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1 -1 The Scientific Method

Louis Pasteur (1822-1895)
developer of germ theory
pasteurization of milk
rabies vaccination
Called the greatest physician of 
all time by some.
He was a chemist by training 
and profession.
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1 -1 The Scientific Method
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A combination of observation, experimentation, and the 
formulation of laws, hypotheses, and theories.
 



1 -2 Properties of Matter

Matter: Occupies Space, has mass and inertia

Composition: Parts or components
 ex. H2O, 11.19% H and 88.81% O

Properties: Distinguishing features
physical and chemical properties
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Physical properties of sulfur and copper

Petrucci’s General Chemistry: Chapter 1Slide 5

Physical Property is one that a sample of matter displays without changing its 
composition.



A chemical property of zinc and gold: reaction with hydrochloric acid
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Chemical Property is the ability (or inability) of a sample of matter to undergo a 
change in composition under stated conditions.



1 -3 Classification of Matter

Matter is made of atoms.
114 elements.
About 90% available from natural sources
Compounds are comprised of two or more elements.
Molecules are the smallest units of compounds.
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A classification scheme for matter
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1 -4 The Measurement of Matter: 
SI (Metric) Units
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Mass Temperature
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Derived Units
Velocity  m s−1

Volume m3 1000 L
 L 1000 cm3  1 dm3

Force N kg m s −2

Pressure Pa kg m −1 s −2

Energy J kg m2 s −2

Volume



Measuring Volume of an Irregular Object
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1 -6 Uncertainties in Scientific Measurements

Systematic errors
Thermometer constantly 2ºC too low (Built-in).

Random errors
Limitation in reading a scale (Experimenter’s skill).

Precision
Reproducibility of a measurement.

Accuracy
How close to the real value.
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1 -7 Significant Figures
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Determining the number of significant figures in a quantity

• All nonzero digits are significant.
              
•  Zeros are also significant, but with two important exceptions 

for quantities less than one. Any zeros (1) preceding the 
decimal point, or (2) following the decimal point and 
preceding the first nonzero digit, are not significant.

              
•  The case of terminal zeros that precede the decimal point in 

quantities greater than one is ambiguous.



1 -7 Significant Figures
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Determining the number of significant figures in a quantity



Significant figure rule in multiplication
Figure 1-12
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The calculators show the effect of the change in a low precision
number (N) in a calculation             14.79 × 12.11 × N

N    =       5.04                         5.05                        5.06
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Both Multiplication/Division and 
Addition/Subtraction 
with Significant Figures

When doing different kinds of operations with 
measurements with significant figures, do 
whatever is in parentheses first, evaluate the 
significant figures in the intermediate answer, 
then do the remaining steps

3.489   ×   (5.67   –    2.3)  =
   2 dp        1 dp

3.489      ×       3.37      =  12
    4 sf            1 dp & 2 sf   2 sf



Rounding
When rounding to the correct number of significant figures, if 

the number after the place of the last significant figure is 
0 to 4, round down

drop all digits after the last sig. fig. and leave the last sig. 
fig. alone

add insignificant zeros to keep the value if necessary
5 to 9, round up

drop all digits after the last sig. fig. and increase the last 
sig. fig. by one

add insignificant zeros to keep the value if necessary
To avoid accumulating extra error from rounding, round only 

at the end, keeping track of the last sig. fig. for 
intermediate calculations



Rounding
Rounding to 2 significant figures
2.34 rounds to 2.3
2.37 rounds to 2.4
2.349865 rounds to 2.3

• 0.0234 rounds to 0.023 or 2.3 × 10−2

• 0.0237 rounds to 0.024 or 2.4 × 10−2

• 0.02349865 rounds to 0.023 or 2.3 × 10−2

• 234 rounds to 230 or 2.3 × 102

• 237 rounds to 240 or 2.4 × 102

• 234.9865 rounds to 230 or 2.3 × 102
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