CHEM 110 Review                                                               Hour Exam Three: December 3, 2009
Chapter Six: Energy relationships in Chemical Reactions 

Study Sections: 6.1-6.5

Problems: 6.26, 6.28, 6.32, 6.34, 6.36, 6.38 

Learning Goals:

· Be able to differentiate between the concepts of heat and temperature.

· Be able to relate the first Law of Thermodynamics to the inter-conversion of energy from one form to another.

· Be able to explain what is meant by state function, standard state, system, surroundings, energy, work and enthalpy.

· Be able to designate a chemical reaction as exothermic or endothermic given  the enthalpy of the reaction.

· Given the enthalpy change for a reaction be able to calculate the enthalpy change for amounts of reactants and products. 

· Be able to interpret the melting and boiling of water in terms of  heats of fusion and heats of vaporization of water and energy flow.

· Be able to perform calculations involving specific heat (or molar heat capacity), mass, heat flow, and temperature change. 
· Be able to determine the enthalpy of a chemical reaction from calorimetric data
Chapter Seven: The Electronic Structure of Atoms.

Study Sections: 7.1 – 7.8

Problems: 7.8, 7.16, 7.20, 7.30, 7.32, 7.56, 7.58, 7.60, 7.68, 7.80, 7.82, 7.84, 7.86.  

Learning Goals

· Be able to inter-convert between frequency and wavelength for electromagnetic radiation.

· Be able to use the Planck's constant to relate the energy of a photon to its wavelength and frequency.

· Be able to calculate the energy, wavelength and frequency of the lines in the emission spectrum of hydrogen using the Balmer-Rydberg equation. 

Be able to describe Bohr model for the hydrogen atom in detail including how it explains the emission spectrum using discrete energy levels.
· Be able to describe the physical significance of the four quantum numbers and relate them to a particular orbital.

· Be able to explain what is meant by an electron orbital and electron shells and subshells.

· Be able to name and sketch s and p orbitals 

· Be able to label the orientation of the p orbitals.

· Be able to describe that spherical s orbitals are found alone, while dumbbell p orbitals are found in threes and cloverleaf d orbitals in fives. 

· Be able to use the Aufbau Principle to work out a plausible electron configuration for an atom (Atomic number of 1 to 40) given the atomic number.

· Be able to determine the number of unpaired electrons given the electron configuration of an atom and the Pauli Exclusion Principle.
Chapter Eight: The Periodic Table
Study Sections: 8.1-8.5

Problems: 8.16, 8.18, 8.20, 8.30, 8.32, 8.34, 8.60, 8.76, 8.80.

Learning Goals 

· Be able to write the general valence-shell electron configuration for each group of the periodic table and identify blocks in which the elements are located.

· Be able to give the noble gas configuration of cations and anions in ionic compounds.

· Be able to describe and explain periodic trends in atomic and ionic radii.

· Using the periodic table be able to determine which atom or ion of a given set is expected to have the largest radius.

· Be able to recognize an isoelectronic series of species, and order them according to their radius.

· Using the periodic table be able to predict which has the higher first ionization energy for a selection of elements.

· Using the periodic table be able to predict which has the more negative first electron affinity For a selection of elements 

· Be able to use the octet rule to generalize the formation of characteristic ions for each family of representative elements.
