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Precision and Accuracy
Answer the following using complete sentences and clear examples.
Define and explain the following:
1. Precision – The ability to recreate an exact result 
2. Accuracy - the condition or quality of being true, correct, or exact; free from error or defect
3. Significant digits/figures - any of the digits of a number beginning with the digit farthest to the left that is not zero and ending with the last digit farthest to the right that is either not zero or that is a zero but is considered to be exact —called also significant figure

4. Adding and subtracting with significant digits: The answer should be rounded off so as to contain the same number of decimal places as the number with the least number of decimal places.  In other words, an answer can be only as accurate as the number with the least accuracy.

So:  11.31  +   33.264  +   4.1   =   48.674	Rounded off to 48.7
5. Multiplying and dividing with significant digits: The answer should be rounded off to contain the same number of digits as found in the LEAST accurate of the values.

So:  5.282  x   3.42  =   18.06444		Rounded off to 18.1
Using a series of five points per target illustrate the following three conditions.
	Accurate but not precise.
	Precise but not accurate.
	Both accurate and precise.

	

	

	



Answers will vary.


Calculate the following problems paying attention to significant figures and units. Show your work in each problem.
	
	Block Length
	Block Width
	Block Height

	Team 1
	5.12 cm
	3.33cm
	12.25cm

	Team 2
	5.08 cm
	3.30cm
	12.15cm

	Team 3
	5.26 cm
	3.36cm
	12.30cm

	Team 4
	5.17cm
	3.31cm
	12.22cm

	Team 5
	5.16cm
	3.34cm
	12.24cm

	Team 6
	5.13cm
	3.33cm
	12.26cm



6. What is the average/mean of the block length?

(5.12+5.08+5.26+5.17+5.16+5.13)/6 = 5.15cm

7. What is the range of the block length?
5.26-5.08 = 0.18 cm
8. Divide your range in half. Write this number here:_0.09cm____.  This is the ± range value from the average.

9. The precision of the measurement can be shown as the average ± the range value. The Precision of the length measurement was ____5.15cm____±__0.09__cm.

10. What is the average/mean of the block width?
(3.33 + 3.30 + 3.36 + 3.31+ 3.34+ 3.33)/6 = 3.33 cm
11. What is the range of the block width?
3.36 – 3.30 =0.06 cm
12. Divide your range in half. Write this number here:___0.03 cm_.  This is the ± range value from the average.

13. The precision of the measurement can be shown as the average ± the range value. The Precision of the width measurement was __3.33cm______±___0.03__cm.

14. What is the average/mean of the block height?
(12.25 + 12.15 + 12.30 + 12.22 +12.24 + 12.26)/6 = 12.24 cm
15. What is the range of the block height?
12.30 – 12.15 = 0.15cm
16. Divide your range in half. Write this number here:_0.08cm____.  This is the ± range value from the average.

17. The precision of the measurement can be shown as the average ± the range value. The Precision of the height measurement was ___12.24cm___±___0.08__cm.

18. The actual measurement on the block was 5.12 cm x 3.33cm x 12.25cm. Using the average dimensions from the 6 groups calculate the % error of the measurements overall. 
	% error
	=
	Actual Value – Measured Value
	x
	100

	
	
	Actual value
	
	



	Length % error
	=
	5.12 – 5.15
	x
	100
	=
	0.58 %

	
	
	5.12
	
	
	
	



	Width % error
	=
	3.33– 3.33
	x
	100
	=
	0 %

	
	
	3.33
	
	
	
	



	Height % error
	=
	12.25– 12.24
	x
	100
	=
	0.08 %

	
	
	12.25
	
	
	
	




19. The density of pure Aluminum is 2.70 g/cm3. Students measured a block of aluminum that was 1.0cm x 1.2cm x 1.5cm and weighed 5.13g. Use a percent error calculation to determine the purity of the aluminum block. (Hint: Density=Mass/Volume) 
D = 5.13g /(1.0 cm x 1.2cm x 1.5cm)= 2.85 g/cm3 
	 % error
	=
	2.7 – 2.85 
	x
	100
	=
	5.6%

	
	
	2.7
	
	
	
	




20. A student took a 500g mass from a set of mass in the lab and weighed it on a properly calibrated digital scale. The digital scale read 496.3g. What is the percent error of the mass?

	 % error
	=
	500 – 496.3
	x
	100
	=
	0.7%

	
	
	500
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