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(20) 1. Matching (use a letter only once)

The € law of thermodynamics states that energy a. absorhed
15 conserved.

b, zeroth
The change in g for heating a pure solid at constant
pressure is given by S . c. Coln(T»T))
The enthalpy H is defined as . d. greater
When a substance is heated at constant pressure, its entropy e. first

change is given by  C .

n f. nRIn{P /P ;)

AS for mixing two gases is given by N
g, nRTIn(V 'V 1)

When a liquid freezes, heat is '!:}_

h. H=U+PY
The entropy change for a phasc transition is ¥~
. L. AU
The ,k_ law of thermodynamics says that the entropy
of the universe increases for spontancous processes. ] W
For an adiabatic process ) 1s zero k. second
If a process at constant T and P is non-spontaneous, AG is I —R{nalnx, + ny Inxg)
< than zero.
m H=q+ w
Gas Law Constants: n. g
R=8.314 J/mol-K 0. third
R= 1.987 cal/imol-K p. released
R= (L0821 L-atm/mol-K. q. R{naxs + npxp)
T :"\'Hu"'"r:r
5. J-Cl,d'l"

less

—



(5) 2. For a certain process the systemn gains 20 k] of heat and does 10 kJ of work., What
is AU?

66-: +20 kT i

Z"I'L"k: ‘7)4—';;_,' =3
LU-‘—:LG’P(T .:_jr_DJLT

(20) 3. One mole of an ideal gas, initially at 27 °C and 1 atm pressure, is heated and allowed to
expand at constant pressure until the final temperature is 327 °C.  C, = 20.8 J/mol-K and C,=29.1
Iimol-K, and both are constant over the temperature range.

a. Calculate the imitial and final volumes of the gas.
Ve Bl 0.08R| xz00 = 24.6 L
i )

v, = 0,081IXx boo = 47, 3L

b. Calculate the work for this process.

W:-PAV=R AT=-8, 314 x 300 = - %, 490 T
E = E.CECE_L:T

b 2 -—:2’%.& ‘rr—P"‘j“’\

¢. Calculate AU for this process.
Al = Cu AT = 2.9 Alag
A= 6240 T= G.zg LT

d. Determine g and H for this process,

fikf‘: ARz LT KiIve 5 @938 T
s @0s B

¢. Caleulate AS for this process.

A_S g Q‘f‘ 4. T"-F/Tl

b

_ GOC - 54 5 T
29,4 x A 227 220.2 T



{207 4. Consider the reaction;
CHsOH(l) — C:Hefe) + ¥ O:g)

with the following thermodynamie information (25 °C is the standard state):

Molecule AH” (kJ/mol) S° (J/mol-K)
C:H<OH¢l) 27698 160.67
CoHale) 8468 229.60
sl 0 205.14

Calculate AH", AS", and AG" for this reaction.

@ 41H'G-'~ S L GE = [= ;3»?{5_“{57 = Li_i”v«;] EALAJ—"(
@' AS = 4/ (gcrb ;ﬁf) + z?te‘tiao - £60. 67

‘ﬁ*MST/K Z][,p 492.5 _296 %191 5 xlo”

he =hal.2 k.
{2{]}5 Consider the rev ursﬂa]’é‘m‘othermal constant pressure freezing of tdﬁe-l-ef‘u:%ﬁmrjt_
0°C. AHpsion= 6.007 kJ/mol.

a. What 1s AH for this process?

@ AH_‘ Ay B J lD-i’&

b. What 15 g for this process?

.. . 5 s . 9 Jbljr_.._
(14 \p AR~ —C0

¢. What is AS for this process?

A& —podlT _ A4 4 j/
'1 S ) _.__'_#___._———"_' = I .;:{614@ )I<
d. What 1s AG for this process?
(3 O Laate 3,8 sl

¢. Why is it an excellent approximation to assume the work w is zero, so that AU equals q?

U W - Pex ['\"Ts“ U%‘] J Vg = ¥
W ad

L.



{3) 6. Two reactions are coupled. If AG; for one reaction is -20 kJ and AG, is 5 kJ for the second.
what is AG, for the coupled reactions?

LG sl ~20hT ce T2 ~48)T

(10) 7. Write T or F after cach of the following;
T aAU=g+w

T & Isothermal, reversible work: -nRTIn(V./V, ]
F c¢G=H+T8

T d.dS=dgudT

[, 15 e In(PyfP)) = (AH,/R)(Ti™ — Ty



