EXAM 2
19 October 2000

IMPORTANT: Write clearly and neatly. Make sure that you give some reasoning or working for

each answer. Full marks will NOT be awarded for the final answer by itself, UNLESS it is supported
by a brief justification or explanation.

~ive units for all cal it

Some data: R =8.314 J K"' mol’ 1 atm = 101325Pa N, =6.022 x 10* mol
k=138x107JK'mol' 1amu=1.66x 107 kg

Your name SDL- VTIONS

(1) 22 points
An ideal Carnot engine operates in reverse, such that 100 J of heat are absorbed at 300 K and heat
is rejected at 700 K. How much work must be done on the engine to accomplish this?
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(2) 30 points
The 1sothermal compressibility is defined as k; = -(1/V)(dV/dp);. For a certain liquid, the volume is
found to obey the following relationship: . — d‘jl‘mhm = \-«,.L

V=V {1.2-0.1p +0.003 p?) reddt oo i:

where p is the pressure in bar (1 bar = 10° Pa) and(V’ is the volume when p = 1 bar.
a) What 1s the numerical value of x; when p = 2 bar? - R b

b) What is the % change in volume when the pressure is increased from 1 to 5 bar? Note: «; varies

with p.
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(3) 48 points

1 mol of an ideal gas (the system) has C,, = 20 J K. It is initially at 500 K and has a pressure of 10
Pa. It is expanded in two ways.

a) Reversibly and isothermally until the pressure is 5000 Pa.

b) Isothermally against a constant external pressure of 5000 Pa.

For each process calculate q, w, AU, AS, AH, AG, AS_,, and AS ... (ie. the total AS).

‘Q \ sothorwal Ldah Yok . DH=0 ek LHU=O

) e
“:fca/*tw
e = 0= [X dw - —pdv - —Qx
V / ﬁ}( -vdv
Vo
el ‘fﬂidv = RTl _‘-.ﬁ) - —1881 T
L
Vi
&> < 288130
v
NS - e ¥& Tw”
e 22 T

ACl Y- TS = --"2.3?\ 3.
ﬂMJfle Vo DSWL“D ad DS, = -"§763 Tw

e i ——————
__._ﬂ—ul-l'

i __--"-"'—-___-_———.______

E‘) Sovme {;1‘--1 skiy as (1) €= AU,‘Z}HJ 153)% SMme as  afowg *

Nk = _@3; SHVTR oy PR VF.,.,I': 083y w’°

P

W2 L. Y \V - 7-107‘1_3\_-‘ G = toq T
= — -
&$M; #O ﬁi -3 M‘_ﬂ_“\-—-‘ MM.‘-'J'& ULMZR Lmi( Q-Q, Q'DE'JG:‘N-L)
R ‘7/Sww = "?_QSJJ = ﬂg -~ = %.ux7 -g“(--\_

'_:f: “T Lo ik -
DSWL pa N6 —4as Jut - e 606 T
— e —

(S-Q-P- !QI"; VA el ) i 1, 7Y \\mwk\

Page 3 of 3



	exam22000p1
	exam22000p2
	exam22000p3

