Using Significant Digits in Calculations


Name: _________________________
Integrated Science Physics/Design

Taking measurements and recording data are often a part of science classes. When you use the data in calculations, keep in mind this important principle: When using data in a calculation, your answer can’t be more precise than the least precise measurement.
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You are using a ruler to measure the length of each side of a rectangle. The ruler is marked in tenths of a centimeter. This means that you can estimate the distance between two 0.1 cm marks and make measurements that are to two places after the decimal. 
You measure the two short sides of the triangle and find that they each have a length of 12.25 cm. The long sides each have a length of 20.75 cm. 
The rectangle’s perimeter (distance around) is 12.25 cm + 20.75 cm + 12.25 cm + 20.75 cm, or 66.00 cm. The two zeros to the right of the decimal point show that you measured with a precision of 0.01 cm. 
The area of the rectangle is found by multiplying the length of the short side by the length of the long side. 
12.25 cm x 20.75 cm = 254.1875 cm2
The answer you get from you calculator has seven significant digits. This incorrectly implies that your ruler can measure to one ten-thousandth of a centimeter. Your ruler can’t measure distances that small!
Follow these steps for determining the right answer for your calculation:

· When multiplying or dividing measurements, find the measurement in the calculation with the least number of significant digits. After doing your calculation, round the answer to that number of significant digits.  
In the rectangle example on the previous page, each measurement has 4 significant digits. When you multiply the measurements to find the area, your answer should be rounded to four significant digits. The area should be reported as 254.2 cm2.
· When adding or subtracting measurements, the answer must not contain more decimal places than your least accurate measurement.
In the rectangle example, the perimeter is reported to two decimal places to show that your ruler measures length to the nearest 0.01 centimeter. It is important to note that when adding or subtracting, you are not concerned with the number of significant digits to the left of the decimal point. When adding 1.25 cm + 1,000.50 cm + 2,000,000.75 cm, the answer is 2,001,002.50 cm. It is okay to have an answer with nine significant digits, because only TWO of them are to the right of the decimal point.
Report your answers with significant digits

Have you ever participated in a road race? The following problems are all related to a road race event. Can you come up with some other problems that you might have to solve if you were running in or volunteering for a road race? 
1. The banner over the finish line of a running race is 400. centimeters long and 86 centimeters high. What is the area of the banner? (area = length x width)
2. Heidi stops at three water stations during the running race. She drinks 0.25 liters of water at the first stop, 0.3 liters at the second stop, and 0.37 liters at the third stop. How much water does she consume throughout the race?
3. The race officials want to set up portable bleachers near the finish line. Each set of bleachers is 4.50 meters long and 2.85 meters wide. What is the area of the bleachers? 
4. Come up with one more problem that uses information that is related to a road race. Write your problem in the space below and come up with the answer. Be sure to write your answer with the correct number of significant digits.

