Chem 10113, Quiz 3 Answer Key
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1.

(2 points) Write a complete, balanced chemical equation to show how hydroxylamine, HONH>,
behaves when dissolved in water. (Remember that chemists are precise in their use of arrows!)
HONH2(aq) + H20 HONH3+(aq) + OH'(aq)
(weak base)

(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) + KOH(aq) —
molecular:
(NH4)2S03(aq) + 2KOH(gq) —— K2SO3(aq) * 2H20 + 2NH3(g)

net ionic: (gas formation)
NHg*(aq) + OH(aq) —— H20 + NH3(g)
(b) HC2H302(aq) + Ca(OH)z(aq) —
molecular:
2HC2H302(aq) + Ca(OH)2(aq) — Ca(C2H302)2(aq) + 2H20
net ionic: (weak electrolyte formation)
HCoH302(aq) + OH'(aq) ——> HoO + C2H302'(aq)

(¢) CrCl3aq) + HgaNO3)2@aq —
molecular:

2CrCI3(aq) + 3H92(NO3)2(aq) —> 3HQZC|2(S) + 2Cr(NO3)3(aq)
net ionic: (precipitate formation)

2Cl(aq) *+ Hg2?"(aq) —> Hg2Clx(s)



(5 points) SHOW ALL WORK. A sample of helium passes through a certain membrane in 75 sec.
The same amount of an unknown noble gas requires 343 sec to pass through the same membrane.
Identify the unknown gas by performing an appropriate calculation.
The major concept related to this problem is known as Graham's Law of Effusion.
Graham's Law of Effusion: ERpe/ERy = (FMy /FMHe)1/2
but time ~ 1/rate (i.e., larger particles take longer to pass through the membrane)
. Timey / TimeHe = (FMy/ FMpe)1/2
343 sec/ 75 sec = (FMy /4.0 g/mole)1/2

FMy = 83.7 g/mole .. the unknown noble gas is Kr

(2 points) Write the oxidation number of each atom in (NH4)3SbO3.
N -3 H +1 Sb +3 0 -2

(2 points) BaO is the anhydride of Ba(OH)2. The anhydride of HBrOy4 is BroO7.

(5 pointsy SHOW ALL WORK. Automobile air bags inflate when a serious impact triggers the
following chemical reaction. If the air bag has a volume of 24.5 L, determine the mass (in grams)
of sodium azide that is required to inflate the bag to a pressure of 1250 torr at 23 °C.

(molar masses: NaN3 =65.0, Ny =28.0, Na =23.0)

2NaN3i) —> 2 Na) + 3 Np(g)

n = moles N23(g) = PV/RT
n = (1250 torr) (1 atm / 760 torr) (24.5 L) / (0.0821 L-atm/mole-K) (296 K)
n = 1.66 mole N2

(1.66 mole N2) (2 mole NaN3 / 3 mole N2) (65.0 g/mole) = 71.9 g NaN3



