Chemistry 231 Assignment #2 (due Tuesday, 27 September, in class)

1. 2.00 L of an ideal gas at 10.00 bar expands isothermally to a final volume of 5.00 L at 4.00 bar.

9] a) Calculate g, w, AU and AH if
i) the expansion is reversible (Pextema = P)
ii) the expansion is irreversible with pextemal = 4.00 bar

b) Explain how the results from part a illustrate that the internal energy and enthalpy are
state functions, but work and heat are not.

2 Use the th d i tion of stat [EJ_T[a_pJ - P
; se the thermodynamic equation of state | - . oT ),

[2] to prove (8U/6V)r = 0 for a gas obeying the equation of state
RT

RT
3.  2.00 moles of a gas obeying the equation of state p = 3 with 5= 0.012 L mol?

[5] expands reversibly and isothermally from 0.200 L and 283 bar to 1.50 L and 33.8 bar at 300 K.

a) Calculate g, w, AU and AH.

b) Do repulsive forces represented by the van der Waals b coefficient increase or
decrease the work the expanding gas does on the surroundings? Explain briefly.

The following integral may be used to answer this question:

¥,

f——a7, = Vg =0
v —b Vb

le m

4, a) Is (BU/8V)r an extensive property or an intensive property? Briefly justify your answer.

[2]  b) Give the SI units of (BU/é¥)r.

5. If the only work performed is compression/expansion work and the pressure is constant, prove
[2] AH = g. Why is this a useful result?



Chem 231 Ess{gumeu-l- 2 (201¢)
Aevensible) -

“ 2:00 L Ox Pomsiom > S-co L
.Q) & [10-00 ban (P=P”*> 4..00 ban

J.SOﬂ.Ma,Q:abaljaa dU;- ﬁ':o
Ew cﬂ

= - jp;!v (atversibe )

=-2_&_T.arv = - mﬂijdv ( isefban Q) o
aRT=zp. yz-—&‘v
= - nRT,L(W) ""'P,,VA(‘/J‘>
= (’0 0050\'\ OP')(ZMLX soozz)
2-00 [

= g v AU gors =0
q = 18324 [ PEmW

_ (#=0epY)
'—F

"‘P,[:.p __U ~PiVe = du+ PY “hv
___.4u+un&‘.!;—,-..__nm-_ Z\g-f- nﬁbgl* (&ﬂ«nd)

[=0) ) s wh = T Gt ge)
IH = qbg (e J‘M)
dift =0 -

dH = H, - H;




~font (Ve - V)
—-(4—-00 6019 (5'00 L= 200 z.)

=/2-00 L bon (/0-?&_ )(/o"’-fg_.._ )
L |

bon

~1200 m Pa

(W = ~;200J AU=0 = g+ w
= - o -l
9. IZoo”.JJ i







= Yl t HY- AV =//S—A@‘d

(332 bon)(1-502) = (283 ban)p-200L) = =59 Lban

[ === (g2t = 100)

J

b). txpomdl Ha qos frrm 0200 L 4o #D L of 300K:
= - RT"(—"‘ii \ = -~ s304

o

——— 4o o not ietaal
T geels ot el

Expomol o ioleal a0 5@-« O-_Z_d’ﬂé-w'b_f.-ébz of 300K |
Wy = - RT U Vot _ ~(8-j;},i 2
£2)e) 45

W ==5025 J mel i iokal

ta el qoo odots S25 J meA™ o Ao Surnrunsliiay
Ha aoniolgal qoa coith Aspuldont parcuncts é=0-°le§

nonicea! asp iioltondes with Abpulsive TRas oo
%ﬂ%&*j SRS T et




Q3) b

. o}..a(:'caJéD( @
W—/S\rvém& ARAA

..H..a.-\la-mdﬁ’\ W

= mitt D e on Smstuelings Sytrporlisg BV

700
600 R !
P= v.=b
500 npulsive_facm bncluded
g 400 are wmdern KT
R, 300 | %\mﬂ‘?’\ Hham Ha
200 cones ondlin FLE
/o&ﬁa 5..1; curvt
p= Ven
100 75 v
) e —
0.0 0.2 0.4 0.6

V. /(L mol™)

0.8



s@z = ol o
@ (.é.)_‘i) _,ﬂn oxfonsive 2
Vv
-
S:Qe-i?om‘+ 9367&“%
6«»« e -ﬂmw%«m-c ezun.ﬁbh a/.sﬁ:&

V) - ap\ o that (I IV)y
(av . T(a";g) o Zfﬁ Fla Sdsum/waé
v a4 pradunt
f-—; (90/9\& A ém } frronsiv

am oflnsive propanty (O) Sivicleol buy amation oxfosie.
,oaquﬂ(V) QA  Cnfensive (S%z %ﬂd b Thr rhoratbe
cancels He size 2 efect v flo olememinater )
(en &Ca&nsg = haedd Svobumme )

b) 5T wmits o (39/2V)y avafis Lt o prustnc:[Aa ]

._ Conihs 4 5 o0 TP
= d(UtpY) = dU + d@V) = dU + pIVE v,,.;o
ot comsfount presoone (ap=0) ¢ Jﬁf da‘apdl/ﬂ/_‘
dH " dU f—pd'V = d%-r- dwp-f- ,M/v = C{Z -

EN TN
d” "!W —>LA” 2’, J af/aw) Ca/;z:?-ﬁﬁc. Asat

meoptmnts o Jive A oo




