
Chemistry in Our WorldFinal Exam Topi
sA handout was given out during the �rst week of 
lass 
ontaining information on thes
ienti�
 method and mathemati
al 
onversions between di�erent units.S
ienti�
 Method: We des
ribed this as a 4-step pro
edure (Question, hypothesis, exper-iment, observation), allowing the hypothesis to be turned into a theory and �nally alaw.Matter: Mixtures (homogeneous or heterogeneous) and pure substan
es inter
onverted bya physi
al pro
ess. For 
ompound and elements, a 
hemi
al rea
tion is required.Conversions: See handout given in le
ture. 'Given quantity' x New units

Old unitsAtomi
 Theory: Mendeleev 
reated �rst periodi
 table based on 
hemi
al properties andmass. Later, protons, neutrons, and ele
trons dis
overed that make up atoms. Mole
-ular weights = sum of weights of individual atoms.Balan
ing Equations: Number of atoms of ea
h element in rea
tant must equal numberin produ
t. Balan
e equations by 
hanging 
oe�
ients (not formulas).Formulas and Stru
tures: Classify 
ompounds based on types (metal(s) and/or non-metal(s)) of elements present.Covalent Compounds: In 
ovalent 
ompounds, ea
h atom has an 'ideal' number ofbonds based on 
olumn of periodi
 table (C=4, N=3, S=2, F=1, H=1). Be ableto 
onvert Lewis and sti
k stru
tures. If mole
ules 
ontain 1 or more polar bonds,then mole
ules may be 
lassi�ed as polar. Sugar used as a representative exampleof a polar, water soluble mole
ule.Ioni
 Compounds: Charges determined from position on periodi
 table. Salts 
on-tain 
ations (positively-
harged ions) and anions (negative), with a total 
hargeof zero. For transition metals, 
an only determine 
harge in 
ompounds where
harge of 'other' pie
e known. Salt (NaCl) dis
ussed as a representative example.Thermodynami
s & Energy: ∆H = enthalpy (heat) of rea
tion. Negative values meansheat given o� by rea
tion. Breaking bonds always absorbs heat, while forming bondsalways releases heat. Fuels rea
t with oxygen to produ
e 
arbon dioxide (CO2) andwater (possibly other 
ompounds depending on fuel). Fossil fuels in
lude 
rude oilused to make gasoline (Middle East), 
oal (U.S. #1), and natural gas. ≈ 1

2
of U.S.ele
tri
ity from burning 
oal.Global Warming: Greenhouse gases trap heat, in
reasing earth's temperature whi
h isessential for life. CO2 is a greenhouse gas (produ
ed by burning most fuels) whose
on
entration is in
reasing. Some are 
on
erned this in
rease 
ould lead to ex
esswarming of our planet. Di�
ulties with measuring earth's temperature dis
ussed.1



Alternate Energy Sour
es: Renewable fuels will produ
e CO2 when they burn (like fossilfuels), but take CO2 out of the atmosphere when they are grown, so net 
hange inCO2 should be minimal. Still not pra
ti
al. Potential sour
es in
lude wind, solarenergy, ethanol, hydrogen, and biomass produ
ed from algae or various 
rops (
orn,swit
hgrass, vegetable oils, ...).Batteries and Fuel Cells: Batteries use redox rea
tions, in whi
h one atom/
ompoundis redu
ed (at 
athode: 
harge be
omes more negative, H gained and/or O lost) andanother is oxidized (at anode: be
omes more positive, O gained and/or H lost). Fuel
ells being developed to use fuels (H2, methanol, ...) instead of metals. Don't need tobe 're
harged', but do require 
onstant supply of fuel. Should be more e�
ient.Ozone Layer: Ozone produ
ed and destroyed in upper atmosphere (des
ribed by Chapman
y
le), whi
h prote
ts us from high energy ultraviolet light. CFC (
hloro�uoro
arbons,with a 'unique' naming system) believed to destroy ozone layer, parti
ularly near SouthPole. Me
hanism for this pro
ess dis
ussed. Montreal Proto
ol approved to addressthis.A
ids and Bases: Vitamin C used to introdu
e a
ids. A
ids taste sour, in
rease theamount of H+ ions in solution, and lower pH. A
id rain produ
ed by burning high-sulfur 
oal (SOx) and 
ombustion engines (NOx). Regulations in U.S. have signi�
antlyredu
ed a
id rain.Foods and MetabolismCarbohydrates: Sugars. Contain large # of OH groups. Star
hes and Gly
ogen.Polar.Lipids: Fats, su
h as fatty a
ids, trigly
erides, phospholipids, and 
holesterol. Satu-rated vs. unsaturated (
ontain C=C). 
is natural, trans 
auses health problems.Omega-3 and omega-6 are essential. Non-polar.Amino A
ids & Proteins: 20 amino a
ids, ≈9 essential.Metabolism: Sugars (4 Cal/g, ≈1 day) and fats (9 Cal/g, ≈2-3 months) major fuelsour
es. E�e
ts of starvation and diabetes dis
ussed.Diets: Government re
ommends a high-
arb diet. Low 
arb (high-fat) diets appearto be better at lowering blood trigly
erides.Cho
olate: Pro
essing of 
ho
olate from fruit to �nished produ
t dis
ussed. Uniformfat 
ontent, and tempering required due to di�erent 
rystalline forms. Majorhealth bene�t probably in
rease in antioxidants. Dark 
ho
olate 
ontains more'
ho
olate liquor' and is higher in fat than sweet or milk 
ho
olate.
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