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Using Scientific Notation

In Physics you will be working with very large and very small numbers.

In Astronomy you will be dealing with very large distances.   

For example, the distance from Earth to the nearest star Sirius is 82 000 000 000 000 000 metres.  

In atomic Physics you will be dealing with very small distances.

For example, the spacing between atoms in a solid is about 0.000 000 000 1 metres.

It is not convenient to work with numbers written out in full.  For this reason, it is usual when dealing with very large or very small numbers to use scientific notation.  

Large Numbers 

5 000 000 can be written as 5 x 106. 

5 x 106

-
5 multiplied by 10 six times  

· 5 x 10 x 10 x 10 x 10 x 10 x 10 

Another way of looking at this is as follows:

Firstly insert a decimal point after the first number.

5.0 x 106
-
5 0 0 0 0 0 0 . 0  

-
the decimal point moves to the right 6 places

82 000 000 000 000 000 can be written as 8.2 x 1016. 

8.2 x 1016
-
8.2 multiplied by 10 sixteen times  

- 8.2 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10  

Another way of looking at this is as follows:


8.2 x 1016
-
8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0  

-
the decimal point moves to the right 16 places

82 000 000 000 000 000 can also be written as 0.82 x 1017or 82 x 1015.

0.82 x 1017
-
0.82 multiplied by 10 seventeen times

- 0.82 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10  

Another way of looking at this is as follows:


0.82 x 1017
-
0 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0  

-
the decimal point moves to the right 17 places

82 x 1015
-
82 multiplied by 10 fifteen times

- 82 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10   

Another way of looking at this is as follows:

Firstly insert a decimal point after the first number.


82.0 x 1015
-
82  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0  

-
the decimal point moves to the right 15 places


Small Numbers

0.0000005 can be written as 5 x 10-7. 

5 x 10-7
-
5 divided by 10 seven times  

-
5 / 10 / 10 / 10 / 10 / 10 / 10 / 10 

Another way of looking at this is as follows:

Firstly insert a decimal point after the first number.


5.0 x 10-7
-
0 .0 0 0 0 0 0 5 0  

-
the decimal point moves to the left 7 places

0.0000000001 can be written as 1 x 10-10. 

1 x 10-10
-
1 divided by 10 ten times  

- 
1 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 

Another way of looking at this is as follows:

Firstly insert a decimal point after the first number.


1.0 x 10-10
-
0 .0 0 0 0 0 0 0 0 0 1 0  

-
the decimal point moves to the left 10 places

0.0000000001 can also be written as 0.1 x 10-9, 10 x 10-11, etc.

0.1 x 10-9
-
0.1 divided by 10 nine times  

- 
0.1 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 

Another way of looking at this is as follows:


0.1 x 10-9
-
0 .0 0 0 0 0 0 0 0 0 1   

-
the decimal point moves to the left 9 places

10.0 x 10-11
-
10 divided by 10 eleven times  

- 
10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10 / 10

Another way of looking at this is as follows:

Firstly insert a decimal point after the first number.


10.0 x 10-11
-
0 .0 0 0 0 0 0 0 0 0 1 0 0  

-
the decimal point moves to the left 11 places

Prefixes

Instead of using powers of 10, we sometimes use prefixes.

Prefixes are used to denote multiples and sub-multiples of any unit used to measure a physical quantity.  
For example: 

Instead of saying 1000 metres, we can say 1 kilometre.

1 kilometre can be written as:

1 km
=
1000 m
=
1.0 x 103 m

The ‘k’ before ‘m’ stands for kilo.  The x 103 is replaced by k.

Another example: 

Instead of saying 0.001 metres, we can say 1 millimetre.

1 millimetre can be written as:

1 mm
=
0.1 cm

=
0.001 m
=
1.0 x 10-3 m

The ‘m’ before ‘m’ stands for milli.  The x 10-3 is replaced by m.

A list of all prefixes used is shown in the following tables.

	Prefix
	Symbol
	
	Power of 10
	

	exa
	E
	x 1018
	x 10 18 times
	multiple

	peta
	P
	x 1015
	x 10 15 times
	multiple

	tera
	T
	x 1012
	x 10 12 times
	multiple

	giga
	G
	x 109
	x 10 9 times
	multiple

	mega
	M
	x 106
	x 10 6 times
	multiple

	kilo
	k
	x 103
	x 10 3 times
	multiple

	hecto
	h
	x 102
	x 10 2 times
	multiple

	deka
	da
	x 101
	x 10 1 time
	multiple

	deci
	d
	x 10-1
	( 10 1 time
	sub-multiple

	centi
	c
	x 10-2
	( 10 2 times
	sub-multiple

	milli
	m
	x 10-3
	( 10 3 times
	sub-multiple

	micro
	(
	x 10-6
	( 10 6 times
	sub-multiple

	nano
	n
	x 10-9
	( 10 9 times
	sub-multiple

	pico
	p
	x 10-12
	( 10 12 times
	sub-multiple

	femto
	f
	x 10-15
	( 10 15 times
	sub-multiple

	atto
	a
	x 10-18
	( 10 18 times
	sub-multiple


	Prefix
	Symbol
	Standard 

Notation
	Example

	exa
	E
	x 1018
	1 Em
 =  1 x 1018 m  =  1 000 000 000 000 000 000 m

	peta
	P
	x 1015
	1 Pm
 =  1 x 1015 m  =  1 000 000 000 000 000 m

	tera
	T
	x 1012
	1 Tm
 =  1 x 1012 m  =  1 000 000 000 000 m

	giga
	G
	X 109
	1 Gm
 =  1 x 109 m  =  1 000 000 000 m

	mega
	M
	X 106
	1 Mm
 =  1 x 106 m  =  1 000 000 m

	kilo
	k
	X 103
	1 km
 =  1 x 103 m  =  1 000 m

	hecto
	h
	X 102
	1 hm
 =  1 x 102 m  =  100 m

	deka
	da
	x 101
	1 dam
 =  1 x 101 m  =  10 m

	deci
	d
	x 10-1
	1 dm =  1 x 10-1 m  =  0.1 m 

	centi
	c
	x 10-2
	1 cm
 =  1 x 10-2 m  =  0.01 m

	milli
	m
	x 10-3
	1 mm
 =  1 x 10-3 m  =  0.001 m

	micro
	(
	x 10-6 
	1 (m
 =  1 x 10-6 m  =  0.000001 m

	nano
	n
	x 10-9
	1 nm
 =  1 x 10-9 m  =  0.000000001 m

	pico
	p
	x 10-12
	1 pm
 =  1 x 10-12 m  =  0.000000000001 m

	femto
	f
	x 10-15
	1 fm
 =  1 x 10-15 m  =  0.000000000000001 m

	atto
	a
	x 10-18
	1 am
 =  1 x 10-18 m  =  0.000000000000000001 m
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