
Chapter 16 Quiz - Thermodynamics Name: KG-{
1) Which of the following processes have a fl.S> O?

A) CH30H(l) --7 CH30H(s) 6. S< b 9.- -4 5

~(g)...±3_fI2i81:::"~,,N~3(g) y.-,,\ ~M ~ Z----, ~~ A~< 0
(IC) CH4(g) + iliO iI?)--7 ~91(gl..:~Jlfj$)) 2-~o I 5WI -4 ~ r'\e.\ ~ "'4 AS> 0
D) Na2C03 (s) + H20(g) + C02 (g) --7 2 NaHC03 (s) l-~\ ')#. ~ O~.~\ ~G-s ,.. S <'0
E) All of the above processes have a fl.S> a
F) None of the above processes have a fl.S> 0

2) Which 'of the following processes have a fl.S< O?

A) Water freezes

B) Isopropanol condenses
C) Methanol (g, at 555 K) --7 methanol (g, at 400 K)

D) Carbon dioxide (g) --7 carbon dioxide (s)

~E1AIiclth~Ab;~~·~~~E~~<:9:J
F) None of the above processes have a fl.S< a

3) Predict the entropy change (fl.Sincreases or decreases) if:
You heat a gas from 298K to 50 OK I..
A reaction creates fewer moles of gas product than reactant

An old refrigerator rusts in a junk yard 1:
Aluminum oxidizes "J::.

A two dimensional solid is changed to a three dimensional form

Minerals are deposited from aqueous phase to solid phase

D

4a) Consider the following reaction 4NH3(g) + 3 02(g) --7 2 N2(g) + 6 lliO(g)
Given LiH= -1267 kJ. Determine the value of LiSsurroundingsat 398K. Predict whether or not

this reaction will be spontaneous at this temperature. ~5 1=~

~ <; f£.otr -:: - A \\5't~M IT '= - (- SU"1~J' )/3~~K ': 3tfiOT/v:..

b,\;:: ~lt-5,(ST - T /:)..c;S'i~"t -=- -\2k7irJ - J1~(. l~llJ7k) ~ -l{)~7\tT'
. \ - --- .. r-__ ._ -~ SPDJjf~

4b) GIven LiSreaction= 178.8 11K, calculate LiSuniverse .

6Son.,,, ~. b ~~t'. -\- bS~vt'r

\(~.~J/~ +- 31ROJ/K



5) Above what temperature does the following reaction become non-spontaneous?
2 HzS(g) + 3 Oz (g) -7 2 SOz (g) + 2 HzO(g)

LiH = -1036 kJ; liS = -153.2JIK 11 <;,~\=,,~

~b~ ~~ - TA~

o -=- - 1)0 1~,c>oOT- T (- \ 5 ~ ·LJ/11( )

__ .•... L03bOOOS-_ -:: ,-, f 2..' /"
\ - \ ':.)'5. t.-.J/K t/ I b ~

6a) Use the following information to demonstrate the temperature dependence of L1Gin

6ii and 6iii below: 115°= - ~OJ/K; mo = -120kJ ; T = 27°C and T= 402°C d-...S ~ F.'
L1SO= ~OJ/K; mo = 150kJ; T = 27°C and T= 402°C .J S».

D,..f;Q~ A\\- '\-A..S ':. - \50)600:1 - sOOK( - LSO J/~J = - ,S'h-J

- t ISb,00oS" - 3roL(( l.SOJ/\,<) :: + 1S--~J" t- -~ooo:r - ~7'5K (~*L50J/~) :: y ,q ~:r~} ,
c, -

_ \g),<XX> S- - b' ~K (2.~¥\( J '::: - ',~J
~ l\~= - )1\5'::: - Ab .~OeA·~ - \-0 t-

.: .• ::..+ ' \ ::. t- L\~' ., " +--..to-)

6b) Given the relationship table below, use the information above to fill in the blanks:
m L1S L1G Low Temp High Temp

+ - 5 spontaneous

temp dependent .s N~
temp dependent M~ _~5~ _
±-

1
i)

ii)

iii)
iv)

+

...\-"~i' e.o-4I ~ T
\, T

+

non-spontaneous non -spontaneous

8) Potassium chlorate, a common Qxidizing agent in explosives, fireworks, and match
heads, undergoes a solid-state redox reaction when heated. In this reaction the
oxidation state of Cl is higher in one of the products than in the other.

4 KCl03(s) ~ 3 KCl04(s) + KCl(s) 5o\~eXkc•.~~\- ~,.....+~ t-l -,~.., 12 51.5t-'5
Cloxidation +5 +7 -1 / units

So 143 151 ~ J/mol.KLiHOf -398 -433 ~ .~J/mol

~ S,:) F\~



a) Calculate the Gibbs Free Energy at 25°C for this reaction,

~ \~ -=: .r£ ('. D..t('~(-"J.. - 2.- r-.. b ~\~"-t\-

[ . (\ -.\] - \' Lf C<~'\~kJ)l~ ::s ( - c; 1',0)T I -4:!' '1 R-J J_ L- .J

~ -\,?,lkJ t \'S1'LI-z.:J

\1- 6, s. :: i.{'.AS, 0ff'"} - Z'Y\ A so. (,I?I'-~~

- ["(IS-I:r/,,,) <-- ICn:r/K)l-L'I(\'-I>:rM~J
(~S3T'h<. +- ~ ~ "T/K') - Sl LYlve
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-- - \ 4l.tDO() I -\- I 0, '3"3 T - i'iLf- OOO.J +- ,\ COtl J

b) Tell whether the reaction is spontaneous or not and why.

~ \;.L 0 .s;pOi'\~'•

EQUATIONS TO PONDER

dWrxn = L(ndHoprod) - L (ndHOreact)

dSorxn = L(ndSO prod) - L (ndSoreact)

dGo rxn = L(ndGo prod) - L (ndGo react)

Muniverse = Msystem + Msurroundings

dSsurroundings = - dHsystem / T

d(;o reaction= dHo reaction- TMo reaction

dG = dGo + RTlnQ (At equilibrium and dG=O, Then dGo = - RTlnK)


