Spring Semester Final Review
Honors Chemistry
 
Chapter 6 Bonding
1.        Define chemical bond (p161)
2.        Compare and contrast ionc and covalent bonding (p178)
3.        Classify bonds according to electronegativity difference (p162)
4.        State the octet rule (p167)
5.        Draw Lewis structures (p169)
6.        Compare the meaning of a chemical formula for a molecular compound and for an ionic compound (p175)
7.        Define lattice energy and state its significance (p178)
8.        List and compare the distinctive properties of ionic and molecular compounds (p178)
9.        Describe metallic bonding (p180)
10.     Describe the properties of metals (p181)
11.     Explain the VSEPR theory (p182)
12.     Predict the shape of molecules and polyatomic ions using the VSEPR theory (p182)
13.     Define hybridization, hybrid orbitals (p186)
14.     Predict geometry of molecules using the hybridization theory (p187)
15.     Predict number of sigma & pi bonds in molecules (notes)
16.     Be able to determine whether a molecule is polar or nonpolar (p189)
17.     Name and describe intermolecular forces (p 188-190)
 
Chapter  11  Gases
1.        State the kinetic molecular theory of gases (p315)
2.        Distinguish between an ideal & real gas (p319)

3.        Describe characteristic properties of gases(p320-21)

4.        For gases,  state & explain relationship between pressure, volume, temperature, and moles (p322-333)

5.        Define pressure & name an instrument used to measure atmospheric pressure (p324-325)

6.        Convert between pressure units (p326)

7.        Solve problems using Boyle’s law ,p339#8. (38.8kPa)

8.        Solve problems using  Charles’ Law, p339#12.  (121K)
9.        Solve problems using Gay-Lussac’s Law, p340#15.  (600K)
10.     Solve problems using the Combined Gas Law, p340#22.  (243L)
11.     Solve problem using Dalton’s Law of Partial Pressure, p340#27(699.8 mm Hg), #28. (168 mL)
 
Chapter 12  Gases   (Ideal gas law)

1.        State the law of combining volumes (p344)
2.        State Avogadro’s Principle and explain its significance (p344)
3.        Define the standard molar volume of gas.(p345)
4.        State the ideal gas law.(p350)
Use a chemical equation to specify volume ratios for gaseous reactants & products. (p 356)
5.        Distinguish between diffusion & effusion (p360)
6.        Explain STP (p345)
7.        State Graham’s Law of Effusion or Diffusion (p360)
8.        Using ideal gas laws, calculate P, V, T, amount of gas (n), when three of the four variables are given. 
(p367#14c (77.7 atm),  #15c  (3.81 L),  #16c (0.0377 mol),  #17c (n = 5.69x10-3 mol, 0.365 g SO2)
9.        Using the ideal gas law, calculate the molar mass or density of a gas p362#18b (13.5 g/mol), #19 (30.9 g/mol)
10.     Using volume ratios & standard molar volume, calculate volumes, masses, or molar amounts of reactants or products in reaction involving gases (p368#32 (1.8 mol CO2,  79.2 g CO2, 3.60 mol H2O,  64.8 g H2O)  #34  (193 L NH3)  )
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Solve problems using Graham’s law of effusion p368#39 (3.16)
 
CHAPTER 13 Liquids & solids
1.        Describe the motion of liquid particles according to the kinetic theory. (p371-79)
2.        Discuss the properties of liquids in terms of the particle model.
3.        Describe the motion of solid particles accord to the kinetic theory
4.        Discuss the properties of solids in terms of the particle model
5.        Discuss between crystalline  and amorphous solids (p379-80).
6.        Define equilibrium (p383)
7.        Relate equilibrium to changes in state (p383)
8.        Predict change in equilibrium using Le Chatelier’s Principle (p386)
9.        Explain equilibrium vapor pressure (p388)
10.     Describe the processes boiling, freezing, melting, and sublimation (p381, 388)
11.     Interpret phase diagrams (p389)
12.     Describe the structure of water molecules (p390)
13.     Discuss physical properties of water and explain how they are related to water’s structure (p392)
14.     Define specific heat (p44)
15.     calculate the energy needed for a phase change p396#1c (5.73 x 1028 kJ)
16.     Specific heat calculations p62#11 (340J)
 
 Chapter 14  Solutions
1.        Distinguish between homogenous & heterogeneous mixtures (p405)
2.        Distinguish between electrolytes and nonelectrolytes (p406)
3.        Compare properties of solutions, suspensions, and colloids (p407-409)
4.        List and explain the factors that influence the rate of solution (p410)
5.        Explain solution equilibrium & distinguish between saturated, unsaturated, and supersaturated ( p412, 417)
6.        List & explain meaning of “like dissolves like” in terms of polar and nonpolar substances. (p413)
7.        Compare effects of temperature & pressure on solubility (p415-16)
8.        Define concentration using molarity, molality, and % by mass (p420-424)
9.        Define concentration in terms of concentrated and dilute (p412)
10.     List 3 colligative properties and describe how each is caused (p426-432)
11.     Calculate molarity, molality, and % by mass p345#4a (5.56g), #5b (1140 g), #6c (0.667 M)
12.     Determine freezing point depression p436#25 (-0.83oC)
13.     Determine boiling point elevation p436 #26c (0.060 oC)
14.     Determine molar mass of a solute p437#29  (190 g/mole)
 
Chapter 15   Ions in Aqueous Solutions
1.        Distinguish between dissociation & ionization (p442)
2.        Write equation showing the dissociation of ionic compounds (p442)
3.        Write equations showing the ionization of molecular compound (p448)
4.        Predict the formation of a precipitate (p444)
5.        Write total and net ionic equations, and identify spectator ions (p445)
6.        Distinguish between strong and weak electrolytes (p449)
7.        Explain the structure of the hydronium ion and how it is formed (p448)
8.        Define colligative properties (p453)
9.        State and explain colligative properties with ionic compounds (p453)
10.     Determine freezing point depression involving ionic solutes p458#13 (0.475m)
11.     Determine boiling point elevation involving ionic solutes p458 #11  (101.2oC)
 
Chapter 16-17 Acids & Bases, Titrations, pH
1.        List 5 general properties of aqueous acids
2.        Define and give an example of a traditional acid and a Brønsted acid (p463)
3.        Explain the difference between a strong acid & a weak acid (p463)
4.        Name the 6 strong acids (p464)
5.        Explain and use the system for naming acids (p465)
6.        Distinguish between a monoprotic, diprotic, and triprotic acid (p464)
7.        List 5 general properties of bases (p470)
8.        Define and give example of a traditional base and a Brønsted base.  (pp470-72)
9.        Explain the difference between a strong base and a weak base.  (p474)
10.     Be able to identify the strong bases (p474)
11.     Define conjugate acid, conjugate base, and conjugate acid-base pair (p475)
12.     Be able to identify conjugate acid-base pairs in reactions (p477)
13.     Write balanced neutralization reactions (p483, 491)
14.     Write net ionic equations for neutralization reactions (p491)
15.     Describe the self-ionization of water (p496)
16.     Define pH and give pH of neutral solutions (p498)
17.     Define and use the pH scale (p500)
18.     Define titration, end point, equivalence points (p505)
19.     Given [H3O+] and [OH-], find pH p518 #10 (pH=8.0), #12 (pH = 4.7, 6.3)
20.     Given pH, find [H3O+] or [OH-] p518 # 14 (a.10-7, b.10-3, c.10-17, d. 10-8), #15 (a.  5.9 x 10-5. b.  2.2 x 10-8, c.  3.3 x 10-10)
21.     Given volume of a standard solution, calculate molarity of a specific volume of a solution with unknown molarity p519#20 (0.00462 mole/0.0225L = Ba(OH)2)
 
Chapter 18  Reaction energy & kinetics
1.        Solve problems involving heats of reaction and heats of formation. (p533)
2.        Define enthalpy and tell if its value is positive or negative for an exothermic endothermic reaction (p528)
3.        Relate (G, (S, (H, and the tendency for a reaction to occur spontaneously
4.        Define entropy and free energy (p536-40)
5.        Define reaction mechanism and intermediates (p541)
6.        Use the collision theory to interpret chemical reactions (p543)
7.        Define activation energy and activated complex (p543)
8.        Discuss the five factors that influence reaction rates (p549)
9.        Define catalyst and explain its effect on reaction rates (p551)
10.     Interpret energy diagrams.  (p547)
11.     Explain and write rate laws for chemical reactions. (p560 #14)
12.     Calculate (H p560#10 (-50.61 kJ/mol, spont.)  #11        (a. (Hf  =   80kJ, (Hr = -80kJ, Ea = 100kJ, Ea’ = 20 kJ
b. (Hf  =   -40kJ, (Hr =+40kJ, Ea =  20kJ,  Ea’ = 60 kJ,    c. (Hf  =    10kJ, (Hr = -10kJ, Ea =  70kJ,  Ea’ = 60 kJ)
 
Chapter 19  Equilibrium
1.        Define chemical equilibrium (p564)
2.        Write chemical equilibrium expressions (p565)
3.        Define reversible reaction (p563)
4.        Discuss the stresses that disturb equilibria (p569)
5.        Discuss conditions under which reactions go to completion (p513)
6.        Describe the common-ion effect (p575)
7.        Explain and write acid-ionization equilibrium expressions (p576)
8.        Define and state the value of the ion-product constant for water (p579)
9.        Explain buffering (p578)
10.     Explain and write solubility-product (Ksp) equilibrium expressions (p583)
11.     Calculate equilibrium constant K p594#3 (110)
12.     Given Ka, [HA], calculate [H+]
13.     Calculate solubility-product constant Ksp, p594#11        (1.4 x 10-8), #16 (6.83 x 10-19)
14.     Calculate solubilities using Ksp  p594 #13 (7.1 x 10-7,    1.7 x 10-13)
15.     Predict whether or not a precipitate will form  p594 #19   ( ion product = 4.9 x 10-11< Ksp,  no ppt)
 
Chapter 20 Oxidation-Reduction
1.        Define oxidation and reduction (p597)
2.        Assign oxidation numbers to reactant and product species (p598)
3.        Explain what is meant by oxidation-reduction (redox) reactions (p599)
4.        Balance redox reactions in acidic and basic solutions 
5.        Assign oxidation numbers to reactant and product species. (p598)
6.        Explain what must be conserved in redox equations. (p602)
7.        Relate chemical activity to oxidizing and reducing strength.(p608)
8.        Describe the nature of electrochemical (voltaic) cells.(p611-612)
9.        Describe the nature of electrolytic cells (p612-616)
10.     Discuss the electrolysis of water. (p613)
11.     Discuss the electrolysis of aqueous salt solutions. (p614)
12.     Explain the process of electroplating.(p615)
13.     Explain, use, and carry out calculations involving standard electrode potentials.  (p616-621)
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