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1. Following is a plot, showing monthly mean atmospheric CO2 concentrations
observed at Mauna Loa, Hawaii, during the period 1957-2007. The y-axis
indicates CO2 concentrations (in the units of ppm), and the x-axis indicates time.
(1) What does this plot say about the CO2 concentrations in the atmosphere?

(10%)
(2) Please estimate the growth rate of CO2 (ppm/year) during this period. (10%)
(3) Why do we need to care about CO2 concentrations in the atmosphere? (10%)
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2. What is molecular weight {(molar mass) (5%)? What are the major constituents
for the Earth’s atmosphere (5%)? Estimate molecular weight for one mole of the
air at stand atmospheric condition (1 atm and 0-degree Celcius). (5%) How do we
calculate dry air density? {5%)

3. {1) What is an isotope? (5%)

(2) Write down the isotopes for carbon, hydrogen, and oxygen (15%)
4. Rate equations: Suppose that chemical [A] can be decomposed to produce

products:
N
k: A > products PN
e
where k is rate constant (1/s), representing how efficient [A] will be destroyed fi’a

to produce products.

(1) Please write down reaction rate equation for [A]. {10%)

(2) If kis a constant with respect to time. Please find an analytic solution of
[A] at any moment t given the initial concentrations of [A] is [A],. (10%)

(3) Plot the solution of [A] with respect to time. (10%)




