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1. Answer the following questions about the analysis of iron-containing compounds using potassium

p_e,r_nlgrlg_tm solution,

a. Wirite the balanced equation in ACID solution for the reaction below:
€2t + MNO4!- — Fe3* + Mn2t ,
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andardize a pofassium permanganate solution, a 0.250 g sample of FAS (iron (Il) ammonium
sulfate hexahydrate; molar mass: 342 g) is dissolved in 25.00 mL distilled water, then acidified with
sulfuric acid. The solution is then titrated with 35.00 mL potassium permanganate solution from a
burette until a pale persistent purple color is attained. Calculate the molarity of the p&kussium

permanganate solution.
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c. The standardized potassium permanganate solution is then used o fitrate a solution made by
dissolving a 0.500 g sample of a mixture of iron (Il) sulfate and sodium sulfate in 50.00 mL dilute
sulfuric acid. A Total of 10.21 mL of potassium permanganate solution is required fo reach the
pale purple endpoint. What is the mass percent of iron (ll) sulfate in the original mixture?
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d. Would would the effect, if any, on the value for the reported standard molarity of pofassium
permanganate if the following errors were made? Explain each of your three answets. '
i. Some drops of water remained in the burette after cleaning but before the
permanganate solution was added to the burette. - » / Ao
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ii. The student neglected to run some permanganate solution through the fip of the bureite

before taking the initial reading. e ;
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ii.  The student's lab partner spilled some FAS after weighing it but before titration.
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2. Periodic Relationships

a. lonization Energies, (kJ / mol)

Na Mg Al
First Ionisation Energy 496 738 578
Third Ionisation Energy 6,917 7,730 2,750
.

The second ionizafion for éach element is greater than the first ionization energy for that
element. Explain.
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i. The d|fferenc:e between th first and

cond Iomzatlon energies is much grec’rer for Na
than for Mg. Explain.
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b. Atomic / lonic Radius, (nm)

168 168% 20Ca 2Ca**
0.104 0.184 197 0.099

i.  Theradius of 1S is less than the radius of 1682 Explain. /(_ .
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ii.  The 152 and 20Ca2* are isoelectronic species. However, the radius of 1652 is greater than
the radius of 20Ca?*, Explain.
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3. Answer all four questions about the burning of octane.
Couney + DOsyy ~ 8COs) + 9H:0) +heat & X O

The combustion reaction above is the source of the energy produced by the burning of octane in an
automobile engine. This reaction is spontaneous at 298 K.
a. Predict the sign of AS in the reaction. Expiain.
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b. Predict the sign of AG for this reaction at 298 K. Explain.
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C. AHe, cozg) =-393.5 kJ/mol; AHer, co (g) =-110.5 kJ/mol
If some of the reactants were converted to CO rather than CO2, how would the total amount of

—

energy produced be affected? Explain. T -
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d. If this reaction were carried out at a Temﬁroture greater than 298 K, for which of the three
parameters, AH, AG, or AS, would the change in value have the greatest magnitude? Explain.
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4. Answer the following questions about a chromium/hydrogen electrochemical cell.
a. Make alabeled sketch of an electrochemical cell using a standard Cr/Cr3+ half cell connected
to a standard hydrogen half-cell. Your labels should include:

i anode
ii. cathode
il, chemical components and concentration(s) in the chromium half cell
iv, direction of electron flow in the external circuit 0 J ;Lf M
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V. path forion migration Cr e ?e - (\/ (
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b. Write the half reactions and the balanced overall equation for this cell,
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¢. Calculate the voltage for this standard cell. 3 ') -
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d. Calculate the voltage when the concentration of Cr3* is 0.050 M. ] _0_'4.’,;_}.4&
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5. Methylamine, CHaNHz, is an organic base, accepting a proton from water to form the
methylammonium ion. The vadlue of Keq for this system is 4.0 x 104 at 298 K.
a. Write the chemical equation for the equiliorium as described above.

CHio My + Heo 2 CHynuHh' +of”

b. Calculate the concentration of hydroxide ions in'a 0.25 M solution of methylamine. {__‘, / e /
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c. How is the equiliorium affected when solid NaQOH is added fo a solution of methylamine?
Calculate the [CHsNH3"*] whén 0.020 mol OH' is added to 500. mi. of 0.25 M methyldmine,
CHaNHz, (Assume no change in volume:)
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d. A buffer solution is prepared that is 0.20 M in CHaNH3'* and 0.25 M in CHaNHa. Calculate the pH of

this solution. [ 3 kﬁ —-,F‘*:’ = otew!
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e. Calculate the number of moles of H'* that must be added to 200. mL of the solution in part (d) in

order to change the pH 1o 10.00.
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6. Refer to the reaction and data table below:

2A(,) +Bgg) — Cyy)

Initial Initial Initial rate
concentration concentration of formation
mol L™ mol L~ of C

Trial (A] [B] mol L™! sec™!
i 0.40 ) 0.20 /8.0 x 10™4
L II /0.80 /0.40 - 1.6x1073
I {‘ _0.30/) 0. 80 / 3.2x 103
v 0.60_ 0.60 2.4 x 1073
\'4 0.30 ? 40x104

a. Write the rate law for the reaction above in the form Rate = k[A]X[B]Y including numerical values
for x and y. Explain how you defermined the values for exponents X cnd Y.
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b. Calculate the specific rate constant, k. Specw & units for
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c. Cadlculate the rate of formcmon of Cin TFICll IV after [A] has decreased to 0,30 M.
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d. Calculate the initial concentration of reoctcni B in trigl V.
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e. If the temperature were raised by 10C for any trial, what would be the effect on the initial rate
of formation for C¢ Explain.
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7. Use principles of the Kinetic Molecular Theory to respond to the questions below.
a. Inthe space below, complete the sketches of two pistons to represent samples containing 1.60

g of the gas specified in 0.5 liters at 298 K. Each piston should be similar to the example shown.
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b. Compare the average kinetic energy of each sample. Explain.

SAME T > same avf KE

c. Compare the average molecular velocity for each sample. Explain.
f———
J Since both have the same avg KE, O2 molecules have a higher velocity due

3 efr
7)lwvr N / W

d. Compare the pressure for each sample. Explain,

to their lower molar mass.

At the same temperature and volume, since their are more
moles of O2 gas, the pressure in the oxygen piston will be
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8. Using principles of chemical bonding and/or intermolecular forces, explain each of the following.
a. The normal boiling point of iodine, Iz, is greater than the normal boiling point of chlorine, Cla.
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b. Both Ag ) and molten Ag are excellent conductors of électricity. However, silver nitrate, AQNOs,
is a good conductor only when melted or dissolved in water. As a solid., it is a poor conductor of

electricity. N 7 4‘ (p @c‘. -
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c. The normal boiling point of H20 is higher than the normal boiling point of H2S even though the
molar mass of H20 is less than the molar mass of HaS.
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d. Arsenic, As, reacts with the metal sodium, Na, to form NasAs. Arsenic reacts with the nonmetal
chlorine, Cla, to form AsCla.
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