CH103    Third Exam               Wed.  April 23  7:00 pm             MBH 403 and 405    Spring  2008
Instructor: Stephen Sontum 

Help Session:      4:30-6:00 pm, Mon. MBH 104

Tutor: Jeff Cloutier


Drop in Session:  7-9 pm,          Mon. 6th Floor MBH

The test will cover reading and homework form CH 5.5-8, 21.6-9, 6, 7.1-4 and lectures 19-27, labs 5-8
I.
Energy Changes in Chemical Reactons

A. Calorimetry - Caloric content of food and chemicals

1. Constant volume or Bomb calorimetry measures       ∆Erxn = qv = -Ccal ∆T

2. Constant pressure of solution calorimetry measures  ∆Hrxn = qp = -Ccal ∆T
II. Energy Changes in Nuclear Reactions

A. Nuclear Stability ∆E = ∆m c2 : Binding Energy and the Mass Defect
1. Fission – 235U and 239Pu can under go chain reactions
2. Fusion – Light elements are made by fusion, heavy elements by neutron capture
3. Super Nova -  Elements heavier than Fe are made by neutron capture
B. Biological Effects of Radiation - Radiation Dosage
1. Free radical production by ionizing radiation
2. Radiation Absorbed Dosage (rad) = 1 x 10-2 J/kg
3. Roentgen Equivalent for Man (rem) = (#rads)(RBE)

III.
Electronic Structure of Atoms

A. Quantum Experiments - 30 years that shook physics - Quantum Revolution

1. Blackbody Radiation - Planck's constant  E = h
2. Photoelectric effect  p=h/
3. Balmer's formula for the Hydrogen atom spectrum  RH
B. Radiant Energy and light waves:     E = hh c/,  nm, sec-1, cm-1
C. Bohr's model of the atom: En = -RH  EQ \f(Zeff2,n2)    ;      rn = ao  EQ \f(n2,Zeff) 
D. Wave Mechanics

1. de Broglie matter waves:  p =h/
2. Heisenberg uncertainty principle

3.  Schödinger’s postulates of Qunatum Mechanics:  H  and 2
E. Quantum States - Atomic Orbitals
1. Quantum numbers (r, θ, , s) (n, l, ml, ms)
2. Electron repulsion - effective nuclear charge Zeff = Z – S

F. Electronic configurations - Auf Bau principles
1. Fill lowest energy orbital first
2. Pauli exclusion principle
3. Hund’s Rule

IV.
Chemical Periodicity 
A. Periodic Table and electronic configurations

1. Frontier orbitals - highest filled and lowest unoccupied orbital determines the chemsitry

2. Periodic Trends – Atom sizes, Ionization Energy, Electron Affinity, Electronegativity

