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1. (30 %} Deserlbe or explain the following terms.
{1} lattice, (2) Fermi level, {3} Boltzmann distribution Eaw,
{4) p-type semiconductor, (57 van dar Waals forces,

2.{10 %) aG=AH-TAS is an equation of the second thermodynamics.
Please describe the relatlonship between this egquation and chemical reaction.

3. {10 %) (1) What does the five lettars of [aser stand for [n_FEoolish?
(i} Brief dascribe how lasers are produced and the characreristics of the
fazer light.

4, {10 %8} Berlve the sxpression for the half-lifa of a reaction with the rate
faw: :
-ti[A1/dE = K[A]YF2

5. (1 %) {i} State the Arrhenms law. (i) A secomd-grder reaction in $olution
has 3 rate canstant (k) of 5.7 x W05 dm3 mal- 1 s 1 ar 25 o and of 164 2 10-3
dm?® mol1 =1 at 40 o, Cafculate the activation energy (E) and the
preexponentiab factor (A), assuming the Aerhenius law to apply.

(R is the gas constant, egual 10 3.314 J K-1 malk1)

6. {10 %) Cthe sfectromotive force of the oall
Pdtﬁ} | Fd‘Sﬂ'.qisj : Nﬂzsﬂq A0 Hzﬂ{“t}! Hggs-ﬂq,{a}l Hg{n
is 096847 V¥ at 25eC, The temperature ¢oafficient is 1.74 % 10-4 UH:
{13 What is the cell reactgn?
(2) What are vaiues of AG, A MY

7. (20 %) An enzyrmatic reaction is represented a5
E+5ﬁ' E&E&£1P+E
The concentration of enzyrme-substrate complex [ES] i3 assumed
to maintaln at @ constant value throughout the reaction.
Please derive an eguation to express the reaction rate.
g. (20 %) What 18 X-ray7 How can X-ray be produced by electronic transition

betweon shells? Derive Bragg's faw and explain how ¥-ray diffraction can be
psed o devarmine the interplanar spacing in crystals.
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