IB CHEMISTRY SL YEAR 1

2007 Exam Review

CURRICULUM CONTENT AREA 6: Stoichiometry – Chapters 3 and 4

1. Compare and contrast the mole as a number and as a mass.

2. Convert between number of particles, moles, and number of grams of a substance.

3. Distinguish between atomic mass, molecular mass, and formula mass.

4. Calculate the molar mass of an element and the molecular mass of a compound.

5. Calculate the percent composition (mass percent) of a compound, given its formula.

6. Determine the empirical formula of a compound, given its percent composition.

7. Determine the molecular formula of a compound, given its empirical formula and either its molar mass or molecular mass.

8. Demonstrate how chemical equations describe chemical reactions.

9. Illustrate how to balance chemical reactions by changing coefficients.

10. State and describe the four general types of reactions.

11. Given the equation of a reaction, classify the reaction as one of the general types.

12. Predict quantities of reactants and products in chemical reactions.

13. Determine the limiting reactant and the reactant in excess when quantities of reacting substances are given.

14. Determine the percent yield of a reaction, given the actual yield and the theoretical yield.

15. Define the terms relative molecular mass and relative atomic mass.

16. Define the terms solute, solvent, solution, and concentration.

17. Calculate the molarity of a solution, given the grams of solute and the volume of solution.

18. Calculate how many grams of solute are needed to prepare a given volume of solution of a given molarity.
19. Calculate the number of moles of solute in a given volume of solution of know concentration.

p.344 #43-45 (PHT)

p.123 #19, 21, 23, 27, 31, 45, 47, 49, 55, 59, 67, 69, 75, 77, 91, 95, 99

p.181 #15, 21, 23, 25
CURRICULUM CONTENT AREA 7: Oxidation and Reduction Reactions and Electrolysis – Chapters 4 and 17
1. Compare and contrast the process of oxidation with the process of reduction.

2. Describe how to assign oxidation numbers to atoms in compounds.

3. State and explain the relationship between oxidation numbers and the names of compounds.

4. Explain an oxidizing agent and a reducing agent.

5. State how to identify oxidation-reduction reactions.

6. Explain the concept of half-reactions.

7. Determine how to balance redox equations by the half-reaction method.

8. Deduce a reactivity series based upon the chemical behaviour of a group of oxidizing and reducing agents.

9. Deduce the feasibility of a redox reaction from a given reactivity series.

10. Describe and explain how a redox reaction is used to produce electricity in a voltaic cell.

11. Explain the process of electrolysis.

12. Draw a diagram showing the essential components of an electrolytic cell.

13. Relate the movement of charge through an electrolytic cell to the chemical reactions that occur.

14. Relate the construction of a galvanic cell to how it functions to produce a voltage and an electrical current.

15. Deduce the products for the electrolysis of a molten salt.

16. Distinguish between the use of a spontaneous redox reaction to produce electricity in a voltaic cell and the use of electricity to carry out a non-spontaneous redox reaction in an electrolytic cell.

17. Describe and explain the use of electrolysis in electroplating.

p.183 #57, 61, 63

p.867 #13, 15, 17, 19, 25
CURRICULUM CONTENT AREA 8: Energetics – Chapters 6, 8, and 16

1. Distinguish between energy, heat, and work.

2. Define the terms exothermic reaction, endothermic reaction, and standard enthalpy change of reaction.

3. State the relationship between temperature change, enthalpy change, and whether a reaction is exothermic or endothermic.

4. Deduce, from an enthalpy level diagram, the relative stabilities of reactants and products and the sign of the enthalpy change for the reaction.

5. Suggest suitable experimental procedures for measuring enthalpy changes of reactions in aqueous solutions.

6. Calculate the heat change for a substance given the mass, specific heat, and temperature change.

7. Explain that enthalpy changes of reaction relate to specific quantities of either reactants or products.

8. Analyze experimental data for enthalpy changes of reactions in aqueous solution.

9. Calculate the enthalpy change for a reaction in aqueous solution using experimental data on temperature changes, quantities of reactants and mass of solution.

10. Use Hess’s Law to determine the enthalpy change of a reaction which is the sum of two or more reactions with known enthalpy changes.

11. Define the term average bond enthalpy.

12. Describe and explain the changes, which take place at the molecular level in chemical reactions.

13. Calculate the enthalpy change of a reaction using bond enthalpies.

14. State and explain the factors which increase the entropy in a system.

15. Predict whether the entropy change for a given reaction or process would be positive or negative.

16. Define standard free energy change of reaction.

17. State whether a reaction or process will be spontaneous by using the sign of free energy.

18. State and predict the effect of a change in temperature on the spontaneity of a reaction, given standard entropy and enthalpy changes.

p.281 #29, 31, 37, 39, 41, 43, 45, 47, 51, 53, 55, 61, 63

p.404 #47, 49, 53, 55, 59

p.819 #15, 23, 29, 31, 39, 41

CURRICULUM CONTENT AREA 9:  Chemical Kinetics and Equilibrium – Chapters 12 and 13

1. Define the term rate of reaction and describe the measurement of reaction rates.

2. Analyze data from rate experiments.

3. Describe and explain the collision theory.

4. Define activation energy and explain why reactions occur when the reacting species has greater internal energy than activation energy.

5. Explain that reactions can occur by more than one step and that one step, the rate-determining step, can determine the rate of reaction.

6. Predict and explain, using collision theory, the qualitative effect of particle size, temperature, concentration, inhibitors, and catalysts on the rate of a reaction.

7. Outline the characteristics of a system in a state of equilibrium.

8. State and explain the effect of a catalyst (homogeneous and heterogeneous) on the equilibrium reaction.

9. State the equilibrium constant expression for a homogeneous reaction.

10. Deduce the extent of a reaction from the magnitude of the equilibrium constant.

11. Describe and explain the application of equilibrium and kinetics concepts to the Haber process and the Contact process.

12. Using Le Chatelier’s principle, describe and predict the qualitative effects of changes of temperature, pressure and concentration on the position of equilibrium and the value of the equilibrium constant.
p.597 #11, 13, 15, 49, 61

p.644 #9, 11, 15, 19, 23, 25, 57, 59, 61, 63

CURRICULUM CONTENT AREA 10:  Acids and Bases – Chapters 2, 4, 14 and 15
1. Outline the characteristic properties of acids, bases, and salts in aqueous solution.

2. Compare and contrast the Arrhenius and Bronsted-Lowry models of acids and bases.

3. Name acids and bases.
4. Describe and explain the differences between strong and weak acids and bases in terms of the extent of dissociation/ionization, reaction with water, and conductivity.

5. State whether a given acid or base is strong or weak.

6. Identify the conjugate acid-base pairs in a given acid-base reaction.

7. Explain the concept of neutralization and the composition of a salt.
8. Distinguish the overall, ionic, and net ionic equations for an acid-base reaction.
9. State and explain whether salts form acidic, alkaline, or neutral aqueous solutions.
10. Distinguish between aqueous solutions that are acidic, neutral, or basic using the pH scale.

11. Identify which of two or more aqueous solutions is more acid or basic, using pH values.

12. State that each change of one pH unit represents a tenfold change in the hydrogen ion concentration.

13. Deduce changes in hydrogen ion concentration when the pH of a solution changes by more than one pH unit.

14. Calculate hydrogen ion concentration, hydroxide ion concentration, pH, and pOH from specified concentrations.

15. Describe and explain data from experiments to distinguish between strong and weak acids and bases, and to determine the relative acidities and basicities of substances.

16. State the principles and uses of indicators.
17. Explain the process of titration.
18. Draw and explain a graph showing pH against volume of titrant for titrations involving strong acids and bases.

19. Describe a buffer solution in terms of its composition and behaviour.

20. Describe ways of preparing buffer solutions.
p.183 #45

p.703 #17-a, b, 19, 29, 31, 39, 43, 45, 51, 55, 77, 81, 119, 125

p.774 #21
