Chem 10113, Quiz 3 Answer Key

October 3, 2018
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1. (2 points) 1703 is the anhydride of HIO2. The anhydride of Sr(OH), is SrO.

2. (9 points) For each of the following reactions, write balanced chemical equations for both the
molecular and the net ionic equations. If no reaction occurs, write No Reaction. Use subscripts
[(s), (aq), (g), etc.] to indicate the phase of each compound or ion.

(a) (NH4)2SO3(aq) + HBr(aq) —
molecular:
(NH4)2SO3(aq) + 2HBraq) —— 2NH4Brgq) + H20 + SO2(q)

net ionic:

3032'(aq) + 2H-i-(aq) —> H20 + SO2(g) (gas formation)

(b) LiOH(aq) + HBrO2npq) —
molecular:
LiOH(aq) + HBrOz(aq) — LiBrOz(aq) + H20

net ionic:
OH-(aq) + HBrO2@q) — BrOz'(aq) + H20 (weak electrolyte formation)

(c) Ba(OH)paq) + Fe(NO3)3(aq) —
molecular:

3Ba(OH)2(aq) + 2Fe(NO3)3(aq) — 3Ba(NO3)2(aq) + 2Fe(OH)3(s)

net ionic:
Fe3*(aq) + 30H (aqg) — Fe(OH)3(s) (precipitation)



(4 points) SHOW ALL WORK. Helium passes through a certain gas-separation membrane at the
rate of 2.50 L per minute. Determine the volume (in Liters) of uranium hexafluoride (UF¢) gas that
should pass through the same membrane in 12.0 hours. (molar mass: UF¢g = 352)

Graham's Law of Effusion
ERHe / ERUFg = \ (FMUFg / FMHe)
(2.50 L/min) / ERyFg = V (352/4.00) = 9.381
ERUFg = 0.2665 L/min
(12.0 hr) (60 min/hr) (0.2665 L/min) = 192 L

(2 points) Write a complete, balanced chemical equation to show how aziridine, (CHp)oNH,
behaves when dissolved in water. (Use the proper type of arrow in your equation!)

(CH2)2NH(aq) + H20 === (CH)oNH2*(aq) + OH(aq)

(weak base)

(3 points) In the following balanced redox equation, write the oxidation number of each underlined
atom in the blanks below the formulas. Also, circle the substance that is the oxidizing agent.

26 H (ag) + 3 HaS(g) + 4(Cr207%(ag)) —> 38047 (ag) + 8 Cr3¥(ag) + 16 H20

-2 +6 +6 +3

(5 pointsy SHOW ALL WORK. Refer to the balanced chemical equation in question 5 above.
Determine the volume (in mL) of HyS gas, measured at 22.0 °C and 735 torr, that is required to
react completely with 150.0 mL of 0.0725 M K»CryO7 solution.

(0.150 L) (0.0725 mole Cro0O72-/ L) (3 mole HoS / 4 Cro0O72-) = 0.008156 mole HoS
P

(735 torr) (1 atm / 760 torr) = 0.967 atm
\Y

nRT/P = (0.008156 mole) (0.0821 L-atm/mole-K) (295 K) / (0.967 atm)

V = 0.204L = 204 mL



