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Measurement and Uncertainty
In our upcoming units we will be performing more investigations, these investigations will involve you making measurements of mass and volume.  The accuracy of your measurements will be important in stating the accuracy of your results.
Task:  Please determine the density of the cube you have been provided. Show your process and final answer below.
 ( recall that density = mass / volume )













[image: ]The accuracy of your answer depends on your ability to measure.
How exact can your measurement be? How exact should they be? 
Two factors affect your ability to record and
 communicate measurements and uncertainty

· 
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If you were to record the measurement of the lucky clover, what would you record?  Which numbers would you be certain of?  Which numbers would you be uncertain of?







Significant Digits
All measurements involve uncertainty.  In fact,  you can not measure anything with complete certainty.  The last number, furthest to the right is always an estimate.  

The numbers you record when you measure something are called ____________________________________________

Significant digits include the numbers you are certain of and a final digit that is estimated.
Rules for Determining Significant Digits:

	Rule
	Examples – Determine the number of significant digits

	1.  All non-zero numbers are significant
	7.886 = 

527.226992 = 

	2. All zeros that are located between non-zero numbers are significant
	408 = 

25 073 = 

	3. Zeros to the right of a decimal are significant
	102.0 = 

1.20 = 

	4. Zeros to the left of a value are NOT significant
	0.0907 = 

0.000 000 006 = 

	5. The sometimes rule!  In class and in our evaluations, I will follow what you learned in Physics.  Some texts and some of your practice questions may follow the sometimes rule, so just wanted to bring it to your attention.
	200

If an estimate                         If a measure value








Calculating and Using Significant Digits to Round Your Final Answers 

Following these rules and you will never have to ask your science teacher where to round your final answers to again!

Multiplying and Dividing – The value with the fewest number of significant digits going into your calculations determines the number of significant digits your should report in your answer.

Ex. A solid block of wood measures 6.78cm by 3.906cm and 11cm.  Determine the volume of the block and state your answer with the correct number of significant digits










Adding and Subtracting – The value with the fewest number of decimal places going into your calculations determine the number of decimal places you should report in your final answer.

Ex.  Determine the total mass of four objects that individually weigh 12.5g, 145.67g, 79.0g and 38.438g.
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