Exam 1 4/22/04

1. Complete the following tables. If asquare is darkened, you do not have to determine that value.
Note: The datain the tables below will not agree with the Kgp table which has been provided.
Therefore, do not use any of that data on this problem. (8 pts)

Compound Ksp molar sol(s) gram sol [cation] [anion]
barium permanganate 0.00040
Compound Ksp gram sol molar sol(s) [cation] [anion]
iron(I1) carbonate 5.6*10°
2. Complete the following proton transfer reactiong(6 pts)
a) HCOH + = +  NH,
b) HN, + (C,Hs),NH => +
C) + CN - => NO; +
3. What would the solubility be of iron(l1) hydroxide in a0.0010M solution of potassum hydroxide?X6
pts)

4. A solution of phosphoric acid has [H*]=5.3*10. Determine the concentrations of al three
conjugate bases this solution will contain.(6 pts). Be certain to give the chemicd formula of each of the
conjugate bases.

5. If equal volumes of 0.002 M barium nitrate and 0.003M potassum fluoride are combined, will a
precipitate form? Explain your answver(6 pts)

6. A student reports that the reaction of fluoride ion with C,HsNH;" resultsin complete conversion of
the fluorideion into HF. Isthis the expected result? Explain your answer.(6 points)

7. In an acid-base titration, it is found that 23.4mL of 0.100M NaOH are required to titrate 0.384g of
the wesk acid. What isthe acid's equivaent weightA6 points)

8. For the following solutions, provide complete treatments, with the following exception: if the
solution isneutral, just write“neutral” . For weak acids and bases, it isnot acceptableto go
directly to the quadratic solution.(16 pts)

a) 0.025M HNO,

b) 0.15M potassium perchlorate

c¢) 0.015M CH,CICO,H

d) 0.10M NaHCO,

9.Y ou wish to prepare a buffer with apH of 4.20

a) Identify a suitable conjugate acid/base pair and give the chemica formulas of each.(2 points)

b)For the acid you chose, what concentrations of acid and base would give the desired pH? Provide
concentrations, not just theratio. Recdl that the [HA] can be set to 1.00M (4 points)

) If 50.0mL of digtilled water were added to 50.0mL of your buffer from b), what would the resultant
pH be?(2 points)

) If 20mL of 0.30M HCl is added to 75.0 mL of the buffer from b), what would the resultant pH
be?(4 points)

10. If carbonate ion is added to a solution which is 0.0050M in both Ci**  and Ag" , which cation
will precipitate first and at what concentration of carbonate?6 points)

11.Y ou have a mixture which contains the following cations; Ba?*, Ca?*, and Mn?*. Describe how
you could separate them using anions to form ppts. Identify the anion youwould use for each cation and
the order in which you would add the anions to the mixture.(6 pts)

12. Briefly, describe a LeChatdier effect in acid/base chemidiry.(4 points)

13. Using the table of Ksps provided, identify two species whose solubilities should increase with



decreasing pH (addition of acid) and two whose solubilities should not change with decreasing pH.
Briefly explain the reasoning behind your choices.(6 points)
14. In the space below, sketch and labd completely the titration curve that would result from the
titration of aweak monoprotic acid with 0.10M NaOH.(6 pts)
Exam 2 5/20/04
1.For each of the following descriptions, cir cle the correct description of the relation between
temperature and spontaneity.(3 points each)
a) aAH<0 and AS<0
aways spontaneous  at lower temperatures  at higher temperatures never spontaneous
b) AH<Oand oS>0
aways spontaneous  at lower temperatures at higher temperatures  never spontaneous
2. A reaction has an equilibrium congtant of 5.30* 10° at 86°C. What is AG° in KJ.2(5 pts)
3. What is the equilibrium congtant for a process with AG°= 23.1KJ?(5 pts)
4. The enthalpy of vaporization of carbon dioxide is 16.1K¥mole at -60°C. What isits entropy of
vaporization?(5 pts)
5. Cdculae E°,K and AG® for the following:(6 pts each)
a) Theoxidation of iron(ll) by Au*
b) The reduction of 1, by Hg(l) going to Hg, 2*
6. Balance the following redox equations(6 pts each)
a) Cr,0,*(aq) + Fe(s) => Fe**(ag) + Cr** (ag) (acidic)
b) SO; * (ag) + ClO,(g)=> S(s) + ClO (an)(basic)
7. When the reaction below is driven dectrolyticaly what would be the mass produced at the cathode
if acurrent of 3.20amps flowed for 2.90hours?(8 pts)

NO; " (ag) + Mn #(ag) => NO(g) + MnO5, (9)
8. Give the unbalanced redox reaction represented by the following cell presentation.(5 pts)

C(s)|Cl(20),ClO (ag),OH || F(aq),F (ag)|C(s)
9. Using standard cdll notation (as shown in problem 7), present the reaction shown below as an
electrochemica cdl.(5 pts)
Sn*(aq) + V(s) => S (ag) + V ** (a0)

10. Using the balanced redox equation, given below, and the other information provided, caculate E
for the reaction below at 25°C.(8 pts)

6H"(ag)+ 2MnO, (ag) =>2 MNnO,4(s) + 3H,0 E’=1.68V
[H"]=0.50M; [ MnO, ]=.20M
11. For each of the following, write an unbalanced redox reaction and, using only the positional
relationshipsin the electr ochemical series explain whether or not the reaction would be
spontaneous under standard conditions(3 pts each)
a) F, oxidizing F&(9)?
b) The oxidation of Br by cobalt(ll)
¢)The reduction of Fe?* by Ni(s)
d) Cd(s) acting as areducing agent toward ()
€) (No equation required)ldentify a compound which will be reduced by Sn(s), but not by
Fe? (ag)
12. Answer any two of the following, but do only 2!(6 pts each)
a) Why isthe balanced redox equation not needed in solving a Faraday's Law problem?
b) To provide the needed protection, chrome plating must be intact while a zinc coating(gavanization)
need not be?
¢) Explain why the use of permanganate as an oxidizing agent requires solutions of very low pH
d) What can be stated about a process whose direction of spontaneity is temperature dependent?



Quiz 1-Freebie

Quiz 2

1. Complete the following proton transfer reactions:

C,H;,CO,H + <=> + NH,
HNO; + CHsNH, <=> +
clo, +H,0 <=> +
2. Complete the following teble:

[H+] [OH-] pH pOH

0.0067

541

Quiz3

1.For each of the following, caculate either the [H+] or [OH-], depending on whether the materia isan
acid or base, using the weak gpprox and determine whether the approx isvalid or not. Stop at that
point.

a) 0.030M HCO,H

b) 0.010M CsHy;N

Quiz4

1. Identify an acid which would be appropriate for the preparation of a pH=2.54 buffer and caculate
its pKa.

2. What isK for the following proton transfer reaction? |s your result consistent with the reaction
running downhill?

HF + NO, =>F-+HNO,
Quiz5
1. Complete the following tables for compounds shown
nickel(l1) carbonate

Ksp Gram solubility [cation] [anion]
4.4%10*
TI(OH),
Ksp Gram olubility [cation] [anion]
6.3*10
Quiz 6-Frechie
Quiz7

1. Assign oxidation numbersto dl of the dementsin the following compounds. If asngle dement
gppears more than once, you may assume it has the same oxidation number.

a) K,C,0,

b) BCl,

c) NO,

2. Fully breakdown, as shown in class, the following redox reaction:

MnO, + Cu(s) <=> Cu  +Mn?

Quiz8




Bdance the following redox equations
aAMnO,- + Fe(s) => Fe?" + MnO, (acidic)

B)Th* +ClO" =>Th(s + ClO, (basic)

Quiz9

1. Answer each of the following with a brief explanation based solely upon relative position in the

EC Series.

a) Will Cd reduce Po?* ?

b) Will Br, oxidize Ce** ?

©) Will Ag* bereduced by Au* ?

2. Calculate E° for the fallowing:

a) The reduction of HNO, to NO by Sn?*

b) Mre* + §(s) => Mn(s) + H,SO;4

Quiz 10

1. Cdculate K and aG for the reaction shown below

Cr¥+Au*=>Cr+Au® E°=-1.12V, n=2

2. Cly(g) is produced by the eectrolysis of molten NaCl (2CF => Cl,).

a)Would the chlorine be produced at the anode or cathode?

b)How many grams of chlorine would be produced by a current of 23.1 amps flowing for 2.7hours?
Quiz 11-Freebie

Quiz12

1. Name the following

a) CH;CH,CH=CHCH;

b) CH,CH,CHO

2. Give gructurd formulas(asin Prab 1, above) including proper positioning of the functioning groups,
for the following

a) 3-bromopentane

b)benzene

3. Complete one of the following reactiong(only 1!)

a) CH,CH,0OH + MnO, =>

b) CH,CH=CH, + Br, =>

¢)CH,CH,CO,H + CH,OH =>



