Chemistry 139
Review for Exams by Chapter
 

This is a guide for study.  There may be additional material not listed here that will appear on the exam.  Also study your text notes, lecture notes, and problems.  Also review Guide to Memorization in CHE 139 posted on the CHE 139 website.
 
Chapter 2
 

-Uncertainty:  Accuracy vs. Precision, Significant Figures in Calculations and Measurements
-Metric Prefixes
-Unit or Dimensional Analysis
Chapters 3 & 10
 
-Classification of Matter: Mixtures (Homogeneous and Heterogeneous) and Pure Substances (Compounds and Elements)
-Physical and Chemical Properties of Matter
-Electrostatics
-The Law(s) of Conservation of (Mass and) Energy
-Energy: Potential and Kinetic and Thermal (something that has energy has the capacity to do work)

-Transfer of Energy by Work and Heat

-Exothermic-chemical system loses heat to the surroundings

-Endothermic-chemical system gains energy from the surroundings
 -Heat Capacity
 Chapter 4
 
-The Law of Definite Proportion (or Constant Composition)-Originally based on mass ratio not atomic ratio
-Dalton’s Theory of the Atom
-The Law of Multiple Proportions-Predicted by Dalton’s Theory
-The Nuclear Atom: constituent particle (charge); proton (+), electron (-), neutron (0)
-Isotopes (Neutral and Ionic):  Atomic Number, Mass Number, Symbol 
-Weighted Average Mass
-The Periodic Table:  Groups and Periods;
 metals, non-metals, metalloids, alkali metals, alkaline earth metals, chalgogens, halogens, noble gases
 
Chapter 11
 
-Electrons have both wave characteristics (electrons can be diffracted by crystals) and particle characteristics (electrons have mass and momentum)
-Electromagnetic radiation (light) has both wave characteristics (waves can be diffracted by crystals) and particle characteristics (photons have momentum, but no mass)
-Emission spectra of elements demonstrate that the energy of electrons is quantized-discrete bands of light relate directly to discrete jumps of electrons from high energy to low energy.

-The Bohr Model of the Nuclear Atom (works only for the H atom and 1 electron ions)

-Traveling waves transfer energy, standing waves store energy
If electrons have wave characteristics and their energy is quantized then electrons can be described as standing waves having discrete amounts of energy.  
-The Energy is stored until the electron absorbs a photon of particular energy OR until the electron emits a photon of particular energy.  

-Absorption or Emission results in the electron moving to a new energy level.  
-The Heisenberg Uncertainty Principle
-A solution for the energy/position of an electron in an atom is a wavefunction ().  There are many solutions for an electron’s energy/position.  These solutions are called orbitals.  
2 (The Electron Probability Density) is more physically comprehendible than :  This allows us to see where the electron density at a given point is the greatest OR where we are most likely to find an electron of a particular energy around its nucleus.
-Know the shapes of the s, p, and d orbitals

-The Principle Quantum Numbers:  n, l, ml, ms
-Electron Configurations for Groundstate Atoms or Ions (longhand and core notations)
-Orbital Energy Filling Diagrams for Groundstate Atoms or Ions
-The Periodic Law refers to the recurrence of certain physical and chemical properties when elements are ordered by increasing atomic number.  The periodicity of properties for elements of the same family is based on those elements having the same number of valence electrons.   

-Periodic Trends for a set of elements in a period or group-Ionization Energy (IE), Atomic Radius (AR), and Electronegativity (EN)-can be explained by discussing the attraction of electrons in atoms as one goes across and down the periodic table.  
 
Chapter 12
 
Ionic Bond Formation
-electron transfer creates cation and anion, typified, but not exclusively, by the reaction of a metal and a non-metal
-charged species, cation and anion, have noble-gas electron configurations
-despite separation of charge, the force of attraction between cation and anion stabilizes the ions
-basic nomenclature includes binary type I and II
 
Covalent Bond Formation
-involves cooperative attraction of a pair of electrons between the nuclei of two atoms
-each atom in bond achieves a noble gas electron configuration
-stabilization of bonded atoms occurs because the mutual attraction of bonding electrons just overcomes repulsion between electrons and that between protons.
-basic nomenclature is binary type III
 
Metallic Bonding
-delocalization of electrons explains conductivity and other properties of metals
-"sea of electrons" in collection of atoms
 
Lewis Dot Diagrams
-application of quantum mechanics (electron configurations and valence electrons) for the elucidation of structure
-resonance structures imply delocalization of electrons but are not true structures (remember the resonance arrow,<--------->)
-exceptions to the octet rule (B, P, S)
 
Assessment of Bond Polarity
 
-use of electronegativity values or trends to determine an electronegativity difference between two atoms
-depiction of polarity:  use of dipole moments and partial charges
-polarity of molecules:  combination of Lewis Structure and bond polarity
 
Chapter 5
 -You will need to be able to translate equations from words to symbols or symbols to words.

-This material should require very minimal review at this point in time.

-Naming Binary Compounds (I, II, III), oxy anions, oxy acids, hydro acids, polyatomic ions

-DO NOT MEMORIZE common transition metal charges since you will always be able to infer the charge from the anion, 

i.e. MnO2: XMn + (2 x -2) = 0, therefore X = Mn = +4

 Chapter 8 

 

-molar mass calculations for covalent compounds

-molar formula mass calculations for ionic compounds

-the Mole and mass/mole conversions

-% Composition (remember this is percent by mass not by mole)

-empirical and molecular formula determination (use of mass measurements to obtain the most basic representation of a compounds structure-its formula!)

  
Chapters 6 & 7
 
Balancing Equations
 

-Have you completed the web worksheet?  

Types of Reactions 
- I will be pleased if you can type reactions as electron transfer, proton transfer, or metathesis, but

if you use the following types below I will accept these as well

-synthesis
-decomposition
-single replacement (oxidation-reduction), use of Activity Table to predict products
-double replacement (precipitation and neutralization), use of Solubility Table to predict precipitation
-combustion of organic compounds (CxHyOz)
-Have you completed the worksheet on the web?  Note, I will give you all the names of the reaction types.

 
Chapter 9
 

Basic Stoichiometric calculations using mass/mole conversions, Limiting Reactant, % Yield

 
Chapter 7
 
-Main focus will be writing net ionic equations for electron transfer reactions (single replacement), proton transfer reactions (double replacement, neutralization), and metathesis reactions (double replacement, precipitation.  Don’t forget the 3 unstable species and how to deal with weak acids or bases in net ionic equations.

-Have you done the web worksheet?

 

Chapter 18 (sections 1-4 only)
 

-Your main focus should be the execution of the half reaction method.

-Do you have the web handout for the method?

-You need to know how to find oxidation states very well.
-recognizing redox reactions by changes in oxidation state or by observing elements in the equation

 

 Chapter 15
 

Solution Chemistry
-terminology

-formation:  What interactions change when a solute dissolves?

-the concept of equilibrium in the development of a saturated solution

-factors affecting solubility: can you explain to someone why the following affect solubility?

 

“ like dissolves like”- when intermolecular forces between solvent particles, between solute particles, and between solute-solvent particles are similar, dissolving generally occurs.  Remember, oil does mix with water but not to a great extent since the attraction of oil to oil and that of water to water are together greater than the attraction between oil and water.  It’s a TRADEOFF.  How much energy goes in, how much comes out?  If energy is released (more produced than used), mixing generally occurs.

 

temperature-be careful, since some ionic compounds become less soluble at higher temperature and gases typically have lower solubility at high temperature.  Think Rock Candy!

 

partial pressure of solute gas over liquid solution-pressure is generally not an issue for the solubility of  solids or liquids.  The partial pressure of the solute gas will not be affected by the presence of different gases.  Think SODA POP!  What if you take a can of soda and shake it, heat it, open it?

 

Molarity (mol solute/ L of solution)

% by mass (g of solute/g of solution)

Dilution:  M1V1 = M2V2
Solution Stoichiometry:  applied to double replacement, redox, and neutralization reactions

 

 Chapter 16
 

-Arrhenius and Brønsted-Lowry acid-base definitions

-Strong vs. Weak Acids and Bases

 

[H3O+] ≡ concentration of H3O + in Molarity

pH = -log[H+] = -log[H3O+]

pOH = -log[OH-] 

pH + pOH = 14

pH > 7 basic

pH < 7 acidic

[H3O +] = 10-pH
 

 

