BIG AND SMALL NUMBERS

Have you come across strange looking numbers on the Internet or in science magazines?
Numbers that look like this: 10* or 1.6 x 10>

Read on!
BIG NUMBERS

What is the estimated diameter of the universe?
880000000000000000000000000 metres (there are 25 zeros in this number)

What is the estimated number of atoms in the universe?
100000000000000000000000000000000000000000000000000000000000000000000000
000000000 (there are 80 zeros in this number)

These numbers are not very readable are they? They make you go boggle-eyed!

We can use a neat method of dealing with the zeros: powers of ten.

10* is 1 followed by 80 zeros. 10 is 1 followed by 25 zeros.

So the estimated diameter of the universe is 88 x 10% metres
The estimated number of atoms in the universe is 10%

It’s much easier to read!
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SMALL NUMBERS

What is the diameter of an electron?
0.000000000004 metres (there are 11 zeros after the decimal point in this number)

What is the smallest size that it is possible to have in our universe?
0.000000000000000000000000000000000016 metres (there are 34 zeros after the decimal
point in this number)

Eye boggling again!
We can use negative powers of 10.

We have to count the decimal point as well as any zeros after it (to its right)

10"is 0.1 102is 0.01 107is 0.001

10" is 0.000000000001 (there are 11 zeros after the decimal point)

10 is 0.00000000000000000000000000000000001 (there are 34 zeros after the decimal
point)

So the diameter of an electron is 4 x 10" metres
The smallest size that it is possible to have in our universe is 1.6 x 10™° metres
That is 1.6 not 16! Understanding place value is really important!

If you are interested in the smallest size; it is known as the Planck length.

Max Planck was a famous scientist and there is lots of information about him on the
Internet.
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NAMES FOR SOME BIG AND SMALL NUMBERS

In STEM (tech dudes!), we use the following prefixes

10
10°
10°
10°
10°
1012
1015
1018
1021
1024
10100

10"
10
10°
10°
107
10-12
10-15
10-18
10-21
10-24

deka
hecto
kilo
mega
giga
tera
peta
exa
Zetta
yotta
googol

deci
centi
milli
micro
nano
pico
femto
atto
zepto
yocto
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Different spelling than the name of a well known tech company!



EXAMPLES

We measure distances and lengths in such as kilometres, centimetres and millimetres.
Computer hard drives now have capacities of about 2 terabytes

Human red blood cells are 8 micrometres in diameter

Viruses range in size from 20 nanometres to 500 nanometres

The speed of light is 3 x 10° metres per second

Sound travels about 1 foot in a millisecond

A Rubik’s Cube has just over 43 x 10'® combinations

Distance from planet Earth to Proxima Centauri, our next nearest star is 1.582 x 10'® miles
The diameter of our galaxy, the Milky Way is 10°' metres

The estimated diameter of our universe is 88 x 10* metres

Can you see where the term nanotechnogy comes from?
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