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Scientific Notation
There are plenty of very large or small numbers used in science. For example, the
speed
of
light,
300,000,000
m/s
or
the
mass
of
an
electron,
0.000000000000000000000000000000911 kg.
Scientists have developed a shorter method of expressing such awkward numbers:
Scientific Notation. Scientific notation is based on multiplying by powers of the
base number 10.

1,350,000,000,000 in scientific notation
is written as

1.35 x 1012

Coefficient
Base (always 10)
Exponent

The first number 1.35 is
called the coefficient. It must
be greater than 1 but less
than 10
The second number is the
base. In scientific notation,
this will always be 10.
The last number 12 is the
exponent or power of 10.

Turning a Big Number into Scientific Form
1. Take the number e.g. 1,307,000,000 and put a decimal point after the first
digit, 1.
2. Ignore all the final zeroes. This will form the coefficient (1.307).
3. Count the number of places after the decimal point to the end of the number. In
1,307,000,000 there are 9 places. (1,307,000,000).
4. The number of places will be the exponent.
5. We write 1,307,000,000 as 1.307 x 109.

Turning a Small Number into Scientific Form
6. Take the number e.g. 0.0000002408 and put a decimal point after the first nonzero digit, 2.
7. Ignore all the initial zeroes. This will form the coefficient (2.408).
8. Count the number of places between the new decimal point and the old decimal
point of the number. In 0.0000002408 there are 7 places. (0.0000002408).
9. The negative of this number of places will be the exponent.
10.We write 0.0000002408 as 2.408 x 10-7.
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Multiplying in Scientific Notation
1. Multiply the coefficients.
2. Add the exponents together.
3. If the new coefficient is 10 or greater, divide it by 10 and add 1 to the new
exponent.
Examples
•
•

6x104 x 3x109
2x10-9 x 8x106

= 18x1013
= 16x10-3

= 1.8x1014
= 1.6x10-2

Dividing in Scientific Notation
1. Divide the coefficients.
2. Subtract the exponents.
3. If the new coefficient is smaller than 1, multiply it by 10 and subtract 1 from the
new exponent.
Example

•

4x104 ÷ 5x109 = 0.8x10-5

= 8x10-6

Prefixes and Scientific Notation
prefix
giga
mega
kilo
centi
milli
micro
nano

symbol
G
M
k
c
m
µ
n

meaning
billion
million
thousand
hundredth
thousandth
millionth
billionth

multiplier
1 000 000 000
1 000 000
1 000
0.01
0.001
0.000 001
0.000 000 001

exponent
x 109
x 106
x 103
x 10-2
x 10-3
x 10-6
x 10-9

Examples
•
•
•

5 GW (gigawatts)
7 kN (kilonewtons)
3 µm (micrometres)

= 5 x 109 W
= 7 x 103 N
= 3 x 10-6 m

Don’t forget that the coefficient must
Therefore:
50 kN
= 50x103 N
30 µm
= 30x10-6 N
650 nm
= 650x10-9 N
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always be at least 1 but less than 10.
=5x104 N
=3x10-5 m
=6.5x10-7 m
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