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General Chem | Chapter 1: Chemical Foundations

Section 1.1: Chemistry: An Overview

e Matter is composed of tiny particles called e <3
One oxygen
— ‘ “ molecule written O,
Two water electric
e Atom: of an element molecules ——
: written 2H,0 Two hydrogen molecules
that still ey
2
of that element.
e Molecule: Two or more joined and acting as a unit.
e A chemical reaction: One substance changes to another by
Section 1.2: The Scientific Method: observe, make hypothesis, experiment, theory, law
e Useyour to observe the situation for the purpose of defining the problem.

e (Qualitative observations are descriptive.

Examples:

e Quantitative observations are numerical.
A measuring instrument must be used and units must be included.

Examples:

Physical & Chemical Properties

e Physical Properties:

= Examples:

o Intensive

o Extensive

e Chemical Properties:

= Examples:
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Section 1.3: Units of Measurement

The Fundamental Sl Units

Physical Quantity

Name of Unit

Abbreviation

Mass

Length

Time

Temperature

Electric current

Amount of substance

Example Prefixes Used in the SI System

Prefix Symbol Meaning Exponent
mega- M 1,000,000
kilo- K 1,000
hecto- H 100
deka- da 10
deci- d 0.1
centi- c 0.01
milli- m 0.001
micro- ] 0.000001
nano- n 0.000000001
pico- p 0.000000000001
femto f 0.00000000000001
atto- a 0.000000000000000001

Volume

Not a fundamental Sl unit

Derived from

Two important relationships to know:

Mass vs. Weight

Mass is

Weight is
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Section 1.4: Uncertainty in Measurements

e Adigit that must be estimated is called

e A measurement always has some degree of uncertainty.

e Record the and the uncertain digit (the estimated number).

Measurement of Volume using a Buret
e The volume is read at the of the liquid curve (meniscus).
e Meniscus of the liquid occurs at about 20.15 mL.

Certain digits: 20.15

Uncertain digit: 20.15
Accuracy

Precision

Section 1.5: Significant Figures and Calculations
Rules for Counting Significant Figures
1. Nonzero integers always count as significant figures.

2. There are three classes of zeros.
a. Leading zeros are zeros that precede all the nonzero digits. These do not count as significant figures.

b. Captive zeros are zeros between nonzero digits. These always count as significant figures.

o

Trailing zeros are zeros at the right end of the number. They are significant only if the number contains
a decimal point.

3. Exact numbers have an infinite number of significant figures.

Exponential Notation
A shorthand way to write very large or small numbers.

Example: 300. written as Example: 300 written as

e Contains significant figures. e Contains significant figure.
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Significant Figures in Mathematical Operations

1. For multiplication or division, the number of significant figures in the result is the same as the number in
the least precise measurement used in the calculation.

Example:

2. For addition or subtraction, the result has the same number of decimal places as the least precise
measurement used in the calculation.

Example:

Round only after doing all of your calculations! Not at every step. Retain full calculator accuracy
throughout the calculation and round according to the number of significant figures in the original
data.

Example:

Section 1.6: Dimensional Analysis

e Use when converting a given result from one system of units to another.
e To convert from one unit to another, use the equality that relates the two units.

e Determine the appropriate conversion factor so that units

e ALL CONVERSIONS MUST BE DONE USING THE METHOD OF DIMENSIONAL ANALYSIS IN THIS CLASS!

Example: A car is advertised as having gas mileage of 15km/L. Convert this rate into miles/gallon.
(1in=2.54cm, 1L=1.06 quarts)

Section 1.7: Temperature
Three systems for measuring temperature:

e Fahrenheit
e Celsius
e Kelvin
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Converting between scales:

Section 1.8: Density

e Common units are g/cm?3 or g/mL.

Example: A certain mineral has a mass of 17.8 g and a volume of 2.35
cm3. What is the density of this mineral?

Section 1.9: Classification of Matter

Organization of Matter
Matter - occupies space and contains mass

e Homogeneous Mixture: visibly indistinguishable parts (koolaid)

e Heterogeneous Mixture: visibly distinguishable parts (oil and water)

e Pure Substance: substance with one constant composition (water)

Density =

e Compound: a substance with constant composition that can be broken down into elements by

chemical process (CHa4, H20)

¢ Elements: substance that cannot be decomposed into simpler substances by chemical or physical

means (Al, Br)

Pure Physical separation
substances

~ Mixtures

Chemical

| Homogeneous
Reactions

mixtures
(solutions)
* Salt water
* Mouthwash
« All alloys

Heterogeneous
mixtures
* Pizza
+ |talian salad
dressing
* Solid waste
dump

Elements
* Oxygen

Compounds
* Water

* Table salt
* Ammonia

* Hydrogen
* |ron
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e Matter exists in three states.

e Has definite volume but no °
specific shape.

o e Takes on the shape and
volume of its container.

e Has fixed volume and shape.

Mixtures

Have

e Homogeneous mixture:

e Heterogeneous mixture:

Physical change

e Change in the form of a substance,

Example:

e Can be used to separate a mixture into pure compounds, but it will not break compounds into elements.

— Distillation — Chromatography
— Filtration
Chemical change

e A given substance becomes

Example: Bunsen burner (methane reacts with oxygen to form carbon dioxide and water)

Changes in Matter
¢ Physical Change - physical property of a substance changes without changing the composition.
e Chemical Change - property of a substance changes- breaking of bonds and formation of new bonds.

Sublimation
Dapoaition
o g ey
== =0 =wT—=g3T=3IM

Physical Changes - Examples = Phase Change
e You are responsible for the names of phase changes.
¢ The key feature of a physical change is that the atoms are not rearranged. The physical properties
(shape, color, texture, flexibility, density, and mass) are changed. Physical changes are usually
reversible.
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Chemical Changes = Reactions

Chemical changes produce new substances with new properties.

Evidence of chemical reactions include:

e Production of a precipitate (a substance of a new phase, such as the solids forming from a solution)

e Color Change

e Change in Energy - light, temperature, or sound

e Gas production (bubbles)

The Organization of Matter

Mixtures Yes

MATTER

Does the composition vary?

No

Can see the parts of
the miW

No Yes

Homogeneous Heterogeneous

No

substances

Contains various type

Pure

of atoms?

Yes

Elements

Compounds

Atoms

1
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