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. Calculate the changes in work , hea:

. Consider a second-order reaction o

. Explain the following terms (a) Chemical potential, (b) Secorid law of thermodynamics,

(c) Space quantization, (d) Pauli exclusion principle, and (e) Boltzmann distribution. (20

-

%).

gy , and entropy of the system, when 2

mol of argon at 300 K in a containe

J

constant external pressure of 1.0 bar. (

ik allowed to expand to 1.0 din® against a

¢

:In2=0.69

. Derive the equation for the internal pressure of a gas my =T (Z_'II)')V -p (10%)

Suppose that a molecular orbital has the (unnormalized) form A -+ 2B. Find a linear

combination of the orbitals A and B that
3

orthggonal to this combination and determine
—
nabinati

 a——|

the normalization constants of both using the overlap integral S ([ ABdr) =

—

0.25. (20%)
Write down the secular determinates for (a) line_,ar"H3 and (b) cyclic Hs, within the Huckel
approximation. (10%)

B — P carried out in a solution that

—1
was initially 0.060 mol dm™ in A ad6.63

[]

ol dm™ in B. After 100 s, the concentration

of B had fallen to 0.010 mol dm™. (@) Derive the integrated rate law of the product, and (b)

calculate the rate constant. (20%)
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