
Chemistry2720Fall 2001Assignment2

Due: Tuesday, Sept.18,9:25a.m.

1. Definetemperatureandheat. Explainbriefly the relationshipbetweenthesetwo concepts.
[6 marks]

2. 18mol of nitrogenareheldatapressureof 1.08atmandatemperatureof 20
�
C. Theexternal

pressureis changedverysuddenlyto 0.35atmandis heldconstantduringtheexpansion.The
gasis in goodthermalcontactwith its surroundings,whosetemperatureis a constant20

�
C

sothatby theendof theexpansion,the temperatureof thegashasreturnedto equilibrium
with thesurroundings.

(a) Treatnitrogenasan idealgasandcalculatethework doneduringtheexpansion.Ex-
plain themeaningof thesignof thework. [10 marks]

(b) Supposethat thework doneon or by thegasresultsfrom theraisingor loweringof a
2.3kg mass.Thework donewhenamassis raisedis w � mgh whereh is theheightto
which themassis raised(negative if lowered).How far doesthemasshave to move,
andin whatdirection?[5 marks]
Note: I wouldsuggestthatyouthink aboutthesignsratherthansimply takingapurely
algebraicapproachin thisproblem.

3. Solidsandliquids areoftensaidto beincompressible,which meansthatchangingthepres-
suredoesnotchangetheirvolumes.Becauseof this,we tendto ignoretheeffectof pressure
on solidsandliquids whensolving thermodynamicproblems.However, this is not exactly
true.For copperfor instance,therelationshipbetweenpressureandmolarvolumeatconstant
temperatureis

P � 1
κT

ln

�
V̄
�̄

V ��� P
�

whereκT , V̄
�

andP
�

areconstantswith thevalues

κT � 7 � 25 � 10� 12Pa� 1 	
V̄
� � 7 � 093 � 10� 6m3 
 mol 	

P
� � 101325Pa�

Calculatethe work donepermole whencopperis compressedreversiblyandisothermally
from aninitial pressureof 1atmto a final pressureof 1000atm. This is roughlyequivalent
to the pressurechangewhich a pieceof copperwould experienceif it wasdroppedfrom
theocean’s surfaceto thebottomof theMarianastrench,thedeepestoceantrenchonEarth.
Basedon your calculation,do you think that ignoring pressure-volumeterms(suchasthe
work) is justifiablefor solids?[10 marks]

Usefulfact: � ln � a 
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