
59-240 Introductory Physical Chemistry  - Fall 2007
Exercise and Problems - Lecture 7
Updated: October 15, 2007  typos corrected in M2.5, M2.6

Exercises, problems and reading are listed as 8th edition (7th edition).

Reading: 2.5-2.6

7th edition:
Set 1: 2.7, 2.14, 2.15, 2.16, 2.17, 2.18, 2.20
Set 2: 2.21, 2.22, 2.23, 2.24, 2.25, 2.27, 2.28
8th edition:
Set 1: 2.3, 2.8, 2.9, 2.10, 2.11, M2.3, 2.12,
Set 2: M2.4, 2.13, 2.14, M2.5, 2.15, M2.6, M2.7

M2.3 (Ex. 2.18a, 7th Ed.)
Calculate the final pressure of a sample of carbon dioxide of mass 2.4 g that expands reversibly
and adiabatically from an initial temperature of 287 K and a volume of 1.0 L to a final volume of
2.0 L.  Take γ = 1.4.

M2.4 (Ex. 2.21a, 7th Ed.)
A sample of liquid of mass 25 g is cooled from 290 K to 275 K at constant pressure by the
extraction of 1.2 kJ energy as heat.  Calculate q and ∆H and estimate the heat capacity of the
sample.

M2.5 (Ex. 2.24a, 7th Ed.)
A sample consisting of 3.0 mol of perfect gas molecules at 200 K and 2.00 atm is compressed
reversibly and adiabatically until the temperature reaches 250 K.  Given that its molar constant-
volume heat capacity is 27.6 J K-1 mol-1, calculate q, w, ∆U and ∆H, as well as the final pressure
and volume.

M2.6 (Ex. 2.27a, 7th Ed.)
Consider a system consisting of 2.0 mol of CO2 (assumed to be a perfect gas, Cp,m

O = 37.11 J K-1

mol-1) at 25 oC confined to a cylinder of cross section 10 cm2 at 10 atm.  The gas is allowed to
expand adiabatically and irreversibly against a constant pressure of 1.0 atm.  Calculate q, w, ∆U
and ∆H, as well as ∆T when the piston has moved 20 cm.

M2.7 (Ex. 2.28a, 7th Ed.)
A sample consisting of 65.0 g of xenon is confined to a container at 2.00 atm and 298 K and then
allowed to expand adiabatically (a) reversibly to 1.00 atm and (b) against a constant pressure of 1
atm.  Calculate the final temperature in each case.



A-list answers
M2.3 (Ex. 2.18a, 7th Ed.)
pi = 1.2 atm, pf = 0.45 atm

M2.4 (Ex. 2.21a, 7th Ed.)
qp = -1.2 kJ (energy left in the sample); ∆H = qp

Cp = 80 J K-1

M2.5 (Ex. 2.24a, 7th Ed.)
q = 0; ∆U = +4.1 kJ; w = +4.1 kJ; ∆H = +5.4 kJ
Vf = 11.8 L; pf = 5.2 atm

M2.6 (Ex. 2.27a, 7th Ed.)
adiabatic process, q = 0; w = -20 J; ∆U = -20 J; ∆H = -26 J; ∆T = -0.35 K

M2.7 (Ex. 2.28a, 7th Ed.)
Tf = 226 K (note, CV,m = 12.48 J K-1 mol-1)


