Chemistry2720Fall 2001Assignmen8

Due: TuesdayNov. 13,9:25a.m.

Important note: Therewill be ateston Thursday Nov. 15. Sincel won't be ableto getthis
assignmenmarked beforethe test, this assignmenis optional. If you decidenot to handin this
assignmentts weight(2%) will betransferredo thefinal exam. You arestill highly encouraged
to completethe assignmentbut | realizethatyou may wantto focusyour studytime elsavhere.
Notethatthe solutionswill bediscussedh classon Nov. 13in preparatiorfor thetestsothatyou
shouldat leasthave looked attheseproblemsgvenif you don't handin your solutions.

1. Low-pressuresodium(LPS) lights arenow usedextensvely to light our streets.They have
severaladwantagesFirst, they usefar lessenegy thanothercommonlyusedstreetlighting
fixtures. A 55W LPSfixture producesasmuchlight asa 400W incandescentamp. The
yellow light (wavelength= 550nm) producedby LPS lampsalsointerferesfar lesswith
optical telescopeshandoeslight from othersourcesbecauset caneasily be filtered out.
Supposinghat all of the enegy goesinto the generationof photons,how mary photons
doesa55W LPSlampemitpersecond?4 marks]

2. In photochemistrywe usephotondo initiate reactionsusuallyby breakingbonds.Suppose
that we wantedto add chlorineto a moleculeand that we thoughtwe could initiate the
reactionby breakingthe Cl, bond. The bondenthalyy (the enthalyy changeor thereaction

(a) Enthaly is heatat constanpressurebut photonsarent “heat” in arny reasonableense
of the word. It is betterto think of them as bundlesof enegy. Calculatethe bond
enegy for chlorine.[3 marks]

(b) Calculatethefrequeng of a photonwhich canbreakthe Cl, bond. To which spectral
regiondoesthis frequeng correspond P4 marks]

(c) The absorptionof a photonmustchangethe momentumof the centreof massof the
two chlorineatoms.Whatis thechangen thespeedf the centreof mass?Assumehat
both chlorineatomsarethe mass-353sotopewhosemasss 34.9688mu.[6 marks]

3. It is possibleto determinethe type of crystalfrom the patternof reflectionsin an X-ray
diffractionexperiment.For instancetherearethreevariationson the cubicsymmetrycalled
simple,face-centeredndbody-centeredThe simplecubic structureis the simplestcasen
which all theatomsareatthe cornersof a cube.In theface-centeredrrangementhereare
alsoatomsin the centref thefaces:



e

In thebody-centeredrrangementhereis anatomin the centerof the cube:

Note thatin both casesthe shadingis only intendedto distinguishcorneratomsfrom the
othersandis notintendedo indicatedifferenttypesof atoms.

Eachof thesdatticetypeshasdifferentratiosof interplanardistances:

Simplecubic d100: d110:d111=1: %2 :

Face-centeredubic djgg: d110:d111=1: %2 :
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Body-centeredubic djgp: di10: di11=1: \%2 :

Ammoniumchlorideproducesa diffractionpatternwith thefollowing first-orderreflections
whenthe X-ray wavelengthis 1.537A:

Reflection 0 (degrees)

100 1145
110 16.30
111 20.12

Whatis the crystalstructureof ammoniunchloride?[10 marks]



