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BLOCK: __________ DATE: _____________
Define the following terms:

1. theory

2. hypothesis

3. chemical

4. inorganic compounds

5. organic compounds

6. elements

7. mass

8. compounds

9. atom

10. molecule

11. accuracy

12. precision

13. law of conservation of matter
14. energy

15. matter

16. volume

17. atomic number

18. isotope

19. mass number

20. metalloid

21. nucleus

22. period

23. group

24. electronegativity

25. atomic radius

26. ion

27. polyatomic ion

28. periodic law

29. periodic trends (describe)

30. alkali metals

31. ionization energy

32. electron affinity

33. octet rule

34. ionic bond

35. covalent bond

36. anion

37. cation

38. nonpolar covalent

39. triple bond

40. bond length

41. Lewis structure

42. valence electrons

43. single bond

44. polar covalent bond

45. double bond

46. coefficient

47. chemical equation

48. decomposition reaction

49. double displacement

50. combustion

51. chemical equation

52. single displacement

53. valence electrons

54. unshared pair 

55. coordinate covalent bond

56. oxidation number

57. molar ratio

58. coefficient

59. subscript

60. polyatomic ion

Complete the following problems AFTER you have familiarized yourself with Appendices A & B
Chapter 1 Introduction to Chemistry
Objectives

1.2 Explain the purpose of controls in an experiment


Distinguish between a hypothesis, theory and law

Chapter 2 Matter and Change
Objectives

2.1 Distinguish between physical and chemical properties
2.1 Draw models to represent solids, liquids, and gases on the particle level

2.2 Distinguish between kinetic and potential energy

2.2 Describe the energy changes that accompany changes of state

2.3 Classify mixtures as heterogeneous or homogeneous

2.3 Distinguish among atoms, elements, and compounds
2.3 Explain how compounds can be distinguished from mixtures

End of Chapter Questions 9,10,11,16,17,18, 33,35 

Insure your understanding of the following:

Table 2-1


KE = ½ mv2

Fig 2-6a, 2-6b, 2-6c


Table 2-5


Table 2-6


Fig 2-30


Table 2-7


Table 2-8
Chapter 3 Scientific Measurement

      End of Chapter Questions 12,15,24,28,38,42,44

Insure your understanding of the following:


Table 3-2


Fig 3-22


Table 3-6


“How To” p.99


“Key to Problem Solving” p. 101

Chapter 4 - End of Chapter Questions 9,10,12,13,14,15,18,23,25,44,48,5052,54,56,59

Insure your understanding of the following:

Fig 4-8b

Fig 4-5


Table 4-8


Fig 4-20


Table 4-7


Fig 4-26


Fig 4-30, 4-31, 4-32


“Key Problem Solving Approach” p.142

Chapter 5 Atomic Structure and the Periodic Table - All Section Review Questions and Practice Problems

End of Chapter Questions 6,11,12,13,24,25,30,32,34,35,48,51,54,56,57,59,61


Insure your understanding of the following:

Learning Objectives:

5.1 ATOMS


a. Summarize Dalton’s atomic theory

b. Describe the size of an atom
5.2 STRUCTURE OF THE NUCLEAR ATOM


a. Distinguish among protons, electrons, neutrons in terms of relative mass and charge

b. Describe the structure of an atom, including the location of the protons, electrons, and neutrons with respect to the nucleus.

5.3 DISTINGUISHING BETWEEN ATOMS



a. Explain how the atomic number identifies an element

b. Use the atomic number and mass number of an element to find the numbers of protons, electrons, and neutrons.



c. Explain how isotopes differ and why the atomic masses of elements are not whole numbers.



d. Calculate the average atomic mass of an element from isotopic data,


5.4 THE PERIODIC TABLE: ORGANIZING THE ELEMENTS



• Describe the origin of the periodic table



• Identify the position of groups, periods, and the transition metals in the



   Periodic table


Table 5-1, 5-2


Table 5-3


Fig 5-12


Table 5-6


Table 5-8
How to, page 174
Chapter 13 Electrons in Atoms – All Section Review Questions and Practice Problems


End of Chapter questions:

Learning Objectives
13.1 MODELS OF THE ATOMS


a Summarize the development of the Atomic Theory (using the contributions of Dalton, Thomson, Rutherford, Bohr, Goldstein, Chadwick, Schrödinger, Planck)
b. Explain the significance of quantized energies of electrons as they relate to the quantum mechanical model of the atom

13.2 ELECTRON ARRANGEMENT IN ATOMS


a. Apply the aufbau principle, the Pauli Exclusion Principle and Hund’s rule in writing the electron configuration s of elements
b. Explain why the electron configurations for some elements differ from those assigned using the aufbau principle. (Explain the “exceptions” Cu, Cr, etc)


13.3 PHYSICS AND THE QUANTUM MECHANICAL MODEL



a. Calculate the wavelength, frequency, or energy of light, given two of these values.



b. Explain the origin of the atomic emission spectrum of an element.

Chapter 14 Chemical Periodicity – All Section Review Questions and Practice Problems


End of Chapter Questions:
Learning Objectives:

14.1 CLASSIFICATION OF THE ELEMENTS

a. Explain why you can infer the properties of an element based on those of other elements in the

    Periodic table.

b. Use electron configurations to classify elements as noble gases, representative elements,     transition metals, inner transition metals.

14.2 PERIODIC TRENDS


a. Interpret group trends in atomic radii, ionic radii, ionization energy, electronegativities.

b. Interpret periodic trends in atomic radii, ionic radii, ionization energies and electronegativities.

Chapter 15 Ionic Bonding and Ionic Compounds - All Section Review Questions and Practice 


Problems


End of Chapter Questions:

Learning Objectives:

15.1  ELECTRON CONFIGURATION IN IONIC BONDING    

a. Use the periodic table to infer the number of valence electrons in an atom and draw its electron   
    dot structure.

b. Describe the formation of cations from metals and the anions from nonmetals


15.2 IONIC BONDS



a. List the characteristics of an ionic bond

b. Use the characteristics of ionic compounds to explain the electrical conductivity of ionic compounds when melted and when in aqueous solutions


15.3 BONDING IN METALS



a. Use the theory of metallic bonds to explain the physical properties of metals

b. Describe the arrangement of atoms in some common metallic crystal structures (simple cubic, face centered cubic, body centered cubic, hexagonal, etc)

Chapter 16 Covalent Bonding - All Section Review Questions and Practice Problems


End of Chapter Questions:

Learning Objectives:


16.1  THE NATURE OF COVALENT BONDING


a. Use electron dot structures to show the formation of single, double, and triple covalent bonds



b. Describe and give examples of coordinate covalent bonding, resonance structures, and 



exceptions to the octet rule

16.2 BONDING THEORIES



a. Describe the molecular orbital theory of covalent bonding, including orbital hybridization



b. Use VSEPR theory to predict the shapes of simple covalently bonded molecules

16.3 POLAR BONDS AND MOLECULES



a. Use electronegativity to classify a bond as nonpolar covalent, polar covalent, or ionic



b. Name and describe the weak attractive forces that hold groups of molecules together

Chapter 6 – Chemical Names and Formulas – All Section Review Questions and Practice 


Problems


End of Chapter Questions 8,12,13,15-23,24,27,32,33,34,35,38


Learning Objectives:


6.1 INTRODUCTION TO CHEMICAL BONDING


• Distinguish between ionic and molecular compounds



• Define cation and anion and relate them to metal and nonmetal


6.2 REPRESENTING CHEMICAL COMPOUNDS


• Distinguish among chemical formulas, molecular formulas, and formula units



• Use experimental data to show that a compound obeys the law of definite



   proportions


6.3 IONIC CHARGES


• Use the periodic table to determine the charge on an ion



• Define a polyatomic ion and give the names and formulas of the most common



   polyatomic ions


6.4 IONIC COMPOUNDS


• Apply the rules for naming and writing formulas for binary ionic compounds



• Apply the rules for naming and writing formulas for ternary ionic compounds

6.5 MOLECULAR COMPOUNDS AND ACIDS


• Apply the rules for naming and writing formulas for binary molecular compounds



• Name and write formulas for common acids


6.6 SUMMARY OF NAMING AND FORMULA WRITING


• Use the flowchart in Figure 6.21 to write the formula for a compound



• Use the flowchart in Figure 6.23 to write a chemical formula when given the name



  of a compound

Insure your understanding of the following:

Table 6-4


Fig 6-6 (Change 2.1 on the ionic scale to 1.8)


“How To” p. 199


“How To” p. 213-214
Chapter 7 Chemical Quantities - All Section Review Questions and Practice Problems 

End of Chapter Questions 14,18,19,25,26,27,29,34,36,37
Leaning Objectives:


7.1 THE MOLE: A MEASUREMENT OF MATTER


• Describe how Avogadro’s number is related to a mole of any substance



• Calculate the mass of a mole of any substance


7.2 MOLEÐMASS AND MOLEÐVOLUME RELATIONSHIPS


• Use the molar mass to convert between mass and moles of a substance



• Use the mole to convert among measurements of mass, volume, and number



   of particles


7.3 PERCENT COMPOSITION AND CHEMICAL FORMULAS


• Calculate the percent composition of a substance from its chemical formula or



  experimental data



• Derive the empirical formula and the molecular formula of a compound from



   experimental data


Insure your understanding of the following:


Fig 7-3


“How To” p. 241


Table 7-2


Table 7-3


Table 7-4


Table 7-7


“Key Problem Solving Approach” p. 265

Chapter 8 Chemical Reactions - All Section Review Questions and Practice Problems


End of Chapter Questions: 39, 47, 48, 51

Learning Objectives:


8.1 DESCRIBING CHEMICAL CHANGE


a. Write equations describing chemical reactions using appropriate symbols

b. Write Balanced chemical equations when given the names OR formulas of the reactants and     products in a chemical equation.


8.2 TYPES OF CHEMICAL REACTIONS


a. Identify a reaction as combination, decomposition, single-replacement, double-replacement, or combustion.

b. Predict the products of combination, decomposition, single-replacement, double-replacement, or combustion.


8.3 REACTIONS IN AQUEOUS SOLUTION


a. Write and balance net ionic equations.



b. Use solubility rules to predict the precipitates formed in double-replacement reactions

Chapter 9 Stoichiometry - All Section Review Questions and Practice Problems


End of Chapter Questions


Learning Objectives:


9.1 THE ARITHMETIC OF EQUATIONS


• Calculate the amount of reactants required or product formed in a nonchemical



   process



• Interpret balanced chemical equations in terms of interacting moles,



   representative particles, masses, and gas volume at STP


9.2 CHEMICAL CALCULATIONS


• Construct mole ratios from balanced chemical equations and apply these ratios in



   mole-mole stoichiometric calculations



• Calculate stoichiometric quantities from balanced chemical equations using units



   of moles, mass, representative particles, and volumes of gases at STP


9.3 LIMITING REAGENT AND PERCENT YIELD


• Identify and use the limiting reagent in a reaction to calculate the maximum



   amount of product(s) produced and the amount of excess reagent



• Calculate theoretical yield, actual yield, or percent yield given the appropriate



   Information
Chapter 10 States of Matter - All Section Review Questions and Practice Problems


End of Chapter Questions


Learning Objectives:

10.1 THE NATURE OF GASES

Describe the motion of gas particles according

to the kinetic theory

Interpret gas pressure in terms of kinetic

theory

10.2 THE NATURE OF LIQUIDS

· Describe the nature of a liquid in terms

of the attractive forces between the particles
· Differentiate between evaporation and

boiling of a liquid, using kinetic theory


10.3 THE NATURE OF SOLIDS

· Describe how the degree of organization of particles distinguishes solids from

gases and liquids

Distinguish between a crystal lattice and a unit cell

· Explain how allotropes of an element differ


10.4 CHANGES OF STATE

· Interpret the phase diagram of water at any given temperature and pressure
· Describe the gehavior of solids that change directlry to the bapor state and recondiese to solids without passing through the liquid state

Chapter 11 Thermochemistry – Heat & Chemical Change - Answer All Section Review
      Questions and Practice Problems


End of Chapter Questions:


Learning Objectives:

11.1 THE FLOW OF ENERGY - HEAT
· Explain the relationship between energy and heat
· Distinguish between heat capacity and specific heat

11.2 MEASURING AND EXPRESSING HEAT CHANGES

· Construct equations that show the heat changes for chemical and physical processes

· Calculate heat changes in chemical and physical processes

11.3 HEAT IN CHANGES OF STATE

· Classify by type, the heat changes that occur during melting, freezing, boiling and condensing

· Calculate theat changes that occur during melting, freezing, boiling, and condensing
11.4 CALCULATING HEAT CHANGES
· Apply Hess’s Law of heat summation to find heat changes for chemical an physical processes

· Calculate heat changes using standard heats of formation

Chapter 12 - Answer All Section Review

      Questions and Practice Problems


End of Chapter Questions:


Learning Objectives:

Problems to follow

Problems / short answer questions to LOOK OUT FOR on the Semester I Exam

1. Calculate density

2. Convert mm to m


  g to kg


  mL to L


  g to mg     etc. etc. etc. …..

3. Given ANY atomic symbol with mass: calculate the # protons, # neutrons, # electrons, valence electrons


(You will see this as a table.)

4. Write chemical formulas given cations and anions with their charges. ( Example: Ca2+  is matched with OH1- )
5. Write the names of the compounds formed in the question above.

6. Determine the mass of the compounds above.

7. Give the electron configuration for a neutral atom (from the periodic table).

8. Identify the number of electrons in the highest energy level (valence electrons) of a given atom.
9. Identify the PERIODIC TRENDS areas on the periodic table with the largest and smallest ATOMIC RADII & IONIC RADII, the highest and lowest ELECTRONEGATIVITY, IONIZATION ENERGY and SHIELDING EFFECT, 

10. Write electron configurations for atoms and ions.

11. Determine the mass of a given number of particles (formula units, molecules, atoms, ions) of a chemical substance. (Example 1.24 X 1022 formula units of Ca(OH)2 has a mass of ___________?)

12. Determine the number of moles of a given number of particles (formula units, molecules, atoms, ions) of a chemical substance. (Example 1.24 X 1022 formula units of Ca(OH)2 equals how many moles ___________?)

13. Determine the number of moles of a given mass of a particle (formula units, molecules, atoms, ions) of a chemical substance. (Example: 56.25g of Ca(OH)2 equals how many moles ___________?)

14. Determine the number of moles and mass of a given volume of a gas at STP.

15. Calculate percent composition and empirical formula of a chemical substance given the mass of each element in the substance.

16. Calculate the molecular formula of a substance given the percent composition and the molecular formula mass.

BONUS: 
1. Describe molecular polarity and draw an example. 


2. Explain why polarity is important and give an example.



3. Describe HYDROGEN BONDING, draw an example (different from the drawing above), and 


    explain why it is important.
