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     Ref.#3:  Precision, Accuracy, and Sig-digs (11-01x)
(for more info see your MAT105/122 textbook or www.fordhamprep.org/gcurran/sho/sho/lessons/lesson23.htm)

[image: image2.jpg]| S e —
* Fixed scale
3 4 5 6 7

e 2
cm  [uhmlinhiilnp

o
<—— movable scale
O

@42 o




A. Measurements
   1.  All lab measurements are approximate numbers, unlike counting numbers which are exact numbers
   2.  Whenever you record a measurement, you need to estimate its uncertainty 

Ex. a: “2.0 cm” means a measurement between 1.9 cm and 2.1 cm so the uncertainty is ≥ +/- 0.1 cm

Ex. b: “2.00 cm” means a measurement between 1.99cm and 2.01 cm  or ≥ +/- 0.01 cm

   3.  Uncertainties are like the tolerances specified on blueprints for quality control (ex.  +/- 1/10,000 inch)

B. Accuracy and Significant Digits 

   1. Accuracy in a measurement refers to the number of digits, called significant digits, that are reliably known in the measurement. Zeroes that are “place holders” are not significant digits

   2. To find the number of sig-digs in a measurement, write it in scientific notation (see table below)












                                         __
   3. If a place holder digit is really significant, it needs a BAR over it (300 mi = 1 sig-dig, 300 mi = 3 sig-digs)
	Measurement
	Scientific Notation
	Significant Digits
	
	Measurement
	Scientific Notation
	Significant Digits

	a) 8 kg 
	8
	1
	
	d) 0.005111 in.
	5.111 x 10-3 
	4

	b) 16 watts
	1.6 x 101
	2
	
	e) 0.010 cm.
	1.0 x 10-2
	2

	c) 50.1 ft.
	5.01 x 101
	3
	
	f) 112,300 mi.
	1.123 x 105
	4


   3. When measurements are multiplied/divided, the result is rounded to the least number of sig-digs present
	Example
	Calculator Answer
	Sig-digs Answer
	Explanation

	a) 1.2 cm x  2 cm =
	2.4
	2 cm2    
	· rounded to 1 sig-dig b/c of the 2

	b) 10.01 ft x 2.11 ft x 1.052 ft  =
	22.2193972    
	22.2 ft3  
	· rounded to 3 sig-digs b/c of the 2.11

	c) (42.1 cm2)/(2.3) cm =
	18.3043478    
	18. cm  
	· rounded to 2 sig-digs  b/c of the 2.3


C. Precision
   1. Precision of a measurement refers to the smallest units recorded in the measurement; that is, the position (decimal place) of the last significant digit. Calipers, for example, measure more precisely (+/-0.01cm ) than a ruler (+/- 0.1 cm). [ex.  3.2 cm is precise to the 1/10’s place; 0.127 lb is precise to the 1/1000’s place.
   2. If measurements are added/subtracted, the result is rounded to the least number of decimal place
	Example
	Calculator Answer
	Sig-digs Answer
	Explanation

	a) 1.02 cm + 2.1 cm =
	3.12    
	3.1 cm  
	· rounded to 1/10’s b/c of the 2.1

	b) 10.01 ft – 8.0195 ft =
	1.9905
	1.99 ft  
	· rounded to the 1/100’s b/c of the 10.01


D. Combined Operations: Measurements are often used in formulas to calculate new quantities (ex. Area = r2  or Perimeter =2[L + W]). If measurements are both added or subtracted AND multiplied or divided in the same calculation, follow the rule for order of operations… (aka “PEMDAS”)
 NOTE: Calculators will often NOT give you the correct # of sig-digs!!
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