Significant Digits

Alternate Rule for Significant Digits
Here is an alternate rule for determining significant digits that Mr. McNamara taught me last year.  He, in turn, learned it from a show on television.   If I could credit the person who made it up, I would.  The rule is really a "trick", which might allow students to get the correct answers without really understanding the concepts.  I would recommend that students only use this as a secondary method, for the purpose of checking their answers.

     When you look at the number in question, you must determine if it has a decimal point or not.  If it has a decimal, you should think of "P" for "Present".  If the number does not have a decimal place, you should think of "A" for "Absent".

Example, for  the number 35.700, think "P", because the decimal is present.

For the number 6500, you would think "A", because the decimal is absent.

     Now, the letters "A" and "P" also correspond to the "Atlantic" and "Pacific" Oceans, respectively.  Now, assume the top of the page is north, and imagine an arrow being drawn toward the number from the appropriate coast.  Once the arrow hits a nonzero digit, it and all of the digits after it are significant.

Each number that we record as a measurement contains a certain number of significant digits, which show accurate or estimated digits. When we do calculations our answers cannot be more accurate than the measurements that they are based on. We must be careful to follow the following rules whenever we perform calculations in Chemistry class.

Significant Digits

Multiplying and Dividing 
RULE: When multiplying or dividing, your answer may only show as many significant digits as the multiplied or divided measurement showing the least number of significant digits.
Example: When multiplying 22.37 cm x 3.10 cm x 85.75 cm = 5946.50525 cm3

We look to the original problem and check the number of significant digits in each of the original measurements: 

22.37 shows 4 significant digits. 

3.10 shows 3 significant digits.

85.75 shows 4 significant digits.

Our answer can only show 3 significant digits because that is the least number of significant digits in the original problem.

5946.50525 shows 9 significant digits, we must round to the tens place in order to show only 3 significant digits. Our final answer becomes 5950 cm3. 

Adding and Subtracting
RULE: When adding or subtracting your answer can only show as many decimal places as the measurement having the fewest number of decimal places.
Example: When we add 3.76 g + 14.83 g + 2.1 g = 20.69 g

We look to the original problem to see the number of decimal places shown in each of the original measurements. 2.1 shows the least number of decimal places. We must round our answer, 20.69, to one decimal place (the tenth place). Our final answer is 20.7 g 

