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Chapter 2 – The Numerical Side of Chemistry

I. Accuracy and Precision



A. Mean (average) = sum of the measurements



        number of measurements


B. Accuracy



1. Tells how close to the true value a measurement or the mean of a set of measurements lies.



2. Percent Error – a quantitative measure of accuracy.



3. % Error = True value – Experimental value    




        True value

C. Precision



1. Tells how close to each other a set of measurements lie.



2. Deviation – a quantitative measurement of precision.



3. Deviation = individual measurement - mean  
II. Significant Figures (Sig. figs.)








             A. Definitions 

1. Exact (counted ) numbers.

2. Measurements and uncertainty.


B. Zeroes and significant numbers – learn the rules!


C. Rounding numbers – let’s all be “on the same page.”

III. Scientific Notation – also called exponential notation.


A. Decimal form --( scientific notation.  1098.45 -( 1.09845 x 103

B. Scientific notation --( decimal form.  4.55 x 10-4 -( 0.000455
IV. Doing Math with Sig Figs and Scientific Notation.


A. Multiplying and dividing sig figs.

B. Adding and Subtracting sig figs.

C. Multiplying exponential numbers.

D. Dividing exponential numbers.

V. Units of Measure

A. English System – still widely used in USA


B.  Metric System - begun shortly after French Revolution, used today by most countries in the world.


1. Advantages over English system.



2. Systeme International d’Unites - 1960 - (SI units).



            a. Length – meter (m), volume – m3


            b. Mass – kilogram (kg)


            c. Time – second (s)

                                      d. Temperature – Kelvin (K)



3. Units commonly used in chemistry – centimeters (cm), millimeters (mm), grams (g), Celsius (◦C),

liter (L), (mL).


4. Prefixes – see handout – memorize these!


5. Temperature conversions




a. Fahrenheit and Celsius temperature scales.


                              Know the mp of ice and bp of water on both scales – p.47. 





          28 ºC = ? ºF
ºF = (ºC x 9/5) + 32





          95.2 ºF = ? ºC
ºC = ( ºF - 32)(5/9)




b.  Kelvin = Celsius + 273

VI.   Unit Analysis.

A.  Let the units be your guide – methodical, stepwise problem-solving.

B.  Conversion Factors 


C.  Conversions among different units:



1. English ----> English - memorize



2. Metric ----> Metric - memorize prefixes.



3. English ----> Metric,  Metric ----> English - conversions will be given on test.








VII. Extensive and Intensive Properties – all are physical properties.

A.  Extensive properties - depend on the amount of matter present.



1.  Mass and weight



2.  Volume



B.  Intensive properties – do not depend on the amount of matter present.



1.  Color, odor, melting point, boiling point, temperature.



2.  Density



a.  density = mass / volume      d=m/v    (units are g/mL, g/cc3, g/cm3, g/L)




b.  volume of an irregular solid by water displacement.




c.  rearranging equations:  





given mass and density, find volume.





given volume and density, find mass.



3.  Specific heat 




a.  amount of heat needed to raise 1 g of a substance by 1ºC.

b.  units are given in calories / g ºC or Joules / g ºC.
c.  find specific heat for a few liquids and solids in table 2.5, p. 59.




d.  working problems:





i. specific heat. = calories / g °C  






ii. calories = specific heat. x g x °C


