HONORS CHEMISTRY

2ND SEMESTER EXAM REVIEW 

MAY 2012
THE FOLLOWING IS A LIST OF OBJECTIVES THAT YOU SHOULD HAVE ACCOMPLISHED THIS SEMESTER IN CHEMISTRY.  YOU SHOULD ANSWER EACH ONE BEFORE YOU TAKE YOUR EXAM. 
BONUS:  YOU MAY RECEIVE 1/4 POINT BONUS ON YOUR EXAM FOR EACH OBJECTIVE THAT IS ANSWERED COMPLETELY AND CORRECTLY AND TURNED IN BY THE DAY OF YOUR EXAM.  YOU MAY ANSWER A MAXIMUM OF 40 OBJECTIVES FOR EXTRA CREDIT.  
USE AT LEAST 1/2 OF A PAGE TO ANSWER EACH OBJECTIVE (leave that much space, even if it does not need that much room).  BEGIN THE NEXT QUESTION EITHER HALF WAY DOWN THE PAGE, OR AT THE BEGINNING OF THE NEXT PAGE. DO NOT ANSWER MORE THAN TWO OBJECTIVES PER PAGE. YOU ARE ENCOURAGED TO WRITE ON THE BACK. PUT YOUR NAME AND CLASS PERIOD ON EACH PAGE.
YOU CANNOT COPY ANYONE ELSE’S WORK, WRITTEN OR ORAL, FOR ANY OBJECTIVE. If you have done so, or if you know of anyone who has done so, you are obligated to tell me immediately.
1. Work problems with the frequency, wavelength and speed of electromagnetic radiation:  c = λυ. Give one example.
2. Work problems with the frequency and energy of electromagnetic radiation using Planck’s constant:            E = hυ.  Give one example.
3. Discuss the significance of the photoelectric effect and the line-emission spectrum of hydrogen to the development of the atomic model.

4. Describe the Bohr model of the hydrogen atom.

5. List the four quantum numbers and describe their significance.

6. Relate the number of sub-levels corresponding to each of an atom’s main energy levels, the number of orbitals per sub-level, and the number of orbitals per main energy level.

7. Write the orbital notation and electron configuration notation.  Give two examples of each.

8. State the Aufbau Principle, Hund’s rule, and the Pauli Exclusion Principle.

9. Describe the modern periodic table, including groups, periods, types of elements, and blocks.  (Make a rough sketch with labels.)

10. Describe the relationship between electrons in sub-levels and the length of each period of the periodic table.

11. Compare and the contrast general properties of the alkali metals, the alkaline earth metals, and the transition metals, and describe their location in the Periodic Table.  Give one example of each.

12. Compare and the contrast general properties of the halogens and the noble gases and describe their location in the Periodic Table.  Give one example of each.

13. Know the uses and sources of the common elements on the periodic table.
14. Use electron configuration to determine the block, group, period and type of an element.  Give one example from each block. 

15. Define valence electrons and state how many are present in atoms of each s and p block element.  
16. Write noble gas notation.  Give four examples, one from each block.
17. Know the uses and sources of the common elements on the periodic table.

18. Define valence electrons and state how many are present in atoms of each s and p block element.  

19. Describe the modern periodic table, including groups, periods, types of elements, and blocks.  (Make a rough sketch with labels.)
20. State the octet rule and use it to describe ionic and covalent bonding.

21. Classify bonds according to electronegativity differences. (4 examples)

22. Write the Lewis structure for molecules or polyatomic ions containing both single and multiple bonds. (4 examples)

23. Compare the meaning of a chemical formula for a molecular compound and one for an ionic compound.

24. Define lattice energy and explain it significance.

25. List and compare the distinctive properties of ionic and molecular compounds.

26. Describe the electron-sea model of metallic bonding and explain why metals are malleable and ductile, but ionic compounds are not.

27. Define the VSEPR theory.

28. Describe dipole-dipole forces, hydrogen bonding, an induced dipole and London dispersion forces.

29. Use van der Waals forces to explain why molecules exist either as solids, liquids or gases at room temp.

30. Use bond type to describe solubility.

31. Is ice more or less dense than liquid water?  What would happen to fish if it weren’t?

32. Determine the formula and name of an ionic compound between any two given ions.  (4 examples of each - Include an example of the system for naming ionic compounds when the metal has more than one charge.)

33. Using prefixes name a binary molecular compound from its formula and write the formula of a binary molecular compound given its name. (4 examples)

34. List the names and formulas of the common laboratory acids.
35. Give the oxidation number for each element in the formula of a chemical compound. (4 examples)

36. Calculate the formula mass or molar mass of any given compound and use molar mass to convert from mass in grams of a compound to moles of that compound. (2 examples)

37. Determine the number of molecules in a certain number of moles or given mass of a compound.

38. Calculate the percent composition of a given chemical compound.

39. Find the simplest formula of a compound from either percent or mass composition use it to find the molecular formula.

40. List four natural polymers and four synthetic polymers.
41. Describe the differences in the structures of linear, branched, and cross-linked polymers and how these differences contribute to their properties and their uses.

42. Describe five symbols that are used in chemical equations.

43. Define and give general equations for synthesis, decomposition, single replacement, and double replacement reactions.

44. List and give examples of five types of synthesis reactions and five types of decomposition reactions.

45. List and give examples of the five types of single replacement reactions, a double replacement reaction, and a combustion reaction.

46. Use the activity series to predict whether or not single replacement, synthesis and decomposition reactions will occur and what the product will be.

47. Give the mole ratio for any two substances in a chemical reaction and use it to work mole-mole, mole-mass, and mass-mass stoichiometry problems (one example of each).
48. Determine which of two reactants is the limiting reactant, and calculate the amount in moles or mass of a product given the amounts in moles or masses of two reactants, one of which is in excess.

49. Define theoretical yield, actual yield, and percent yield and calculate percent yield, given actual and theoretical yield.

50. Use the kinetic theory of matter to describe each of the characteristic properties of gases: expansion, low density, fluidity, compressibility, and diffusion.

51. Explain the difference between an ideal and a real gas and describe when a real gas deviates from ideal behavior.

52. Define STP.  Convert measurements from Celsius to Kelvin, atm to kPa, mm Hg to atm, and mm Hg to kPa (one example of each).

53. Can air crush a can?  Explain how.

54. State Boyle's law and use it in a problem. (One example)
55. State Charles' law and use it in a problem. (One example)
56. State Gay-Lussac's law and use it in a problem. (One example)
57. State the combined gas law and use it in a problem. (One example)
58. State Dalton's law of partial pressure and use it in a problem. (One example)
59. Use Dalton’s and Henry’s laws to explain “the bends” and explain how this condition could endanger the life of a scuba diver.

60. Use the ideal gas law in a problem.  (One example)

61. Find the molar mass or density of a gas using the ideal gas law. (One example of each)
62. State Gay-Lussac’s law of combing volumes of gases and Avogadro’s law.
63. Given the mass of a reactant find the volume of a gaseous product. (2 examples)

64. List the general properties of acids and bases. Why does soap burn when you get it in your eyes?
65. Why do you take Tums or Maalox when you have indigestion? In you explanation, use a balanced chemical equation.
66. Describe how an acid-base indicator works and give three examples of indicators and their colors in each.

67. Why does shampoo need to be pH balanced like it says on commercials? Explain the pH scale.
68. Find the pH of a solution given [H3O+] or [OH-].  (Give three examples.)

69. Does water always change in state from solid to liquid to gas?  Explain?  List and define the six changes of state.

70. Which is hotter, boiling water or steam? Draw and interpret a phase diagram.

71. Does water have to be hot to boil? Explain what is meant by equilibrium vapor pressure and how it relates to the definition of boiling.

72. Why does sweating cool you off?

73. On a hot July a day, why is the swimming pool water cold at noon but warm in the evening?

74. Why do you have to use rock salt to make ice cream, but ice on frozen sidewalks melts when you put rock salt on them?  Define boiling point elevation and freezing point depression.

