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In the reaction of N2 and H> to form NHs, suppose 25.0 g of nitrogen and 5.00 g of hydrogen are
mixed and reacted to form ammonia. If this reaction is run to completion, which is the limiting
reactant? How many grams of NHz will be formed? If 16.8 g of NHs is actually produced, what
is the percent yield of ammonia? (atomic mass: N, 14.01; H, 1.008) (8%)
Write Lewis structures and predict the molecular structures of Is , BFs, and SO,. Which of these
compounds are polar? (12%)
Use the molecular orbital model to write the electron configuration, magnetism and bond order
of P2. (7%)
Draw all resonance structures for OCN (carbon is the central atom). Which resonance
structure is the most stable one? Explain why. (9%)
Write the formula for each compound: (5%)
(@) gallium bromide (b) aluminum oxide (c) potassium hypochlorite (d) sulfur hexafloride (e)
phosphoric acid
Draw a plot to show vapor pressure for a solution of two volatile liquids, for which ProtaL is
larger than the value calculated from Raoult’s law. Give an example of such kind of volatile
liquids. (8%)
For a nuclear equation “ssRn— *Po + 7 \what is the missing particle? If this reaction
follows first-order law and rate constant k=0.181 days™. If you begin with 5.28 g pure *3zRn ,
how much will be left after 1.96 days ? (e%8 = 1.20, (1.20)1°¢ = 1.43) (8%)
For the chlorine oxyacids, place the oxyacids in the order of increasing acid strength. How does
acid strength relate with the number of attached oxygens on the chlorine? Explain why. (8%)
Draw the pH (vs. volume of NaOH added) curve for (a) titration of HCI with NaOH and (b)
titration of CHsCOOH with NaOH. For the indicator of methyl red (useful pH range is 4.2-6.2),
is it suitable in both cases? If not, please explain why. (8%)
Identify the most important types of interparticle forces present in the solids of each of the
following substances. (8%)
a.CO2 b.HF c.CyHs d.CaCly
Calculate the [H*] of a 1.0 L solution that contains 0.40 M CH3COOH (K.=1.8 x 10°) and 0.60
M CH3COONa. Then, calculate the [H*] of the solution after the addition of 0.010 mole of solid
NaOH? (10%)
Describe the cell based on the following half-reactions: (9%)

AP + 38 — Alg = —166V

Mn? ) + 26 — Mng €= —1.18V
Where T =25°C, [Mn?]=0.50 M, [AF*] = 1.00 M
Write the balanced cell reaction and calculate the cell potential at 25 °C (log 2=0.301).
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