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1. Without making any lengthy calculanons. gives the values of the following integrals for an electron in &
hydrogen atom: (20 points)

(%, means principle quantum number # = 2, orbital angular momentum quantum number / = | magnetic
quantum number my= |, and g is the clectronic dipole momenr)
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2. In one component system, the ph.a.se.d.la
obey the phase rule F=C-F=2, where F 15 the,
variance: C is the number of compone P r{ the
number of phases at equilibrium, yau eli

which phase 15 (or phases are) the solid, liquid and F’hase «
gas phaz.es'? Please write down the variances at] <

Figure 1
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and why. Ar pressure Py, which phas

density, phase @ or 57 (20 point) — — @)
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3, The Lindemeann-Hinshelwood mechanism, az shown in below, can explain the unimolecular reactions

successiully even though it failed in some cages. Please defive its rate equation in term of concentration P and

€ ([P] and [A], respectively) and rate constanis &;. k; and k;.[PleaSe indicate in what condition the rate equation

becomes first order. When does it become secord-erdesNo ady- state approximation is applied to the
concentration of A*. (20 pomts)
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4, There are a lot of spectroscopic msfumentt used in Chemistyfaboratory.  Ope can judge from the energy
scale to know the underlying microscopic motion of molecule, which an instrument operates on.  Please find
the suitable instruments and their correppendinghicmsmpiz.mnnbn of maolecule for the following operating
energy range (in terms of fre,quenciesl'.[[.a.umra olet. (b) visible |ight, (¢} infrared. {d) microwave, and {e]
radio wave. For example x-tay is for inner eledtron ttansition motion and x-ray emission spsctroscopy. (20

points) —

5. A particie 15 in a state described by +c wavefunction @(x) = (c¢s8) " + (sinB) ¢™ where & is a paramerer.
What 15 the probability that the particle willjbe found with a linear momentum (a) hk , (b) -hk . {¢) What form
would the wavefunction have if it w?ze 50 pcmmrﬁ that 'fffrém'licla had the linear momentum hi (20

T

points)
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