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Fa 1]
msuvetni leantnseauma asei 10

maslanddon 1 (13 azuuu)

1.1 (3.5 Azuuu)

WBinaves zn?* luhide = 428 mg/L (0.5 azuuu)

< o <
Ao U eyt IUIUAY

MU (3 AziuY)

aums Ay
Anode : Zn(s) — Zn**(aq) + 2e" (0.5)
Cathode : Zn**(ag, 1.0 M) + 2 — Zn(s) (0.5)
NNauN1IUed Nernst (0.5)
RT
Ecen = E°en——In Q
nF
A E - EO RT | [Znézode]
TR T R T 0]
UNUM (0.5)
(8.314 J/K-mol)(273 + 27 K) [Zn2 ]
0.065 = 0- - — xIn ————
(2 mol €)(96,500 J/V-mol e") 1.0 mol/L
0.025847 [Z02 4e]
0065 = ——— x2303log ———
2V 1.0 mol/L
0.05952 [Zn2 ]
0.065 = - 0g
2V 1.0 mol/L
0.065 = —0.02976 {log [Zn* anode] — log (1.0)}
0.065 = —0.02976 {log [Zn?*anode] — O}
log [Zn**anode] = 006> _ 2.1841
gLEManodel = = 02076 = 7
[Zn2+anode] = 6.5443 x 1073 mol/L (05)
= (6.5443 x 103 mol/L) x (65.4 g/mol) = 0.427994g/L  (0.5)
= 428 mg/L

AUUTETRITOU.eeen,
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msuvetni leantnseauma asei 10

1.2

(9.5 Azuuw)

1.2.1 (2 azuuw)

whesldinae lwdourleaa = 60 kg/3u (0.5 azuw)

I o <
ao Ul uauIUIUAY

A (1.5 azuui)

AU 3Zn?*(aq) + 2P04* (aq) — Zn3(PO4)2(s) Ksp=9.0x 10733 (0.5)
400mgZn 90m? 10°L  1gZn 1 mol Zn

uauluaves Zn = x X X — x (0.5)
1L lday 1m?® 10°mgZn 654¢gZn
= 550.46 mol/day
S1a NasPOs 7114
550.46 mol Zn 2 mol PO;” 1 molNa;PO, 164.0gNa;PO, 1kg ©.5)
= X X .
lday  3molZn = 1molPO;  1molNasPO, 1000 g
= 60.18 kg/day
1.2.2 (1.5 azuuw)
enlFansazargvesaunus X (0.5 pzuu)

A axa
IMARNANIDITAA (1 azuuY)

dasaulasluaveaZn: X, Zn:Y, Zn:Zdae2:1, 1:1, 1:1
) Aa A [ g’./ a [B-% [ 3}/
Tandmruaanuiduduiazlszansmumsanaueaasazalend 3 FHAMINY faUAITEADN
d' [ U . 9 o a a’d’ [
d1azany X 119991n9a31a9u Zn/ligand gaga A2ed1uu Tuavesaunuanminy aisazaly X

awnsoana Zn laSuanniga

1.2.3 (1.5 aguuu)

Pualidh = 1.0 x 108 aaoml/iu (0.5 Azuuw)

aoulugll x.x x 10

muaw (1 azuuu)

qums  Zn?*(ag, 1.0 M) + 2e- — Zn(s) (0.5)

(400-5)mgZn 90m> 10°L 1gZn 1molZn 2mole 96500 C
1L deayx1m3X103ngnx65.4anxlmOIanlmole‘

(0.5)

1.0491 x 10® Coulomb/day

AUUTETRITOU.eeen,
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msuvetni leantnseauma asei 10

1.2.4 (1.5 aguuu)

MHINYDUTTY = 1,001 kg/ (0.5 Azuuu)

< o <
Ao U uauTIUIUAY

v (1 azuuu)

AU 2(R-SO3 H") + Zn?**(aq) — 2(R-S03)"Zn?*) + 2H*(aq) (0.5)

550.46mol Zn 2mol H' 1 g resin 1 mmol 1 kg
1 day . lmOIan l.lmmolH+>< 107 mol>< 1000 g

1,000.83 kg/day

(0.5)

y a
WHUNUDUTHU

1.25 (3 azuuu)

A

A o o 3 { o A A I .
smsthiadndendsevidanga ao | A5anaznowily zinc phosphate | (0.5 AZLUY)

Q

MU (2.5 azuuu)

Isannznowmilu zinc phosphate (0.5)

60 kg 500 Baht
1 day - 25 kg

s lwReuoaa = = 1,200 v/

v o

ad v Y
IHN1IANEIIENINTAS A NE

ga3 Tuanaved X Ao C1sH2204NaSs  w1aluana = 486.4 g/mol
55046 molZn 1mol X 4864¢gX 1 kg
1 day ><2molZn>< 1 mol X ><lOOOg
133.87kg 1,000 Baht .
I X = X = 26,774 v/u (0.5)
1 day 5kg

[ a ) a 4 I~ 1A,
(lidesfasimanhazaiedunid simngeninisanaznoulodia)

U X = 133.87 kg/day  (0.5)

soranlnsada

. 1.0491 x 10® C 3 Baht o

Ml = x = 31,473 1n/iu (0.5)

1 day 10,000 C
suanfasleson
_ 1,001kg 5,000 Baht 1 .
FINUTHEU = X X - = 4,003 v/ (0.5)
1 day 25kg 50 times

AUUTETRITOU.eeen,
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maslanddon 2 (11 azuuu)

aan 4 3 a a
21 aumaminaalfisenms lnmsaleldiuedrmawiududinaes (1 Aztum)

NaOH + HCI — NaCl + H,0O

Na,COs3 + HClI — NaHCO3 + NaCl

) = Y
(@ﬂﬂgﬂﬂiﬁ‘lﬂﬂ 2 ﬁumim"lﬂﬂzuuu)

= aan A E% & & I a a 4
aumsalinaaalgnsems lnmsadie 14 1us Tuasweanswiluduainmes (1 Azuu)

NaOH + HCl — NaCl + H,0
Na,COs + HCl — NaHCOjs + NaCl
NaHCOs + HCI — NaCl + CO»(g) + H20

v
(ouRnATLII 3 aumsde Idazuuu lunsdl CO, lisyyaniug (g) A14)

2.2
$ovaz Taowiaves NaOH = 11.79 (0.5 Azuuwu)
fovazlaouiaves Na,COs = 88.21 (0.5 azuuu)
$ovaz lasuiaves NaHCO; = laifi w50 0 (0.5 nzin)

aoU@VHEdIAY 4 A2

AUUTETRITOU.eeen,
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an

AU (3.5 AZLUY)

4 { a I a a 4 1 1
iioennSuas HCI Nyagansalld Tus Tuasseanswiluduammestioonil 2 x 16.25 mL uaagin

Yo auTai106191 NaOH + NapCOs (liiii NaHCO3 tms1¢ NaHCO3 a¢vilfasendu NaOH)

Tnamﬁﬁzwm = mol NaOH + mol Na2COs; = mol HCI

auyald mol NaOH = X uaz mol Na,CO3 = Y

deldfuearmawiududinmes : mol NaOH + mol Na;COs = X + Y

_ 16.25 mL HCI soln 0.1665 mol HCI 1 mol base

mol HC 25.00 mL sample * 7000 mL HCl soln * T mol HCI
= 1.082 x 10~* mol/mL
1.082x10% = X+VY wse  X=1082x10*-Y [1]

4 I a a
woldTus Tuaiweanswilududames : mol NaOH + mol Na,COs = X +2Y

_ 28.25 mL HCl soln 0.1665 mol HCI 1 mol base

mol HC 25.00 mL sample < 1000 mL HCIsoln T mol HCI
= 1.881 x 10~* mol/mL
1.881 x10% = X+2Y nse X=1.881x10*-2Y [2]

aums [1] = auns [2] uRaumsiiiena X tag Y
Y = (1.881-1.082) x 10~* 0.799 x 10~4 mol/mL
o X = (1.082-0.799) x 10~ 0.283 x 10~* mol/mL

0.283 x 10" mol NaOH _ 40.0 g NaOH _ 100.00 mL sample

0 =
% NaOH I mL sample * Tmol NaOH ~ 0.9601 g sample x 100
= 11.79%
0.799 x 10" mol Na,CO3 _ 106.0 g Na,CO; _ 100.00 mL sample
0 =
% NaCOs 1 mL sample * Tmol Na,CO; ~ ~0.9601 g sample x 100
= 88.21%

(0.5)

(0.25)
(0.25)

(0.25)

(0.25)

(0.25)

(0.25)

(0.5)
(0.5)

(0.25)

(0.25)

AUUTETRITOU.eeen,
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msuvetni leantnseauma asei 10

2.3

(3 azuuw) uneanue x lunslineszygaduyannya uazi@euaumsniuaaalnserns

Inmsaiunazyaauya

2

pH

NaOH + HCI — NaCl + H,0O
e
M b

" Na;COs + HCl — NaHCOs + NaCl

NaHCO3 + HCl — NaCl + COz(g) + H.0 X

0‘.
.
""0u..<

(sx1gRauyaLazaNMIINNYAaY 1 AZLU)

2.4

{ Y 9
ﬂmﬂﬁauuﬂmmmwmummmiazmﬂ NaOH =

15395 HCI (mL)

11.2 % (1 nazuuu)

AUV IAY 3 A0

ad o v A 1y ad o
A5ATUINY (Llﬂ!iﬂu'Zﬂﬁ@\‘il!ﬁ’ﬂd?ﬁﬂ7u3m)

CO,(g) + 20H — CO,” + H,0(l)

e Tua OH- fhgisendu COz dail
- 1 mol CO>, _ 2 mol OH
mol OH = 0.330 g CO2 x 2.0 g CO, X Tol COs 0.0150 mol
00150, 100 = 11.2%

ﬂmﬂaauuﬂmmmg%’u%’ummmmzma NaOH =

0.134

mvlszanaiae



v .
msuvetni leantnseauma asei 10

Tondidiefi 3 (11 azuuy)

3.1 (4 pzuuu)

2
U

3.1.1 awmsleestinigaudiveslfnseniitnatiuae (0.5 AzuUY)

H2C204 + 20H- — C204% + 2H,0

4 1

A a Aana 9 = Yy 9 o A
3.1.2 Wemalfisonauysel sazaendunowdiignzaugalinnudutuvesds/losousail

Y

(1 azuuw)
ANnudutuves NaOH = 0 mol/L
ANMANTUYDY HoC204 = 0 mol/L
ANMINTUYRY HC,04~ = 0 mol/L
ANMANTUYRY C202 = 0.025 mol/L
3.13 LﬁamiazawwﬁuLefﬁzjm’;zam;a aumwmﬂﬁﬁ?mﬂuﬁqﬁ (1 azuuu)
C204> + H20 = HC204 + OH-
HC204 + H20 = H,C204 + OH-
msazmﬂwﬁu‘ﬁﬂnzfms@aﬁmmmgfmi’umm"l@@@uuazm pH ﬁ’qu
[OH] = 2.0x10° mol/L (1 azuuw)
pH = 8.30 (0.5 pzuu)

aoU@VHEAIAY 2 A2

AUUTETRITOU.eeen,
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msuvetni leantnseauma asei 10

3.1.2 Fsmwan inseu ludewanddsaiuim)

| HaCyOs = 25.00 ML HaCyOu x 20 MmOl G204 3108 ol HaCr0

m = .00m = 0. m

0ol R2C204 20204 X 1000 mL HyCa0s ol RH2C204
0.100 mol NaOH

mol NaOH = 25.00 mL NaOH x = 0.00250 mol NaOH
1000 mL NaOH

NaOH wag H.C,04 vilgazeniurinaned iin C2042

ANuIuTuYes NaOH = 0 mol/L
ANUNTUYRY H2C204 = 0 mol/L
ANUITNTUYI HC204~ = 0 mol/L

0.050 mol H2C,04 1 mol H,C,04
1000 mL HaC204 soln 1 mol C204>
1 1000 mL soln

% 50.00 mL soln 8 1 L soln

25.00 mL H2C204 soln x

Y 9
ANUAUTUUDY C2042

= 0.025 mol/L C204%

a o o 1y a o
3.1.3 Jsmuan inpseu ludewanddsaiuim)

CoO2 + HoO = HCOu + OH- Koy = G0 NOHT _ K, _ 10 107"
24 2V — 24 bl — [HC2Oﬁ_] = Kal = 64 % 10_5

K 1.0x 107
HC204 + H20 = H2C204 + OH™ Kpo = K—W = W =1.7x 101
a2 .

=1.6 x 10710

v H v
Kbz iiean1 Ko 110 dednlgsenaui 2 ves C2042 dainala

Kot = ()

= = 1.6x 107
0.025 - x

Ko1 Tiamies sfu x foen$ 0.025 1n 1fude (0.025 — x) ~ 0.025

[OH]=x= /0.025 x 1.6 x 107 = 2.0 x 10" mol/L
pOH =—log [OH] =-log (2.0 x 10%) =5.70
pH = 14.00 — pOH = 14.00 — 5.70 = 8.30

AUUTETRITOU.eeen,
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msuvetni leantnseauma asei 10

3.2 (2 azuun)

3.21  aumsiqaudivesdnsenmsuendisazals HoCoOs daenszud lvlihde (1.5 azuuw)

Vau : 2H*(aq) + 2e- — Ha2(g) (E°=0.00 V)

Vauan : C2042 (aq) — 2COx(glaq) + 26 (E° = —0.49 V)

Ao 2H*(aq) + C204% (aq) — Ha(g) + 2C0O2(q) (E%en =-0.49 V)
322  dndlihgaiilfuenasazats H.Co0s = 0.49 V (0.5 azuuw)

3.3 (2.5 azuuu)

3.3.1 aumsiqaudivesdfnsens lnmsane (1 Azuuu)

3(H2C204 — 2CO2 + 2H" + 2¢7)
Cr07% + 14H* + 6~ — 2Cr®" + TH,0
Cr07% + 3H,C204 + 8H" — 2Cr¥* + 6CO; + 7H20

Aaaa Y & = Y
(ﬂﬂﬂlﬂw'lgﬂaﬂﬁﬂ'ﬁ?ll ﬂ@ﬂgﬂ‘ﬂﬂﬁﬂﬂﬂﬂﬂzqﬂﬂzlluu)

3.3.2 $ooazlasuiaved HoCo0s luluwewg = 1.13 (0.5 aziuw)

pou@ViEdIAY 3 A2

muau (1 azuuu)

0.0102 mol chr207 3 mol H2C204

31 H2C2,04 = 20.50 mL K2Cr207 x 1000 mLK,Cr,0, X TTmol Ch0, (0.5)
90.0 g H,C,0, 100 g sample
* Tmol H,C,0, *3.001 g sample (0.5)

1.13%

AUUTETRITOU.eeen,
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Fa 1]
msuvetni leantnseauma asei 10

3.4 (2.5 azuuu)

anuutuues C.042 Tutlaany = 42 %103 | mg/l00mL (0.5 azuuu)

aoU@VHEdIATY 2 A2

MU (2 AZIUY)

19.5 mg Ca*" lg 1 mol Ca*™ 1000 mL

247 —
[Ca"] = 100 mL urine * 1000 mg * 400gca® * 1L

4.875 x 10 mol/L (0.5)
CaC04(s) = Ca?*(aq) + C204>(aq)
[Ca?*][C204%] = Kgp = 2.3x10°° (0.5)

(4.875 x 1073)[C204>] = 2.3 x107°

[C2044] = 4.72x 107 mol/L (0.5)
_ 472x10"mol C,0;  88.0 g C,0;
- 1000 mL urine 1 mol C,0> (0.25)
1000 .
« ——28 100 mL urine (0.25)
lg

4.15 x 103 mg/100 mL

AUUTETRITOU.eeen,
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Fa 1]
msuvetni leantnseauma asei 10

maslanddon 4 (10 azuuu)

[

7 Y
41 (3nzuun) dydnbaisnfiuiisaves A-F fudad

A= Br B=| Sr C=| Xe D=l S E=| Al

F= V, Ni

4 { A
4.2 (2 azunw) lawesvesansdsznevinaan A uag E Ao

4 dialuminium hexabromide 150
ga3luana Al2Bre %0 o _
aluminium bromide

Br //// / \ o \\\ Br
Br/ \ / \Br

silTaseas1e 3 A

auiailu M nsa L nang L s

(2.5 azuuu)

(0.5 azuuu)

(0.5 azuuu)

(1 pzuuw)

(0.5 azuuu)

43 (2azuun) Iassadauwugaves DO, Taouaasgilsuazszylsyylesiauunnoezaouy

S
) 0"0./0\..0"0

Taseadanian

1w

Tulawusea ¥n 0.5 azuuy

k)

lszulszarediia ¥n 0.25 aztuu

E] Q

AUUTETRITOU.eeen,

(1 pzuuw)
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4.4

4.5

4.6

13

v
%

Taseadanlidian

1w

Tulawusea ¥n 0.5 Azuuy

U

%

liiszyilszavesiia vin 0.25 azuuu

Y
(1 Azt ﬂgﬂimﬂmﬂﬂmiﬂizﬂauwgaa"liﬁmm C dudrduin

Xe(g) + Fa(g) — XeF(s)
XeF2(s) + F2(g) — XeFa(s)
XeFa(s) + F2(g) — XeFs(s)

(lideaszyamuzild)

{ Yy ad o
(1 azuuw) losouvessignil Inssaswdanasoumilounu

leoowuiiidhy isoelectronic fiu Ao Sr¥* iaz Br

Yy ada <
Iﬂ‘idﬁinmaﬂmauu‘uumm

152 252 2p® 352 3p® 3d1° 4s? 4pb

o w 1T ad aa
(1 azuuy) Sesdrauaidan Insumaiannioes lluinvessig A-E

o @ " ad Aaag
AAuAIDEan INsIunAaIn

Sr < Al < Xe = S < Br

AUUTETRITOU.eeen,

(1 pzuuw)

(1 pzuuw)

(0.5 azuuu)

(0.5 azuuu)

(1 pzuuw)
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msuvetni leantnseauma asei 10

ada
I5A0

A-F : n+ |+ mof last electron filled =5

A-E are main group elements IA — VIIIA from different groups (A omitted for clarity sake)

possibility deduction
A2C — linear XY2 : VI-1-VII A=gr Vil
XY2Es : VII-VIII-VII C=grllorVIl

BD — ionic compound

I-VII (ruled out because A = gr VII)

-V

B&D=grllorVi

oxidation number

Al>03 is known to have elevated mp (2,072 °C)
fyi: Sb203’s mp = 656 °C

A2D - bent XY2E (ruled out, if A =gr VII, D would be gr IV)) D=gr VI
XY2E : VII-VI-VII
from D =gr VI B=grll
fromB =grll C=gr VIl
) _ E =gr Il or V (not gr VII (already used) or 1) with
EOx is amphoteric _
quantum n° info, E could be Al or Sb
E has an odd E=grlll

Find out elements:
A=qgr VIl
B=grll
C=gr VI
D=grVi
E=grlll

(I+m)=1, n=4 A =Br
(I+m)=0, n =25, B=5Sr
(I+m)=0, n=>5, C=Xe
(I+m)=2, n=3, D=S
(I+m)=2, n=3,

F is transition metal, last electron is in nd orbital (I = 2, n = 3-5)

E = Al (Al>O3 has elevated mp, 2,072 °C)

1 rowtxnn=3,(n+1)=5 m =0, could be V or Ni (spin up or spin down).

2" row txn n =4, (n + 1) = 6, m; = —1, impossible because the half-filled or filled is

preferred.

AUUTETRITOU.eeen,
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Fa 1]
msuvetni leantnseauma asei 10

masTanddei 5 (10.5 azi)

5.1 (7.5 azuuu)

1 9
511 (1.5 azuuu) aummamﬂgmmmﬂﬂﬁu

AeauMseenTasy | Au+2CN — [Au(CN)2] + e (0.5 azuuu)
AU and Oz + 2H,0 + 46 — 40H" (0.5 Azuuu)
aAUNIIIV 4Au + 8CN™ + O2 + 2H,0 — 4[Au(CN)2] + 40H | (0.5 nzuuu)

o o v sa o P ) ad
5.1.2 (3 Azuuy) uHURITEAUNAIUYeI00TUNa luanavos CN™ wiaunIussatanasou

4 I o
(LAAURNITAAULDDTUNA)

WAIU
A

513 (3 azuuu)
Q)  idendmenTaedounsesineg v luges O
anweniuszvesauazb M a>b 1 a=b L] a<b (0.5 azuuw)
anveriuszvescuazd [ c>d Ol c=d M c<d (0.5 azuuu)
wammﬁﬂmﬁﬂﬂﬂmmnﬁuﬁzszwdnﬁ a-b uag c-d (0.5 azuuu)
O dhuldluhamafedy

M §ullufismeasetudnu

[ Y
. - AP UAVWUTLUINTY ANNINUTLANA
oTUY (1 pzuuy)

CN=25CN =3,Cl=1,Cl, =05

AUUTETRITOU.eeen,
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msuvetni leantnseauma asei 10

2 ‘leeounSeluanad CN wag Cly

I . Aa d = A ad
1y paramagnetic (wsizlioanasowasy CN 3 1 aanaseulu o, | (0.5 Aztuw)

ad
waz Cl, 1 1 oanasoulu n*)

52 (3 azuuu)

52.1 a0 IUPAC veeaslszneuidadion

Potassium dicyanodioxalatoferrate(l11)
(1 pzuuw)

Ks[Fe(CN)2(C204)2]
522 Taseadaiiiluly1dveslooouFdonil (1 Aziuw)
7N unu C204%
5 5 204

CN /‘ 0 o)
<O//,,'F|e“\\\o Ohl"F| CN NC/I,"F|e"\\\O
e
O/ | \O O/ | \CN NC/ | \O

CN \__0O o_/

trans-isomer cis-isomer
(0.4) (0.3+0.3)
(lai'lduanalszq) (2 guiliilu mirror image naziilu optical isomer i)
. d*sp’®

5.2.3 Fe mslilausaeesiauvy (1 Aziuw)

(8mev sp3d? 14 0.5 Azuuu)

AUUTETRITOU.eeen,
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msuvetni leantnseauma asei 10

o
maslandven 6 (10 Azuuy)

6.1 ANUHUWUUVOI rutile TIO2 = 4.25 g/cm?®

ADUNANYY 2 AHU

an

AU (2 AzuuY)

(0.5 azuuu)

¥ TiO2 = 47.9+ (2 x 16.0) = 79.9 g/mol
1ngUnSedeya Z =2, 1 unit cell vos rutile TiO, 3 TiO2 o¢ 2 Twana

79.9 g/mol x 2 molecules

Y
v o

91 woa rutile TiO2 @ 1 unit cell

6.02 x 10?* molecules/mol

(0.5 pzuw)

= 265x10%¢g (0.5 Azuuu)
USuasvos rutile unitcell=axbxc = (459 A) x (4.59 A) x (2.96 A)
= 624 A° (0.5 AzLuu)
' . . d3a
ANURUUUY0Y rutile TiO: =
305
26.5 x 1072 g/unit cell
= — — (0.5 Azuu)
(62.4 x 10" m’) x (10° cm”/m”)
= 4.25 g/lcm?
ANUMULUUYEY anatase TiO2 = 3.90 g/lcm® (0.5 azuuu)
ADUNAUYN 2 AU
M (1.5 azuuu)
ABAALUUIAEINY rutile TiO2 uad iU anatase TiO, 3 TiO, 4 Tuanase 1 unit cell
o 2 ) : ) 79.9 g/mol x 4 molecules
U WIa anatase TiO2 av L unitcell = >
6.02 x 10~ molecules/mol
= 53.09x10%¢g (0.5 Azuuu)
5uasueq anatase unitcell=axb xc = (3.78 A) x (3.78 A) x (9.51 A)
= 135.88 A® (0.5 Aztum)
. i daa
AMNUNUIU VY anatase TiO; =
31105
53.09 x 102 g/unit cell
= 0 3 PTG (0.5 pzuu)
(135.88 x 10" m’) x (10° cm”/m”)
= 3.90 g/cm?®
11 TiO, medeli Inseadraily
7 rutile Tio, [ anatase Tio, M lxi%aii rutile uaz anatase TiOz (0.5 Azuu)

AUUTETRITOU.eeen,




18

Fa 1]
msuvetni leantnseauma asei 10

o J o [
6.2 SudengihyunuszuUNan = 24.0°

ARUNANEN 1 GHUg

an

senuan (1 azuuy)

(0.5 Azuuwn)

910 Bragg’s Law: nA = 2dsin6

ni I x110x 10 % m

szogrendooNgaszrinszuiuion=1Tao A =110 x 102 m,d=1.35x 10 °m

YUTENINSSTenGIasyUIuNan (0): sin® = — = —— = 0.047 (0.5 Aziuw)
! 2d 2x1.35x10" m
0 = sint (0.407) (0.5 Azuuu)
= 240°
6.3 packing efficiency = 62.8 % (0.5 Azuuu)

AR UNANEY 1 AWHUg

15 (3 Azl

15135204 Toooulu unit cell

4 4 4
gnr%a+ Enr%i+(3>< gnrg)

499 A3 +1.77 A®+28.90 A% = 35.66 A®
91n31) 1 unit cell 4 CaTiOs 1 Tuwana (Z = 1)
1189049 CaTiOs eie 1 unit cell

(1 molecule) x [atomic mass Ca + atomic mass Ti + 3(atomic mass O) g/mol]

6.02 x 10?*> molecules/mol

(1 molecule) x [40.1 +47.9 + 3(16.0) g/mol] 136.0 g

= = =226x102%
6.02 x 102 molecules/mol 6.02 x 105 8 g
_ WA
153as5vea unitcell = ——————
ANNHUMUY
2.26 x 1072
= X B - 5678x10%em? = 56.78 A°
3.98 g/cm
% packing effici volume of atom 35.66 A3 100
acking efficiency = =
°p g y volume of unit cell x 56.78 A? x
= 62.8%

g m (1.06 A)® + ; m (0.75 A)® + 4n (1.32 A)®

Usuiasves Ca?* + suasves Ti** + (3 x suasves 0%)

(0.5 Aazuuu)

(0.5 Aazguuu)

(0.5 Aazguuu)

(0.5 Aazguuu)

(0.5 Aazguuu)

(0.5 Aazguuu)

AUUTETRITOU.eeen,




19

Fa 1]
msuvetni leantnseauma asei 10

maglandden 7 (7 azuum)

7.1 dumihgaudn

“1/3 (0.5)

@ = 1/2 (0.5) (b) = (0w 1/3 1% 0.25) (1 pzuuw)
7.2 ko = 0.019 L-mol*s™ (0.5 Aazuu)
ks = 0.037 L-mol*s™ (0.5 Aztuu)

aRUNANY 3 AU

AWMU (2.75 azuuu)

. . _LABO] _ ABO] _ 1 ABr]
NNNYDAT - 37 A = At = 3T AL (0.75 azuuu)
inﬂhmfﬂﬁﬁ?mﬁgﬂuﬂﬁfﬁmﬁuﬁ’umuﬁEmh"u BrO-

1 A[BrO™
- 2B oY
3 At
A A[BrO™ .
ewenluzll - [Art . ki [BrO]?> wum ki = 0.056 L-molts?
A A[BrOs~
awenlugll B ) k2 [BrO]?
At
1 A[BrO']
- = k,[BrO1? 0.5 azuuu
3 At 2[BrO] ( )
1
3 (k1[BrO ) = k[BrO7)?
o 2 1 1
IUU k2 = §k1 = gx0.056 (0.5 Aazuuu)
= 0.019 L-mol*ts?
A a A[Br~
e lugl) [Atr] = ks [BrOJ?
2 A[BrO']
- = ks[BrO1? 0.5 azuuu
3 Ac 3[BrO’] ( )
2
S([BO]) = k[BrOT?
2 2
ks = gkl = §><0.056 (0.5 azuuu)
= 0.037 L-molts?

AUUTETRITOU.eeen,
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7.3 Ea = 71 kJ/mol (0.5 Azuuwn)
aoui i IMAL
v (1.75 aziuuu)
nnauMIesIdies k =  AelEaRT)
A Ea
130 logk = logA- ———
2.303 RT
log k log A L
0 = logA-
g 9T 5303 (8314 J/molK) T
, E.
137 °C logksz = log A— 1 0.5 AZLUY
g Kar 9" 5303 (8314 J/molK) (310 K) [« )
, E.
7127 °C logky = log A— 2 0.5 AZLUY
g ¥ar 9" 5303 (8.314 J/mol-K) (300 K) (21 )
auns [1] — aums [2] 18
lod k loa k Ea ( 1 1 )
0 — 10 = — —
g Ker—10g Kar 2303 (8314 J/mol-K) \310K 300K
. k37 E. ( | 1 )
130 log— = - — 0.5 aguuu
g ko7 2.303 (8.314 J/mol-K) \310 K 300 K ( )
s k
910 1ang Q = — =25
ko7
log25 = Ea(5.62x10°) (0.25 azuuu)
0.3979 = E.(5.62x 10°)
0.3979
Ea = ——
5.62 x 10

71 x 10% J/mol

71 kJ/mol

AUUTETRITOU.eeen,
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maglandden 8 (8 azuum)

21

seuan (0.75 azuuu)

8.1 AE°ce = 0 Tad
82 msumadauiiiaisazats NHs @1u A)
ANUYNTUYRIETaza1s AgNOs = 0.01 mol/L
ANUTUTUVRIAITazats NHy = 0.10 mol/L
ANUTUTUVRIEITazats KNOs = 0.10 mol/L
AOUNAUYN 2 AN

(0.5 azuu)

(0.5 azuu)
(0.5 azuu)

(0.5 azuu)

ANututuvesasazats AGNOs

AN uTUYeIaITazats NH3

ANuTuTUUoIaITazals KNOs

25mL
75 mL

0.03 mol/L x

= 0.01 mol/L
25 mL
75 mL

= 0.30 mol/L x

= 0.10 mol/L
25 mL
75 mL

= 0.30 mol/L x
= 0.10 mol/L

(0.25 azuuu)

(0.25 azuuu)

(0.25 azuuu)

aan X 0’
8.3 Ufnseasusadau A

aan X 0’
Ufnsensusadeu B :

HRECAERITED

Mu A Ao 1

(333

fMu B Ao A

Ag — Ag'(xM) + e
x < 0.01 M w5119 1111 ssamdrny NHs

Ag*(0.01M) + e — Ag
v ¥ ¥ A 4 v
ﬂ'J']iJL"’UﬂJGUUF’nuuLﬂﬁﬂu&&ﬂaﬂu@ﬂu’]ﬂ

A 1 Yy 9 A
09731 ANTULUVNUVUINUAY

Ag*(0.01 M) — Ag*(x M)

o lua

uaIna

AUUTETRITOU.eeen,
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8.4 ANuINTUYRY Agt MU A = 3x10°8 mol/L

apulugi a x 10°

as

AU (1.25 azuu)

(0.5 azuu)

HRECAERITED Ag* (0.01 M) — Ag' (x M)

RT ,
Ecen = E°el— ? InQ = 0.326 Thaa
3 x M
Q = 0.01 M
4 X
191 32 = 0-0. log —
MUY 0.326 0-0.059 log 001
.01
0.326 = 0.059 log %
X = 3x108mol/L

(0.25 azuuu)

(0.5 pzuw)

(0.25 azuuu)

(0.25 azuuu)

85 masfivesmafamaFadeu [Ag(NHa)]* = 5.2 x 107

aoulugll a.b x 10°

M (1.75 aziuu)

(0.5 azuuu)

Ag® + 2NHs; =  [Ag(NH3)]*
Uy 0.01 0.10
wgansenld  0.01-x 2(0.01 - x)
nalgnse X 0.10 - 2(0.01 - x) 0.01 - x
K = masfivesmsfiamssedou [Ag(NHs)]*
_ [Ag(NH;3)7]
[Ag'][NH;]?
B [0.01 — x]
©[x][0.10 - 2(0.01 - x)?
Tudiil X = 3x10®mol/L
v 2 [0.01 —3 x 107%]
JUY K =

(3 x 107)[0.10 — 2(0.01 — 3 x 1052
= 52x10’

(0.25 azuuu)
(0.25 azuuu)
(0.25 azuuu)

(0.5 azuuu)

(0.25 azuuu)

(0.25 azuuu)

AUUTETRITOU.eeen,
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o
maslandven 9 (15 azuum)

9.1 (5 azuuu)

AE = -370.0 kJ (1.0 azuuu)
MU (4 azuuu)
0 AH = AE +PAV
130 AE = AH-PAV (0.5 Aziuw)
AV'ieaction =  Vproduct — Vreactant
=  V{2NaOH(aq) + H2(g)} — V{2Na(s) + 2H.O(1)}
iiosnmfBasveads veuna nazasazaeianiesnnidefion e
S AVieion = V{H2(9)} (0.5 Azuuu)
0 PV = nRT
y = I
P
_ (1 mol) x (0.082 L-atm mol" K™') x (298 K)
1 atm
= 24436L ~ 244L
AV ~ 244L (1.0 Azuuw)
PAV = latmx244L
= 244 L-atm (0.5 Azuun)
= 944 Latm x 8.314 I mol! If’l .
0.082 L-atm mol™ K
= 247391
= 25KkJ (0.5 Azuuu)
AE = AH-PAV
= -367.5-25 (1.0 Azuuu)
= -370.0kJ

AUUTETRITOU.eeen,
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9.2  (5nzuun)

9.21

an

AG® = 91.8 kJ

AU (2 Azuun)

(1.0 pzuuu)

1N AH®reaction =

1N AS°reaction =

10 AG® =

AH®t (product) — AH®f (reactant)

AH°t{NHs(g) + HCI(g)} — AH°: {NH4CI(s)}
{(-46.3) + (-92.3)} — {(-315.4)}

176.8 kJ

S? (product) — S° (reactant)

S°{NHs(g) + HCI(g)} — S{NH4CI(s)}
(193.0 + 187.0) — (94.6)

285.4 J/IK-mol

AH® — TAS®

J 1kJ
(176.8 kJ) - (298 K) x (285.4 )

mol * 1000 J
91.8 kJ

(0.5 azuuu)

(0.5 Azuuu)

(1.0 Aazuuu)

9.2.2 wnYUNI

B

an

seuan (1 azuuu)

%

yaaea ldes = 346.5 °C

(1.0 azuuu)

4 S ' ana a X ]
1199910 AG® Haniluuan uaasi Ugnsennavueslld

ansn a X y a1 a
Ugnsenvzinavu ldwaiie AG® Taniluau

MINITUVLETUAUN AGC =0

1N AG® =
0 =

o
1

—
1

AH® — TAS®
AH® — TAS®

J 1 kJ
(176.8 kJ) - T x (285-4 K-mol 1000 J)
619.5 K
346.5 °C

(0.5 Aazguuu)

(0.5 Azuuu)

AUUTETRITOU.eeen,
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9.3 (5 nzuuu)

25
0

9.3.1 Ki = 2.0 °C-kg/mol (1.0 Azuuw)
muan (1 azuuu)
w2 1000
0 m = —x
W1 M;
3.60 1000
m = — x—
200.0  180.0
= 0.10 mol/kg (0.5 Azuuu)
0 ATy = Kim
ATs = 50-48 =0.2°C
0.2°C = Ksx(0.10 mol/kg) (0.5 Azguuu)
Ki = 2.0°C-kg/mol
9.3.2 ﬁgm%ﬂwﬁq = 3.8 °C (1.0 azuuu)
MU (2 Azuuu)
v v , 0.25 mol
ANVUVIUVDINTADOU = = 0.50 mol/kg (0.5 Azuun)
0.50 kg
! o 20
nIaoauLaNAl 20 % = 100 0.50 mol’/kg = 0.10 mol/kg = 0.10 m
HA = HY  + A (0.5 Azuuu)
(0.50-0.10) m 0.10m 0.10m
m¢ = (0.50-0.10) + 0.10 + 0.10
= 0.60 mol/kg (0.5 azuuu)
10 ATy = Kfm
= (2.0 °C-kg/mol) x (0.60 mol/kg)
= 12°C (0.5 azuuu)

< 1
ﬂﬂlgﬂﬂuﬂ]\jEll’[’j\‘]ﬁ'ﬁaga']ﬂﬂﬁﬂﬂ@u =

50-12 = 38°C

AUUTETRITOU.eeen,




26

v .
msuvetni leantnseauma asei 10

Solution to Problem 10 (12.5 points)

10.1 (3.5 points) If the reagent(s) used is correct, write V in the correct column, if not, specify the

correct reagent(s).

Step Reagents Correct Incorrect and change to Points (3.5)
A 1. NaHCOs3 NaOH or K>COs3 0.5
2. HCO:H CO2 0.5
3. HO,H* V 0.25
B 1. NaBH4 LiAlH4 0.5
2. HO,H* V 0.25
. 1. NaOH or K2CO3 0.25
C | CHOH H', A 2. CHl 0.25
D | PCls v 0.25
E 1. NaCN \ 0.25

H>, Pd/C or

2. HO,H* Hz, Ni  or 0.5

1. LiAlH4, 2. H,0, HY

AUUTETRITOU.eeen,
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10.2 (5.5 points) Draw the structures for compounds A-I and suggest the suitable reagents R1 and

R2.
Compounds/reagents Structures/reagents Points (5.5)
. 0
HsCO
0

H3CO CO,H
= m 05

H5CO CO,H
D m 05

H5CO COCI

H3CO
H3CO
G H3CO 0.5
NO,
H H3CO 0.5
NH,
. Hee
+ N2

R1 AICl3 0.5
R2 CuBr 0.5

AUUTETRITOU.eeen,
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10.3 (3.5 points) Choose the correct absolute configuration and optical activity for compounds |
and Il and draw a dash-wedge notation or staggered conformation (Newman projection) as

required for each compound in the boxes.

Cpd Fischer Projection Points Dash-wedge Notation | Points
e.g.
| CH,OH CH=CH,
_ M R-configuration HOHC S H
H CH=CH, 05 05
O] S-configuration ’ ’
Optically M active [ inactive 0.25
Staggered conformation
Cpd Fischer Projection Points (in the form of Points
Newman Projection)
] R-configuration €0 CN
! CcizH/ M s-configurati oo HO,C CH,OH
-configuration 2 2
HOH,C——CN HOH,C CO,H
HO,C———CH,0H CN
_ _ or 1.0
CN | R-configuration
0.5 COzH
[ S-configuration NC CH,OH
Optically [ active M inactive 0.25 HOH,C CN
HO,C

AUUTETRITOU.eeen,
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Solution to Problem 11 (12 points)

29

111

(2.5 points) Structures of compounds:

(0.5 points) A zigzag skeletal structure of

11.1.1 (1 points) A Fischer projection of

D-fructose (1).

D-fructose (1).

of a-D-fructopyranose (2).

CH,OH

HO

OH
OH

CH,0H
—O0
OH O
HO—+—H
OH
H——OH HO :
H——OH OH OH
CH,OH
11.1.2 (0.5 points) A Haworth projection |11.1.3 (0.5 points) A Haworth projection
of B-D-fructofuranose (5).

HOH,C 4
HO

OH

(1.5 points) The relationships between each pair of compounds are as follows:

diastereomers (or anomers)

diastereomers (or anomers)

11.2
11.21  (2)and (3) are
11.22  (4)and (5) are
11.2.3 (2)and (4) are

structural isomers

mvlszanaiae

CH,OH

to each other.

to each other.

to each other.
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11.3 (2 points)
11.3.1 (0.5 points) The composition of a-D-fructofuranose (4) and B-D-fructofuranose (5)

is O @) > (5) O 4)=(5) M @) <(5)

11.3.2 (0.5 points) This process is called mutarotation

11.3.3 (1 points) The mechanism of the interconversion of (1) and (5) is shown below:

CH,0OH
— © HOH,C 5. OH
HO——H
= HO
H——oH CH,0H
H——OH OH
CH,OH
11.4 (1 points) The structure(s) of methyl glycoside (6):
OMe
o OMe
HO _ o CH,OH
B OH
OH CH,OH HO
OH OH
methyl-p-D-fructopyranoside

11.5 (5 points)
(0.5 points) The reagent(s) which can be used to differentiate between fructose and glucose

is (are): L] phenylhydrazine M Bro/H20 L] Tollens’ reagent

AUUTETRITOU.eeen,
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Structures of the products from the reaction of glucose and fructose with the reagents are:

Glucose with:

Fructose with:

(1) (0.75 points) excess phenylhydrazine
] Negative test
M Positive test and the product is
H

NC=N—NHPh
(|3=N—NHPh
HO——H
H——OH
H——OH
CH,OH

(0.75 points) excess phenylhydrazine
O Negative test
M Positive test and the product is

H

NC=nN—NHPh
C|2=N—NHPh
HO——H
H——OH
H——OH
CH,OH

(2) (0.75 points) Bra/H20
[ Negative test
M Positive test and the product is

OH
=0
H——OH
HO——H
H——OH
H——OH
CH,OH

(0.75 points) Br2/H.0O
M Negative test
O Ppositive test and the product is

(3) (0.75 points) Tollens’ reagent
] Negative test
M Positive test and the product is

o
—0
H——OH
HO——H
H——OH
H——OH
CH,OH

(0.75 points) Tollens’ reagent
] Negative test
M Positive test and the product is

o
=0
H——OH
HO—1—H
H——OH
H——OH
CH,OH

@vlszanaiaet.............




