Study Guide for the Final Exam: Fall Semester
Review Material – 

1) Final Exam Study Guide
2) Final Exam Review Problems

3) Previous Tests and Quizzes
4) Handouts and Homework
5) Chapters: 1 -4,8,9,11,12,14.3
6) Class website

a) Lesson Slides
b) Main Points

On the final exam, you will be expected to know everything we covered this year. Your best preparation will be studying past tests, quizzes, and homework. I’ve copied the lists of things you should know from previous study guides below. Since there were no study guides for the first few quizzes and test, those lists are new.
Introduction to Chemistry

· Distinguish matter and non-matter

· Distinguish chemical and physical changes

· Complete calculations using the correct number of significant figures

· Correctly use scientific notation

Classification of Matter

· Identify a sample of matter as a substance or mixture

· Identify a substance as a pure substance or compound

· Identify the smallest units of a pure substance and of a compound

· Identify a mixture as homogeneous or heterogeneous

· Understand the physical separation techniques: extraction, decantation, recrystallization, filtration, and distillation
· Apply the separation techniques above to separate the components of different mixtures

Discovery and Composition of the Atom

· Identify the scientists and experiments connected to the following principles / discoveries: Conversation of Mass, discovery of the proton, discovery of the electron, discovery of the neutron (don’t worry about this experiment)

· Give the location (nucleus vs not in the nucleus), relative charge, and relative mass of protons, neutrons, and electrons

· Calculate the number of protons, neutrons, and electrons in an atom from its chemical symbol

· Write equations showing the formation of ions with electrons as reactants or products
· Calculate the weighted mass of a substance from the percent natural abundance of its isotopes

· Understand the basic operating principles of a mass spectrometer

· Read and interpret a mass spectrograph

Bohr Model of the Atom:

· Draw a Bohr model of an atom and label different orbits (n = 1, n = 2, etc.)

· Draw an energy-level diagram corresponding to a Bohr model of the atom

· On a Bohr model and energy-level diagram, 

i. draw what happens to an electron when energy is absorbed

ii. draw what happens to an electron when energy is emitted

· Given the energies of different orbits, calculate

i. the energy emitted or absorbed when an electron jumps between different orbits
ii. the wavelength of light emitted or absorbed 
Uncertainty Principle and Electrons as Waves

· Describe the relationship between the uncertainty in position and the uncertainty in momentum

· Estimate the relative wavelengths of different objects

· Give two different reasons why we must think of electrons as waves in atoms

Modern Model of the Atom:

· Describe how orbitals are different from orbits

· Define and list the possible values of the quantum numbers n, l, ml, and ms

· Draw two orbitals with different values of n

· Draw two orbitals with different values of l

· Draw two orbitals with different values of ml

· Use arrows to show two electrons with different spin

Electron Configuration

· Give the number of electrons in a neutral atom of every element

· Name an orbital after being told its n and l values

· Give the n and l values of an orbital

· Write ground-state electron configurations

i. Using the noble-gas abbreviation

ii. Using energy level diagrams

iii. Using box diagrams

· Give the n, l, ml, and ms values of an electron presented in an energy level diagram

· Write the ground-state electron configurations of ions

· Write the ground-state configurations of chromium and copper

· Identify and describe mistakes in incorrect electron configurations

Atomic Radius:

· Write ground-state electron configurations

· Identify the quantum numbers of electrons in different orbitals

· Explain why the atomic radius of elements in the same group increases from top to bottom

· Calculate the Zeff experienced by valence electrons for different elements

· Explain why the atomic radius of elements in the same period decreases from left to right

· Compare the atomic radii of different elements

Ionic Radius:

· Identify the most likely ion formed by an element and give its electron configuration

· Compare the radius of a cation to a neutral atom of the same element

· Compare the radius of an anion to a neutral atom of the same element

· Compare the sizes of isoelectronic atoms or ions

Ionization Energy:

· Explain why ionization energy increases going up and to the right across the Periodic Table

· Compare the ionization energies of different elements

Ionic Bonding:

· Write the electron configurations of neutral atoms and ions

· Identify valence electrons and valence orbitals of neutral atoms and ions

· Draw Lewis structures of neutral atoms and ions

· Relate the stability of an atom or ion to the octet rule or noble gas electron configurations

· Identify and write formula units of binary compounds

· Explain the following properties of ionic solids: high melting and boiling points, tendency to fracture instead of bend or compress, and high electrical conductivity (when dissolved)

Covalent Bonding:

· Distinguish between ionic and covalent bonding

· Correctly count the number of valence electrons in a molecule

· Compare single, double, and triple bonds (number of electrons in each, length)

· Explain periodic trends in electronegativity

· Identify the relative polarity of different bonds

· Draw Lewis structures for molecules with a single central atom

· Calculate the formal charge on atoms in molecules

· Draw and identify different resonance structures for molecules

· Identify violations of the octet rule on atoms

· Understand and apply VSEPR theory: electrons in molecules want to be as far apart as possible (Note: you will not be expected to memorize any geometries or 3D structures)

· Identify polar bonds and draw bond dipoles

· Identify polar molecules and draw molecular dipoles

Metallic Bonding:

· Distinguish between ionic bonding, covalent bonding, and metallic bonding

· Describe the model of metallic bonding and the ‘electron sea’
· Identify the following properties of metallic solids: ductility, malleability, high thermal conductivity, and high electrical conductivity

· Define what is meant by an alloy

Intermolecular Forces:

· Define hydrogen bonding, dipole-dipole interactions, and London dispersion forces

· Identify the intermolecular forces present in a sample of a compound

· Draw pictures representing the different intermolecular forces in a compound

· Compare the strength of different intermolecular forces

· Compare the strength of the same intermolecular force in different molecules

· Compare the melting and boiling points of different covalent compounds

· Compare the melting and boiling points of different ionic compounds

Chemical Quantities

· Convert between mass of a compound / moles of a compound / molecules of a compound

· Calculate the percent composition by mass of all the elements in a compound

· Determine the empirical formula of a compound from its molecular formula

· Calculate the empirical formula of a compound from its percent composition

· Calculate the molecular formula of a compound given its empirical formula and molar mass

· Balance chemical equations

· Identify the limiting reagent in a chemical reaction

· Calculate the masses of the products formed and the masses of reactants consumed in a reaction with a limiting reagent

· Calculate the percent yield of a reaction

Combustion Reactions

· Write and balance a combustion reaction given for a molecule containing only H, C, and O given ONLY the molecular formula of the hydrocarbon

· Determining the empirical formula of an unknown compound containing only H, C, and O given only its initial mass, the mass of its combustion products, and the percent yield











































