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1. This problem is about the atmosphere.
(n)} What are the three major constituents of the atnosphere and what is their reiative
propartion? Roughly calculate the melecular weight ol the air. (5 points)

(b) Near the Earth's surface, if the atmospheric condition is ai the temperature of 130C
and pressure of 1 atm, what is the number density of the air in the unit of molecule cin™?
Given the universal gas constant = 0,082057 L-atm mole! k1 The Avogadra’s nuimber is
6.022x10%}, (10 paints}

2 List the two primary source gases (so-called primary potlutants) of urban air pailution.
What are their maor secondary pollutants (the producis through oxadatian or
photooxidation processes). {15 ngints)

3 A 40.0 ml sample of 0.1 M acelic acid (CH,COOHM} solution was titrated with 0.1 Af
NaOH. Ca'eulate the pH of the solution under the foliowing cenditions.

(a} After the addition of 10.0 ml of NaOII (1C points)

{h) After the addition of 40.0 m! of NaOH {10 puints)

Gven K, = 1. 754x10°? for CH;COOI.

4. Given the following balanced equation
AeB+C
and equilibrium constant A = 5xi0¢ A7 at 25 °C,

What is the concentration of C at equilibrivm at 25 BC whan [A] = § Af at the beginping of
‘he reaction? Make any necessary assamption. (20 points)

5 A unimolecular decompesition has the foflowing torm,
A —> R+ reacticn constant = 4.

Given the mr = [A),, where the subscript "o” denotes the imitial concentration ol species A
at ¢ =0

{3} Derive a general foom of sclution for [A] & reactian time £ {10 paints)

{b) For a given reaction the hall-lfe 7,5 is defined as the time required for i3
cancentration to reach a value that is halfoway betwesn its initial and final voiues.
Calculare the £y for the above reaction. (10 poin:sy -

() The thermal decortposition of peroxy-ccetyl nitrate {commonly called "TPAN"} is in a
way as described above, TFthe reaction constant of PAN is 3.6x107 see! at 25 CL what
o be chemical liletime of PAN? What is the half-life of PANT (10 points)




