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Mmneuden 1 (6 azuuu)

11

1.2

ﬂf]ﬁ“%mﬁuaiuﬂ Al(s) — APP*(aq) + 3¢~ (0.5 AZUU)
ﬂf]ﬁ“%mﬁuﬂim 02(g) + 4H*(aq) + 4= — 2H0(l) (0.5 AZUUW)
Ao 4AI(s) + 302(g) + 12H*(aq) — 4AP*(aq) + 6H.0(1) (0.5 A1)
E® saufiiRaninysingmsaisand 2.89 \% (0.5 AZUUY)

9
1 %

manaNdoudonnanslgnseniuaazaa v (1 azuuw)

o Y A v A

a A <3 g A = - - o T
bt NLHEJ?J“I/H‘I/?‘HWIL‘IJWU?LL@I“LM 11999104 reduction potentlal f1ga UUAD OXIdIZIng power

Q

o]

~ a o ana . A I A A . .
g mmzm@mmumﬂamm reduction mmmmﬂumsmiuiwum reduction potentlal

e

a7

e
RO)

AANUAANG 2.61 \Y; (0.5 Azuuw)

7509 (2.5 Azuuu)

aun13 Nernst 11910 AG = AG°+RTInQ AG = -nFAE (1, gun1sag 0.5)
-nFAE = -nFAE°+RT InQ
\E = AE® RT [AI]?
-8 TE T (o H T
2.303)(8.314)(310 1.0x10®)*
= 2.89 - ( X X )>< 09 ( 3 )_7 (1.5)*
(12)(96500) (0.10)°(1.0 x 1072
=261V

* @ou Q 9nauns 1A 0.5 i‘]’mm%lﬁﬂm@ugﬂ 0.5] 1471 R uaz T gn 0.5)
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maeuden 2 (10 azuuw)

2.1 aumsiaaudy

aums (1) 2 1"(aq) + S208% (aq) — 12 + 2 S04 (aq) (0.5 AZLUY)

aums (2) l2(aq) + 2 S203%(ag) — 2 I (aq) + S406>(aq) (0.5 AZUUU)

2.2 daaiuluaves S,08% aoluaved Sp0z%

Tuav03 S,0% 1
—2F = - (0.5 AZIUUN)
Tuav09 S,03 2
2.3
231 maduduves S,0e #1911 nazsanmuadgisenu h (3 AzLUN)
Y 9 A Y [ a aan
msnaand | anuduvuisuauluasazaonay (M) A[S:02] | At oasIMsnalnze
A% [I'] [S206] | [S204%] (M) ) | (mise....mol/L:s.....)
1 0.080 0.028 0.0020 0.0010 35 29x10°
2 0.080 0.020 0.0020 0.0010 53 1.9x10°
3 0.056 0.040 0.0020 0.0010 33 3.0x10°
4 0.024 0.040 0.0020 0.0010 95 1.1x10°
TraaveamsnaaniAseh 1 (1 azuuw)
CA[S:082] = %[S:04%] = % (0.0020) = 0.0010 M (0.5 AzuL)
v 9 =q 9 o
Rate alqii 1 = [S20s A]t‘ﬂ“lﬂf‘lﬂ (0.5 AzLUw)
= % = 2.9x10° mol/L-s
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2.3.2 m = 1 n = 1 (1 AzLUN)

<3 o <3
(ﬂ@Ulﬂulamﬂ']u’JULﬂll)

2509 nuaz m (2 Azun)

Rate = k[I]"[S:02]" = —A520¢]
NNNsNAaesi 1 ; 29x10° = k(0.080)"(0.028)" ... (1)
NNNITNAARH 2 ; 1.9x10° = k(0.080)™(0.020" ... 2)
aums (1) /qums (2) : 29 = (%)H (1 Aazuuu)
1.9 0.020
15 = (L4)
n =12 ~1
MINNINARBIT 3 ; 3.0x107° = k(0.056)™(0.040)" ... 3)
MNMINAADT 4 1.1 x10° = k(0.024)™(0.040)" ... 4)
aums (3) / aums (4) : 20 (M)m (1 aziuw)
1.1 0.024
27 = (3)"
m =12=1
k = 1.1x102 Lmoltst (1 azuuu)

(0.5 Aazuuu dvisumaou, 0.5 AZUUYN d1MTUKIUY)

25aam1 k (0.5 Azuuu)

MInMInaaeafi 4: 1.1x 10° = k (0.024)" (0.040)"
y 1.1 X 10 mol/L-
191U k = oS (0.5 Aztuu)

(0.024 mol/L)(0.040 mol/L)
1.1x 102 Lmolts?
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Mmaeuveii 3 (3 AzuuY)

mafuiuas s uduRTinuataziavezaeunsanusIaNlTIng luassg

jmo))
o

2BU (0.5 Azuuw)

A5Aa (2.5 AZUUY)

ad { < S
auyAusig X Almvwiadlu a vazavezaeuilu b

q

226

IX s pAnswA 1 — waasaEin 2 — waasuain 3 — waadaein 4 — 25Ra

1): Sﬂ‘iy’umuﬁawclﬁlmgmﬂ ‘o (W50 5He) (0.25 Aziun)
a — 226 + 33a wld a = 238 (0.5 AzLw)
b — 88 + 33« wld b =94 (0.5 Aziuu)
ﬂ‘iy’umuﬁ"lﬁ’ﬁm 28y

2:2 ﬂ%umauﬁmﬂﬁ'aqmﬂ _?B (150 _%¢) (0.25 azuuu)
a— 238+2B wld a = 238 (0.5 Azuw)
b— 94+2°B wld b = 92 (0.5 AzLw)

v W

sgnuiuasIaNlimvatazueraouasInUsg lua1sesIgae 55U
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mneuden 4 (10 azuuy)

4.1

4.2

(1 Azuuu) 90
80
lig (A + B)
70
& %0 BE)Fiq(A+B)  A@)+liq(A+B)
@ 50 / ™
2
3 40
@
s
& 30
20
A(s) + B(s)
10
0
0 10 20 30 40 50 60 70 80 90 100
wt % A
ganaiinisuiivoieie 55 °C (0.5 Azuuu)
YBIININATUAD A (0.5 AzLUW)
7500 (1 Azuuu)
90
80
lig (A+B)
70 s
& %0 lssoc| BElig(A+B)  A(S) +liq (A+B)
o -/ ™ € Y
G >0 lig curve f
2 s a z
@ 40 b
g RS, coces (RS ERERRARE: 1ol d
S 30
20
A(s) + B(s)
10
0
0 10 20 30 40 50 60 70 80 90 100
wt % A
v 2 oo 900 Canno SR y
A90.0g+B10.0g maUu U A= ©0.0+10.0) x 100 =90.0 % w/w 0 70 °C a353nU30 X
A Add ~ [ @ ° A g ) <R
90y A0 QUUYNNITNNVDWAINITNY 55 °C M1z A NAuaIaza18aztvIduenoni
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4.2.1 ieangurgiaoainiaue 40 °C

11 solid phase = 75 % (0.5 AzZIUY)
1 liquid phase = 25 % (0.5 AzIUY)
Tu solid phase 3 A(s) = 100 % wiw (0.5 AzLUY)
1u liquid phase & A(l) = 60 % wiw (0.5 Azuuu)

IBAa (2 ATUUY)

nnnslumaoude 4.2 9140 °C asenuga z

1IN tie line azb 1aen31aau solid phase : liquid phase = az : zb = 30 : 10

. B 30 B
solid phase = mx 100 = 75%

liquid phase 100-75 = 25%

liquid curve (caey) Ao a3 1vleantsznevves A(l) waz B() Tuveumian
solid curve (fbd) As n3mlesdilszneUVRIVB ALY

11 solid curve 9a b o p9AUszNOUURIVR AT 1] A(s) = 100 % w/w

A A 4
910 liquid curve 9a a Ao paAlsenevvesvounal I A(l) = 60 % wiw

422 fdoam3l¥szuvudiuiiily liquid phase I A e 50 % wiw
quiap

Aosangunglandy = 35 °C (0.5 AzLUY)

4.2.3 thanguvgiiawn 50 °C il 40 °C

a < A £
ZINAVDIUVINN YU 25 % wiw (0.5 Azuuw)

A9 (1 AzuuY)

nnnsllumaeude 4.2
7150 °C i solid phase : liquid phase = 1 : 1 %30 solid 50 % w/w (0.5 Azuuw)
7 40 °C 1 solid 75 % wiw (0.5 AzuUY)

[ g‘/ I~} A 2
Fa1U TV UNLUIY = 75 — 50 = 25 % wiw
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43  @3aae819d cooling curve muuuui 1 fie 1,4 uaz 7 (0.5 AzUY)

75A9 (0.5 AzLUY)

- A I a £
cooling curve sy 1 iHuvesasusqnd

. A I3
coollng curve muLLyuN 2 Lﬂummmiazmﬂ

mneuden 5 (5 azuuw)

ANUAURIVDINE A = 0 atm (0.5 Azuuw)
ANUAUGRIVOINY B = 3.1 atm (0.5 Azuuw)
ANUAUGDIVD A AB = 3.1 atm (0.5 Azuuw)
ANVAUTINVRIA TN = 6.2 atm (0.5 Azuuw)

509 (3 ATUUY)

2A(9) + B(@) — A2B(9)
Gudu (mol) 10 10 0
waeumlaa (mol)  -10 -5 +5
mae (mol) 0 5 5 (1.0 Azuuw)
P(B) = ﬂI;T (0.5 azuuw)
_ 5x0.082 x 300 .
= 30+ 20) (0.5 azuuw)
= 3.075 = 3.1 atm
P(A:B) = # (0.5 azuuu)
_ 5x0.082 x 300 .
= 20+ 20) (0.5 Azuuw)
= 3.075 = 3.1 atm
Pr = P(B) + P(A2B)
= 31+31 (0.5 azuuu)
= 6.2 atm

mvdsediiasy
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6.1 Structures of compounds A to G are shown below.

OH

Compound A (1 point)

@)

Compound B (1 point)

Compound C (1 point)

Compound D (1 point)

OH

or

n-CSH17MOH

Compound F (1 point)

8 ! 6 ° 4 N 2 ! OH

@]

or

n-CgHy7
OH
@]
Compound E (1 point)
1

151413121110 87654320H

Compound G (1 point)

6.2 The structure of Reagent X is

6.3 The number of stereoisomers for H is

(1 point)

O O O

\)J\C, or

(1 point)

23=8

6.4 The structure of the (2R,3S,7R)-H isomer is

(1.5 points)
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Complete synthetic scheme —

OH OH @)
H,, Ni CrOs, H*
high pressure - T
high temperature
A B
mCPBA
ﬁ —\ i
1 equiv. CgH7Li, 0
THF, -78°C 0
\
C
¥
.
;
H,, Pd 15T NS

OH
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Answers to Problem 7 (12 points)
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7.1 Type of reaction and reagents used for the transformations.

(4 points)
Step | Type of Reaction Laboratory Reagent Explanation
- No specific oxidizing agent Aldehyde group is more easily
! Oxidation is available. oxidized the 1° alcohol.
(0.5 point) (0.5 point)
i 1) NaBHa4
I Reduction 2) H0" -
(0.5 point) (0.5 point)
o o .
i SUbS_tI'tUtI'On No specific reagent is available. 2° Alcohol groups have similar
(Esterification) activity.
(0.5 point) (0.5 point)
v Oxidation No specific reagent is available. Dehydrogengtlon can l.)e occurred
at various positions.
(0.5 point) (0.5 point)
7.2 Mechanism of step Il is (2 points)
o o H
H OH OH
OH T g\’OH B o_ O
HO” oH — HO ¥ __, Ho .
HO H® o* H
, O.H HO' OH HO' “OH
gulonic acid
(1 point) (1 point) (1 point)
7.3 ldentify the most acidic proton for ascorbic acid and write its conjugate base with a brief
explanation. (2 points)
OH

(_)H
HO. - O AP°
N -H*
H - —_—
10" “on

Ascorbic acid

(0.5 point)

OH
HO o o Ho. [ O ©
o OH o OH

Conjugate base of ascorbic acid

is stable dued to delocalization of electrons.
(0.5 point)

(0.5 point)

(0.5 point)
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7.4 Oxidized form of Vitamin C is (1 point)
OH
HO OO
H
0 0
7.5 Reaction mechanism for the interconversion of o and B-forms. (2 points)
o. ,OH o. ,OH o. ,OH
02 oH N
HO HO HO
H& — H&H — H&QO_H
OH OH
D OH (O
o-D-glucuronic acid B-D-glucuronic acid
(0.5 point) (1 point) (0.5 point)
7.6 A structure of glucuronide of B-D-glucuronic acid and phenol. (1 point)
o. ,OH
o}
HO

(@)
HO glucuronide
OH
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mneudeh 8 (9 azuuw)

8.1
JAsg o] Zn — Zn* +2e
gmofuelun | s 7n +20H — ZnO + HaO + 26 (0.5 AzLUY)
Jassmiunl % 0y(g) +2¢6 — O
anseniualng |y o f H0 426 — 20H (0.5 AzLUY)
. Zn+%0, — ZnO
OELAEREY o 270+ 0y — 2700 (0.5 AzLUY)
8.2 emf mm;gmﬁ 25°C = 1.65 \/ (0.5 ASLUW)
AOLNAUYN 2 AN
5Aa (2 Azuuu)
Muam AG® ve9lfnsennin AG = AGP(ZnO) — AGY(Zn) — % AGL(Oz)
= (-318.2)-0-0
= —318.2 kJ (1 azuun)
fnzunsg AG? = —nFE %
—(318.2 x 1000) J = —(2 mol)(96,500 J/VV-mol) E % (1 pzuuw)

E% = 1.6487V = 1.65V

mvdsediiasy




8.3

8.4
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4 @ [ a I
emf ienNuaugasypIoangauily 0.30 atm

= 1.63 V (0.5 Azuuwn)
ADUNANIN 2 ALK
2500 (1 Azuuu)
emf dlennusudosvesvandouiiy 0.30 atm = Efeu - 0'0392 log PL (0.5 AzLuw)
%)
B 0.0592 1 5
= 1.65- ——log 030 (0.5 Azuun)
= 1.65-0.0155
=163 V
wdevhuemein 1 luuuames = 63 L/s (0.5 AZLUY)
I o I
AU @ YIUINAW
7500 (3 AZUuY)
nAENMs % 0x(g) + 26 — 0% 13e Oy(g) +4e — 20%
<3 T ad o Aana o a Y
UM aanasou 4 mol mﬂgﬂimﬂmaﬂmau”lﬂ 1 mol
Srdoams 1fuunmesiingzua 2.0 x 10° A lu 1 Sufidesld
1C 1F Imole 1molO
mol O2 = (2.0 x 10° A) x (1 5) x TAs*96500C % 1F * 4molec (1 pzLuu)
= 0.518 mol (0.5 azuuw)
fanudunssena 760 mmHg p1mAlszneuaie Oz Sevaz 20 TaoSuas
T GNeR! ‘ﬁmmﬁumimmﬁ 1 atm anuAugeeves O2 = 1 atm x % =0.20 atm (0.5 Azuuw)
Murulsuas O, 910 PV =nRT
v = (0.518 mol)(0.082 L-atm/mol-K)(298 K) 1 Az

0.20 atm
63.29 L = 63 L/s
15umsorma = 1suas O, = 63 L/s

(1H9991NMUIUANUAUEDEIINDAT1AIU Tua TaerlSuiasaan)
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Mmaeuden 9 (23 azuuy)

9.1  gnIveInznaUYII A Ao PbCl; (0.5 AZLUY)
) Zn(OH)2, Mg(OH):
ANTUDINSNOUVI B AD . (0.5 azuu)
N (Maovay 0.25 azuuu)
gasvodaznouv C Ao Mg(OH)2 (0.5 Azuuw)
gaIveNas D Ao Zn(OH)42* (0.5 Azuuw)
gasveNms E Ao PbCls? (0.5 Azuuw)
9.2  geometry vo3as E o distorted tetrahedral (Seesaw) (0.5 azuuw)
9.3  ddum Kr vosansaadouainun lhieeiludail
Zn(CN)4* > PbL,%" > PbY?" > ZnL,>
(0.5 Azuuw) (0.5 azuuu) (0.5 Azuuw) (0.5 Azuuw)
9.4  dumsiinadie (1 Azuuu)

Zn(CN)4>* + 4HCHO + 4H,0 = Zn** + 4HOCH.CN + 40H"

mvdsediiasy




9.5

$ouazuod P2 lumsazanediedy = 5.83
9 o 2+ Gl o Y 1 _
JoeazUDY Zn°" lugisazaigniogny = 8.18
9 o 2+Gl o % 1 _
Joyazvod Mg~ lumsazagniog N = 4.18
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ADUNANYY 2 AU

A5Aa (4.5 Azuun)

(0.5 azuuu)

(0.5 azuuu)

(0.5 azuuu)

mol (Pb?* +Mg?")

mol Pb%*

mol Mg?*

mol Zn?*

% Pb**

% Zn?*

% Mg2+

0.0200 mol EDTA 1 mol (Pb*"+Mg?")

40.00 mL EDTA x

8.00 x 104 mol (Pb2* + Mg?*)

X
1000 mL EDTA 1 mol EDTA

0.00750 mol Mg** 1 mol Y+ 1 mol Pb*"

15.00 mL Mg?* x

1.125 x 10~* mol Pb?*

8.00 x 104 mol (Pb?* + Mg?*) — 1.125 x 10* mol Pb%*
6.875 x 1074 mol Mg?*

0.0200 mol EDTA 1 mol Zn**
X
1000 mL EDTA 1 mol EDTA

25.00 mL EDTA x

5.00 x 10* mol Zn?*

207.2 g Pb** I
x
1 mol Pb**  0.400 g sample

1.125 x 10~* mol Pb?* x

5.8275 = 5.83%

65.4 g Zn** 1
X
1 mol Zn**  0.400 g sample

5.00 x 10 * mol Zn?* x

X

8.175 = 8.18 %

24.3 g Mg** 1
X
1 mol Mg?*  0.400 g sample

6.875 x 10~* mol Mg?* x

41766 = 4.18%

X X
1000 mL Mg?* 1 mol Mg** 1 mol Y*

x 100 %

100 %

x 100 %

(0.75)

(0.75)

(0.75)

(0.75)

0.5)

0.5

0.5

mvdsediiasy




9.6

9.7
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Y
FrmmzdSins Mg?* Taems Inmsany EDTA tiies 1 41 v ld lae (1.5 Aziuw)

- iy NaCN 15 mnannnifumeasluasazate eivetfesriulaild zn?* mlgnsenu EDTA) (0.5)

- 1 2,3-dimercapto-1-propanol asluaisazany (ivorfoariululs Po% Winlgnsenu EDTA) (0.5)

- lmmsasu EDTA fi pH 10 (AuAy pH Measazarnivivles) (0.5)

9.7.1 1iwesnlFnruny pH 5.5 naziinnuguestiviesgenga Ao

O acetic acid / sodium acetate
O lactic acid / sodium lactate

) ) (0.5 pzuu)

M potassium hydrogen phthalate / potassium phthalate

0 sodium dihydrogen phosphate / sodium hydrogen phosphate
25Aa (1.5 azuuu)
o 4 =1 - A A 9y 9 1 1w A [A-] _
1llesazl buffer capacity gangaiionNUVNIUVDIANTA-UAINIAY HIO E =1

v A [H:0'] [A7] R

1M HA+HO0=H30"+ A™; Ka = W = [H30"] #se pH = pKa

(e Tazsis outivles ltamuud uvesgnia-waaianu linu 10 1 wie pH = pKa = 1)

[ 2’; ~ Y 4 A - ~ J A
astumdesmaiss suaisazanetivies pH 5.5 71 buffer capacity geiiga A3 ldnsasouni

pKa Indifes 5.5 wnniiga merudugiua udalsy pH Taeldnsaunvdewann (1)
acetic acid Ka=18x10° pKa=4.74
lactic acid Ka=14x10% pKa=3.85

hydrogen phthalate Ka2=39x10°% pKa =541
dihydrogen phosphate  Ka2 =6.2 x 10°  pKa =7.20 (0.5)

potassium hydrogen phthalate 3 pKa 1ndife 5.5 mﬂﬁqﬂ S Shas eutivvlo$ pH 5.5 dif

=1

buffer capacity QQ‘Viﬁﬂ

Q
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9.7.2 15masvesasazats NH; udu = 34 mL (0.5 AztuY)
vhufnues NH4CI = 4.8 g (0.5 Azuuu)
poUVIIIATY 2 A2
7509 (4 Aziuw)
asaza1etiniios NHz 2.0 M / NH4Cl 131103 250 mL & pH = 10.0
28 g NH3 1 mol NHs 0.88 g conc. NH3 1000 mL

ANUAuT U9 conc. NH3 x x x
100 g conc. NH; 17.0 gNH3 1 mL conc. NH3 1L

14.5 mol NH;3
= — = 145M D
1 L conc. NH3
Y ) 2.0 mol NH3 1000 mL conc. NH;
14 conc. NHz = 250 mL buffer solution x — x 1)
1000 mL buffer solution 14.5 mol NH3
= 34.48 mL conc. NHz = 34 mL
31 1 31 2
pH=10.0; [H30']1=1.0x101 NHs" + H20 = NHs + H30*
[NH;][H;07] [NH;']
NHs" + H20 = NHz + H30* Ka = ————; [H307] = K
4 2 3+ Hs a NHe] [H3O™] a (NH]
NH;|[H:0'] NH;
a = % = 56x10% pH = pKa + log [E\IHA; +]] Handerson-Hesselbalch equation  (0.5)
(2.0)(1.0 x 10719 y .
= 5. - 10.0 = I 6x 10719 + 1|
[NH, ] 5.6 x 10 0.0 og (5.6 x 10) + log N
(2.0)(1.0 x 10719
1 = —log [NH4*"] = 10.0 — log (5.6 x 1071%) —log 2.0
[NH4'] 56x101) g [NH4] g (5.6x10) —log
= 0.357 M [NHs"] =0.357 M (0.5)
;L _ 0.357 mol NH,Cl 53.5 g NH4CI
vunues NH4Cl = 250 mL buffer solution x (@D

4.77 g NH4CI

X
1000 mL buffer solution 1 mol NH4Cl
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aunsaminalanzminled 403 pmol (0.5 AziuY)

< o <
Ao U YT IUIUAY

5A0 (2 AZUun)

10 mg BAL
15 BAL Tue1 1000 mg  =1000 mg &1 x ——— = 100 mg BAL (0.5)
1000 mg 81

waluanaved BAL (CsHs0S2) = (3 x 12.0) + (8 x 1.0) + (1 x 16.0) + (2 x 32.1) = 124.2

1 g BAL 1 mol BAL
X
1000 mg BAL  124.2 g BAL

1aulua BAL Tuen = 100 mg BAL x

8.052 x 104 mol BAL 0.5

9 H v
vInaumslutun 2 Taneazna (Pb?*) 1 mol MamsiFagouny BAL 150 LH2 2 mol

PbY% + 2LH, — PblL,? + 4H* + Y4
Vinalaneniiniifaasdadeusu BAL

1 mol Pb**

8.052 x 104 mol BAL x ——— = 4.026 x 10* mol Pb?*
2 mol BAL

10° umol

4,026 x 10~ mol Pb?* x D

1 mol

403 pumol
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maeudei 10 (10 azuu)
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10.1 Taseadreawiiaves cisplatin fie

Cl

I
H3N—P|t—CI

NH3 (square planar)

9

10.2  UAUMWANSHENTZAUNAINUYEY d-orbital ves cisplatin Weuladail

v Y
10.4.1 aumaannnavuludu

(1 azuuw)

(qa3v03 A gn 0.25 Azuun / aums1agsaugn 0.25 Azuu)

mvdsediiasy

dxz_yz
dy izu%a d-orbital (0.2 x5) 1.0 azuuu
/ Y. (2 Azuun)
d s MILINTEAVNAINY 0.5 AzuuY
1 dy ﬂ”li‘lJ’i’iﬂalgﬂﬁiﬂu 0.5 Aztuy
ﬁf’) dxz dyz dZZ
ﬁﬁl dxz dxz_y
filfe
[PtCI2(NHa)2](s) + H20(I) = [PtCI(H20)(NHs)2]*(aq) + Cl(aq)
M lidsuganaiives A Tildnzuuu) (0.5 azuuw)
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10.4.2 anudutuves Aflauga = 0.025 M (0.5 AziuY)
anutuduves Biiquga = 1.1x10° M (0.5 AzUY)
anutuduves CI- fidupa = 0.025 M (0.5 AziuY)

25Aa (3.5 AzZUUN)

) { 1 { 9 v g { o Y
Ui 2 imnenauaatioonuuin 11n 9 msmuran [A] wag [CH Jsensodszanala

Tasainn [A] uag [CH] mmﬂﬂﬁﬁ"%aﬂueﬁ’uﬁ 1 iy 1)
PtCl2(NHs)2(aq) + H20(l) = A(aq) + Cl(aq) Ki=3.6x103 Y

Al[CI” 2 ~ 05

AT _ X 564107 (©5)
[PtCl2(NH3)2] 0.2-x D,

udaums Taglienmsatlsznadn 0.2 - x = 0.2 18 eswnar Ky limguileisnniu 0.2 M

J

2’.: Y (= Y
L‘Wﬂzﬂ%ﬁ‘uullﬂﬁllﬂﬁIﬂEJUliJNﬂﬁ‘lJiglﬂmi]zulﬂ

X2+36x103x-72x10% =0

> D
-3.6x107° £,/(3.6 x 107 4 x (- 7.2 x 107
X =
2
x = [A] = [CH = 0.025M J
YUt 2 Aaq) + H0(l) = B(aq) + Cl-(aq) Ko=1.1x10° (0.5)
BJ[CH]  [B](0.025 M
Bl _ [BIC )~ 11x10° (0.5)

[A]  (0.025M)

[B] = 1.1x 10° M
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fmeuden 11 (10.5 azuu)

111

11.2

v

1 H 9
(2.5 azuuy) @shdiiannsaszygasmiiidanulduazgasniifdulyidnaue

'
v

Ao ' aa Y A
asngs liansoszygasaiinganu 1@ Aves C

{ ' ) { o {
gasalinuaasdinvesasdegouiniuly ldvesasil

[Mn(C204)2(H20)2]  [Mn(C204)(H20)4]
qmaz 1 AZLLUHY

MINAADUNBIUTUF AT

v AaaAa

I 4 % a S ~
C,042 Wludriand 3alddeend lad 1wy KMnOs 1 lnmsanifsunaives

C204> fogluaismadonld

(2 AZUUU) UNUNINUAAITZAVNAINUVDY d-orbital

A F
T .
T T T N It T
(L azuuu) (L azuuu)

mvdsediiasy
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11.3 (6 AzLUY)
1 le Tmesnivuavedans G = 10 (1 azuuw)
Fomusanguuesmadedon G MilullIdnanualaslidesszyyeleolames (2 azuun)
aquadioxalatothiocyanatomanganate(l1)
aquaisothiocyanatodioxalatomanganate(l1)
A
¥oaz 1 ATUUY
HUBLYIR) vz ldmsveniiuauues C.042 i bis(oxalato) Alg
H v H x
suaas geometrical isomer #1iilu 1 1@ snuavesansi@enyemnduuu 1 a3 (3 AzLUN)
BB 1T ceoveeieces ettt st A sttt
H Y 9
11 geometrical isomer Milu 1/ Idnanuadail
sen 1% Ho 1 sen ¥
O/I[,, | “\\\\O O/II,, | ‘\\\\\SCI\I O/I/,, | ‘\\\\HZO
‘M ) ( M ( M
(o' | Yo o” | Yo, o | Yo,
H,0 01/ ol/
trans- cis-(SCN-oxalatel) cis-(H,O-oxalatel)
3 enantiomer % enantiomer
ToTmmesay 1 azuuu duleuyeves isothiocyanato 11 deanazi Iaels NCS unu SCN
(lisuiludoaszaylizy)
InagNIAN
. 4 msiih v -,
Ny | @15agany al Yoyaau e o AATIVITOU
Tnamesnuasazaiy
1 A LAUBDT T KsFe(CN)s [MNn(C204)3]*
1 B B KsFe(CN)s [Mn(C204)s]*
2 C HAAUUBSAURA CoH1206 [Mn(C204)2(H20)7]
2 D YUY Ni(en)sCls [MN(C204)2(H20)2]*
3 E oo / anpznouiomy Ba?t Mn(SiFs) [Mn(H20)6]?*
3 F TRRIR Y KsFe(CN)s [Mn(CN)s]*
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fmoudoni 12 (11.5 azuuw)

v aa 2 o .
12.1 msvaaanaseuved Fe uaz Cr Tuusil uazswau unpaired electron

12.2

12.3

Fe2": 1s? 252 2pf 3s2 3p® 3d° #30 [Ar] 3d°
Fe ad ~
4 prannsounYy?

Cr¥*: 152 2s? 2p° 3s? 3p° 3d® 30 [Ar] 3
Cr a g ~
3 alannsouIAg)

2500 (1 Azuuu)

(1 azuun)

(1 azuuy)

v ad
m3IdndlanasouveIozaoy Fe : [Ar] 3d® 4s? ae Cr : [Ar] 3d? 4st
a a o I o w
duyAlauenNTIATUUee Fe tag Cr Tu FeCr04 111 X tag y audiau
VA& o <
X +2y—8=0 mnduwavsmiwaufo x = +2 uaz y = + 3

A g 2R adg 1
Lll'ﬂlﬂuul'f)@@u mmaﬂmau“lu 4s p9nnNoU

(0.25 azuuu)

(0.5 pzuw)

(0.25 azuuu)

aumaall (1.5 azuuu)  mnlfisendesldanuiou eaz I3 lugundile)

v r'd
AszuIumsn la Insdon luuSans

q

FeCr204 + 4C — Fe + 2Cr + 4CO (0.5 azLuw)
nszuumsi R TandlennSqns
Na:Cr,07 + 2C — Cr203 + Na2CO3 + CO (1 Azi)
Cro,03 + 2Al — 2Cr + Al,O3
Al iidodls = 1.9(3) kg (0.5 AzLuw)
509 (2 Azuu)
5’13’3;6@@1%% (FeCr204) 1 mol aztna Na2Cr207 1 mol iag
naumslude 12.2 azina Cr.03 1 mol Tagazld Al luns5a74 2 mol
uAusHU3 N3 80 % duiuvziia Cr,05 eg1aan 80 % dav
maimaqmm FeCr04 = 223.8 (0.5 AzLuw)
. 1
5 Sudu = 3 —x—— 0.5 azuuu
U Tuaved FeCr04 5uaU 10 x 10° x 700 X 77338 ( )
i Y 1
o A a K 1 _ 3 -
1IN Twaved Cr.03 Mnavu (eg1aw1n) = 10 x 108 x T00 X 738
o A 80 1
I Tuaves Al Ndesls = 2x10x 103 x — x —— (0.5 AzLUY)
100 223.8
a g 3 o Ay D) 3 80 1
Andluhminues Al 1deels = 2x 10 x 10% x — x x 27.0 (0.5 azuuw)

100 223.8

1.93 kg
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a

12.4  waniidszaninmmsisosdageandi (Gesezaon lduiuni) Ae wanwues

Al (0.5 pzuuwu)

wara (1.5 aziun)

A 1 3}, = Y Y A ] 1 9 &’, [
iognnozaonlunaazsuved Al Seanuuduialndya masrosnalosun uazsuae 11l
Sov o (] { A g}/
pzABUNIAAIDY TUNGUANAINTULSIN
[l = [ g’; < 1a @ Y Aa @ g’/ [ < = Y I
drunsal Cr ozaonluuaazsun luFanu (nsearvanu suae lunveFeslvmiiuuuy body-
. 1 4 < @
centered cubic 15i1@) iieguingilaziinldsaon
2 A 4 2 S Ly v v A o
UBAIINY 1UDIFT899EADY 3UU LU Al 02adur Ao UABUAIUDEADNDUTIUIU

A £y Y] Y A o
12 aznou Glummz‘n Cr 92aouvilIvionaoNAg9zAdNoUIIUIU 8 aznol

AV AN AN
Body-centered cubic

Each successive layer is
placed over the holes of the

(4) loyer {8 layee ) toyor

layer below it.
cubic closest packing body-centered cubic
(fe5118 0.5 Azuuy Nagil « az 0.5 azuuy 2 31)
125 ANURULUUYDY Cr = 4.90 g/lcm® (0.5 Azuuy)
Faa ldnegimihesadlsznoudis (2 azuuu)

simple cubic nezaenlumitead = 8x1/8 = 1 (0.5 Azuun)

, v 1x52.0

walu lwbowaa = ———— ¢
6.02 x 10

ANNEIMNVELIAA = 2 x 130 x 100 cm (0.5 Azuuw)

(11199910 2 DLADUTNHTN)

Y31a3ved 1 miiawad = (2 x 130 x 107193 cm?
, M 1x52.0
ANUHUWUY = — = > -

Voo (6.02 x107)(2 x 130 x 10

(0.5 Azuun)

10)3 glcm3

= 4.90 g/cm?®

(0.5 Azuuu)

51/
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