Chem 130 Name
Exam 2 October 11, 2017

100 Points

Please follow the instructions for each section of the exam. Show your work on all mathematical
problems. Provide answers with the correct units and significant figures. Be concise in your answers to
discussion questions. Point vales are in parentheses by each problem.

Part I: Complete all of problems 1-9

1. Choosethe INCORRECT statement: (4)

a. Most molecular compounds are either non-electrolytes or weak electrolytes.

b. Most ionic compounds are strong el ectrolytes.

c. Netionic equationsinclude only the actual participantsin the reaction. Answer
d. Anacid produces hydrideionsin solution.

2. For afixed number of moles of gas at afixed pressure, changing the temperature from 100°C to 200K
causes the gas volume to: (4)
a double C. decrease
b. increase d. stay the same Answer

3. Which of the following is NOT a key assumption of the kinetic-molecular theory of gases? (4)

a. Thereisalarge separation between gas particles.

b. Gasparticlesarein continual, rapid motion.

c. All gasparticles at a given temperature have the same vel ocity. Answer
d. Gas particles undergo elastic collisions.

4. Suppose | am holding a balloon partialy filled with air. If | squeeze the balloon in my hands, | feel
resistance as | try to make the balloon smaller. Use the kinetic-molecular theory of gasesto briefly
explain this observation. (6)

5. Itispossible to use precipitation reactions to separate ions in solution by removing target ions as
insoluble salts. Show how to separate Fe** from Ba®* using precipitation reactions to cause oneion to
precipitate, but allow the other to remain in solution. Include balanced reactions (indicating states of
products and reactants). (6)



6. Answer thefollowing based on the reaction: SO5* + MnO; — SO, + Mn?
a.  What isthe oxidation state of manganese in the permanganate ion? 2

b. What isthe oxidation state of sulfur in the sulfiteion? 2
c. Balance the reaction in acidic aqueous solution. (8)

7. Inorder for your car battery to function properly, the sulfuric acid in the battery must be between 4.8
and 5.3 M H,SO,. A 5.00 mL sample of acid from a battery requires 49.74 mL of 0.935 M NaOH to
be completely neutralized in atitration. Does the concentration of this battery acid fall within the
desired range? Justify your answer with a calculation. (10)

Answer




8. Common 2 liter plastic soda (or pop, depending on where you are from) bottles are rated to hold
pressures of 175 psi before bursting (1 atm =14.7 psi). If you put 56.8 grams of solid carbon dioxide
(dry ice, molar mass 44.01 g/mol) ina 2 L bottle and alow the dry ice to convert to gas at room
temperature (25.0 °C), will the bottle burst? Justify your answer with a calculation. (10)

Answer

9. Ammonia can be generated by heating together the solids Ca(OH), and NH,4Cl. CaCl, and water are
also formed. How many grams of NH; will form if 33.0 grams each of NH,Cl and Ca(OH), are

heated? (molar masses (g/mol): NH,CI = 53.4912, NH; = 17.03056, Ca(OH), = 74.093, CaCl, =
110.983, water = 18.0153) (10)

Answer




Part 11. Answer three (3) of problems 10-13. Clearly mark the problems you do not want
graded. 12 points each.

10. Write balanced overall reactions and net ionic equations for each of the following: Indicate the state
(s, 1, g, ag) of each of the reactants and products.

a.  Aqueous potassium hydroxide is mixed with aqueous iron (1) nitrate
Balanced Reaction: (4)

Net lonic Equation: (2)

b. Aqueous ammonium phosphate is mixed with agueous magnesium chloride
Balanced Reaction: (4)

Net lonic Equation: (2)

11. In acombustion reaction, 5.00 g of ethanol (C,HsO).isallowed to react ina2.00 L container filled
with oxygen gas at a pressure of 2.08 atm and a temperature of 100°C, producing water and carbon
dioxide. If 1.53 g water forms, what isthe percent yield for the reaction? (molar masses (g/mol):
C,HsO = 46.068 , O, = 31.998, CO, = 44.010 , water = 18.0153)

Answer




12. Sodium dithionite, Na,S,0, (molar mass 174.109 g/mal), is an important reducing agent. One
interesting useis in the purification of wastewater by the reduction of chromate ion (CrO,*) with
S,0,% in basic solution to form insoluble chromium (111) hydroxide, with sulfiteion produced as
another product.

a.  Write the balanced reaction for the process occurring in basic solution. (10)

b. What mass of Na,S,0,is consumed in areaction with 100.0 L of wastewater having [CrO,*] =
0.0148 M? (5)

Answer

13. You dissolve 2.83 g of a copper-containing mixture in water in a 100.0 mL volumetric flask and
dilute it to the mark to prepare solution A. Y ou then pipet 5.00 mL of solution A into a25.00 mL
volumetric flask and dilute it to the mark to make solution B. Finally, you pipet 1.00 mL of solution
B into a25.00 mL flask and dilute it to the mark to make solution C. Y ou then determine the copper
concentration in solution C to be 6.62 x 10*M. What is the percent copper by mass in your original
solid mixture?

Answer
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