365-1
If n-365: Paos(1) = 10000 (1+$%) " ~ 10618.31

365
)525600~1

If n=525600: Ps25600(1) = 10000 - (1 + 52
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow P, with an annual interest rate of r
compounded 7 times per year is given by:

P(t) = P, (1+ )™
we saw that the amount of money owed on a loan after t
years, in which we originally borrow $10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

P(t) = 10000 (1+ %)m
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n—1: Py(1) = 10000 (14 %) " = 10600
o\ 12:1
If n12: Pio(1) = 10000+ (1+5%) " ~ 10616.78

o/ \ 365-1
If n-365: Paos(1) = 10000 (1+$%) " ~ 10618.31

365
)525600~1

If n=525600: Psossno(1) = 10000 - (1 + 5%
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow P, with an annual interest rate of r
compounded 7 times per year is given by:

P(t) = Po (L4 £)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

12t
_ 6%
P(t) = 10000+ (1+ %%)
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 1-1
If n—1: Py(1) = 10000 - (14 %) " = 10600
6% 12-1
If n=12: Pio(1) = 10000 (1+§2) " ~ 10616.78
If n=365: Psos(1) = 10000 (1 + 3%) ~ 10618.31

6% 525600-1
If n=525600: Psoseo0(1) = 10000 - (1+ %)

2550 ~ 10618.37
If n=1billion:
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ® P, with an annual interest rate of r
compounded 7 times per year is given by:

P(t) =P, (1+5)™
we saw that the amount of money owed on a loan after t

years, in which we originally borrow *10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

12t
— 6%
P(t) = 10000 (1+ %)
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

o\ 11
If n—1: Pi(1) = 10000 - (14 %) " = 10600
6°/ 121
If n=12: Pio(1) = 10000+ (1+ %) " ~ 10616.78
If n=365: Pass(1) = 10000+ (1+ g;/;) ~ 10618.31

6% 525600-1
If n=525600: Psoseoo(1) = 10000 - (1+ 2%

e ~ 10618.37
If n=1billion: Pipiion(1) =
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ® P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Po (1+5)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow ®10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

o\ 12t
P(t) = 10000+ (1+ %%)
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

If n=1: Pi(1) = 10000 (1 + %) = 10600
op) 121
If n=12: Pio(1) = 10000+ (1+ %) " ~ 10616.78
If n=365: Pass(1) = 10000~ (1+ g;/;) ~ 10618.31

6% 525600-1

If n=525600: Psosson(1) = 10000 - (1 + =2 ~ 10618.37
6% 1billion-1

If n=1billion: P1yion(1) = 10000 - (1+ 12-)
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Exponentials in Banking - Compounded Continuously
that the amount of money owed on a loan after t years, in

which we originally borrow ® P, with an annual interest rate of r
compounded 1 times per year is given by:

P(t) = Po (1+5)"
we saw that the amount of money owed on a loan after t

years, in which we originally borrow ®10000 with an annual interest rate
of 6% compounded 12 times per year is given by:

12¢
— 6%
P(t) = 10000+ (1+ %%)
Furthermore, we noticed that as we increased the number of times per

year that interest is compounded then the amount owed increases.
Looking at different values of n:

If n=1: Pi(1) = 10000 (1 + %) = 10600
op) 121
If n=12: Pio(1) = 10000+ (1+ %) " ~ 10616.78
If n=365: Pass(1) = 10000~ (1+ g;/;) ~ 10618.31

6% 525600-1

If n=525600: Psaseoo(1) = 10000 - (1+ 2% ~ 10618.37
6% 1billion-1

If n=1billion: P1yion(1) = 10000 - (1+ 12-) ~ 10618.37
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Exponentials in Banking - Compounded Continuously



Exponentials in Banking - Compounded Continuously
o 101
If n—1: Pi(1) = 10000 - (14 %) " = 10600

o\ 12:1
If n-12: Pio(1) = 10000+ (14 5%) " ~ 10616.78
If n=365: Pass(1) = 10000 - (1 + gg/g) © ~10618.31

6% 525600-1

If n=525600: Psaseoo(1) = 10000 - (1+ =27 ~ 10618.37
o 6% 1billion-1

If n=Tbillion: P1i0n(1) = 10000 - (1+ &) ~ 10618.37



Exponentials in Banking - Compounded Continuously
o 101
If n—1: Pi(1) = 10000 - (14 %) " = 10600

o\ 121
If n-12: Pio(1) = 10000+ (14 5%) " ~ 10616.78

If n=365: Pass(1) = 10000 - (1 + 6/) ~ 10618.31
6% 525600-1
If n=525600: Psssoo(1) = 10000 - (1 + 5245 ) ~ 10618.37
o 6% 1billion-1
If n=1billion: P1piion(1) = 10000 - (1 + ) ~ 10618.37
Notice that as 1 increases, so does P,(1)



Exponentials in Banking - Compounded Continuously
o 101
If n—1: Pi(1) = 10000 - (14 %) " = 10600

o\ 1241
If n—12: Pio(1) = 10000 (1+ %) ~10616.78

If n=365: Pass(1) = 10000 - (1 + ) ~ 10618.31
)5256001

8%
365
If n=525600: Psnseon(1) = 10000 - (1 + =2

S ~ 10618.37

~ 10618.37

If n=1billion: Plbil/ion(l) = 10000 - (1 + 1b6i;)//ion

Notice that as 1 increases, so does P, (1)
However, P increases by a smaller and smaller amount.

>1bi//ion-1



Exponentials in Banking - Compounded Continuously
o 101
If n—1: Pi(1) = 10000 - (14 %) " = 10600

o\ 12:1
If n-12: Pio(1) = 10000+ (14 5%) " ~ 10616.78

If 1=365: Pyos(1) = 10000 (1+ 6%) ~ 10618.31

365
6% 525600-1
If n=525600: Psaseon(1) = 10000 - (1 + =2 ~ 10618.37
6% 1billion-1
If n=1billion: Pyyie(1) = 10000 - (1+ 72) ~ 10618.37

Notice that as 1 increases, so does P, (1)
However, P increases by a smaller and smaller amount.
Eventually there is no different when rounding to the nearest penny.



Exponentials in Banking - Compounded Continuously
o) 11
If n=1: P1(1) = 10000- (1+ 6T/°)1 — 10600

12

6% 121
If n-12: Pio(1) = 10000+ (14 5%) " ~ 10616.78
% 365-1
If 1=365: Pags(1) = 10000 (1+22) " ~ 10618.31

365
6% 525600-1
If n=525600: Psaseon(1) = 10000 - (1 + =2 ~ 10618.37
% 1billion-1
If n=Tbillion: Prsiion(L) = 10000 - (1 + &%) ~ 10618.37

Notice that as 1 increases, so does P, (1)

However, P increases by a smaller and smaller amount.

Eventually there is no different when rounding to the nearest penny.
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o -1
If n—1: Pi(1) = 10000 - (14 %) " = 10600
6% ) 21
If n-12: Pio(1) = 10000+ (14 5%) " ~ 10616.78
o -1
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Notice that as 1 increases, so does P, (1)

However, P increases by a smaller and smaller amount.

Eventually there is no different when rounding to the nearest penny.

It can be shown that this amount that P settles on is given by:
P(t) = 10000571

In General:
P(t) = Pye'

Where e = 2.718. .. is an irrational number.

Because interest is compounded more and more (infinitely) often, we
say that the interest is compounded continuously



