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Tk =Tc +273.15
Kw = 1.0 x10-14 {at 25°C) Assume all acid-base questions are at 25°C unless specified



1} (2 pts) Which of the above salts would have the highest molar solubility?

e
a) AgCl ksp = 1.8x10-10 = =% = 1 3%as0
b) AQBr ksp= 3.4x10-18 = > = - = . BNl
‘ ?)’AQQS ksp = 19x]0-12 = 4‘{;\"3 = = 7 goie P
¥ o S zEn >

d) AgsPOq4 ksp = 2.1x1016 = B7x
) (2 pts)Calculate the molar solubility of the compound AgCI (Ksp =1.8x10-19) in a solution
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3) (2 pts)Will a precipitate of magnesium fluoride form when 300. mL of 1.1x10-3 M MgCl are
added to 500. mL of 1.2x10-3 M NaF2 (K (MgFa) = 6.9%10-7) {Assume NaClis highly

soluble and does not precipitate)
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4) (2 pts)The solubility of tin(l) iodide (Snl) is 4.77 g/L. What is Ksp for this compound
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| 5) (3 pts) A solution contains 0.10 M Ba2* and 0.10 M Sr2+, A solution of CrO42 is slowly added
to increase the concentration of CrO42 in solution. Considering that ksp BaCrO4 = 1.2x10-10
and ksp of SrCrO4 = 3.5x10-5,

a) Which of ion (Ba2* or Sr2+) will precipitate first
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) What range of concentrations will precipitate one cation but not the other?
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6) (3 pts) Given the following balanced redox reaction:

20H1- + 2Re + 7CIO3" — 7CIO2™ + 2ReOy4- + HO

a) What is the oxidizing agente C/d?)
b) What element(s) is/are undergoing oxidation? | Re
c) How many electrons are involved in the rec/juc’non process? (Zt A
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7) (2 pts) Balance the following oxidation reduction reaction occurring in basic solution.

Cr(OH)4!- + HoO2 — CrO4 + H2O
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8) (7 pts)Use the following reduction potentials to answer this question:

104 + 2H* + 2 o 103" + HO Fo=1.589 V
I031- + 5H* + 4e < HOI + 2H,O Fo=1.154V
Cu2* + 2¢ o Cu Eo = 0.339 V pever o
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b) Write the shorthand cell notation for the spom‘aneousyeIQcTrochemicoI cell formed by
coupling a Cu/Cu?* half cell with an 1Q3!- half cell ir(locgié\’so!uﬂon.

PY<) / I&K ces) , T @3), 9% es) C“?) /é@)

c) Consider an electrochemical cell prepared by connecting a 1.0 L Copper half-cell
containing a copper electrode and 0.10 M Cu2* and a 1.0 L Zinc half-cell containing a
zinc electrode in a 0.50 M Zn2* solution

i) Determine the initial cell potential of this electrochemical cell
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i) Determine which electrode would be heavier and by what mass (what is the mass
increase) after the cell operates for 121 seconds at 5.0 A.
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9) (1 pts) An experiment in a coffee cup calorimeter results in ql'xn— 2.345 kJWs the reaction
exothermic or endothermic and will the calorimeter temperdture-increase or decrease?
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10)(2 pts) High purity benzoic acid (MW: 122.122) has AH = -3227 kJ/moal for its combustion
reaction. A 1.221 g sample burns in a calorimeter (heat capacity = 1365 J/°C) that also
contains 1201 g of water (heat capacity = 4.184 J/g °C). What is the temperature change
following complete combustion of the benzoic acid sample?
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11)(2 pts)Determine the change in enthalpy (AH) resulting from the combustion of 1.00 mol
of benzene(CsHg)2 Consider the unbalanced reaction:  2C¢Hs +,~st —>§é02 $H20
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Structure of benzene: '
'Bond energies in kJ/mol: C-H: 415; C=C: 615; C-C: 345; O=0: 495; C=0: 750; O-H: 460
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12)(3 pts) One way to quickly cool your tea after steeping the tea leaves in hot water is to
add anice cube. Determine the final temperature of a 251 mL tea that was inifially at
85.0 °C when a 25 g ice cube at -10.0 °C is added to the teaq.

(For the tea, assume heat capacity is the same as water c=4.184 J/geC and density of
water 1.000 g/mL)

(assume this takes place in a perfect insulator, ¢ = 0 J/°C, no calorimeter!)

(AHtus(ice) = 6100 J/mol, cice = 2.04 J/goC, melting temperature orice is 0°C, boiling point
of water is 100°C) e kaKS)  weff et )
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13)(2 pts) A calorimeter is calibrated by adding a fixed amount of heat to it and measuring
its temperature change. When 20.3 kJ of heat are added to a 25.5 °C calorimeter, its
temperature rises to 30.4 °C. The same calorimeter is used to analyze a combus‘non
reaction. Determine the change in temperature for the calarimeter when 1 10.5 g of diesel
is burned inside the calorimeter. (AHcomb(diesel) = -44.8 kJ/g)
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14)(2 pts) Acetylene, CoHo, is used as a fuel in welding because it produces a very hot flame.

2CoHa(g) + 5 O2(g) -> 4 CO2(g) + 2 HO(l) jf‘a ”Ow = ZA B per) "Zj/é/f(ﬂaa/

Determine the standard enthalpy change for the combustion reaction considering the
following: AHor = -227.0, -393.5, -285.8 kJ/mol for CoHa(g), CO2(g) and H2O(l), respectively.
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15)(2 pts) The chemistry of nitrogen oxides is very versatile. Determine the standard enthalpy
for the following reaction:

N203(g) + N2Os(s) -> 2N204(g) AHo =2

Given the list of reactions below:
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