
Unit 2:  Matter, Energy, and Change & an Intro to the Periodic Table 

1) Matter:  anything that has mass and takes up space 

a) Mass is measure of quantity of matter 

b) Weight is measure of earth’s gravitational attraction for matter 

c) Law of Conservation of Mass:  matter cannot be created or destroyed; it can only change forms; it’s always 

conserved. 

2) Energy:  ability to do work or cause change 

a) Several different types of energy:  chemical, electrical, mechanical, sound, light, etc 

b) Work is force applied to an object times the distance the object moves in that direction 

c) Heat is energy transferred as a consequence of temperature difference 

d) All energy can be classed as:  kinetic or potential 

i) Kinetic:  energy of object in motion 

ii) Potential:  energy object has b/c of position or composition i.e. stored energy. 

(1) Examples:  roller coaster peaks and valleys, book on table, etc 

e) Law of conservation of energy:  energy cannot be created or destroyed, it can only change forms (also called the 

1st Law of Thermodynamics) 

3) States of Matter 

a) Solid—state of any matter that has a definite shape and volume (remember that the volume of an object is the 

amount of space it occupies); particles are packed closely together/ strongest attractive force b/n molecules 

b) Liquid—state of any matter that has a definite volume but not a definite shape (takes the shape of the 

container); particles move more freely and slide against each other 

c) Gaseous—state of any matter that has neither definite shape or volume (takes on the volume and shape of its 

container); particles move faster and are widely separated  

d) Plasma—a gaseous system composed of positively-charged particles and negatively-charged  electrons; requires 

extremely high temperatures; rapidly moving particles somewhat like gases 

e) Examples 

i) Water—ice is solid water, if it melts it is liquid, if liquid is further heated it will evaporate to become a gas 

4) Properties and Changes of Matter 

a) Properties are characteristics that enable us to distinguish one kind of matter from another 

i) Physical Properties—can be observed or measured without altering the identity of the material 

(1) Melting point, boiling point, mass, length, volume, density, ductility, malleability, color, crystalline 

shape, refractive index 

ii) Physical Changes—a change in a property that doesn’t result in change in identity 

(1) Cutting wire, cutting hair, grinding a solid into a powder, changes of state 

iii) Chemical Properties—ability of a substance to undergo a change that alters its identity; something new is 

made 

(1) Tendency of wood to burn in air, rusting iron, leaves changing color, silver tarnishing, milk souring 

iv) Chemical change—any change in which one or more substances are converted into different substances 

with different characteristic properties 

(1) Substance(s) undergoing the change is/are the reactant(s) 

(2) New substance(s) produced by the change is/are product(s) 

(3) We express chemical changes as reactions like hydrogen + oxygen yields water 

(i) Indications of a chemical reaction:  Demo Desktop Investigation p 18 Modern Chem 

(ii) Evolution of heat and light 

(iii) Production of a gas (makes bubbles) 

(iv) Formation of a precipitate (solid that separates from a solution) 



v) Chem/Phys changes are accompanied by energy changes 

(1) Cellular respiration gives off 32 atp (energy molecules) 

(2) Changing state from liquid to solid water releases heat (exothermic) 

(3) Adding heat to limestone makes lime and carbon dioxide 

(4) Adding heat to ice yields liquid water  (absorbing heat is endothermic) 

5) Classification of Matter—exists in countless forms 

a) Pure Substance or Mixture 

i) Mixtures—can have composition and properties that are uniform within the mixture, but will vary from 

sample to sample 

(a) Combo of 2 or more kinds of matter each of which retains its own composition and properties 

(b) Can be separated by physical means 

(c) Heterogeneous—composition and properties are not uniform throughout the sample—differ from 

point to point 

(i) Vegetable soup, granite, milk 

(ii) Demo separating vegetable soup into its parts 

(d) Homogeneous—composition and properties are same throughout 

(i) Also called solutions 

(ii) Koolaid is an example, sweet tea, air 

(iii) Demo turning sugar water back into sugar and water (water vapor) 

ii) Pure substance—homogeneous sample of matter (either elements or compounds both of which have)  with 

uniform composition and properties throughout a sample and from one sample to the next  

(a) Water, sugar, oxygen, silver  

(b) Every sample has exactly same characteristic properties 

(c) Every sample has exact same composition 

(i) Pure water is always 11.2% hydrogen and 88.8% oxygen by mass 

(d) Cannot be separated into other substances without changing its identity and properties 

(e) Elements—can’t be separated into other substances by any means i.e. oxygen, neon, calcium 

(f) Compound (also called a molecule)—can be decomposed into two or more simpler substances by a 

chemical change 

(i) 2H2O  2 H2 + O2     

(ii) 2NaCl2Na + Cl2  

(g) Law of Definite Composition—chem cmpd contains the same elements in exactly the same 

proportions by mass regardless of the size of the sample or source 

6) Periodic Table Introduction 

a) Elements are the building blocks of matter and have been organized into a table 

b) Father of Table is Dmitri Mendeleev, a Russian 

i) He incorrectly arranged the table based on increasing atomic mass; he also grouped the elements by similar 

properties 

ii) Table is arranged by increasing atomic number or increasing # of protons (the identity of the atom) 

c) Groups—vertical columns numbered 1 – 18 

d) Periods—horizontal rows numbered 1 – 7 from top to bottom (will become the first quantum number) 

e) Symbols—one or two-letter abbreviations derived from element names 

i) H stands for hydrogen, F stands for Fluorine 

ii) Sn stand for tin, Cu stands for copper (latin comes into play for these) 

f) Types of elements 

i) Metals—elements to the left of the dark, diagonal line; lose electrons to become ions (cations) 



(1) Luster (shiny), ductile (can be made into wire), malleable (hammered into thin sheets), high tensile 

strength (resist breaking when pulled), good conductor of heat and electricity, solids under ordinary 

conditions (except Hg) 

(a) Group 1A—Alkali metals 

(b) Group 2A—Alkaline earth metals 

(c) Group 3 - 12—Transition metals 

(d) Lanthanides and Actinides 

ii) Nonmetals—elements to the right of the diagonal line; gain electrons to form ions (anions) 

(1) Poor conductors of heat and electricity, some are gases under ordinary conditions, brittle, lack luster 

(a) Group 17—Halogens 

(b) Group 16--Chalcogens 

iii) Metalloids—elements that appear to touch the diagonal line; have characteristics of both metals and 

nonmetals; is a semiconductor—microelectronics utilize these 

iv) Noble Gases—Group 18, inert gases; they are non-reactive 

 

7) Density 

i) An objects mass divided by the volume that the object occupies 

ii) Ρ = m / V where Rho is the symbol for density 

EXAMPLE 

The density of silver is 10.5 g/cm3. Find the mass of Ag that occupies 965 cm3 of space. 

10.5 = m / 965  10.5 x 965 = m  m = 10,100 g 

 

A cube has one side of length 4.3 cm.  It has a mass of 42 g.  What is the density? 

Ρ = 42 g / Volume  Volume = L x W x H so 4.3 x 4.3 x 4.3 = 79.507 cm3 

So, Ρ = 42 g / 79.507 cm3 = 0.53 g/cm3 

 

Two blocks of have equal masses of 10.0 g.  If the density of one is 1.34 g/ml and the density of the other is 2.41 g, which 

will occupy the greatest volume? 

A  1.34 = 10/v 10/1.34 = V 7.46 ml 

B  2.41 = 10/v 10/2.41 = V 4.15 ml 

So, A occupies the greatest volume. 

 


