Chemistry2720Fall 2001Assignmeng

Due: TuesdaySept.18,9:25a.m.

1. Definetemperatureandheat. Explain briefly the relationshipbetweenthesetwo concepts.
[6 marks]

2. 18mol of nitrogenareheldatapressur®f 1.08atmandatemperaturef 20°C. Theexternal
pressuras changedrery suddenlyto 0.35atmandis heldconstantluringtheexpansion.The
gasis in goodthermalcontactwith its surroundingsywhosetemperatures a constan20°C
sothatby the endof the expansion the temperaturef the gashasreturnedto equilibrium
with the surroundings.

(a) Treatnitrogenasanideal gasandcalculatethe work doneduringthe expansion.Ex-
plainthe meaningof the signof thework. [10 marks]

(b) Supposdhatthework doneon or by the gasresultsfrom the raisingor lowering of a
2.3kg mass.Thework donewhenamasss raisedis w = mgh whereh is the heightto
which the massis raised(negative if lowered). How far doesthe masshave to move,
andin whatdirection?[5 marks]

Note: | would suggesthatyouthink aboutthe signsratherthansimply takinga purely
algebraicapproachn this problem.

3. Solidsandliquids areoftensaidto beincompressiblewhich meanghatchangingthe pres-
suredoesnot changeaheirvolumes.Becausf this, we tendto ignorethe effect of pressure
on solidsandliquids whensolving thermodynamigroblems.However, this is not exactly
true. For coppeffor instancetherelationshifbetweemressur@andmolarvolumeatconstant

temperaturés _
1 Ve
P=—In{—)+P°
KT (V > "

wherekT, V° andP° areconstantsvith thevalues

kr = 7.25x10 Pal,

Ve = 7.093x 10°%m3/mol,

P° = 101325Pa
Calculatethe work doneper mole whencopperis compressedeversibly andisothermally
from aninitial pressuref 1atmto afinal pressureof 1000atm. Thisis roughly equivalent
to the pressurechangewhich a pieceof copperwould experienceif it wasdroppedfrom
theoceans surfaceto the bottomof the Marianagrench,thedeepesbceantrenchon Earth.

Basedon your calculation,do you think thatignoring pressure-slumeterms(suchasthe
work) is justifiablefor solids?[10 marks]

Usefulfact: [In(a/V)dV =VIn(a/V) +V



