Big Numbers and Small Numbers

Using Scientific Notation


In science we often must measure great distances, incredible speeds, very small or very large objects.

In chemistry we deal with huge numbers of very small particles like atoms, protons, neutrons and electrons.

To make calculations using very small and very large number manageable, we use a system called scientific or exponential notation.  Here’s how it works.
Instead of writing the speed of light as

300,000,000      meters per second,  we write it as

3.0 x 10 8            meters per second.

Instead of writing the mass of a proton as

0.00000000000000000000000167     grams,  we write it as

1.67 x 10 -24       grams

Follow this chart.

10,000

=
1.0 x 10 4


0.0001 
=
1.0 x 10 -4
1000

=
1.0 x 10 3


0.001

=
1.0 x 10 -3
100

=
1.0 x 10 2 


0.01

=
1.0 x 10 -2
10

=
1.0 x 10 1


0.1

=
1.0 x 10 -1

Scientific notation always uses one digit in front of the decimal point.  To convert any large or small number to exponential form:


1) Move the decimal point form where it is to after the first digit.

2) Count the number of places that you had to move it. 

3) If the original number was greater than one, the exponent will be positive.

4) It the original number was less than one, the exponent will be negative.

Convert the following large and small numbers to exponential form:

1.        186,000   =    1.86 x 10 5


2.        0.000295      =     2.95 x 10 -4
3.         1260000000




4.
0.0000048

5.
0.00001970




6.
897400000

7.
0.0000000000000000000000602

8.
9840900000000

Calculations with Exponents

Multiplication and Division

Exponential form helps us avoid getting confused by having to account for all the zeros in large and small numbers.

When multiplying, we multiply the coefficients and add the exponents.

Example:
(2.5 x 10 12  )   x   (2.0  x 10 5)  =   5.0 x 10 17
Example:
(4.8  x 10 9)    x    (3.1 x 10-5)  =    14.88 x 10 4     However this answer is not in the form.



It needs to be adjusted to               1.488 x 10 5
Multiply the following:

1.
(1.2  x 10 3) (2.0 x 10 6)   =   



2.
(3.5 x 10 -5) (2.0 x 10 -8)  =
3.
(4.6 x 10 -3) (3.3 x 10 -7)   = 



4.
(9.1 x 10 -12) (4.0 x 10 14)  =

5.
(3.6 x 10 -23) (4.2 x 10 -19)  =
When dividing, we divide the coefficients and subtract the exponents.

Example:
(6.0 x 10 12  )   /   (2.0  x 10 5)  =   3.0 x 10 7
Example:
(1.8  x 10 5)    /    (3.0 x 10-5)  =    0.6 x 10 10     However this answer is not in the form.



It needs to be adjusted to               6.0 x 10 9
Divide the following:
1.
(9.0 x 10 15)  /  (3.0 x 10 12)  =



2.
(8.4 x 10 -3) / (2.0 x 10 -9) =
3.
(1.5 x 10 14) / (5.0 x 10 8) = 



4.
(1.2 x 10 -9) / 3.0 x 10 7)  =

5.
( 4.87 x 10 29) / (8.7 x 10 12)  = 
