CHEM 101: REVIEW SHEET FOR ExAM 1

What you need to know about the exam:
* The exam is scheduled for 11 — 11:50 AM on Friday, September 28,2007 in VLH.

* BRING A WORKING CALCULATOR! Check the batteries before the exam! You are not allowed to use
any preprogrammed functions on your calculator such as automatic unit conversions or stored values of constants.

¢ The exam is closed book and closed notes.

¢ If you have a documented need for special accommodations for the exam, please talk to Maggie BEFORE Friday.

Exam format:
The exam will be a mixture of multiple choice, short answer, and quantitative problems. You do NOT need to
memorize equations or values of physical constants! These will be listed on the front or back page of the exam
(see example below) or provided with the question. You do need to memorize the meaning of the unit prefixes
such as kilo (k), Mega (M), nano (n), etc. I will give you any other conversion factors you might need. And
you will be given a periodic table with the exam.

What you should study: PRACTICE PROBLEMS
Use your lecture notes, conference and lab materials, and the Star Module as a guide to what material in the text
is most important. The exam basically covers Chapters 1, 5, the first part of 6, and 26 in the Whitten text. See
the Reading page on the Chem 101 website for more details. You are also responsible for the information
covered in the Star Module, the Conference worksheets, Lab Experiments 1, and 2, Problem Sets 1 thru 4, and
the long list of suggested problems from Whitten provided on the Reading website. If you are looking for more
sample problems, take a look at the end-of-the-chapter problems in any General Chemistry text (lots in the
library) using Chapter Headings as a guide. The answers to selected questions are usually available in the back.

Resources that you will find on the Chem 101 website:

Weekly Reading Assignments and Suggested Problems

Conference worksheets and their solutions

Problem Sets 1-4 and their solutions
Note: You will not get PS#4 back before the exam. Read through the posted solutions to confirm you
knew how to do the problems correctly.

Practice Exam and solutions
This is an exam from a previous year. I suggest that you take this as part of your final preparation, after
you have put in considerable time studying. Important: Take the opportunity to model the time pressure
of the exam. Allow yourself no more than 50 minutes.

Review sessions this week in conference:
Maggie, Arwyn, and Arthur will offer “mini” review sessions this week in conference. Bring your questions!
If there are particular topics or types of problems that you would like us to work, post these on the Chem 101
Moodle News Discussion Forum so that we can come prepared with some good examples.

USEFUL INFORMATION: (Something like this will be given on exam)
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Here are the major topics that we have covered so far:
What is the nature of light?
Wavelike nature of light: waves undergo reflection, refraction, interference, diffraction
Wavelength, frequency, and amplitude (what properties of the wave do these describe?)
Quantitative relationships between wavelength, frequency, and speed for a wave
Av=c Memorize: 1 Hz = 1s
Visible spectrum: Memorize the order of colors and the overall wavelength range of visible light
Electromagnetic spectrum: Memorize the different regions in order of increasing wavelength
Fundamental differences between particles and waves
Particle nature of light: energy of light delivered in tiny packets called photons
Ephoton = h v
Simple model of atomic structure (protons, neutrons, electrons)
What holds the nucleus together?
What holds the atom together?
Electrostatic or electromagnetic or Coulombic force (what are the kegy parameters?)
Elements, atomic number, atomic mass, and isotopes (symbols, i.e. “°Nb)
Photoelectric effect: What is it? How does it provide evidence for the particle nature of light?
Work function: How is it defined? Understanding energy balance in photoelectric effect
Ephoton = Eo + KEelectron
Model of a star: blackbody emitter surrounded by photosphere
How does our model of the star fit the general features of stellar spectra?
Blackbody radiation: qualitative relationships between temperature and emission spectrum
Wien’s Law: T = (2.898 mm K) / A, Memorize: star classification order (OBAFGKM)
Atomic absorption and emission spectra and their implications for atomic structure
Note we did both a conference and a lab on atomic spectroscopy.
Bohr's model of the atom and his explanation of lines observed in atomic spectra
What was correct and what was incorrect about the Bohr model?
Calculating energy levels and transitions in hydrogen atom spectrum
Ionization: What chemical reaction does it correspond to?
Relationship of ionization energies and orbital energies
Periodic trends in ionization energy, atomic size, and electron affinity
Can you use the trends to make predictions and explain what underlying factors are responsible
for a particular trend? (Think about changes in Z; and n.)
Evidence for the dual nature of matter
DeBroglie wavelength of moving particles
Heisenberg Uncertainty Principle and implications for model of the atom
Schrodinger's model of the atom: How does it differ from Bohr's model?
Standing waves vs. traveling waves: Which is appropriate for electron in atom?
What is an atomic wavefunction? How does it relate to probability?
Quantum numbers: What are they? What values can they take? What does each signify?
Orbital shapes, electron probability distributions, and nodes
Orbital energies: Prediction for H-atom and how orbital energies differ for polyelectronic atoms
Pauli Exclusion Principle and spin quantum number
Writing ground state electron configurations and recognizing excited state configurations
Hund’s Rule
Understanding the shape of the periodic table and using it to write electron configurations
Shielding and Z.;: Why in an atom like lithium is the 2s orbital lower in energy than the 2p orbital?
Why is this not the case in the hydrogen atom?
Mass as a form of stored energy: E =mc” and AE = Amc’
Changes in energy and stability, meaning of positive vs. negative AE
Binding energy: definition, calculations
Binding energy vs. Z (most stable nucleus?): implications for fusion processes
Modes of nuclear decay (o decay, p~ decay, positron emission or f* decay)
Can you write corresponding nuclear reactions?
What is the net effect of each type of decay on a nucleus?
Nuclear decay: definition of half-life (t,,,)
Belt of stability (“Isthmus of stability”™)
Stellar nucleosynthesis as an example of applying these concepts in nuclear chemistry
Fusion reactions (you don’t need to memorize these, but you should know how to balance the nuclear
reactions and calculate AE)




