Chapter 3

Scientific Measurement

Objectives

· Distinguish between quantitative and qualitative measurements

· Convert measurements to Scientific notation

I. Section 3-1  The Importance of Measurement

a. Qualitative and Quantitative Measurements

i. Qualitative- results are descriptive, nonnumerical form

ii. Quantitative- results are in definite form, usually as numbers and units. 

b. Scientific notation

i. Written  as  M  ×10n
ii. 1 <  M < 10

iii. multiplication and division- add or subtract exponents

iv. Addition and subtraction- make exponents the same

Objectives:

· Distinguish among the accuracy, precision, and error of a measurement.

· Identify the number of significant figures in a measurement and in the result of a calculation.

II. Section 3-2  Uncertainty in Measurements
a. Accuracy, precision, and Error

i. Accuracy- is a measure of how close a number is to the actual value

ii. Precision- is a measure of how close a series of measurements are to one another.

iii. Error

· The true value-  Accepted value

· The measured value- Experimental value

· Error- the difference between the accepted and experimental

iv. Percent error = ( error / accepted value ) x 100%

b. Significant Figures in Measurements

i. Significant figures-includes all the digits that are known, plus one estimated
ii. Rules for Significant Figures

· 4 rules

· See page 57

c. Significant figures in Calculations

i. Round – 5 or greater 

ii. Addition or subtraction- the answer should be rounded to the same number of decimal places as the measurement wit the least number of decimal places.

iii. Multiplication and Division- the answer should be rounded to the same number of digits as the measurement with the least number of significant figures.

