Homework Chapter 20

Wednesday, January 10, 2007
12:11 AM

Problems 14, 15, 18, 19, 20, 21, 33, 43, 46, 47, 50, 51, 55, 57, 58, 59, 63, 67, 68, 74, 78, 82, 96, 105

96 a5>0
b 23>0
©bS?0

B 6340
©AS<0

GAS<O

@ AS >0
© 45°<0
© AS° >0

® @ &S°<0
® AS° >0
@ A5°<0

® @ AS=0
® AS<0
© Ag°?0

@ @ O <O
b &5°20
© AS°<0

33 @ AS<0
ZNO () = N Oy + N0, (3)
Asl 210.65 714.1 2399 T /mel-K
2187 +239.9 - 3xLlo.u5
~{72 .35 Ik
® AS >d
M, () + Fe .0, (s) = 2Fe(s) + 31,0(y)
120.( §3.4oo 21.% ($%.72
(2¢213+3719%.72) - (3*(20.6 + §1400)
(10.26- 419.2
14156 7K
© 05 <O
P ) +50,(9) = £, 0, ()
411 205.0 729
55°= 229 - (41,1 £ 5x205 o)
= =937, JIK
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@ SO.L(%)-r C&(OH),EQ’“) Ca05 () + H,00)

249. 1 §4.4 (o4 65,940
(IO(.“{ v 61940 ) A CATE gq,q)
2 ~[ll.l6

@ AH and AD are positive.
2N,0(y)* O, ()>4nolg)  Alk=1q7( kI
A S=19%.7 J/K

@ a5 Hhe Spov&om&{ﬁ or a/\\'row Increoses H«c_
@» W S\r\r/ emperodure

@ ® Zf‘gjtﬂ + %—L(q} - ZMjOCS)

-56%.0
AG°= 2%-5(80 -0
.=l13%.0 kT
© 2CH, 08 ()* 20, (3) — 2C0, () +4H,0(g)
-16L.9 6 -3’44 -22%.60
[4x-286 27-394.4) - (2%~ 1(1.9)
AG SRS
© BaO(s)* Co, (9) 2 B CO4(s)
5204  -3quM - 113
-139% + 520 Y+ HAYH
NG= -2242
G) @ Ho(q) + I,() ™ ZHI(y)
0 0 [

AG =132 = 2L KD
® Mn0,(s) + 2CO(q) = Mn(s) +2C0,(4)
446 -137. 2. 0 -394 4
(-394%2) - (-446 .1 + -137.2%2)
AG° =615 KT
€©) NH,CL(s) —>NH )+ HCL()
-20%.0 -1, -95.3
86 (-953 -16) - (-2030)
= QL7 k3

@D CyHply) * = 0,6) = HCo, () +5H,0(;)
® LH'<O  AS°>0 .
@ (5% -228.60 + Ux -2a4.4) - (14T T¥0)
AC® = 77034

CHEM V01B Page 2

Fru_ on C(?Aj ACCJF&O\SCS



@ 60(53 +C\7_(‘D - COCl,
® LGz AW-TAS®
0NS° = AH-AG°
T
(- 220, k3 /mol ) ~ (- 206G kT /o
29%
~0.0470 k3/K

n

AN

\l

® AG = 220, kIfmel - (150.€)(- 0.0 470 kT/)
2 =219 3wl

& CH,0H() = CO() +2H ()
® AH = (270 + -10.5) - (zo12)

= %.7 k3
1S = (@ oy, +101.5) - (233)
= 2207 Jlk
® twons , kT = zz07k3/k .
< \0o0OJ

AG = 400kT - (’5\\\<)(.2207k3/l<>
) =720 kT & 25°C
MGz 40.7k3 - (41k) (2201 6T/K)
2 -, 00Mkd & 13%°C
AG°2 90.7k3- (51K) (.2207kT/K)
= -2L0kT X 23%°C

©) ot spontoneovs ox 3%°C, a* e%:((brmm ot 3%°C and sPovd—avxe,ouS & 238°C

@ Ny (94 0,() = ZNO(g)
& AH = (2-9029) - (0+0)

2 130.5% k3T
s’ = (221065 ) - (1915 * 205.0)
= 2483/
® 2u$T 1T = 0248 kI/K
. 10007

AGo= 180,63 KT - (313K) (LozuskI/K)
= |72 kJ o W00°C
AG’ = 130.5% kT - (2333K) (. 0248kT/K)
= 10,3 ot 2560°C
AG = 190.5%kT - (z313) (L0248 kIIK)
® (.0 k3 o& 33540°C
© e resckion is not spontaneovs  as \-e,yv\p(_,-odurg_ increcses.

@ C H 0, = z¢, HoR(1) 20, ()
A= (29-293.5 % 24-272.63) - (-1213.3)
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P (PN

£ = (2x213. 7+ 24161) - (212.0)
=53133 , _LkJ

= .5373kT/ K
< 10007
AG® = - (,$.9GkT - (299)(.5373)
VA RN )

o
it s sporfnesus ot o\ temp, because O <0 and AS?0
[
@ AC— is when all components of the system are in their standard states.

AGdoes not need all components to be in their standard states so temperature, concentration, and pressure can deviate fro m STP .
W@ e N

+20 (4) = NO
K:ﬁfé’)m 20.04) = N0 (g
AGo= (51)-(96.60+0)

-35.G kT, 10907 = 350007
k3
K =g e

K= 1.24x10°
® zHC1(g) = H () +C1, ()

AG°= 0-(-95.30%2)
[40.¢kJ =

< oL 314)(248)

K= 2.39x0 "

R

140007

€ LC(graphit) *0.(9) = 2C0(y)
DG =

2* =132 =-274.4 kI =-2744007J
K= ano%mwm)
kK= 1.26¥10"

@ GY M‘)U)}(S) = /Vlgu(wi,\ * 6032_(0\<i,>
A= (-52%.10) - (-1028
® 4qa9ks - H99%9007

~48%00/g

K - e '5\‘:‘2‘19
-%S

X= 2360

®’LHC\(‘Q+%(Q) :ZHE«Q)"C‘L@)
AG® = (2* -53.5) - (2> -95.30)

= -2926k3 = -2976003
\( - e-z‘n ('oo/j's\qxzw
= [H1%10°"

© H () +O-L(ﬂ = H’Lol(a)
AG = -\zoHkT =-1204003
k-

120490 f¢ 2 x 248
e

kK= 1.21x 10"

@D T, () +Cl () = 2ICIG)
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A= (-6.01572) - (113%)
= -7 53k = -3s307
R ’5\5?0/21_
K=e .
7 5.356Y¥10

@) 2Fe(ag) + Hy, (ag) = 2Fe " (og) 2 H5 (o)
K =91 *(O'(" ot 268 K
@AGO = -RT WK

= 2375%7 [mo!
©) ZF>T sHg = 2P 2HY
T: 1M iMm M Im

F: 2-x l-x Zex  Z#X

Lo ® = (2e)(2+%)°

(2-%)* (1-%) -
’ L%an@(‘“l"ﬁ 2 Lt Ty +x S tYx e 2n YN ey
(H-2x+x) (-2 H-2x 4 xT-Yx v 2x%- %2

‘Y—b *%7«1 ~lax 44
[e24 Y\ua\tdf Some. X3
W+ Fxtx® = 9 | x10™"
Ll -5
W Sxr T = 3.64x10
Hy® +5x +1599990636
“§t JCI250 negatne
S

Ctiamond > Covaphite
@ AHeE = 1.996 kI ol
AG = =236 I/ o
DS F 5.6%56-24% = 3247 T /mol K
® K:C’L‘“‘“/&—r
Z 5456
diamonds art ot forevts, parhaps Wiy lifetimes, but not foreves
@ [.99G kT fimel  would be r‘e;%uir'e_a’ ok 298k
@ i+ i5 not spontaresvs fov the revuse reaction Mro AS<O

ZHX () = H Q)+ X, (q) vsing HF
G@AH® =27 -2 737546 kT mol
A5 2(130.6+ 202.7)- (2% 113.67) = ~14.04 T/ mo|- K
AG = 2%-1752 - SEOKT/mo\
@ reattion 1S Spontaneous ot low ‘\’ﬁw\p becavse OH"<O 6S°<0
© no
@ when AG=0O
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@ by Sy + BFe 4y > 28byy * 3RS DMz -125KT )
AG@ Fes = ~ \00 lC:y/vvm( AH_}’; Bs = 7 [OOkJ—/Mo' S_f. S =.OGOBK/M,,]
DG Sb,s, = ~L71kJ Se gbgy = . 162kT

@AH\:XV\ - Z AH; Drod "Z AH-E ctactants
-\25 2 (Bljae ) 30K 6s)] - [OH] oo +30H ¢ ]
~12S = Ot 3(-1ooklfmel ) = X —3(03 x> Ot st
x=HeS5kT = AH s s
® AG i - (3+-100 + 220)- (sr0 ~174)
2 =12 kT /ml
C) S for SHG)
AGT = AN -TAS?
V26T e = 125 Tl ~ (285)(AS)
3 fonel == 29545
AT 3356x(077
33501077 (L0603 + Zx) - (0273734 182)
2.35x10° = 2% - ,0%3
= ~.039%8% |3 * OS5y
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