
PART A: 

Problem 1

Magnesium metal reacts with hydrochloric acid to produce magnesium chloride and hydrogen gas.

Mg(s) + 2HCl(aq) ( MgCl2(aq) + H2(g)
Over an interval of 1.00 s, the mass of Mg(s) changes by – 0.011g.

(a) What is the corresponding rate of consumption of HCl(aq) in mol/s?

(b) Calculate the corresponding rate of production of H2(g) (in L/s) at 20oC and 101 kPa.

Problem 2

Explain why the rate of a chemical reaction is fastest at the beginning of a reaction.
Problem 3
Iodine chloride reacts with hydrogen to produce iodine and hydrogen chloride.


2ICl + H2 ( I2 + 2HCl

At 25oC, the following initial rate data was recorded.

	Experiment
	[Cl]o(mol/L)
	[H2]o(mol/L)
	Initial rate (mol/L( s)

	1
	0.20
	0.050
	0.0015

	2
	0.40
	0.050
	0.0030

	3
	0.20
	0.200
	0.0060


Determine the rate law equation and the rate constant at 25oC.

Problem 4

Cyclopropane, C3H6, has a three-membered hydrocarbon ring structure. It undergoes rearrangement to propene. At 1000oC, the first-order rate constant for the decomposition of cyclopropane is 9.2 s-1.
(a) Determine the half-life of the reaction.

(b) What percent of the original concentration of cyclopropane will remain after 4 half-lives?
Problem 5

In the upper atmosphere, oxygen exists in forms other than O2(g). For example, it exists as ozone, O3(g), and as single oxygen atoms, O(g). Ozone and atomic oxygen react to form two molecules of oxygen. For this reaction, the enthalpy change is -392 kJ and the activation energy is 19 kJ. Draw and label a potential energy diagram. Include a value for Ea(reverse). 
Problem 6

NO2(g) and F2(g) react to form NO2F(g). The experimentally determined rate law for the reaction is written as follows: 

Rate = k[NO2][F2]

A chemist proposes the following mechanism. Determine whether the mechanism is reasonable.

Step 1 NO2(g) + F2(g) ( NO2F(g) + F(g)
(slow)

Step 2 NO2(g) + F(g) ( NO2F(g)

(fast)
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