Chem 10113, Quiz 4 Answer Key
October 10, 2018
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1. (5 points) Write a balanced chemical equation for the process that occurs when each of the
following substances are mixed with water. (/Nofe: Use equilibrium arrows where appropriate.)

(@ BrOs + H20 —— 2HBrO3(aq)

(b) CoH5NHp + HpO —— 02H5NH3+(aq) + OH-(aq)
(¢) RbpO + H20 —— 2RDbOH(5q)

(d HOCN + HpO0 === OCN'(5q) *+ H30%(gq)

2. (2points) In Fep(CrpO7)3, the oxidation states are: Fe= +3 and Cr= +6

3. (6 points) For each of the following, clearly write the balanced, net ionic equation. (Only the net
ionic equation will be graded!) Use subscripts [(s), (aq), etc.] to indicate the phase of each
compound or ion. If no reaction occurs, write No Rx.

(@) (NH4)3BO3(aq) + KOH@pq) —
NH4+(aq) + OH'(aq) —> H2O + NH3z(q)

(b)  HNO3@aq) + (NHg)2CO03zaq) —
2H+(aq) + CO32'(aq) —> H2O + COz(g)

(©)  Au(CH302)3aq) + (NH4)2S(aq) —
2AuS*t(aq) * 3S%(aq) — AuzSzs)



(7 points) SHOW ALL WORK. Dimethylsulfoxide (DMSO) is a liquid organosulfur compound,
(CH3)>SO (molar mass = 78.13), that is used in veterinary medicine as a liniment for horses but can
be harmful to humans. DMSO has a density of 1.10 g/mL and it is completely miscible with water.
In a simple lab experiment, 27.0 g of ice (i.e., solid H»O) at 0.0 °C was added to 0.300 L of DMSO
at 27.5 °C in a well-insulated container. After stirring for some time, all of the ice had melted and
the final temperature of the water-DMSO mixture was 11.6 °C. Determine the molar heat capacity
of DMSO in J/mole-°C. (Note: The heat of fusion of HyO is 6.00 kJ/mole.)

heat lost by DMSO = heat required to melt the ice + heat gained by HoO
heat to meltice = (27.0 g) (1 mole / 18.0 g) (6,000 J/mole) = 9,000 J
mass of DMSO = (300 mL) (1.10g/ml) = 330¢g
let SpH = specific heat of DMSO
(SpH)(330 g)(27.5°C-11.6 °C) = 9,000 J + (4.184 J/g-°C)(27.0 g)(11.6 °C - 0 °C)
SpH = 1.97 J/g-°C
molar heat capacity = (1.97 J/g-°C) (78.13 g/mole) = 154 J/mole-°C

(6 points) SHOW ALL WORK. Given the thermochemical equation,
2NyO(g) + 2HpO(g) —— NpHyq) + N2Oy(g) AH® = 382.1kJ
and the following standard heats of formation (AH®y),
compound H20(g) N2O(g) N2O4(g)
AH°¢(kJ/mole)  -241.8 81.6 11.1
determine the standard heat of formation (AH®f) of NoHy(1) in kJ/mole.

AH°yn = X AH®f (products) - Y. AH°f (reactants)

382.1 kd = [(1 mole) AH°f (NoH4) + (1 mole) (11.1 kdJ/mole)]
- [(2 mole) (81.6 kd/mole) + (2 mole) (-241.8 kd/mole)]
AH°f (NoH4) = 50.6 kdJ/mole



