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101Mmﬁ %40 (CH;COONa) k7% 7% @ ’Tfllif’ﬁiﬁéi‘?

(A) [CH3COO " ]>[Na'] (B) [H']>[OH ]
(C) [Na']>[OH ] (D) [H']> [CH3COOH]
2. ¢ ﬁ$ ),’LJ%F% 2l )ﬁ.’;iﬂ—"‘é» . C2H5OH +a 02 — b C02 + cC HzO
(H: 15 O: 16)
P asbrcEEF BRETES e FR2VE Ilmol 1T i T AP AT
(A) b+c=5 (B) a=35
(C) A2 54 ek (D) A # 448 L 5 COyS.T.P.)

=0 334&55%‘#'? PBELEFRFLIEE  BAAFHERLIZIAFL . 1!2.11 P 1 e

3.t wEF RASBHC o F ¥ s 0.0l Ms™(25C) 5 R 248 7355 Bl 4248k R [AL=0.1M

P 7 2 FE 2

(A) i# F 7= rate=k (B) integrated rate law [A]; — [A], = kt
C) F L %8 41,=09s (D) 10 5% > [A]=0.025M
4, ¢ i F v q s fEF ok BB F4eT
(H)H,O, + T — H,O + 10 (slow, rate constant k;)
2)HO, + 100 - H,O + O, + I (fast, rate constant k»)
SELE L T3
A T E?RAS (B) rate =k;[H,0,][T]
(C) ®F &5 1 2H0, -»2H,0+0; (D) i# F 42 F s (1)

5. F Al ig‘i? ALV A E — & 3 % (buffer solution) ?
(A) 30 0 mL 0.10 M NaOH > 10.0 mL 0.10 M CH;COOH
(B) 15.0 mL 0.10 M NaOH - 15.0 mL 0.10 M CH3;COOH
(C) 15.0mL 0.10 M NaOH >20.0 mL 0.10 M CH3;COOH
(D) 10.0 mL 0.10 M NaOH - 5.0 mL 0.10 M CH3COONa

6. 11 0.08M & § {4k ki3 £ 100 mL > 0.08 M =33 fe(HA » K, =100 ki3 % » & if %

PF3IRE-K AR IpH B L &+ 2 (logo2=0.3010 » log;o3 = 0.4771)
(A) 10.7 (B) 9.3 (C) 8.7 (D) 7.3
7.0 E FOVACRBREF R BEHAPRB R > BF L 2L 5 pH=9.00 T AR F Lk
77 7 (indicator) ?

(A) Methyl orange * pK, =3.47 (B) Methyl red » pK,=5.1

(C) Bromothymol blue > pK,=7.1 (D) Phenolphthalein » pK, =9.3
g 5']1?"# Aok A fER R 7

(A) BaCO; » Sp— 5.0x%x107° (B) CaF, K,=3.9x 107"

(C) PbCrO, » Ky, =2.8 x 107" (D) AI(OH); » Ky, =1.3x 107

B3 R
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

MAT A 545 ¢ o i3 g & s (hybridization orbital) @ i@ ﬁ T+ FE?

(A) Oz > sp’ (B) COs* » sp’ (C) I+ sp (D) NO, » sp”

TG P RS RS R spt G BB 2
BH; HCN SO; NH; CH; CH;'

(A) 4 B) 3 ©) 2 (D) 1

TAS TS RPARE D R hE G AR
HOCI HCN CS, NH; H,SO;

(A) 4 B) 3 ©) 2 D) 1

BREER P S 6w 2 3 H = § fe(face-centered cubic unit cell) - 2 & $eni £ 8600 pm ; 3%

SRRFhEEE o

(A) 3A (B) 2.6 A (€) 2.1A (D) 1.4 A
FhEpB LG e E R BRI E L 360pm ;4 Bhm AL 896gem ™ 35 4

fg,ﬁw wE o (N:6.02x10%)

(A) Cu (63.5) (B) Ag (108) (C) Au (197) (D) Cs (133)

EivePpE o ERAY 7 1495%C;5515%H; 289%N ;5 16.5%0; %2 »3 85194 1]
e (C:123N:14)

(A) ]92? ;T“ C5H7NO (B) s+ 5('\: C4H5N02

(C) A&+ 3% CgHiN4O; (D) &+ 3% C;HisN,O

FhpkaR TREEAFEA% > m A E1.05Sgem’ o pt & hERA R AL R ER E
< (Br:80)

(A) 18.0M (B) 11.6 M (©) 622M (D) 5.12M

4 4 NaHCO; 2 NayCOs 5t & J» e384 2 %1% 0.035 mol HCl(aq)}s 7 #-2 % 2 F oo 2 &
0.025 mol 17 CO; ° F R 3Z:## Y Rz 7 NayCOs ? % mol ?

(A) 0.030 mol (B) 0.025 mol (C) 0.015 mol (D) 0.010 mol

FEFEEOFHALE Elatm 300K PFHE %R L 09/l BT SR Y LT
(He'4 ; Ar:40)  (R=0.082 L - atm / mol - K)

(A) % F 7~ & 0.68 atm (B) & # %~ /& 0.68 atm

(C)  # ehx B & F 042 (D) % B L F 05

BeALE T X B R BB LN 0 BEAR 02550 0 (PR latm o PHELSREAF WD 1450 0 ¥ 875

e o pLAlenpN o g o AE . o (latm - L=101.31J)

(A) 996 ] (B) 7541 (C) -7541] (D) -9961J

e 12A—B AH=150kJ 3B—->2C+D AH=-125kJ

E+A—-2D AH=350kJ
Bl B+D—>E+2C AH= o
(A) 525kJ (B) 325KkJ (©) -175KJ (D) -325kJ

ARERED PHEEWNE LA SR ?
(A) ¢ % (B) & ¢ % (C) £~z D) #7 =%
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21 3 2 E T At 9T 1 Zn(s) | Zn*'(aq) || Cu?'(aq) | Cu(s) 5 T F e K I AE 9
(A) ¥ ™2 F ¥ 1 Cu(s) > Cu*'(aq) +2 ¢
B) B AL F RE: Zn*(aq) +2 e — Zn(s)
(C) & 5 & R A&l
(D) %5 &4 : Zn*"(aq) + Cu(s) — Cu’'(aq) + Zn(s)
22. 3R ETS b7 A
Fe(s) | Fe*'(aq) || MnO4 (aq), H'(aq), Mn*'(aq) | Pt(s)
THRETUFRL TS T ?
(A) 3 4c[Fe” (aq)] (B) ' 4[MnOy (aq)]
(C) # +:[H (aq)] (D) [H (aq)]# ¢ FF T # T &
23. Mtigrk(dryice)h B ER % > T A L FE?
(A) AH>0> AS>0 (B) AH>0+»AS<0
(C) AH<0> AS<0 (D) AH<0:» AS>0
24, FH L 2P RE A F H g0 4o CIE (% - Agta ) =578 kl/mol » TE, = 1820 kJ/mol >
IE; =2750 kJ/mol » IE; = 11600 kJ/mol ; #* ~ & & ¥ s & = o
(A) Al (B) S (C) P (D) Si
25. 2 A fhle g 0 B2 Bo A mnTioR T L 108 T AR I A ?
I. i’—:’/g‘*ﬁ)fﬁi?'madﬂ-ﬁz II. 327 5 106 HF + #c
Il 323§ 4k 0¥ 3 Iv. “B hp Ry £ 80%
V.'"'B & p KA chy B ik 80%
(A) 1~11 (B) I[~11~1V C I-11-~V (D) I~V
26. 3w BAR A 0 B P~ v eh PConmr KA G T A B E SRR VREAR 4 % & ¢ BConmr %
# 7
(A) 4,4-dimethylcyclohexanone (B) 3,3-dimethylcyclohexanone
(C) 2,2-dimethylcyclohexanone (D) 2,2,4,4-tetramethylcyclohexanone
27, EH B EFH U AIT S 'erL %F e
= O
(A) Na, NHj; (B) 1. Hg(OAc),, H,O; i1 NaBHy
(C) 1. Brp, ii. 2 KOH (D) 1. BHs, ii. H,O,/OH
28. TR N (-IV)R o VRB R T S E e R B A S Y
HO.__~__CHO CHOH, H+ -
heat, -H,O

OCH;

0 HO\/\)\OCH,& (In Q\OCH3 (1) QOH (IV)Q

(A) 1 (B) II (C) I (D) IV
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WA A R TR TR o TR WL PR A
= \sgj&,i{fé%sué’* BET AEFERFHITE > BAABHALI A “*A\MQ.EFF'«*)%I
Ry 2@ 31 «’E(%) ARBIFEEE > 2o RTaREARE -T2
PEEF -
I ABEEREERF R -y > 2 FHIES
29, THC LG H X g # Na,Cr,07/H,SO4/H,0 % i ?
I
(A) 1 (B) 1I (C) 1 (D) IV
30. T A (I-1V) ¢ ,V}’Kx]}q\lz’"fﬁ)ﬂ?:ml FWAL?
NH,
i ©5 @i)
©f‘j Na, NH5
MeOH
1 v
(A) 1 (B) II (C) 111 (D) IV
31. j&2 (ethyne) 5 Azdptr > & & & % *x(n-octane) ° T A & % o o AL R
(A) 1. NaNHz, 1. CH3(CH2)4CH2BI‘, 111. Hz/Pd—C
(B) 1. NaNHz; 1. CH3(CH2)3CH2BI‘; 1il. Hz/Pd-C
(C) i. NaOH; ii. CH3(CH,)4CH,Br; iii. Ho/Pd-BaSO4
(D) 1. NaOH; ii. CH3(CH;);CH,Br; iii. Hy/Pd-C
32. FAlw A £ AT L CsHigBry 0 8 ¢ vRip v i TH-NMR 6 3 diedfp i £ 40 457 2
it & i # (chemical shift) : 3 1.0 (9H, s) » 5.3 (1H, s) °
Br
Br Br
>‘\( )\,L N G NBr
Br Br
1l \V}
(A) 1 (B) I (C) I (D) IV
33, Tlw e fpid st P oooRiet B T D24t 4p B 44 (diastereomers) ?
COOH COOH COOH COOH
COOH
' w—toH Ho—}H " w—-on Ho—|H . H_Cfg: i on
HO——H H——OH H——OH HO——H Ho——t  H——oH
COOH COOH COOH COOH CooH COOH
\Y COOH COOH
HO——H  HO——H
H——OH HO——H
COOH COOH
(A) L1 (B) L, 1V (C) 11, I1I (D) IIL IV
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34, 4 AArit &4 0 H A3 8 CHsBro IR £ 7 & 3300 cm™ (m) » 2225 cm™ (m-w)$ e jc o
T o PER e IR EH?

H, Br _
Br% ‘c=c=C =
H H Br

Br
| I 1 \Y
A) 1 (B) 1I (C) III (D) IV
C 3 AAwit &4 0 v 'H-NMR %38 A7 = B 12 54 signals) -
'L‘}] ILL‘}Pz\:‘ ,];—‘%‘Jf,;L‘IJI'IHNMRJOF‘H'?

SR N e

(A) 1 (B) 11 (C) I (D) IV
36. HE A (I-1V) B ET I F gehi & § AL ?
NH2 N02
i CHs CH,
© HNO, Br, (CHg),CuLi  H, . [ 1l
H2804 FeBr3 pPd/C : NH2 NH2
L Sle!
Br Br
(A) 1 (B) 11 (C) 1I (D) IV
37. f#%;‘(I-IV)“ ’ “7'3?[# ¥ Tk }@ml 3 t&ﬁ?ﬁ' ?
CHj CH3 C C HO CH
\OH \Br S
(A) 1 (B) I (C) 11 (D) 1V
38. TAliLE P o HE -G 4EI-1V) (HEEr7 ) 5338 R 4 7
I Y
H3C l H,/
H /CHZ
HT H H\
| 1]
(A) I>11>I1>1V (B) I>1I>11>1V ©) IVv>1I>11>1 (D) HI>1II>1>1V

P

5 B4 R4
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39.

40.

41.

42.

Simvastatin » i 4T > B - A i REE S U E REEMC L REEH 2 R <
##¢ (chiral center) ?
0

HO\C(
(o}
o :

Simvastatin

(A) 4 B) 5 ©) 6 D)7

T 7|3 B confomational isomers » conformer I ¥ conformer II 4 Newman projection # 71 4% @ &
FHREAR S ® ?2(% 7 HoH eclipsed = 4.0 kJ/mol » H&CHjz eclipsed = 6.0 kJ/mol » CH;<CH;
eclipsed = 11.0 kJ/mol » CH3<>CHj; gauge = 3.8 kJ/mol ; ¢ = dihedral angle)

H3C

CHs H3C
HES NS
L
H H H H
H
! 1]
( 6=60° ( 6=0°
(A) T v II % %_15.2 kJ/mol (B) I +* II % %_10.2 kJ/mol
(C) I v II % =_11.2 kJ/mol (D) I v II % %_3.8 kJ/mol

TSR R (TR ) o RS AIV)P 0 m R b A 0
HO
HO
@e_ \/Y /Y
HBr  Na=-H HjPd-BasO, 10,  NaBH, | !
- 2. Me,S  on
)ﬁ/ %H
1 v

(A) 1 (B) II (C) 11 (D) IV
% w2=(morphine) ¥ #i8 5% 4 > 30 ey i i ¥ 1A 2

N-CH,

®)

(A) v B> 3° % (amine) > £ - f&2 J~dk(alkaloid) > vk 35 > 3 58 4 ek Jf (7
(B) © 3 I % %47 < (chiral center) » 334+ 3% 32 B2 WA 5

(C) ¥ CHuN, & J&s € 193] F & Fl(codeine) » ¥ F F|H & 5 1L v5 i %

(D) b R
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43. T 55 B gg Y o ik Py Cahn-Ingold-Prelog L7 > ¥ i che f& (configuration) & £ >+ Z-form ?

H  CH(CH3s)2 HC  CH=CH, H <CH(CHg)z Hs %<COOH
HeC  CHOH H  CHs CH=CH, CH,OH
I I 1] v
(A LI (B) 11, 111 (©) 1L, 1v (D) w b % & Z-form
44. dpiaT 54+ (1-1V)H ‘e fi (configuration) 2> R or S-configuration e
(‘3H3 ‘OH H. -0 "\IHz
Hive C HC'C  p—on  Hm-
ns” COOH 7 coon CHZO(;'H C:H5 C\CH3
| I i \Y
(A) =S, I=S,[lI=R,IV=S (B) I=S,II=R, =R, IV=S
(C) I=R, II=S, II=S,IV=S (D) I=R, II=R,HI=R, IV =S
45. i+ £+ -1V)¥ ’IF—*‘{TJIFZ@;E"J"J;LQj?ﬁ&é:}%?
1. Br2 CC|4 1 NaNHZ Na
X ?
O/\ 2. excess NaNH, 2 CHal NH; (1)
3. H,0
SANCANNC VG
(A 1 (B) I (C) 11 (D) IV
46. T AER((-1D)¢ > = —‘F‘f FRENTER?
?Fl reagent(s) Br
/\/ /\/
R S
Reagent(s) : 1. HBr > 1l. (a) TsCl, pyridine, (b) NaBr > Ill. PBr3 ; IV. 12} % §_
A) 1 (B) I (C) 11 (D) IV

47. 3 - W EFH H L F 38 CHyg > T e HNMRﬁz#iwfzr'f 61.2(d)»23(s)>2.8(sept) > 7.1 (m) > T 7]
=Rl A S S

W@fmﬂ%

(A) 1 (B) 1I (C) 11 (D) IV

B

5 % #E
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48. i F(I-1V)P i

H
. NS
1. N-CgHyyLi OH OH ©
N | I
2. H,0
H__O
HO
H
- H
OH
o
IV
(A) 1 (B) 1 (C) 1l (D) IV

49. T4 F BFF AP 0 B k@ EcdhieT™ D ELMS: M =865 IR : 1715 cm’'(strong) ; 'H-NMR : §

1.05 (6H, d, J =7 Hz) > 2.12 (3H, s) » 2.67 (1H, septet, J =7 Hz) s *C-NMR : § 18.2>27.2>41.6 2112 -
PR T AR SI-V)E o e R E A ?

O
)\.’/O
OCH;

OH

*f

(B) 1I
—‘F%&ii‘;:z\u'fmb:,k‘?

5= "

(A) CH3NH,, acid catalyst
(C) (i) NHj acid catalyst ; (ii) CHzI; & Zn(Cu)

NH,

A1
50. TAK BRiEE S @

(C) 1II (D) IV

(B) CH,=NH, acid catalyst
(D) (i) HCN & NaCN ; (ii) LiAlHy in ether




