Unit 5: Gas Chemistry
Content Outline: Math – The Language of Science (5.1) – Part 1
I. Dimensional Analysis (Changing on unit/dimension into another unit/dimension)

A. This is the mathematical expression of relationship between two different sets of units, that are related; but in the form of a ratio/fraction. For example, you know than $1 is equal to 4 quarters (0.25) and that a quarter (0.25) is equal to 5 nickels (0.05). See the relationships below:

$1.00 = 4 Quarters; 1 quarter = 5 nickels ; therefore $1 = 20 nickels (4 x 5)



4 quarters(0.25)  
5 nickels (0.05)

20 nickels (0.05)


1 dollar (1.00)
    
1 quarter (0.25)

1 dollar (1.00)



Notice that each part of the fraction numerator and denominator add up to the to the same 

                              Quantity. So each ratio equals 1.
1. Numerator – this term refers to the top number in the fraction.
2. Denominator – this term refers to the bottom number in the fraction.

3. Always start by listing your units (they must have a direct relationship or it will not work) and then put in your numbers.

II. Conversion Factor 
A. This is a mathematical technique that allows you to use units to solve problems involving measurements (remember measurements need units). The basic premise is this:
Unit given =  Unit wanted  = Unit wanted


            Unit given

This relationship allows us to cancel out the given unit of measurement and convert/replace it with the wanted unit of measurement. For example

You know that your desk is 3 feet wide. How many inches is that?

3 feet (unit given) =  12 inches (unit wanted)  =   36 inches (unit wanted)  (3X 12) = 36




1 foot (unit given)




1

Notice we used the conversion factor of 1 foot being equal to 12 inches; BUT notice the unit placement so that we could convert/replace the given unit with the wanted unit. The units must work in converting or you cannot solve the problem.
III. Significant Figures (Important numbers in measurements)

A. Consists of all digits known with certainty and one final digit that is estimated/uncertain.
B. All digits 1 – 9 are considered significant. For example:

3.95 centimeters = 3 significant figures; 1 textbook = 1 significant figure

C. The significance of zeros depends on the location within the number. The four rules of zeros apply:

1. Zeros appearing between non-zero digits are significant. For example:

305 grams = 3 significant figures; 40.06 meters = 4 significant figures
2. Zeros appearing at the end of a number and to the right of the decimal point are significant. For example:

25.00 liters = 4 significant figures; 3,000,000.00 milligrams = 9 significant figures

3. Zeros at the end of a number but to the left of the decimal point may or may not be significant . It 

depends on if a decimal point appears. For example:

4000 grams = 1 significant figure; 4000.0 grams = 5 significant figures  

The zeros in the first number act as “space holders” (they may or may not be known). The presence of the decimal point indicates that they are known, as in the second example.
4. Zeros appearing at the front of all non-zero digits are not significant, as they too are considered 

“place holders”. For example:

0.0086 meters = 2 significant figures; 0.0000002346 candelas = 4 significant figures
D. Addition or Subtraction involving significant figures

1. When adding or subtracting decimals, the answer must have the same number of digits to the right of the decimal point as there are in the measurement having the fewest digits to the right of the decimal point. For example:
14.3 g + 2.64 g = 16.9 g;  14.3 g – 2.645 g = 11.7 g

E. Multiplication or Division involving significant figures

1. When multiplying or dividing, the answer must have no more significant figures than are in the measurement with the fewest number of significant figures. For example:

25.6 g  = 6.1g/mL (6.09 rounds up to 6.1)  ;    25.6 g X 14.765 =  378 (377.9 rounds up to 378)

        4.2 mL
Teachers, please review basic rounding rules at this point and also emphasize students to pay attention to the unit of measurement or number of significant figures being asked for in the questions; as well as the rules.
F. The rules for D and E do not apply when using conversion factors as those conversions are considered as standards that do not change as they express an established relationship. For example:
2.065 g X 1000mg  = 2065 mg


       1 g
