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Suppose the gas in Figure is 0.1 mol

- He at 298 K, the two weights

correspond to an external pressure of
2.40 atm in Figure (a), and the single
weight in Figure (b) corresponds to an
external pressure of 1.20 atm. How
much work, in joules, is associated with
the gas _expansion at constant
temperature?
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Example 2

+ How much work is done, in joules, when an_external pressure of @ is
applied, at a constant temperature of 20.0 °C, to 50.0 g N,(g) in @ 75.0 L !
cylinder? (The cylinder is like that shown in the Figure given example 4.)
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Example 3 | atm = FEo MMH\(,
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How much work is done, in joules (J), when an expanding from 2.15 atm to 746 mmHg is
applied, at a constant temperature of 23 °C, to 0.225 mol N,(g) in a piston cylinder? )

. = lol-32s KpPa
w?
P, 2145 am

> . 746 mmhy= 0 .98 atm
T Ees —

T=23¢C + 277 = 296 K

N= 6-225 mol

©) Finding @
- wRkT s.225 R o.u82lx 294£
- J, - =
P.\l\-f\\z-\ ) P, 2.5
V = 2.64lL

) ¥-’w§ A9 @

PV = ¢V Ve = PV o s x 23
AR A \)‘ .93
- 65t L
fo cmvert b
T = DV =
© o ext |(b
x\

._.—018)((5-54 -Zos“')'; —300-3’0 ;\




w-= "Pc&-\—avj
DV Y +W

Example 4

» Agas, while expanding, absorbs 25 J of heat and does 243 J of work.
What is for the gas? -
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Example 5

X = NS
inVeYie
Y 1Hg-(g] + q(‘ﬁl g —=3 (_()')(g) + 4 H,O(1) wo = =2219.9k]
3 R graphlte) ks Oq(g — CO4g) AH® = -393.5k]x 3
1
¢ X Ha(g) +50Ag) — HxX1) AH® = —285.8k] X4

Determine AH for the reaction given below

3*(_“(,graphite) + ;i}-la( g) — CsHg(g) AH® =7

3¢ + 36— 346, ARz 3910 X3
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JC «+ cllb, — CJMS

BH’-‘ -393.5 )(s + (—?.85.8)('4)_\_ 22199
= _16J. 8 K
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» Calculate the standard enthalpy of combustion of ethane, C,Hg (g), a component of
natural gas. —— —~— —_—

(AHF[C,H4(9)]=-84.7 kJ/mol; AHF[CO,(g)]=-393.5 kJ/mol; AHF*[H,O(1)]= -285.8 kJ/mol)

Ay

oy <o o

N. b= oW - ZQAH? -2 2,-0“2
F+

7"1\
¥n 2 X C,_N»‘ +ZL°¢ —> 2Cx + 3“"»0
T '
2CHe 4+ 70 5 4G + &M

s

72



’)“vm‘-. L(gx-zas.s) + (‘I(—S‘U.S)] -

[(O + 2 X _8"‘7)]

-J018-€ K

T ——
_

The overall reaction that occurs in photosynthesis in plants is
o

6 CO,(g) + 6 H,0 (I) — C:H,,0, (s) + 6 O,(Q) AH°=-6535 kJ
r 2 1\ 2 6126 _2.2 -—_VT—-'

Calculate the AHf*[C;H,,04 (S)].
e ——
(AHF?[CO,(9)]= -393.5 kJ/mol; AHF"[H,O(1)]= -282.8 kJ/mol)
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Example 7
Given that AHf[ BaSOy(s)] = —1473 k]/mol, what is the standard enthalpy change for the precipitation of bar-

ium sulfate? ——

Ba*(aq) + SO4(aq) — BaSO4(s) AH° =7
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(AHf°[Ba2*(aq)]= -537.6 kJ/mol; AHf’[SO,2(aq)]= -909.3 kJ/mol)
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Practice makes perfect! ©

Given that AHf°[Agl(s)]= -61.84 kJ/mol, what is the standard enthalpy change for
the precipitation of silver iodide?
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