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EZFE B
BEEEHE =-0.90 5T = -kN; k = 0.693/ty2; typ = 1.24 x 10% s
#H N = _090xty, _ =1.6x10°
0.693
KzE A
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iimHy mole: 0.4 x 50/1000 = 0.02 mol  (FH¥FY 30mL fi%)

HEE i mole : 0.02 x (50/30) = 0.0333 mol, fi&5r1-&: 1.5/ 0.03333 = 45
S 1-ik mole : 0.02 x (50/30) /2 = 0.01667 mol, %4> T-&: 1.5/ 0.01667 =90

(A) CyH,0, EEFE-T- MW: 90

EE:E

49/24.5 = 2 mol gas

2 mol x 400 ppm = 8 x 10 mol

8x 10”x 44 =352 x 10* =0.0352 g =35.2mg

&% B

KMnO42H. =0.02 x 0.2 =0.004 mol

1] K7 JE SO, = 0.004 x 5/2 =0.01 mol

P=nRT/V =0.01 x 0.082x 300/0.3 =0.82
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25. 5%  BDE

(B) &otsl (D) Epgdasf (E) SURRIE A s i i

26. B5Z& 1 CD

ABE i - (A) & (B) fix (E)3f& (Li, B, F)

27. %2 1 ABC
A-~B-C-DFIBFs &2 sp?: E B sp’

28. %2 : ADE
CHa(g) +2 O2(g) — CO2(9) + 2 HO(1) ;
CaHg(g) + 3.5 02(g) — 2 CO2(g) + 3 H20(l) 5 AH(CO2) =X » AH#(H0) =y
—890 = X + 2y — (=75) : —1560 = 2x + 3y — (-85);
X =-395 (A IEfE) - y=-285(B #&&%)
(C) 42 ; 890/16 = 55.6 » 1560/30 =52 : HfE > k¢
(D) WKIEY)Z HERIBEY) Z AREAIHIE] » #or4RErss (IErk)
(E) KIERRAS T 2 AERDE/D(H0 Rihg) - RASSR TG IR (IEHE).

33. %% : BDE
fEzfsE 0.18 g /K58 & ER/K L REF
(P/760)x2.45—(0.18/18)x0.082x298
P—76>23.5 mmHg (76/23.5=3.3 {)
2% /K& RS K

36. &Z : BCD

Cr,02~ + 6 Fe2* + 14 H* — 2CP* + 6 Fe’* + 7H,0
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(A) m=icRT ; 3.936 =2 x ¢ x 0.082 x 300; ¢ = 0.080 M (%%fi4H) (3 47)
(B) 5.166 =3 x ¢ x 0.082 x 300; ¢ = 0.070 M (%) (347)
(C) 3.183 = x 0.082 x 300; ¢ = 0.155 M (B T-4E L) 2 43)
[NO5] =0.040 M = [Ag™]o; [Na'] = 0.070 M; [SO4*], = 0.035 M (2 4%)
2 x M S04~ Vi - HifF-405E = [Na']+ [NOs] + [Ag] + [SO4]
0.155 = 0.070 + 0.040 + (0.040 — 2x) + (0.035—-x) ; x=0.010 M (347)

BEF1ZSK ¢ [AgT] = 0.020 M > [SO44]1=0.025 M
i K (BESR) = (0.020)* x 0.025 = 1.0 x 10™ (4 4%)




(A) 2Ca0, —>2Ca0+0, (44})

(B) HEMEiREE 33.6 ML FYE AL 1.5 x 107° EEAESR » RiER(2)Ca0, &

0216
027

1.5x1073x2 = 3.0x 10 ELH =72x3.0x107 = 0.216 75 - EEE4E = x 100% =

80% - (4 43)

(C) 5 CaC,04 + 2 KMnQ,4 + 8 H,SO4 — KSO4 + 2 MNSO,4 + 5 CaSO,4 + 10 CO, + 8
H,0
a+b+c+e+h=5+2+8+2+8=25- (547)

(D) 3HEE KMnO4 0.02(M) x 0.031(L) = 6.2 x 107 BLH - (7 EE4%1 CaC04
2x6.2x107 = 1.55x107 BLH» S 1 CaO + Ca0, - xHo0 BLHYAI BT CaOy

Y EE B B 0.120%0.80 = 0.0960 7 » Z5 A 1.33x107° ELH. » ZHA Ca0, - H,0 HyELH 8 -
CaO HYELE R 2.2x 107 B5H. » HE B 0.01232 72 - JhiEHS/KE 5 0.120 -

0.01168

0.0960 — 0.01232 = 0.01168 7 » (At =133x107» x =048~ 0.5 = (4 47)




(A) Ca®* + C,04% + H,0 — CaC,04°H,0 (5 47)
(B) 5 (COOH), +2MnO, +6H" —10CO, + 2Mn** + 8H,0 (5 43)

(C)[Ca**]= 8x10™ x 0.02 x 5/2/0.005 = 0.008 M
0.008 x40 = 0.32 g/L = 320 mg/L = 320 ppm (5 4)




A B C

EtO_ OSi(CHj)3 E@KOH H?NAOH

4 points 2 points for TMS deprotection 4 points for ethoxy group
Substitution by amino group

D E

H r;lHBoc
HOKN ‘n/\/\coo'eu
0

4 points for amide formation
2 points for the corresponding ester formation

-2 points for wrong or undefined stereo-chemistry

(2 rutes may apply at once)

NH;

H :
HO‘A’ 2 7 cooH
o}

4 paints for Boc and '‘Bu deprotection (zwitterionic
form is also accepted with no penalty)
-2 points for wrong or undefined stereo-chemistry




