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Chapter 18 (electrochemistry) is not included on this Review Guide but will be on the Exam.  Use the notes, handouts, homework, and textbook to review. It’s a short chapter and the topic we covered most recently, so it should be fresh in your mind.

Chapter 8 – The Mole and Chemical Composition
Topics and question types

· The mole

· Avogadro’s number

· Mol ( atoms (etc.)

· Molar mass

· Mol ( g (or g( mol)

· Percent composition

· Empirical formula

· Find empirical formula from molecular formula

· Find molecular formula from emp. formula and molar mass

Practice
1. How many molecules are there in each sample?

a. 1.4 moles of H2

b. 5.8 moles of CO2

c. 0.0349 mol of H2SO4
2. Find the molar mass of each compound.

a. H2

b. CO2

c. H2SO4

d. KMnO4
3. Find the mass of each sample.

a. 8.6 mol of Cu(NO3)2

b. 2.9 mol of KCl

4. How many moles of each compound are there?

a. 13.6 g Cu(NO3)2


b. 0.37 g of KCl

5. Find the % composition of each compound.

a. CuSO4



b. C3H6O

6. Find the molecular formula of a compound (caffeine) that is 49.47% C, 5.191% H, 28.86% N, 16.48% O and has a molar mass of approximately 194 g/mol.

Some multiple choice practice

1. Which represents the greatest number of atoms?

a. 50.0g Al

b. 50.0g Cu
c. 50.0g Zn
d. 50.0g Fe
e. all the same

2. How many atoms of calcium are present in 80.0g of calcium?

a. 2

b. 3.32 x 10-24
c. 6.02 x 1023
d. 1.20 x 1024
e. none of these

3. Calculate the mass of 20.0 moles of He.

a. 5.00 g 
b. 1.00 g
c. 1.20 x 1025 g

d. 80.1 g
e. 6.02 x 1023 g

4. How many atoms are there in 58.7g of nickel?

a. 1

b. 28

c. 6.02 x 1023

d. 1.204 x 1024
e. none of these

5. What is the molar mass of calcium phosphate?

a. 324.99 g/mol
b. 310.18 g/mol

c. 175.13 g/mol

d. 135.05 g/mol

e. none of these

6. What is the mass of 1.48 mol of potassium sulfide?

a. 105 g
b. 153 g

c. 163 g

d. 221 g

e. none of these

More Free Response

7. Calculate the molar mass of silver nitrate.

8. Calculate the molar mass of Mg(ClO3)2.

9. What is the mass of 4.72 mol Al(OH)3?

10. How many moles are there in 2.3g CuI2?

11. What is the mass percent of each element in CaCO3?

12. What is the mass percent of each element in C8H14O?

13. What is the empirical formula of an oxide of bromine that contains 71.4% bromine?

14. Give the empirical formula for each of the following compounds.

a. C8H12O2

b. P4O10

c. C6H6

d.C3H7OH

15. What is the empirical formula of a compound if a sample of the compound contains 1.198g titanium and 0.802g oxygen?

16. What is the empirical formula of a compound that is 56.79% C, 6.56% H, 28.37% O, and 8.28% N?

17. What is the molecular formula for the compound in #16 if the molar mass of the compound is approximately 170g/mol?

18. What is the molecular formula of a compound with the empirical formula CH2 and a molar mass of 126g/mol?

19. Find the molecular formula of a compound that has a molar mass of 60 g/mol and the following composition: 46.67%N, 6.70%H, 20.0% C, and the rest is oxygen.

20. What is the mass (in amu) of 5.0 x 1015 atoms of silicon?

21. What is the mass (in g) of 4.4 x 1018 atoms of copper?

22. What is the mass (in amu) of 8.7 mol Ar?

23. What is the mass (in g) of 3.8 x 1024 molecules of water?

24. How many molecules are there in 6.4 mol CH4?

25. How many P atoms are there in 7.9 mol P2O5?

26. How many chloride ions are there in 1.3 mol AlCl3?

27. How many nitrate ions are there in 53.9g Mg(NO3)2?

Chapter 9 - Stoichiometry
Topics and question types

· Stoichiometry
· Limiting reactant 

· % yield

· Stoichiometry + % yield

Practice

Use the reaction below for questions 1-4.

2 NaOH(aq) + CO2(g) ( Na2CO3(g) + H2O(l)

1. Calculate the mass of CO2 gas that is required to react with a solution containing 10.0g of NaOH.

2. Calculate the mass of Na2CO3 that is produced when 10.0g of NaOH reacts with excess CO2.

3. What mass of Na2CO3 is produced if 5.0 g NaOH is combined with 5.0 g CO2?

4. A student performs a reaction to produce 25.0g Na2CO3.  The student obtains 17.4g of product.  What is the % yield?

Multiple Choice

2 Cu (s) + O2(g) ( 2 CuO (s)

1. The balanced equation above tells us that 1 mol of copper

a. reacts with 1 mol of O2(g)

b. produces 1 mol of CuO
c. must react with 32g O2(g)

d. cannot react with oxygen

e. produces 2 mol of CuO

2. A 3.0-mol sample of KClO3 was decomposed according to the equation below.

2 KClO3(s) (2 KCl(s) + 3 O2(g)

How many moles of O2(g) are expected to form?

a) 2.0 mol

b) 2.5 mol
c) 3.0 mol
d) 4.0 mol
e) 4.5 mol

3. Excess Al is reacted with 6.0 mol Br2 according to the equation below.

2 Al  + 3 Br2 ( 2 AlBr3
How many moles of AlBr3 are expected to form?

a. 2.0

b. 3.0

c. 4.0

d. 6.0

e.8.0

4. Using the chemical equation below, determine how many moles of NH3 will be produced if 100.g of N2 is reacted with excess H2.

__ N2(g) +   __ H2(g) (   __ NH3(g)

a. 2.00 mol

b. 3.57 mol
c. 7.14 mol
d. 33.3 mol
e. none of the above

5. Using the equation below, determine what mass of O2(g) is required to react completely with 25.0g of C6H14(l).

2 C6H14(l) + 19 O2(g) ( 12 CO2(g) + 14 H2O(l)

a. 9.28 g

b. 16.0 g
c. 32.0 g
d. 88.2 g
e. 608 g

6. Using the reaction in question #5, what mass of CO2(g) can be produced from 25.0 g C6H14 and excess O2?

a. 12.8 g
b. 44.0 g
c. 76.6 g
d. 264 g

e. 528 g

7. Using the reaction below, determine the moles of O2 needed to react with 11.2g of C8H18.

2 C8H18(g) + 25 O2(g) ( 16 CO2(g) + 18 H2O(l)

a. 2.46 mol
b. 1.23 mol
c. 0.615 mol
d. 140. mol
e.3.15 mol

8. Using the chemical equation in question #7, calculate the mass of CO2(g) produced from 11.2g C8H18.

a. 34.5 g
b. 89.6 g
c. 17.3 g
d. 46.2 g
e. 58.9 g

More Free Response

9. In the reaction below, how many moles of Cl2(g) are needed to react with 10.9 g of NaOH?

3 Cl2(g) + 6 NaOH(aq) ( 5 NaCl(aq) + NaClO3(aq) + 3 H2O(l)

10. Using the reaction below, how many grams of NaCl can be produced from 10.9 g NaOH?

3 Cl2(g) + 6 NaOH(aq) ( 5 NaCl(aq) + NaClO3(aq) + 3 H2O(l)

11. Use the equation in the question above to answer the following:

a) What is the theoretical yield of NaClO3 if 4.0mol Cl2 is reacted with excess NaOH?

b) If 94.2g NaClO3 is obtained, what is the % yield?

c) A different student performs the same reaction and calculates her % yield to be 47%.  What mass of NaClO3 did she obtain?
12. A student isolates 1.6g of a product after a reaction.  If the theoretical yield of the reaction is 2.0g, what is the % yield? 

13.  Using the chemical equation below, answer the following questions for a reaction in which 10.0g of CaCl2 is combined with 10.0g of Na2CO3.

__ CaCl2(aq) + __ Na2CO3(aq) ( __ NaCl(aq) + __ CaCO3(s)

a) What is the limiting reagent?

b) How much of the excess reagent is left after the reaction is complete?

c) How many moles of NaCl are produced?

d) What mass of NaCl is produced?

e) What is the % yield if 6.8g NaCl is obtained from the reaction?

14. Using the chemical equation below, answer the following questions for a reaction in which 5.0g of N2 is reacted with 5.0 g of O2.

__ N2(g) + __ O2(g) ( __ NO2(g)

a) What is the limiting reagent?

b) How much of the excess reagent is left after the reaction is complete?

c) What mass of NO2(g) is produced?

d) What is the % yield if 2.2g NO2(g) is obtained from the reaction?

15. a) Using the chemical equation in the previous question, determine the mass of NO2 produced if 75.0g O2 is combined with 41.5g N2.

      b) What mass is obtained if the % yield for the reaction is 92.7%?

      c) With a yield of 92.7%, what masses of N2 and O2 would need to be used in order to obtain 28.4g NO2?

Chapter 10 – Energy

· Energy, heat, temperature
· Conservation of Energy
· Kinetic and potential energy

· The relationship between temperature and average kinetic energy
· Exothermic / endothermic
· Specific heat capacity

· Calorimetry (experimental procedure and math)

· Units and conversions (Cal, cal, J)

Chapter 13 - Gases
Topics and question types

· Kinetic Molecular Theory
· Units of pressure (conversions)

· Boyle’s Law

· Charles’s Law

· Avogadro’s Law

· The Ideal Gas Law (PV = nRT) 

· Dalton’s Law

· Dalton’s Law + other gas laws

· Stoichiometry with gases

· Gas collection over water (Honors only)

· R = 0.08206 L atm / mol K

Practice

1. A sample of gas has a volume of 3.8 L at 25ºC.  If the temperature is increased to 50.ºC, what will the volume of the gas be?
2. A sample of gas occupies 250.mL at STP.  How many moles of gas are present?

3. Gaseous C2H4 reacts with oxygen according to the following equation:

C2H4(g) + 3 O2(g) ( 2 CO2(g) + 2 H2O(g)

What volume of oxygen at STP is needed to react with 1.50 mol of C2H4?

a. 4.50 L
b. 33.6 L
c. 101 L
d. 67.2 L

e. not enough information is given to solve the problem

4. A balloon contains a mixture of N2 and O2 at partial pressures of 170 torr and 570 torr, respectively.  

a. What is the total pressure in the balloon (in torr)?

b. Convert the answer into atmospheres.

c. Convert the answer into kPa (1 atm = 101,325 Pa)

5. A rigid steel container contains 0.708 mol Ar at 55.5 ºC and 137 torr.  If 0.509 mol Ne is added to the container and the temperature is increased to 95.8 ºC, what is the pressure inside the container?

6. The total volume of hydrogen gas in the Hindenburg was 2.00 x 108 L at 1.00 atm and 25ºC.  How many moles of H2 were present?

7. A sample of nitrogen gas has a volume of 4.8 L at 45ºC and 155 kPa.


a. How many moles of gas are present?

b. If the gas is compressed to 2.1 L at the same temperature, what is the pressure of the gas (in atm)?

8. A small piece (1.5g) of dry ice (solid CO2) is added to a balloon.  The balloon already contained air at 1.0 atm, 25ºC, and 1.0 L.  Assuming the temperature and total pressure remain constant, what is the volume of the balloon after the CO2 sublimes?

9. A sample of 7.3 L of a gas at 1.4 atm is compressed to 1.8 L.  What is the pressure of the gas?

10. A student performs an experiment involving the electrolysis of water, as written below:

2 H2O(l) ( 2 H2(g) + O2(g)

a. If the student begins with 15.0g of water, what volume of H2 will be produced if the temperature is 25ºC and the pressure is 1.0 atm?


b. What volume of O2 will be produced?

11. A 10.0-L gas tank contains argon and helium.  The total pressure in the tank is 3.6 atm, and the temperature is 25ºC.  The tank contains 1.2 mol Ar.  Find a) the partial pressure of the argon, b) the partial pressure of the helium, and c) the number of moles of helium present.

Use the Kinetic Molecular theory to answer questions 12-14.  All answers must include explanations.

12. If the number of moles of gas in a flask is doubled, what happens to the pressure inside the flask?

13. What happens to an aerosol can (which contains compressed gas) when you throw it into a fire?

14. A plastic soda bottle is attached to a vacuum, and the air is removed.  As a result, the bottle is crushed.  Explain exactly what causes the walls of the bottle to collapse.

15. According to the KMT and the Ideal Gas Law, pressure and volume are inversely proportional (as one increases, the other decreases).  When the tires on your car are going flat, you go to the gas station and inflate them.  What happens to the pressure inside the tire?  What happens to the volume inside the tire?  Does this disprove the KMT and Ideal Gas Law? Explain.

Accelerated

16. Nitrogen gas is collected over water at 25ºC at a total pressure of 0.810 atm.  If the volume above the water is 1.70 L and the vapor pressure of water at that temperature is 18 torr, how many moles of nitrogen gas are present?

17. If 3.9 L of He (at 25ºC and 1.0 atm) and 8.3 L of Rn (at 25ºC and 1.0 atm) are combined in a 2.0-L tank, what are the partial pressures of each gas and the total pressure in the tank?

Chapter 14 – Liquids and Solids

1. Heating/cooling curves

· Physical states present at each stage

· Melting point

· Boiling point

· Heat of fusion

· Heat of vaporization

· Specific heat capacity

· Be able to draw a heating/cooling curve

· Be able to identify heat of fusion, etc., from a heating/cooling curve

2. Intermolecular Forces (IMF)

· Inter- vs. intramolecular forces

· Relationship between IMF and physical state

· London dispersion forces

· Dipole-dipole interactions

· Hydrogen bonding (not an actual bond!)

· Molecular polarity (Lewis structure, 3-D model, etc.) [Review from Ch. 12]

· Relative strengths of the 3 types of IMF

· Predict higher/lower melting point, boiling point, vapor pressure

Chapter 15 - Solutions

Topics and question types

· Concentration (molarity)
· Solubility

· Dilution (M1V1 = M2V2)
· Solution stoichiometry

Practice

1. If 495g of NaOH is dissolved to a final total volume of 20.0 L, what is the molarity of the solution?

2. How many moles of the indicated solute does each of the following solutions contain?

a) 2.50 L of 13.1 M HCl

b) 15.6 mL of 0.155 M NaOH

3. What mass of the indicated solute does each of the following solutions contain?

a) 135 mL of 2.01 M HNO3

b) 4.21 L of 0.515 M CaCl2
4. Describe how to make 250. mL of a 2.0 M KNO3 solution.

5. If 50.0 mL of 0.60 M K2CrO4 is diluted to a total volume of 175 mL, what is the concentration of the new solution?

6. If 345 mL of 2.3 M NaBr is diluted by the addition of 200. mL of water, what is the concentration of the new solution?

7. What is the total volume of a 3.5 M solution made by diluting 400.mL of 4.5 M solution?

8. How much water must be added to perform the dilution in question 7?

9. If 10.0g of solid KCl is added to 200. mL of 0.500 M AgNO3, what mass of solid AgCl will form?

10. If 15.0 mL of 1.00 M BaCl2 is combined with 25.0 mL of 0.500 M H2SO4, what mass of BaSO4 will form?

11. If 50.0 mL of 3.0 x 10-3 M Fe(NO3)3 is poured into a beaker containing 75.0 mL of 0.020 M NaOH, how many moles of Fe(OH)3 will be produced?

12. a) If 5.93g Ca(NO3)2 is added to enough water to make 1.50 L of solution, what is the  concentration of the solution?

b) A student puts 65.0mL of the above solution in a beaker and adds 75.0 mL H2O.  What is the concentration of the new solution?

Accelerated

13. Calculate the final concentrations of all 4 ions involved in question #9.

14. Calculate the final concentrations of all 4 ions involved in question #10.

15. Calculate the final concentrations of all 4 ions involved in question #11.

16. If 100.0 mL of 2.0 M NaCl is mixed with 50.0 mL of 1.6 M NaNO3, what are the final concentrations of Na+, Cl-, and NO3-?

Chapter 16 – Acids and bases

Topics and question types
· Definition of acid and base

· Conjugate acid/base

· Neutralization and titration (procedure, calculations, indicator, etc.)

· pH, pOH, [H+], [OH-] and their relationships 

Practice
1. a) A proton acceptor is called a(n) ________________.

      b) A proton donor is called a(n) ________________.

2. Give the conjugate base of each acid.

a) HCl

b) H2SO4

c) CH3COOH

d) H3PO4
3. Give the conjugate acid of each base.

a) H2O

b) CO32-

c) NH3


d) HS-
4. Identify the acid, base, conjugate acid, and conjugate base for each reaction.

a) H2SO4 + NH3 ( NH4+ + HSO4-

b) H2O + HClO4 ( H3O+ + ClO4-
c) NH3 + OH- ( NH2- + H2O 

5. You are given a beaker containing a solution of HCl (unknown concentration) and a beaker containing a solution of NaOH (1.0M). 

a) Give steps (using correct terms for glassware, chemicals, and lab equipment) for the experiment you need to perform in order to determine the concentration of the HCl.

b) What is this type of experiment called?  

c) Indicate what measurements need to be taken (you do not have to discuss any calculations).

d) Provide an illustration (with labels).

6. If 16.30 mL of a 0.50 M HF solution is required to titrate 3.61 mL of a CsOH solution, what is [CsOH]?

7. A substance that has different colors depending on the acidity of the solution is called a(n) ________________________.  Name one example.

8. The following data are recorded during a titration experiment.  Find [HNO3].

Volume of HNO3 used = 5.0 mL

Concentration of NaOH = 1.5 M

Initial buret reading (NaOH) = 1.67 mL

Final buret reading (NaOH) = 22.93 mL

9. Given the following information, calculate the unknown quantity.  Determine whether each solution is acidic, basic, or neutral.

a) [H+] = 2.6 x 10-4

[OH-] = 

b) [H+] = 1.4 x 10-10

pH = 

c) [OH-] = 7.2 x 10-8

pH = 

d) pH = 3.61


pOH = 

e) pOH = 8.93


[H+] = 

f) [OH-] = 5.5 x 10-12

pOH = 

g) pH = 7.00


[H+ ] = 

h) pOH = 2.81


[OH-] = 

10. Fill in the table below.

pH

pOH

    [H+]
(M)
   [OH-] (M)

Acidic, basic, neutral?

a)
13.2

b)

  
4.1

c)




   8.2 x 10-3
d)






   2.9 x 10-13
Chapter 17 – Chemical Equilibrium
Topics and question types
· Kinetics (collision model; factors that affect reaction rates)

· Equilibrium (conceptual)
· Size of K

· Calculate K (math)

· Use K to calculate equilibrium concentrations
· Ksp
· Le Chatelier’s Principle

Practice

1. Write the expression for the equilibrium constant for each reaction.


a. H2SO4(aq) < == > H+(aq) + HSO4-(aq)


b. CO2(g)  + C(s) < == > 2 CO(g)


c. CH3NH2(aq) + H2O(l) < == > CH3NH3+(aq) + OH-(aq)


d. 2 NO2(g) < == > N2(g) + 2 O2(g)


e. H3PO4(aq) < == > 3 H+(aq) + PO43-(aq)


f. Ag2Cr2O7(s) < == > 2 Ag+(aq) + Cr2O72-(aq)

2. 



H2(g) + I2(g) < == > 2 HI(g)

a. Find K if the equilibrium concentrations of each gas are as listed below:



[H2] = 1.2 mol/L



[I2] = 2.3 mol/L



[HI] = 0.39 mol/L

b. If an equilibrium mixture of H2, I2, and HI contains 2.5 M H2 and 0.85 M I2, what is the concentration of HI?

3. Explain what is meant by the term “dynamic equilibrium.”

4. Define Le Châtelier’s Principle.  Give one generic example using a change in concentration and one generic example using a change in temperature.

5. Find the concentration of zinc ions in a saturated solution of zinc hydroxide.  Ksp for zinc hydroxide is 4.5 x 10-17.

6. Find the concentration of silver ions in a saturated solution of silver sulfide.  Ksp for silver sulfide is 1.6 x 10-49.

7. Find the concentration of Pb2+ ions in a saturated solution of Pb3(PO4)2.  Ksp for Pb3(PO4)2 is 1.0 x 10-54.

8. The ionic compound AB2 dissociates into A2+ and B- ions in solution.  Find Ksp for AB2 if a saturated solution of AB2 contains 0.0045 M A2+.

9. The ionic compound X2Y3 dissociates into X3+ and Y2- ions in solution.  Find Ksp for X2Y3 if a saturated solution of X2Y3 contains 1.5 x 10-4 M Y2-.

10. 



A + 3 B < == > C + D + energy

A student allows the reaction above to reach equilibrium in a rigid container.  All reactants and products are gases.  Predict what would happen to the concentration of D for each change listed below.


a. the temperature is increased


b. more A is added


c. some C is removed


d. the volume of the container is decreased, thus increasing the pressure


e. the temperature is decreased


f. some B is removed


g. the volume of the container is increased, thus decreasing the pressure


h. some C is added

i. Under what conditions (high or low temperature, high or low pressure) would a chemist want to perform this reaction in order to obtain the greatest amount of D?

Answers

Chapter 8
1. a) 8.4 x 1023 H2 molecules
b) 3.5 x 1024 CO2 molecules
c) 2.10 x 1022 H2SO4 molceules

2. a) 2.016 g/mol
b) 44.01 g/mol

c) 98.09 g/mol

d) 158.04 g/mol

3. a) 1600 g

b) 220 g

4. a) 0.0725 mol Cu(NO3)2


b) 0.0050 mol KCl

1. A
2. D
3. D
4. C
5. B
6. C
7. 169.91 g/mol

8. 191.21 g/mol

9. 368g Al(OH)3 (molar mass = 78.00 g/mol)

10. 0.0073 mol CuI2 (molar mass = 317/4 g/mol)

11. 40.04 % Ca; 12.00 % C; 47.96 % O (molar mass = 100.09 g/mol)

12. 76.14 % C; 11.18 % H; 12.68 % O (molar mass = 126.19 g/mol) 

13. BrO2
14. a. C4H6O; b. P2O5; c. CH; d. C3H8O

15. TiO2
16. C8H11O3N

17. C24H33O9N3
18. C9H18
19. C2H8N4O2 (empirical formula = CH4N2O; empirical formula mass = 60 g/mol)

20. 1.4 x 1017 amu

21. 4.6 x 10-4 g Cu

22. 2.1 x 1026 amu

23. 110 g H2O

24. 3.9 x 1024 CH4 molecules

25. 9.5 x 1024 P atoms

26. 2.3 x 1024 Cl- ions

27. 4.38 x 1023 NO3- ions (molar mass of Mg(NO3)2 = 148.33 g/mol)

Chapter 9

1. B
2. E
3. C
4. C
5. D
6. C
7. B
8. A

9. 0.136 mol Cl2
10. 13.3g NaCl

11. a. 140g NaClO3
      b. 67%

      c. 66g NaClO3
12. 80.%

13. a. CaCl2
      b. 0.5g Na2CO3 left

      c. 0.180 mol NaCl

      d. 10.5g NaCl

      e. 65%

14. a. O2
      b. 2.8g N2
      c. 7.2g NO2
      d. 31%

15. a. 108g NO2 produced (O2 is limiting)

      b. 100.g NO2 actually obtained

      c. 21.3g O2 needed and 9.32g N2 needed (30.6g NO2 is the theoretical yield)

Chapter 13

1) 4.1 L

2) 0.0112 mol

3) c

4) a. 740 torr; b. 0.97 atm; c. 99 kPa

5) 0.348 atm

6) 8.18 x 106 mol
7) a. 0.28 mol; b. 3.5 atm

8) 1.8 L

9) 5.7 atm

10) a. 20. L; b. 10. L
11) a. 2.9 atm; b. 0.7 atm; c. 0.3 mol

12) There are more moles (more molecules) present, so there are more frequent collisions between gas particles and the walls of the container.  Since pressure is due to these collisions, the pressure will increase. 

13) The increased temperature means that the gas molecules are moving more quickly and therefore colliding more frequently (and more forcefully) with the walls of the can.  This will increase the pressure.  Once the pressure builds enough, the can will explode.

14) Gas molecules in the air (CO2, N2, O2, etc.) outside the bottle are colliding with the outer surface of the bottle’s walls.  The force of these collisions crushes the bottle.  Normally, the internal pressure equals the external pressure (in other words, the force of the collisions of gas particles against the walls inside the bottle is roughly equal to the force of the collisions of gas particles outside the bottle).  But once the air inside the bottle is removed, there is no internal force pushing the walls out, so the atmospheric pressure outside the bottle crushes the bottle.

15) The pressure and volume inside the tire both increase.  This fact seems to contradict Boyle’s Law (which states that pressure and volume are inversely proportional), but remember that Boyle’s Law is true only if n (moles) and T are constant.  When you fill a tire with air, you are adding moles of gas.  Since n is not constant, Boyle’s Law does not hold, so it is possible for both pressure and volume to increase. (Consider what happens when you blow air into a balloon.)

16) 0.0546 mol (not 0.0563 mol)

17) PHe = 1.9 atm; PRn = 4.1 atm; PT = 6.0 atm

Chapter 15
1. 0.619 M
2. a) 32.8 mol HCl; b) 0.00242 mol NaOH

3. a) 17.1 g HNO3; b) 241 g CaCl2
4. Place 50.6 g KNO3 [must show math to get this number] in a 250-mL volumetric flask.  Fill the flask approximately halfway, and swirl to dissolve the solid.  Then fill the flask to the calibration mark, using a pipette to be sure not to go over the line.

5. 0.17 M
6. 1.5 M
7. 510 mL
8. 110 mL
9. 14.3 g AgCl

10. 2.92 g BaSO4
11. 1.5 x 10-4 mol Fe(OH)3
12. a) 0.0241 M; b) 0.0112 M

13. [K+] = 0.670 M; [Cl-] = 0.17 M; [Ag+] = 0 M; [NO3-] = 0.500 M

14. [Ba2+] = 0.063 M; [Cl-] = 0.750 M; [H+] = 0.630 M; [SO42-] = 0 M

15. [Fe3+] = 0 M; [NO3-] = 0.0036 M; [Na+] = 0.012 M; [OH-] = 0.0084 M

16. [Na+] = 1.9 M; [Cl-] = 1.3 M; [NO3-] = 0.53 M


(No rxn takes place.  Find total moles of each ion, and divide by total volume.)

Chapter 16
1. a) base
b) acid

2. a) Cl-
b) HSO4-
c) CH3COO-
d) H2PO4-
3. a) H3O+
b) HCO3-
c) NH4+
d) H2S

4.
a) H2SO4 + NH3 ( NH4+ + HSO4-

         A
         B
          CA
CB

b) H2O + HClO4 ( H3O+ + ClO4-

       B
        A

CA
CB



c) NH3 + OH- ( NH2- + H2O 


      A
      B
      CB
      CA



5. This is a titration.  See notes and the procedure for the lab we performed in class.  There are 3 measurements: volume of HCl solution, initial volume of NaOH solution in the buret, and final volume of NaOH solution in the buret.  (Note: the volume of NaOH used is not a measurement.  You calculate it by subtraction.)

6. 2.3 M

7. an indicator.  For example, phenolphthalein is colorless in acidic solution and pink in basic solution.

8. 6.4 M

9. 
a) 3.8 x 10-11 M


b) 9.85


c) 6.86


d) 10.39


e) 8.5 x 10-6 M


f) 11.26


g) 1.0 x 10-7 M


h) 1.5 x 10-3 M

10. 


pH

pOH

    [H+] (M)
   [OH-] (M)

Acidic, basic, neutral?

a)
13.2

0.8

   6.3 x 10-14
       0.16


basic

b)
9.9
  
4.1

   1.3 x 10-10
   7.7 x 10-5


basic

c)
2.1

11.9

   8.2 x 10-3
   1.2 x 10-12


acidic

d)
1.5

12.5

   0.034 
   
   2.9 x 10-13


acidic
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