Chemistry

  Name: _______________________

Ch 2.6
                                                                                                       Blk: ______ Date: ___________

Ch 2.6 Experimental Uncertainty

 
When working in a lab, we use different measurement tools.  Each of them has a different accuracy and precision, and we record our measurements with an “experimental uncertainty” to indicate this.

A)  Experimental Uncertainty

· The estimated amount by which a measurement might be in error.

· The uncertainty goes between the number and the unit.

· It can be interpreted as a range (lowest to highest values).


           
E.g.                     39.6 + 0.1 oC
***Note:  The experimental uncertainty and the uncertain digit should be in agreement.  i.e.  If the uncertain digit is in the 1st decimal place, the uncertainty will be in the 1st decimal place also. 

B)  Range

· A range includes the set of possible values in a measurement.

· Range:  Expressed as the lowest value & unit to the highest value & unit.

E.g.______________________________________

Examples:

For each of the following measurements,

a) Write the measurement with its uncertainty: b)  Write the measurement as a range: 
E.g. 1)  A ruler has an uncertainty of 0.01cm.  The measurement reads 55.25cm.

a) ________________________  b)_______________________________

E.g.2)  A burette has an uncertainty of ± 0.01 mL.  It reads 25.45mL

          
 a) ______________________      b)  _____________________________

E.g. 3)  A balance has an uncertainty of ± 0.05g.  The balance reads: 2.87g

a) ______________________      b)  _____________________________

E.g. 4)  A pipette has an uncertainty of ± 0.02 mL.  The pipette is filled to measure 20.00mL.

a) ______________________      b)  _____________________________

C) Mid-Point Method :  Determining Experimental Uncertainty From the Range

E.g. 1)  The volume is given as a range: 25.19 L and 25.23 L.  Rewrite the measurement with its 

experimental uncertainty.




Experimental uncertainty = ½ Range

Measurement:  Average + uncertainty


Experimental uncertainty = ½ Range___________________________________

Measurement: Average + uncertainty =________________________________________  

***Note: Always round the uncertainty to the uncertain decimal place.

E.g. 2)  A student measures a rock twice.  It is measured to be 88.0g and 89.0g.  The uncertainty of 

             the balance is not given.  Write the measurement with the (experimental) uncertainty.

 
Experimental uncertainty = ½ Range___________________________________

Measurement: Average + uncertainty =________________________________

D)  1/10 of Method:  Estimating the Experimental Uncertainty of a Scale
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Experimental             _1_

Uncertainty                 10       
E.g. 1)  Refer to the scale  above.  Estimate the experimental uncertainty of the ruler.

             EU = 1/10 x smallest subdivision = ________________________________

E.g. 2) Determine the measurement and write them with the experimental uncertainty.

a) Pointer (i) reads __________________________________.

b) Pointer (ii) reads _________________________________.

c) Pointer (iii) reads ________________________________.

d) Pointer (iv) reads ________________________________.

e) Pointer (v) reads _________________________________.

E.g. 3) Use your ruler and measure the width of your thumb and pinky.  Record your measurement a) with the experimental uncertainty and b) as a range.

Thumb: a) ____________________________ b)__________________________________

Pinky: a)  ____________________________ b) __________________________________

Assignment:

Hebden p. 35-36 #51-52, 

Hebden p. 36 ##54 (determine the uncertainty for each of the measurements in exercises 48 abc, 49a and 50abc)
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