


Money matters 

 

 

 

άIƻǿ long will it take for a sum of money to 
double, if invested at 20% compound interest 
rate, compounded annuallyΚέ 

We know the output (effect).   

We want to find the input(cause).  
 The unknown is in the exponent/power/index.  
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Historical Context  
( 16th and early 17th centuries)  

ÅEnormous expansion in scientific knowledge, geography, 
Physics and Astronomy 

 

ÅScientists spending too much time doing tedious numerical 
calculations.  

 

ÅAn invention to free scientists from this burden was required 

 

 
ÅJohn Napier (1550 ς 1617) Scottish 

mathematician took  up the challenge. 
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Indices, powers, exponents 



A.P.                  G.P. 

  
What types of sequences are shown here? 

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.   
 
¢Ƙƛǎ ǊŜƭŀǘƛƻƴ ƛǎ ǘƘŜ ƪŜȅ ƛŘŜŀ ōŜƘƛƴŘ bŀǇƛŜǊΩǎ ƛƴǾŜƴǘƛƻƴΦ 

● ● 
0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 



Calculate the following: 
 

(a)  32 x 128 

(b) 4096    512 

(c) 84 

·

A.P.                  G.P. 

● ● 
0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 

Use the table and your knowledge of indices. 
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● ● 
0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 

Calculate: 

(i)  32 x 128 
 

A.P.                  G.P. 

Multiplication reduced to addition! 

Check out other examples. ³+
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● ● 
0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 

Calculate: 
 

(ii) 4096    512 ·

A.P.                  G.P. 

·
-

Division reduced to subtraction! 

Check out other examples. 
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● ● 
0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 

Calculate: 

(iii) 84 

A.P.                  G.P. 

Exponentiation reduced to multiplication! 

4³ ^4

Check out other examples. 

å õ
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4
3 4 12

4 38 2 2 2

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

(fixed number)power = positive number  

LAPLACE 

άIf we could write any  positive number 
as a power of some given fixed number, 
(later called the base), then multiplication and 
division of numbers would be reduced to 
addition and subtraction of their 
ŜȄǇƻƴŜƴǘǎΦέ 
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0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 

x 2
x

ÅWhat power do I put 
on 2 to give me 256? 

ÅWhat power do I put 
on 2 to give me 1024? 
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 logarithms2 (2
x) 

2 

0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 

x 2
x

Power 
of 2 

log å õ
æ ö
ç ÷

=
2

256 8

log å õ
æ ö
ç ÷

=
2

1024 10

The inputs for y= 2x 
ŀǊŜ άƭƻƎǎ2έΦ 

 

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

Increase of 1 in 
the log2 scale 
means a 
ΧΧΧΧΧΦ ƛƴ ǘƘŜ 
original scale. 

22 log ( )x
y y x= Ú =

log
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2

2 1å õ
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=

Exercise in booklet: 
switching between 

exponential and log forms 
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2For what values of  is  log ( ) 0?x x <

For what values of x is 
 log 2(x) < 0? 

● ● 
0 1 

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

7 128 

8 256 

9 512 

10 1024 

11 2048 

12 4096 



Log 2 (numbers between 0 and 1) 

Logs expand 
small variation 

2 2

1
Compare  log x and log

x

2 2

1
log log x

x
=-



Common logs (Log)  

Logs put numbers on a human friendly scale.  Millions , billions and trillions are really big but 
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.   
                                                                                                        

hǘƘŜǊ .ŀǎŜǎΧΧΧΦΦ 

Bases are always positive! 22  



Base e and natural logs (ln) 

loge(x)=ln(x) 

Natural logs are 
powers of base e 
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