CHAPTERS 20-22.3 STUDY GUIDE

All of the Chapter Review and Exercises are good sources of possible test questions. So are the Blue Box questions in the text. You should take the practice exam in the book, p.610 #1-9, 12-17,19-34 and check your answers!

CHAPTER 21.3-21.5: Energy and Formula Masses
1. Why do chemicals react together at all? What is the underlying scientific principle that drives these amazing changes? The answer is thermodynamics or the study of energy exchanges. All systems will change (move) in order to MINIMIZE their ENERGY CONTENT and MAXIMIZE THEIR TOTAL ENTROPY or randomness (often by releasing heat to scramble the order of the surroundings so the newly formed bonds can gain a little order). 

· Energy changes must be compared between starting and ending points. Release of energy is exothermic. Endothermic requires work to be done on the system. Bond energies can be used to find the directions will occur. These would be given to you for interpretation.

2. Be able to draw, label and explain the ENERGY HILL, activation energy, reactants, products, energy loss, chemical potential energy (CPE). 

a) Chemical catalysts lower the activation energy and allow reactions to proceed at a greater pace.

3. Equilibrium is a dynamic state. 

ATOMIC MASS AND MOLES

1. Counting number and mass of each unit to help show the conservation of matter based on a balanced equation. 

2. 1 mole of any substance = 6.023 x 1023 units of something
3. 1 mole of any substance has a mass EQUAL TO THE ATOMIC MASS of that unit in grams (1 mole of carbon-12 has a mass of 12.0 g)
4. Be able to do problems similar to Exercises #10-24 on p. 527.
5. You’ll need to use the amu mass for each various element from the periodic table in order to find the mass for any formula mass.
CHAPTER 22.1-22.3: ACIDS & BASES
A. Acids & Bases

1. Acids are hydrogen ion donors, electron acceptors, pH <7, 

2. Bases are hydroxyl ion donors, electron donors, pH > 7,

3. Kw always is 10-14 = [H3O+][OH-]. Given one or the concentrations be able to calculate pH and the other concentration. For [H+] ion concentrations note the inverse of the exponent in the concentration is the pH number (ph 4 = [H+] of 
10-4).

4. pH values reveal a  10x different in [H3O+]ion concentrations. 

· See scale on p. 543

5. Look at the absolute value of the exponent in [H3O+].

· A 1 in 100,000 ration of protons [H+] in a liter of water means a concentration of 1/100,000 = 0.00001 = 10-5 Molar so the pH is 5.

CHAPTER 21: ORGANIC & BIOMOLECULES

A. Hydrocarbons- Ch. 24.1
1. Be able to identify a hydrocarbon molecule and what a structural isomer is.

2. Be able to explain why higher boiling/melting points for hydrocarbons of increasing chain length occur (see p. 490).

3. Identify the general structure of alkanes, saturated alkanes, unsaturated alkanes, alkenes, alkynes, and aromatic hydrocarbons.
B.  For the biomolecules you are expected to know the difference in the functions of the 3 major groups you learned in 6th grade: BE ABLE TO DEFINE, DESCRIBE AND IDENTIFY THE TERMS AND MOLECULES LISTED IN THE BIOMOLECULES PACKETS I & II.
C.  Roles within the cell?
a) Carbohydrates: quick energy storage (monosaccharides); transportation of sugar as disaccharides; and long term storage of energy and structural support for cells (polysaccharides like starch).

b) Fats: cell membranes; long term energy storage; insulation from the cold; fat soluble sex hormones that slip through cell membranes.
c) Proteins: main part of living cells are either ENZYMES that act as CATALYSTS or STRUCTURAL SUPPORTS like collagen in tendons, keratin in hair strands

D. How is their chemical makeup different?

a) Carbohydrates: general formula is CnH2nOn where n = the number of carbons. Hydroxyl groups make sugar very polar. 
b) Fats (lipids): nonpolar hydrocarbon chains that have acids at one end are fatty acids, either saturated or unsaturated fats. Sex hormones or steroids are also nonpolar.
c) Proteins: C, H, N, O, S elements make up the amino acids that link together to form the protein chain. Amine groups contain the nitrogen that must be flushed from the body after the metabolism of proteins. Urine or guano is rich in nitrogen and was harvested to get the nitrates that were needed to make gunpowder or the fertilizers for growing urban populations.
E. Subcategories of biomolecules: function and identify structures

1. Carbohydrates

a) Monosaccharides, disaccharides, polysaccharides.

· List 2 ways that polysaccharide chains are different than polypeptide chains (proteins). See Biomolecules I packet.
2. Proteins


a) enzymes end in the suffix “-ase” and are chemical CATALYSTS.

b) identify what a general amino acid looks like. Don’t memorize any of the 26 specific types. 

· how can you differentiate between protein chains and nucleotide chains?
3. Lipids


a) fats (fatty acids + glycerol), unsaturated (double bonds that make a non-kinked section of the fatty acid chain), saturated (single bonds only- pack fat chains nice and tight to make solid fats like Crisco). 

b) Steroids and sex hormones also are lipids.

