Chapter 1

Foundations of Chemistry

Chemistry – is the science that describes matter and its properties, the changes it undergoes and the energy changes that accompany those processes. 

Types of Chemistry-

i. 
Organic Chemistry is the study of all substances containing carbon

ii. Inorganic Chemistry is the study of substances that do not contain carbon.

iii. Analytical chemistry is concerned with the composition of substances.

iv. Physical chemistry is concerned with theories and experiments that describe the behavior of chemicals.

v. Biochemistry is the study of the chemistry of living organisms. 

I. Section 1-1 Matter and Energy

a. Matter- is anything that has mass and occupies space

b. Energy- is defined as the capacity to do work or to transfer heat

i. Types

1. Kinetic energy- the capacity for doing work directly

2. Potential energy- energy stored due to its position, condition, or composition.

ii. Energy Conversion

1. Exothermic- the release of heat to the surroundings

2. Endothermic- the absorption of heat from the surroundings

iii. The Law of Conservation of Matter—There is no observable change in the quantity of matter during a chemical reaction or during a physical change.

iv. The Law of Conservation of Energy—energy cannot be created or destroyed in a chemical reaction or in a physical change, but can be converted from on from to another.

c. The Law of Conservation of Matter and Energy

i. E= mc2
ii. Matter can be converted into energy

II. Section 1-2  States of Matter

a. Solid- rigid and have definite shape

b. Liquid- have a fixed volume

c. Gases- are much less dense and can be compressed or expand

III. Section 1-3  Chemical and Physical Properties

a. Two types of Properties
i. Chemical properties- are exhibited by matter as it undergoes changes in composition.

ii. Physical Properties- can be observed in the absence of any change in composition. 

	Table  1-1  Physical Properties of a Few Common Substances (at 1atm pressure)

	Substance
	MP 
	BP
	Solubility in water
	Solubility in Alcohol
	Density

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


iii. Extensive Properties- dependent on the amount of substance

iv. Intensive properties- dependent on the substance  (Chemical Properties)
IV. Section 1-4 Chemical and Physical Changes

a. Chemical change

i. One of more substances are used up

ii. One or more new substances are formed

iii. Energy is released or absorbed

b. Physical Change

i. No change in chemical composition

ii. May release energy ( ex. Boiling or freezing)
V. Section 1-5 Mixtures, substances, Compounds, and Elements

a. Mixtures-

i. Characteristics 

1. a combination of two or more substances 

2. each substance still has it properties

ii. Types

1. Heterogeneous- not uniform

2. Homogeneous- uniform composition

iii. Separation- by physical means
b. Pure substances- cannot be further broken down or purified by physical means

i. Types of substances

1. Element- a substance that cannot be decomposed into simple substance by chemical change

2. Compound- is a substance that can be decomposed by chemical means into simpler substances, always in the same ratio by mass.

ii. Law of definite proportions- different samples of any pure compound contain the same elements in the same proportions by mass.

VI. Section 1-6   Measurements in Chemistry

a. Base Units

	Table 1-4  The seven Fundamental Units of Measurement (SI)

	Physical property
	Name of Unit
	Symbol

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


b. Metric prefixes

	Table 1-5  Common Prefixes Used in the SI and Metric Systems

	Prefix
	Abbreviation
	Meaning

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


c. Practice conversion of units

VII. Section 1-7  Units of Measurement

a. Mass and Weight

i. Mass- the amount of matter in a given object

1. measured by a balance 

2. compared to a standard set of masses

ii. Weight- is a measurement of gravitational pull on matter.

b. Length—Meter is the standard unit of length
c. Volume- liters or milliters

d. See table 1-7 page 19

VIII. Section 1-8  Use of Numbers

a. Scientific Notation- numbers written in the form M X 10 n 
i. 1 < M > 10 

ii. n is some whole number 

b. Numbers

i. Exact numbers- numbers obtained from counting

ii. Significant Figures- in a measurement consists of all the digits known with certainty plus one final digit, which is somewhat uncertain or is estimated.

1. What numbers are measured? 

2. What numbers are important?

	Page 23  Rules for Determining Significant Zeros

	Rule
	Example

	 
	 

	 
	 

	 
	 

	 
	 


iii. Addition or subtraction- answer must have the same number of decimal places as the number with the fewest decimal places.

iv. Multiplication and Division- Answer must have the same number of digits as the number with the fewest number of sig figs.
IX. Section 1-9  The Unit Facto Method (Dimensional Analysis)

a. Multiplication symbol and a line

b. Conversion factor

i. Written as a ration

ii. Must be equal to one

iii. Examples  pg 27
X. Section 1-10  Percentage

a. Percent composition – used to determine the amount of a given substance in a substance

b. Part over the whole times 100%

c. Practice pg 31
XI. Section 1-11  Density and Specific Gravity

a. Density- the amount of matter in a given space

i. D= m/v

ii. Density of Water

b. Specific Gravity- the ratio of its density to the density of water, both at the same temperature.

XII. Section 1-12  Heat and Temperature

a. Temperature- measures the amount of heat

b. Heat – a form of energy that flows spontaneously from a hotter body to a colder body.

c. Temperature scale

i. Kelvin= C +273

ii. Contains absolute zero

XIII. Section 1-13  Heat Transfer and the Measurement of Heat

a. SI unit of heat is a Joule (j)

b. Calorie is defined exactly 4.184 j or amount of energy to raise one gram of water one degree Celsius

c. Specific heat- the amount of heat needed to raise one gram of a substance one degree Celsius.

i. Specific heat = amount of heat in J ÷ {(mass of substance in g )( temperature change in C)}

ii. Practice pg 37
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