Compound

interest /

Google
Ranking of

Astronomical
calculations

S\ mplifying

graphical
analysis

,-/ Absorption '\".
I of drugs in
the body

Comparing
earthquake
sizes




I\/Ioney matters

a_|_Zlang will it take for a sum of money to
double,if invested at 20% compound interest
rate, compounded annuallg €

We know the output (effect).
We want to find theinput(cause).
The unknown is in the exponent/power/index.
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Historical Context

( 16" and early 17 centuries)

A Enormous expansion in scientific knowledge, geography,
Physics and Astronomy

A Scientists spending too much time doing tedious numerical
calculations.

A An invention to free scientists from this burden wasjuired

A JohnNapier(1550¢ 1617) Scottish
mathematician took uphe challenge.




Prior knowledge| gf3 g9 —P*

Indices, powers, exponents



What types of sequences are shown he

A simple relation exists between the terms of the G.P.
and the corresponding indices or exponents of the
common ratio of the G.P.
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Calculate the following:

(@) 32 x 128
(b) 4096 512
(c) 8

Usethe table and your knowledge ahdices.




Calculate:

() 32 x 128

Multiplication reduced to addition!

Check out other examples.




Calculate:
(i) 4096 512

Division reduced to subtraction!

Check out other examples.




Calculate:

(if) 8

4 )

] 6 . ~3F4 12
8t=29¢ 8 - 2
= 0 % ¢

\_ ,

Exponentiation reduced to multiplication!

Check out other examples.

Gaps in the table




(fixed number)ewer = positive number

df we could write@ positive number
as a power a§omegiven fixed number,
(Iater called the bask, then multiplication and
division of numbers would be reduced to

adgition and subtraction of their
SELIRYSYUaoé

He spent 20 years of his life making up tables of powers of a base for any positive
number!

LAPLACE



A What power do | put
on 2 to give me 2567

A What power do | put
on 2 to give me 10247
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=y Ulog,(y) =

Exercise in booklet:
switching between

The inputs for y=2
I NE a®23a

Logs reduce a big
range of numbers to
a more manageable|
range.

Increase of 1 in

the log, scale
means a
XXXXXD AY
original scale.
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../Geogebra files/compressing large variation.ggb

For what values of x Is
log ,(x) < 07




Eogz ,numgers Be!eeeen U ana !!

2]['

1/2

1/4

1/8

1/16

1
ompare log x and qu)z

1/32

1/64

1/128

log, 1 -log, X
X

1
-1 1/2
-2 1/4
-3 1/8
-4 1/16
-5 1/32
-6| 1/64
-7/ 1/128
-8| 1/256
-9 1/512
-10| 1/1024

Logs expand
small variation



5" N T

0 1 0 1 0 1 0 1 0 1
1 2 1 3 1 5 1 B 1 10
2 4 2 9 2 25 2 36 2 100
3 3 3 27 3 125 3 216 3 1,000
4 16| 4 21 4 625 4 1.296 4 10,000
5 32 5 243 5 3,125 5 7,776 5 100,000
] B4 ] 729 ] 15,625 ] 46,656 ] 1,000,000
7 128 7 2,187 7 78,125 7 279,930 7 10,000,000
B 256 B 6,361 B 390,625 B 1,679,016 B 100,000,000
9 512 9 19,683 9 1,953,125 9 10,077,696 9 1,000,000,000
10 1.024 10 59,049 10 9,765,025 10 00,466,170 10 10,000,000,000
Ccommon 10gs (LOC

6" 1og ;(c") [l 10" 1og ;10"
1 ol 1 ol 1 al 1 ol 1 ol
2 1 3 1 5 1 B 1 10 1
4 2 9 2 25 2 36 2 100 2
a3 3 27 3 125 3 216 3 1,000 3
16 4 31 4 625 4 1,296 4 10,000 4
32 5 243 5 3,125 5 7,770 5 100,000 5
64 B 729 B 15,625 B 46,6560 B 1,000,000 B
128 7 2,187 7 78,125 7 279,930 7 10,000,000 7
256 B3 6,261 B3 390,625 B3 1,679,616 B3 100,000,000 B3
512 9 19,683 9 1,953,125 9 10,077,696 9 1,000,000,000 9
1,024 10 59,049 10 9,765,625 10 00,466,176 10 10,000,000,000 10

Logs put numbers on a human friendly scale. Millions , billions and trillions are really big |
written as powers of 10 they become tame! Just plain old 6 and 9 and 12!
The bigger the base the smaller the log of the number to that base.

Bases are always positive!



Basee and natural logsli)

e* | log. (x) =In(x}

1

0

10

o [*= 4] =]

=]

1

0

Natural logs are

powers of base e
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