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Chemistry Spring Final Review

Chemical Reactions

1. Which type of reaction uses the activity series? How do you determine if a reaction will occur?

2. Describe a double replacement reaction? Give an example.

3. Describe a single replacement reaction? Give an example.

4. Describe a synthesis reaction? Give an example.

5. Describe a decomposition reaction? Give an example.

6. Describe a combustion reaction? Give an example.

7. Which of the 5 types of reactions is an acid-base neutralization reaction?  What are the two products?

8. List the seven diatomic elements. 

9. What is the symbol for aqueous? Gas? Solid? Liquid?

10. Write the products for this synthesis reaction: Mg  +  S  (
11. Write the products for this decomposition reaction:  Al2O3  (
12. Write the products for this single replacement reaction:  K  +  CuCl2  (
13. Write the products for this double replacement reaction:  PbI2   +   NaNO3   (
14. Write the products for this combustion reaction:  C3H8   +   O2  (
15. Balance the following reaction:  ___ AlBr3 + ___ Cl2  (  ___ AlCl3 + ___ Br2 

16. Balance the following reaction:  ___ P4O10 + ___ KOH  (  ___ K3PO4 + ___ H2O 

17. Balance the following reaction:  ___ Ca(OH)2 + ___ HNO3  (  ___ Ca(NO3)2 + ___ H2O

Moles

18. Find the formula mass (molar mass) for K2SO3.

19. Find the formula mass (molar mass) for Ca3(PO4)2.

20. Find the formula mass (molar mass) for NH4NO3.

21. Convert  65.4 mol Na3PO4 to _______________ molecules Na3PO4
22. 1.23 moles KCl to _______________ grams KCl

23. 5.97 g BF3 to ________________ molecules BF3
24. 9.5 L CO2 gas at STP to _____________ grams CO2
25. Calculate the percent composition for phosphorus in AlPO4.

26. Calculate the percent composition for oxygen in Ca(NO3)2.

27. Calculate the percent composition for bromine in HOBr.

28. Determine the empirical formula for a compound containing 46.2% C, 7.69% H, 46.2% O. 

29. The simplest formula for vitamin C is C3H4O3. Experimental data indicates that the molar mass of vitamin C is about 176 g/mol. What is the molecular formula of vitamin C?
Stoichiometry

30. Stoichiometry problems all have one common step.  What is it?

31. In the reaction 4Fe + 3O2  →  2Fe2O3, what is the mole ratio of iron to iron (III) oxide? 

32. In the reaction 2Al2O3 ( 4Al + 3O2, what is the mole ratio of aluminum oxide to oxygen? 

33. Consider the reaction N2 + 3H2 ( 2NH3. To completely convert 28.0 mol ammonia gas to hydrogen gas, how many moles of hydrogen gas are required? 

34. For the reaction C + 2H2 ( CH4, how many moles of carbon are required to produce 2.3 mol of methane, CH4? 

35. For the reaction 2H2 + O2 ( 2H2O, how many moles of water are produced from 4.00 L of hydrogen gas at STP? 

36. For the reaction 2Na + Cl2 ( 2NaCl, how many grams of sodium are required to react completely with 2.00 mol of chlorine gas? 

37. For the reaction CH4 + 2O2 ( CO2 + 2H2O, how many liters of CO2 (STP) are produced from the combustion of 250. g of methane?
38. For the reaction Pb(NO3)2 + 2KI ( PbI2 + 2KNO3, how many moles of potassium nitrate are produced from 15.0 g of lead (II) nitrate?
39. For the reaction Cl2 + 2KBr( 2KCl + Br2, how many grams of bromine can be produced from 100.g of potassium bromide?

40. What is the definition of the limiting reactant in a chemical reaction?  
41. What is the definition of the excess reactant in a chemical reaction?
42. Consider the reaction 2 Mg + O2 (  2 MgO.  If magnesium is the limiting reactant, what substance(s) will be present when the reaction stops?

43. Consider the reaction 2 Al + 3 CuCl2  (  2 AlCl3  +  3 Cu.  If you begin with 10.0 g of Al (Al is the limiting reactant), what is the theoretical yield of copper?

44. Refer to #43.  If the amount of copper that is actually produced in the lab is 29.0 g, what is the percent yield of copper?

States of Matter

45. Describe the energy, motion, and spacing of the particles in a liquid compared to the particles in a gas.

46. List the intermolecular forces that can exist between particles in a liquid. 

47. Define hydrogen bonding.  What elements does H have to be bonded to?

48. Describe the energy, motion, and spacing of the particles in a liquid compared to the particles in a solid.

49. In most cases, in what state of matter are substances the most dense? 

50. Which of the following properties do solids share with liquids:  definite shape, definite volume, fluidity.

51. What causes the high density of solids?

52. What is the process of a substance changing from a solid to a vapor without passing through the liquid phase?

53. Why would a camper near the top of Mt. Everest find that water boils at less than 100ºC?

54. During boiling, does the temperature of a liquid increase, decrease, or remain constant?  Hint:  think about the energy diagram.

55. Why are water molecules polar?

56. Why is ice less dense than liquid water?

57. What is the term for the phase change from gas to liquid?

58. What is the freezing point of water under normal conditions?

59. What is the boiling point of water under normal conditions?

60. What is the specific heat of a substance if it takes 250 J of heat energy to raise the temperature of a 20.0 g sample from 20oC to 45oC?

Use the following information for #61-62:

Specific heat of ice = 2.06 J/goC
 Specific heat of water = 4.18 J/goC  Specific heat of steam = 2.02 J/goC

Heat of Fusion for water = 334 J/g
Heat of Vaporization for water = 2260 J/g

61. How much heat energy in Joules is required to change 5 g of ice at – 10oC to water at 30oC?

62. How much heat energy in Joules must be removed to change 10 g of steam at 150oC to water at 60oC?

Solutions

Use the solubility curve below to answer # 63-66.

63. Which substance is least soluble in water at 40oC?

64. How many grams of NH4Cl can be dissolved in 300 g of water at 70oC?

65. Is a solution of 40 g NaCl at 90oC unsaturated, saturated, or supersaturated?

66. Which substance is probably a gas?

67. Carbon dioxide in water is an example of which solute-solvent combination?

68. Sugar in water is an example of which solute-solvent combination?

69. What factors would increase rate of dissolving a solid in water?

70. If you wanted a solid substance to dissolve slowly, should you use large or small crystals, and should you stir or not?
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If the amount of solute present in a solution at a given temperature is less than the maximum amount that can dissolve at that temperature, the solution is said to be…?

72. If the amount of dissolved solute in a solution at a given temperature is greater than the amount that can permanently remain in solution at that temperature, the solution is said to be…?

73. What does the rule “like dissolves like” mean?

74. What is an example of a very common polar solvent?

75. Is a substance that is NOT soluble in a polar solvent polar or nonpolar?

76. Milk is soluble in water because the molecules in milk are?  (polar or nonpolar)

77. As pressure increases, what happens to the solubility of gases in liquids?

78. As temperature increases, what happens to the solubility of gases in liquids?

79. In most cases, as temperature increases, what happens to the solubility of solids in liquids?

80. What is the molarity of a solution that contains 1.4 mol NH3 in 3.0 L solution?

81. What is the molarity of a solution that contains 65 g KCl in 3.0 L solution?

82. How many moles of HCl are present in 1.5 L of a 0.88 M HCl solution?

83. What is the mass % of a solution composed of 15 g salt in 100 g water?

84. How much NaCl is dissolved in a 9% NaCl solution if the total solution mass is 100 g?

85. You have a jug of 12.0 M HCl.  You need to make a dilution to get 500 mL of a 1.0 M HCl solution.  How much acid will be required?

86. Refer to #85.  How much water will be required?

Acids and Bases

87. How do acids taste?

88. Acetic acid is found in significant quantities in what common household substance?

89. Acids react with bases to produce?

90. How do bases taste?

91. What is the formula for phosphoric acid?

92. What is the formula for sulfurous acid?

93. What is the formula for hydrofluoric acid?

94. What acid is produced in the stomach?

95. What is an electrolyte?  What 3 types of substances form electrolytes when dissolved in water?

96. The substances produced when Ba(OH)2 neutralizes H2SO4 are?

97. What is the formula for finding the pH of a solution if given [H+]?

98. What is the pH of an acidic solution, relative to 7? The pOH of an acidic solution relative to 7?

99. What is the pH of a basic solution, relative to 7? The pOH of a basic solution relative to 7?

100. What is the pH of a solution of HCl with [H+] = 1.0 x 10–4 M?

101. If [OH-] = 4.7  10–5 M, what is the pOH of the solution?

102. What is the [H+] of a solution with pH = 6.12?

103. What laboratory process measures the amount of a solution of known concentration required to react with a measured amount of a solution of unknown concentration?

104. Complete and balance the following equation:   H2CO3  +  KOH  (     
105. Calculate the molarity of a Ba(OH)2 solution if 800 mL is completely neutralized by 125 mL of 1.55 M HNO3.       2 HNO3  +  Ba(OH)2  (  Ba(NO3)2  +  2 H2O
106. If 15 mL of 0.00633 M NaOH completely titrates 28 mL of H3PO4 solution, what is the molarity of the H3PO4 solution?
H3PO4  +  3 NaOH (  Na3PO4  +  3 H2O
Gas Laws

107. According to the kinetic-molecular theory, how can the particles of a gas be described?

108. Convert 55oC to Kelvin.

109. Convert 375 K to oC.

110. What instrument measures atmospheric pressure?

111. Convert the pressure 1.75 atm to mm Hg.

112. Convert the pressure 0.50 atm to kPa.

113. If the temperature of a fixed quantity of gas decreases and the pressure remains unchanged, what happens to the volume?  

114. Why does the air pressure inside the tires of a car increase when the car is driven?

115. Pressure and volume changes at a constant temperature can be calculated using what law?  Give name and formula.

116. The volume of a gas is 800.0 mL when the pressure is 2.00 atm. At the same temperature, what is the pressure at which the volume of the gas is 3.5 L?

117. Give a description of Charles' Law.  Include the word “proportional.”

118. The volume of a gas is 2.5 L when the temperature is 8.0ºC. If the temperature is increased to 25.0ºC without changing the pressure, what is the new volume?

119. A 220.0 mL volume of gas is measured at 63.0ºC. If the pressure remains unchanged, what is the volume of the gas at standard temperature?

120. On a cold winter morning when the temperature is –11ºC, the air pressure in an automobile tire is 1.2 atm. If the volume does not change, what is the pressure after the tire has warmed to 25ºC?
121. The pressure of a 900. mL sample of gas at 15.0ºC increases from 500. mm Hg to 800. mm Hg. If the volume is unchanged, what is the new temperature in oC?

122. The volume of a sample of oxygen is 700.0 mL when the pressure is 1 atm and the temperature is 37.0ºC. At what Kelvin temperature is the volume 2.40 L and the pressure 0.600 atm?

123. A sample of gas at 25ºC has a volume of 9 L and exerts a pressure of 740 mm Hg. How many moles of gas are in the sample?
