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Arrange the ions K*, CI7, Ca**, and S* in order of decreasing size. (4%)
Explain your answer. (4%)

Predict whether each of the following oxides is ionic or molecular: Al,05,
CO2, Li20, Fe03, H,0. (5%) Explain the reasons for your choices. (5%)

Commercial aqueous nitric acid has a density of 1.42 g/mL and is 16 M.
Calculate the percent HNO3 by mass in the solution.

The decomposition of nitrous oxide, N0, is believed to occur by a two-
step mechanism:
N2O (g) = Na(g) + O (g)  (slow)
N20 (g) + O (g) = Na(g) + O2(g)  (fast)
(a) Write the equation for the overall reaction. (4%)
(b) Write the rate law for the overall reaction. (4%)

Which of these electron transitions correspond to absorption of energy
and which to emission? (1% each)

(@n=2ton=4 (b)n=3ton=1

(c)n=5ton=2 (dn=3ton=4

Identify each element below: (3% each)
(a) [He] 25°2p*  (b) [Ar] 45%3d*  (c) [Ne] 3s%3p°

Which of the following gases would you expect to have the greater heat
of combustion per mole? (2%) Why? (3%)

methane or formaldehyde
H

l o]
H—C—H Il
FII oo

(a) What structural feature is associated with each type of hydrocarbon:
an alkane; a cycloalkane; an alkene; an alkyne? (4%)

(b) Give the general formula for each. (4%)

(c) Which hydrocarbons are considered saturated? (4%)

Draw the organic product formed when the following compounds
undergo a substitution reaction: (3% each)

(a) Acetic acid and methylamine

(b) Butanoic acid and 2-propanol

(c) Formic acid and 2-methyl-1-propanol
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(5%) 10.In a 0.25 M solution, a weak acid is 3.0% dissociated.
(a) Calculate the [H30™] of the solution. (2%)
(b) Calculate X, of the acid. (3%)

(6%)  11. Sodium acetate (CH3COONa, or NaAc) has applications in photographic
development and textile dyeing. What is the [H'] of 0.25 M NaAc?
( K, of acetic acid (CH;COOH) is 1.8x107°.)

(9%)  12. Predict which substance has greater molar entropy. (3%, 1% each)
Explain the reasons for your choices. (6%, 2% each)
(a) CH30H () or C;HsOH ()
(b) KCIO;3 (5) or KC1O3 (agq)
(c) Na(s) or K (s)

(9%)  13. Use the following half-reactions to write three spontaneous reactions.
(6%, 2% each) Calculate E,;, for each reaction. (3%, 1% each)
(1) AP’* (ag)+3e"— Al(s) E°=-1.66V
(2) N204(g) +2¢” — 2NO, (ag) E°=0.867V
(3) SO (ag) + Hy0 (1) + 26" — SO5* (ag) + 20H (ag) E*=0.93V




