2002 ARF3}SH(E) FXFaAF RRIEQE (2002-5-23)

R4

1. (10%8) X:d,e,i O:a, b, c f g h,j(7 1%4)

2. (104) a) total valence electrons = 2x5+ 6 = 16
1. electrons needed for octet = 3x8 =24
2. bonding electrons to share = 24-16 = 8, need 4 bonds

3. assign 8(=16-8) electrons to terminal atoms to have octet electrons
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3. (10%)
(a) (471
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(b) (3%) z=PV/nRT = 1- an/VRT T7F AAWE 2™ term <<1, z ~1, & PV~ nRT
(¢) (3%) P=nRT/(V-nb) -an/V)*

P~1/(V-nb)°e] 22 nb7} AR 7]A9] &&HL2 =7} = repulsive interaction
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(b) (24) A: van der Waals force, or London force, or induced dipole-induced
dipole force:

Thermal energy (RT= 300Kx8.31 =2.48kJ) 7} Ar-Ar A%t #](wel depth
~1kJ/mol) 22 7| HAEE &

(¢) (24) D =1/Rell vl#&t=d Htall th& Potential curve= -1/R" el 8] &( n>2)

6. (108)

(a) (414) m = AT¢/K; = 1.32 C/(5.12C-kg'mol ) = 0.258 mol/kg

mol unknown = 0.01560 kg x (0.258 mol unknown/kg) = 4.02 x 10~ mol
molar mass of unknown = 1.22 g/(4.02 x 10 mol) = 303 g/mol

webA o] AiE wpgo® sto] o] 3HekES cocaineoltal FAT 4 AUt

(h) 24) 2==AH dojAe E3IAH = (Uncertainty in temperature) = (0.04/1.32)x100
= 3% °lt}. ©]+= molar massell oA tha S BEFAL S Z2HA "ok

= (303 g/mol) x (£0.03) = £ 9 g/mole] FHt}.

el S4% g2 AR 294 ~ 312 g/mole] W <ol U= EIAHEE ZHA Ho
cocaine(303.35 g/mol) ¥ codeine(299.36 g/mol) EF7F o] WY Eoj7tEE 9ol A
AES WH cocaine sgEolelbs AE8S A fFHEo|oF g},

(c) (44D Benzene®t} Kigkol & &vjE Ab&et7u, &89 w27t o g (o 100) =

AE AHEES 3o} (0 & sfubul A )

7. (10%)
(@) (3%]) Piot=XaP°a + XgP% = 0.25x20.9 + 0.75 + 45.2 =39.1 torr
(b) (3%)) Yg= Pg/ Pyt =0.75x45.2/39.1 = 0.87
© (473) T2 Ak FARA(HIE)} vFAHEACS2)A ol e A AE(91E) Bt

27157189 daAgol ¥ A7



8.(10%)
(a) (2%4) CH,=CHCHs(g) + 9/205(g) — 3COs(g) + 3H,00)
(b) (6%) CH,=CHCHj3(g) + Ho(g) —  CH3CH,CHjz(g) AH;° = +124 kJ/mol
CH3CH2CH3(g) + 502(g) — 3CO.(g) + 4H,0() AH," = -2220 kJ/mol
Hy(g) + 0.505(g) — H,0W0) AH;® = + 285.8 kJ/mol
uhebA], CH,=CHCHj3(g) + 9/20,(g) —  3COs(g) + 3H,OMol tigh ¥4 9] AH5°
? = AH3° = AH," + AH,° — AH" ] Ao AFy & 4 gt}
AH3° = AH,° + AH,° - AH;° = (+124-2220)-285.8 kJ/mol = -2382 kJ/mol°]t}.
(241) CHy=CHCH3(g) + 9/205(g) —  3COy(g) + 3H,0(D¢] ®Hg-lAl Angas = 3-1-
9/2 = -5/20]t}. Wk AE = AH - AnRT = -2382 kJ/mol - (-5/2)x(2.48 kJ/mol) = -
2376 kJ/molo]tt.

&

9.(10%)
(@) (47%) AV<O0 w=-PAV >0
E=(3/2)NRT  AE = (3/2nRAT =0 (52022 AT=0)
AE =0 =q +w,
g =-w=PAV<0
AH = AH = AE + A (P V) =nc,AT =0
(b) (47)q=0 (F<A), w>0,
AE=q +w =w>0, AH =AE + A(PV) >0
(c) (241)AV=0, w=-PAV=0
W] wkeely Ale] HE 2Ll V|Eel gouna Ao gL iz wEyEgr)
upebA, g <0,
AE=q+w=q<0
AH = AE + A(PV)= AE <0

10.(123)
Ga Cly

ve = 3+ 4x7 + 1= 32

oe = 5x8= 40
be = 40-32 =8, 4 bonds
SN = # of atom + # of lone pairs = 4,
wekA, Tetrahedral (AFHA]) (34])

SbCly~

1. ve =5+ 4x7 +1=34



© N ® O D

oe = 5x8= 40

be = 40-34 =6, only 3 bonds , need expanded octet

needs at least 4 bonds, total, 8 electrons

remaining electrons = 34-8 = 26

assign 24 electrons to terminal atoms to have octet electrons
2 electrons go to center atom

SN = # of atom + # of lone pairs = 4+ 1 =5,

w}2} A, trigonal bipyramidal (3F2H48)

lone pair electrons go to equatoral position:

w2} A, see saw type geometry Al4&E (34)

ShCl,"

1
2
3.
4

® N> o

GaC12+

.ve = b+ 2x7 -1=18

oe = 3x8= 24

be = 24-18 = 6, 3 bonds

remaining electrons = 18-6 = 12

Cl-Sb=Cl

assign 10 electrons to terminal atoms to have octet electrons
2 electrons go to center atom

SN = # of atom + # of lone pairs = 2+ 1=3,

bent structure (37%))

1. ve = 3+ 2x7 -1=16

9.

10.
11.
12.
13.
14.

oe = 3x8= 24

be = 24-16 = 8, 4 bonds

remaining electrons = 16-8 = 8

Cl=Ga=Cl

assign 8 electrons to terminal atoms to have octet electrons

SN = # of atom + # of lone pairs = 2: linear

wtekA, (SbCl,")(Ga Cly ) FElo] shhs

(34)
11.(87)

(@) (47]) w = -PextAV = -2.00(10.00-6.00) =-8.00 Latm = -811 J
AE =q+w=500-811J=-311
(b) (4%) AE = Aefsh=(state function) ©|= 2 7 Z(path)ol]l AHa¢lo]

AE=-311

W= AE —q = -311 +0 =-311 ]

2

o}

. wEA



12.(104)

dne,V = qiqi/r [1/(A+e)-2+ 1/(1-e)] &= Ur

= 2ups/ 1’

13. (10%)

AAFE 2 A9 e 2SS JHAE s oF%k frlAtelth AL ForE g A7
= 7FAoF gtk A Ao EA7} &9 pHel A FFS FA Folok @t A|A ok A
Z Aaste g9 EAste °E A 719 9 wtgst= Aolojof gt

Hind + H;0 < H30" + Ind”

pH = pKlInd + log [Ind" ]/[HInd]
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