
Chemistry2720Fall 2001Test2

Name: Student number:

Answerthe questionsin the spacesprovided. If you run out of space,usethe backof the page,
makingsureto labelyouranswerproperlysothatit caneasilybeidentifiedwith thequestion.

Aids allowed:calculator. Periodictablesandotherprintedaidsarestrictly forbidden.

Questions:5. Totalmarks:50. Time: 75min.
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R � 8 � 314472JK � 1mol � 1

2d sinθ � nλ

p � mv

p � h 	 λ

h � 6 � 6260688 
 10� 34J	 Hz

K � 1
2mv2

1bar= 100kPa= 750.062Torr

1Å= 10� 10m

To convert degreesCelsius to Kelvin, add
273.15.

StandardThermodynamicProperties
at298K and1bar

Species ∆H̄
�
f ∆Ḡ

�
f C̄P

(kJ/mol) (kJ/mol) (JK � 1mol � 1)
Cl � � aq� � 167� 080 � 131� 218

Ni2
� aq� � 54 � 46

NiCl2 � s� � 305� 3 � 259� 03 71� 7
UF6

�
g� � 2112� 9 � 2029� 1

U3O8 � s� � 3574� 8 � 3369� 5
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1. Supposethat you want to useneutrondiffraction to studya crystalin which the planesof
atomsareabout1.8Å apart. You would like for the first reflectionto occurat about10

�
.

What kinetic energy shouldthe neutronshave? The massof a neutronis 1 � 67492716 

10� 27kg. [8 marks]

2. (a) Most fissionreactorsuseenricheduraniumastheir fuel. Theenrichmentprocessuses
uraniumhexafluoride.Thefuel pelletsareactuallyU3O8 sothehexafluoridemustbe
convertedto this oxideprior to use.Show thattheconversionof uraniumhexafluoride
to U3O8 is nonspontaneousat 25

�
C if thepressuresof uraniumhexafluoride,fluorine

andoxygenare,respectively, 1, 10� 4 and0.2bar. [8 marks]
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(b) Supposethatyouwantedto useacoupledreactiontomaketheconversionspontaneous.
Giveaconcreteexampleof areactionwhichyoumight investigateto achievethisgoal.
It is understoodthat this will beaneducatedguesssinceyou don’t have a detailedset
of thermodynamictablesat yourdisposal.[4 marks]
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3. Predictthesolubility of nickel (II) chloridein waterat25
�
C. Commenton themagnitudeof

thevaluecomputed.[10 marks]
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4. Thefollowing datawereobtainedfor theequilibriumof NO2 � g� with N2O4 � g� :
T (K) PNO2 (Torr) PN2O4 (Torr)
298 46 23
305 68 30

Calculatethestandardenthalpy andstandardfreeenergy of reactionat298K. [10 marks]
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5. (a) Draw, on the two-dimensionalcrystal lattice illustratedbelow, the primitive unit cell
andanother(different)unit cell:

Makesureto indicatewhichunit cell is primitive. [4 marks]

(b) Findasetof Miller indicesfor theplaneshown on thenext page:[6 marks]
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