Unit 1: Introduction to Chemistry
Uncertainty in Measurement, Accuracy vs. Precision, % Error, & Significant Figures
Uncertainty in Measurement

· The ____ associated with a measurement is obtained using a ______________________________
· Last digit has to be _____________________; Estimated digits are “___________________”

· A measurement always has some degree of uncertainty.

· Communicating our uncertainty in a measurement is equally important as the measurement itself!

Uncertainty with Reading Volumes

· A rule of thumb: read the volume to 1/10 or ______ of the smallest __________________.
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Read at the _______________ of the meniscus AT EYE LEVEL! 



Accuracy vs. Precision
· Accuracy - how close a measurement is to the ________________ value

· Precision - how close a _________ of measurements are to ___________________
Error
· Definition = The ____________________ between an accepted value and an experimental value

· Accepted- what you are “________________” to get

· Experimental- what you “_______________” get

· Take the absolute value

· No _______________ values

· |experimental – accepted| = error

Percent Error

· Indicates _________________ of a measurement

· ___________ of an error to an accepted value
· FORMULA:

· EXAMPLE: A student determines the density of a substance to be 1.40 g/mL.  Find the % error if the accepted value of the density is 1.36 g/mL. 

Significant Figures

· Sig Figs indicate precision (___________________) of a measurement.

· Recording Sig Figs

· Sig figs in a measurement include the known digits plus a final ________________ digit

· The more digits reported, the more _____________ the measurement
· Counting Sig Figs

· Count all numbers EXCEPT:

· Leading zeros -- 0.0025

· Trailing zeros without a decimal point -- 2,500 

ATLANTIC PACIFIC RULE
· If a decimal point is present, start counting from the ______________ (left) side at the 1st ______________ number.

· If the decimal point is ____________, start counting from the Atlantic (right) side at the 1st non-zero number.

· Count until you run out of numbers!
Counting Sig Figs Practice Problems

1. 23.50 cm
____ sig figs

2. 402 g

____ sig figs

3. 5,280 g

____ sig figs

4. 0.080 L

____ sig figs

· Calculating with Sig Figs

· Multiplication/Division 
· The measurement with the fewest sig figs determines the # of sig figs in the answer.
· Addition/Subtraction 
· The measurement with the fewest decimal places determines how many decimal places can be in the answer.

· Exact Numbers do not limit the # of sig figs in the answer.

· _______________ numbers: 12 students

· Exact conversions: ___________________
· “1” in any unit conversion: 1 in = 2.54 cm

Calculating with Sig Figs Practice Problems
1. (15.30 g) ÷ (6.4 mL) 
2. 18.9
g
- 0.84 g 
Smallest div. = ________ mL





Smallest div. = ________ mL





Smallest div. = ________ mL





Measurement = ________ mL





Measurement = ________ mL





Measurement = ________ mL
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