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1. Calculating Density

A man receives a platinum ring from his fiancée. Before the wedding, he notices that the
ring feels a little light for its size and decides to measure its density. He places the ring on
a balance and finds that it has a mass of 4.999ram.  He then finds that the ring displaces
0.233 cm’ of water. Is the ring made of platinum?
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R 2.
The reaction between hydrogen and nitric oxide is given by the following equation:

2H,(g) + 2NO(g} — 2 H,0(g} + N,lg)
The experimentally observed rate law for the reaction is as follows:
Rate = k[H,][NO]*

Show the following mechanism is consistent with the experimentally observed rate law.

k
2NO(g) == NyO3(g) Fast
—1

Hy(g) = MNyOalg) —= H,0(g) + N;O(g)  Slow (rate limiting)

N+ (g) + Hjlg) T No(g) = H,O(g) Fast
K3

2 Hylg) + 2NO(g) — 2H,0(g) + Ny(g)  Overall



i 3. Finding
Equilibrium Concentrations
from Initial Concentrations in
Cases with a Small
Equilibrium Constant

Consider the following reaction for the
decomposition of hydrogen disulfide:

2H,S(g) == 2 H,(g) + Si(g)
K, = 1.67 X 1077 at 800 °C

The reaction was carried out at 800 °C

[H2S] = 0.100 M, [H2] =0.100 M,
and [Sz] = 0.00 M. Find the equilibrium
concentration of [S;].
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with the following initial concentrations:

Consider the oxidation of NO to NO,:
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NO(g) + 305(g) — NO,(g)

Reactant or product

AH? (kd/mol)

SO (I/mol-K)

NO

91.3

210.8

O,

0

205.2

NO;

33.2

240.1

Compute AG},, at 25 °C and determine whether the reaction is spontaneous.



