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O G NODGEO 9l ey caEIeD.

88x0; vped Huds ddimed Qed BMO qone Busim.

1 80 50 en 03 83 gdmad (1), (2), (3), (4), (5) v BExG1OES BNCE evi mIdd tigecn
6 89S emich cum, O BERCL Bred 830 ciedn coect BBt BBORE (X) e caddD.

8.314J K™ mol”! deptved Bava h = 6.626%107 Js
6.022 X 10** mol™' pecimed gedos ¢ = 3%X10°ms™!

e0Udy Dy Beme R
21000603 Bums N,

1.

3. 20@14On BeHBO® g n =3, m=-1 eHn= 4, m,= ~-1 53w 9B 2V 20050 OH ¢?
(1) 2 () 3 (3) 4 @ s (5) 6

4. X e0 Y g:g 04en8 B @R 50w go® B8O 1 nm esv 3 nm 6. X 8 dnsidn Y 8 cSwnx3do
cO8 s 9oem ¢d B8, X v Y 8 diee o5bs8 god guumwe (XiY) dxles3,
(1) 1:4 2) 1:3 (3) 3:4 4 3:1 5) 4:1

5. con (P30 1B weewtved IUPAC 5now o ¢?
(1) 2-amino-5-chloro-3-pentanol NH,
(2) 4-amino-1-chloro-3-pentanol |
(3) 5-chloro-3-hydroxy-2-pentanamine CI-IJCH(|3I‘|C"lz(:l'lzCl
(4) 1-chloro-3-hydroxy-4-pentanamine ol
(5) 2-amino-5-chloro-3-hydroxypentane

6. ¢cEemdbe 25°C8, M(Ol'i)z oI »8u)Belun ooltidn b s pH Osfess,
(25 °C %, M(OH), 8 K, = 4 x 1012 mol* dm™)
m 2 (2) 4 (3) 7 4) 10 (5 12

—

OEO mme Bed N8 Aemchisy Su viItes LoD B PO TS Yerigwd ¢?
(1) He (2) Ne (3) CH, (4) N, (5) CO

eI BB e HHO 68 BB W 6O cECwHS O MBVD v dHed,

2s 2p
) @® OO
@) @) OO0
3) @) OOO®
“) @ OO
) ® OOO®

[ocod 60 Do,
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7. IO;. NFCL, F,CIO, o» F BrO 8 »0us vned 8Eevgss,
(1) 80 Femighms, g Bo80us, wdORdy Bidtims wy Hqrd (B BoBimmd w.
(2) Squ»B Bo®0umid, HBw Femiwmod, BOORcy B380ums ww Gaim8 (O Bo@0ims w.
(3) BgonSs Bo®amad, T-918w, §grnd (B B8080md on 0ddndy 8680i1md .
@) T, 58e Hemdamd, Hms (B B6B0ims w» DRy B8ddDimId .
(5) »8v Fowigmd, Hernd BoBtwd, Hand (8 BsBDimms oy w@ondy 8o®0ius .
8. OO DORBL emidnsim,
(1) NCl;, SO, &» PCl; denwdin gel; queds’ ¢o@ 9o gewsa NCl, «0.
(2) Mg, AL Si o» P geeds ¢neds g oef qudndes eEBo Al evsidad.
(3) B,C o» O gcedn queds gecdedisn c@iw@ed osfe ey Q0 me gow C cosids.
(4) NO;, SO, SO:T:" o® CIF, smadn ged qpeds’ 00 mbs qudes NO, ov SO, 60 ©d&.
(5) Li*, Na', Be* oo Mg qu» qneds? Smesdens 9100 edme qideds Na' oo Be?' goo o.
9. s dedm A, B,C,D,E o» F eocwio nemsis. :
CH CH

I 3 3
CH,CH,CH,CH,CH;  CH,CH CH,CH, CH,CH CHO
A B C
enede ggn Bnsida 72 72 72
(IZI-13
CH,CH,CH,CH,0H CH,CH CH,OH CH,CH,CH,CH,CH,OH
D " E F
el pam Ensido 74 74 88
G080 weeuwdnwnli® mwmde (B.P.) Bocnwe ¢g Decws’ DD eyl cusidyn casies,
B.P B.P. B.P. B.P. B.P.
A A A A A
/ / / / /
ny / / ~V
7 / /
A / / /
i
= - = > B L] & B — >
ABCDEF ABCDETF ABCDEF ABCDEF ABCDEF
(1) (2) ©) 4) )

10. & i clmBOwns, cdedonus 083 yBFwdnm e¢dow 018 wosles,
(1) gb88un ¢@de eve eBBul @B ©199 wud1d ND B80S,
(2) gB8un 4EOC DId OB OB B6eOS.
3) gBGum g9 400 QO BV B BSOS,
(4) gB88wed vfum eBo 018 5803,
(3) ©B88wb egw »b &livwsl cRTe®S.

11. FeCly(s), NH,(g) e H,0(l) @0 gBGw @ Fe(OH), ww NH,Cl 0i8.
FeCl,(s) 97.5 g, NH,(g) 34 g wo H,0(l) 27 g g8Gw B8O icied® 80 cdvom miS 9:8@ Fe(OH),
geremw Dyed, .
(H=1,N= 14,0 = 16, Cl = 35.5, F¢ = 506)

() 213¢g (2) 238¢ (3) 535 4 639¢g (5) 713 g
12. H—H, CI—CI &» H—CI 8 az0n ozl 88e08s8 436, 242 ww 431 kJ mol™! «b.
-lz-Hz(g) + %Clz(g) —— HCI(g) gB5web8 0Bmd8 edme (ki mol™') dxess,
(1) -184 2) -92 3) 92 (4) 184 (5) 247

(0308 820 BeHD.
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13.

14.

15.

16.

17.

N\

so5 6LHs OB Greedn®, 0.05 mol dm™ COi"(aq) ¢ e 25.00 cm? 22 0.100 mol dm™ HCl(aq)
oo ©¢ 8O Credn gn®ivn dgw SN0F0 Bovws ©d8 ¢?

pH pH pH
125 125 12.5
10.0 10.0 10.0
75 7.5 7.5

5.0
2.5

5.0
2.5

5.0
25

i } 4
25 50 V"cllcm

pH PH A

12.5 125 1

10.0 100 |
75 754 )
5.0 50 + '
25 25 LA !
1

.
-

3 4 }
e 125 25 Vndr‘t:m’

) g

YD (Pedm B8FWD eeosim.

CHO
@ Brzhfi[ﬁi@,w Ff:Br3

[

Qv YBFedE eeem Y HEB e gndhfed BdyysSD dxvus dries YYD EPedn
E0:853 @ ¢?

CHO CHO CHO CHO CHO
* e 0L QL
1) @gr @) Q (3) f;ﬁBr @ Q. Oy
H Br

ogm H,S0,(aq) ©8e8, H,0,(l) =&o KMnO,(aq) 8 g8§wd ecnsis.
55530008 CeneBm B8mcwmn DD JHG 808 BwmD 820 HBn ne 8O, BFendE SO
B dyed,

MnO)(aq) H,0,(1) H'(aq)
0)) 2 3 10
) 2 4 6
3) 2 5 6
4) 2 5 8
(5) 2 5 16

A(g) — B(g) + C(g) o» veg @cé D1 I8 Y5O § gif cEHBIOVDT 0D AT DE
8¢ ob. gas®wm BoOmw 100 kPa 9z 80 gbFwied gbd &0 micwe (f”:) 20 s e8. 09 cdensiDadt®
400mm B8Oz 200 kPa 9 80 uBGwmed gbd 4D mica dxles,
(1) 10s (2) 20s (3) 40s (4) 400 s (5) 800s
oo qEledn 8w ecosim.
1 R
Hy() + 50,(8) — H,0(g) ; AH =-241.8 kJ mol .

H,(g) + %Oz(g) — H,0() ; AH =-28538kJ mol™

deesd® D1UBnso OBMEB cOne (ki mol™') e,
(1) -88 (2) -44 3) 0 4) 44 (5) 88

(5000 620 Domo,
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18.

19,

20.

21.

T

A 1 B gB8wn (06 dndws ge 89 o B CueBiu gBfuvE Byaeed cladie ol mola
8¢ 0. oo ¢ REUF A v B 4od gBEei wiwr Bt ¢b ¢?

AH AS
(M = ”
() o -
(€) o 0
) + N
(5) + +

¢ 15 uBBw LBV B G Lorvw evIddo.

CH,NH,(aq) + H,0(l) = CH;NH(aq) + OH (aq)

(1) CH;NH,(aq) 9t8 gBGwwd Goe-¢bces e vi&edn ¢nd CHaNIrI;(aq) o §B8eebt
cB-vdvus ecw m18aU.

(2) H,0(l) 238 98Gwedt gbu-vddud ecr mBedn oo OH (aq) vy £B5wett gid-ndted
eee M Beb.

(3) CH,NH,(aq) @38 9B88wedf gdu-wdvwd ece mBedsn ¢od OH (aq) &y gB5ed?
gBd-gbcus ege ©18el.

(4) H,O() 988 uB88wedf cde-¢dcud ecw Bedm ¢vo CHsNH;(aq) ey $BGwIcdf
cOd-vd@us ece wmBel.

(5) CH,;NH,(aq) %6 gBFwedf cBe-ndeed cce vBedn ¢od OH(aq) ciryg gB5wedT
B-wERus ece viBel.

89D (EBedD OBMEE GLNOVD BCHTD.
Ca*(g) + 2CI(g)

B ebbia = -2258 kJ mol™!
y CaCl,(s)

= -1
AHMm = ~120 kJ mol

Ca*'(aq) + 2Cl(aq) ¢

Ca?(g) 8 edcs Ommdd edmes ~1650 ki mol™ €. CI(g) 8 edes &x3mmaB edme (kJ mol™)
orles,

(1) -728 (2) -364 (3) 364 (4) 728 (5) 2378
ooy Eledsn yB8w 4P BCHTD.
H,/Pd-BaSO, HBr
CH,C=CH > A > B
wBenEs (coecrdedn)
A e B 8e0gs 8u wibdes,
(1) CH,CH,CH, e CH3(|IH CH, (2) CH,CH=CH, & CHsf.IHCHJ
Br Br
(3) CH,CH,CH, e» CH,CH,CH,Br (4) CH,CH=CH, e» CH,CH,CH,Br

(5) CH3CH=CI-I2 ©o® Cl-ls(llH CHzBr
Br

[caes 82O deak.
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23.

24.

25.

22. § oS c¥emident. 3Cl0(aq) —— ClO;(aq) + 2CI(aq) 55D svm winews HIm 8 @d.

ClO™(aq) + Cl0"(ag) —— ClO,(aq) + CI(aq) (c&8:3)
ClO,(aq) + ClO"(aq) ——> ClO,(aq) + Cl*(aq) (¢Ovews3)
e®8 uHFedS Bam Huds dxie, (k= Basn Boma)
(1) B = k[ClO(aq)] (2) Bgmds = KClO(aq))®
(3) Bymdes = k[ClO(aq))? (4) Bgmds = k{Cl0,(aq)] [C107(aq)]
(5) &ggmde = k[Cl7(aq)] [C1O07(aq)]

A soeudos 2,4-0853e0058C»830853 (2,4-DNP) ed®0 055038 ¢dFeduws ©1¢8. A s.eaios
e1e®iBo AgNO; o8 ¢ edsSeduns ©g8.

A seuion @D K.,._CrzO? 220 58w o B dcw on emg B §d@mues gaeed.
B esewins S8 N33C03ac 103 exned.

A scedng Be miPSes:

0 C(CHCHO @ ( hemeH - Q’CHZCECH
CH,CHCH, CH,CHCH,
on " on 0~ “>cH,cH,0H
@ Q, —CH,C=CH Qrc":—CHZCECH
CH,CHCH, CH,CH,CH,0H
on

¢ 218 cd@Esivent 0 2@ vdnas e &S Dyds ggoc Dy oifsied DudSe vuvm
gdondews’ ¢Eed.

E @98 o855

a4q 250

> 9B (E)
c8B8 iy g@mes 9dF »S VIV HMOD Fer D Dygd 88cme OB G cvn RS 083
gonded 8¢dm cdmns HGEO Bk no8 ¢?

Ope0 grd Sedpde® cobe epesesd 8808

(1) &8 eb. O20 BL&Snmn eb.

2 N8 el 280 B @d.
&7 edmE e069. 880 Bddinmns 8.
@) &8 b, (0 8ddwms 8.
(5) cdmns exned. cdmn oned.

¢cenite 298 K € Seisien cdds3 c88nm con § e Segd denndin endes acmnsim.
Zn(s) | Zn**(aq, 1.0 mol dm™) || Fe*"(aq, 1.0 mol dm™3), Fe3*(aq, 1.0 mol dm™) | Pi(s)
coD Bgns RS 885 ANR =Ozbk onie 5HFO e Eg ¢S508 ¢?

Btz =006V o iy =TTV

b oHE™O Ecey (V)
(1) Zn(s) + 2Fe**(aq) — 2Fe*"(aq) + Zn*"(aq) 1.53
(2) Zn(s) + 2Fe*"(aq) — 2Fe*"(aq) + Zn**(aq) -1.53
(3) Zn(s) + 2Fe’*"(aq) —— 2Fe**(aq) + Zn**(aq) 0.01
(4) Zn>(aq) + 2Fe*"(aq) — 2Fe**(aq) + Zn(s) =1.53
(5) Zn*'(aq) + 2Fe*"(aq) — 2Fc¢’"(aq) + Zn(s) -0.01

[cox8 800 Deai.
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29.

30.

26.

27,

28.

¢ B cEHBOEDT Q-1 A e Bedds vdin cvv 085w LD,
ANH,(g) + 50,(2) = 4NO(g) + 6H,0(g) ; AH =-900 kI mol™

oD ©gs RO 0B cOO YBFwWD e eon ed ¢?

(1) ove 80> 9 gug cEH30 D130 wdnfns NO(g) gdrge C 8.

(2) soc 8Om ¥ @og cdomsid 9180 wdnBs NO(g) g@ens ca e¢8.

(3) ove BOm » vug cEwmsid NBO @8 NO(g) ydreiw c@ e¢8.

(4) soc 80 v g cIHD N8O BO5B» NO(g) y&rgw G e¢8.
(5) 8HmeuS m CEHBIcLS edmed BO wdnBsn NO(g) giwiv eneds ACLPS ¢ end8.

£32253¢, Nl_-l3 WO gl edvcum edced vun ¢EPedsn emICRTL B (b
NH; g®esa - 30.0% (@0 ¢5»d)
BSOS - 0.850 gem™
©®® NH; ¢®eews3 400.0 cm’ 23, H,80, 000 u@gbmess gBe ne 90 g oiB q109iBed
ocend gdrso Oies,
(H=1,N=14,0=16,S=32)

(1) 132 g (2) 3%¢g (3) 528 ¢ 4) 7192¢ (5) 1584 ¢
Lon (IPeds gBFwed g dcw o= ¢?
(i')H
H,CHCH
T 2 98y PCI
HO COOH
(i)l (13] (l)H
CH,CHCH, CH,CHCH, CH,CHCH,
) )(l:j\ e 3)
Cl cocl HO COOH HO COCl
Cl (l.fl
CH,CHCH, CH,CHCH,
@ ,f‘:j\ ®)
Cl COOH HO COCl

X ¢S g en®ocam CaCO,, K,CO, e» Bdfw (O gbog 0. X 8 CaCO;:K,CO; @3¢ anwmcs
2:1 0. X 8¢ 8o nf wo» ¢ 1.0 g» edocusd 91836 HCl edo 8w 200 c§. ©8s e
HCl 8¢ eosicenc o c60:0 88ed€x3 0.30 mol dm™ ewm 25.0 cm® 08. g8§w® gdess § vy, 958
8 18 HCl 51650509 omry 6 0.10 mol dn™ NaOH 06 gn@wms 6 c8. g5is cufvsed?
Bgecdg Lremes 15.0 cm® 8. X ¢6 ¢d enduced CaCO, gBevw dx¥es,

(1) 10% (2) 16% 3) 20% (4) 24% (5) 40%

von & @18 conls gB8wd ocvsis.
Hy(g) + I,(8) = 2HI(g) (cB&stOs 600 °CE K, = 50)

H,(g), ,(g) & HI(g) 00 088m g@16i0sf 000t obidzx m6m ¢4 2.0 dm’ (-0 gmmd 00
cm0edt gi1ac 6 cdesde 600 °C ¢ 018 ©0» 8. vdd8u OpBuLILD BcHicdE vom
eens R 8g ¢b ¢?

(1) Q¢ > K. B33 01850 Hy(g) o» 1,(g) oweq. (@ = 988w caAdw)

() Q. > K. a8z qQe0z3 H,(g) ov 1(g) ored.

(3) Q¢ < K, 2B 01850 H,(g) o 1,(g) wreq.

4) Q¢ < K. 283 ¢8eds3 HI(g) meq.

(5) Qc < K. 83 018go HI(g) ered.

(596 600 Boao,
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e ¢oo 31 80 40 e ¢33 &3 gdmo eew § @B (a), (b), (¢) &9 (d) o g8 vod gnedsl, oo

31.

32.

33.

34.

~

e 9B wedeId vl BOGT ©. BOGT BOIGL/GB0I0 B3l '8 enidh wzin.

(a) ©v (b) coms BOGT 0 (1) 85 ¢

(b) o» (¢) couE BGE 0 (2) ¥ ¢

(¢) v» (d) coms Bt 0 (3) @ ¢

(d) ev (4) coos BT o8 (4) @ ¢

@Dt yBDI0 WedIVE evl tiewidmnus end BOGE »® (5) @5 ¢
BEnd cneud quEicdn crectd vbl crwm DOBIH.

UD CoeCH BBFIDH®
M ) 3) (4) G)
(@) & (b) () & (c) (©) &» (d) (d) & (a)
e®ms PG oo P edod 59;3&)32; moasn:;);s @25
5816&3 ﬁ&)toﬁa 5816213 6@{6&8 CoGSWIBHHUDT GV {Ge

o5 8w RO DosiBe/duxs Fe*'(aq) o 17(aq) god y8Ewed evg Biee ndn bideems

(guds-00ecly e amn) edaxsidens’ BT ed ¢?

(a) Bosn SZO§"(aq) uBrmes 988w 8800 vndsm Ice 885 Ced. |

(b) Szoi'(aq) easigens 17(aq) 8 ensigennd Dt gmn gue 8o gy .

(c) Fe*(aq) e 17(aq) g0 855 =oed Beymn Buvxs BEehe B0 ofegmedd 8202_(aq) 085 g
eI,

(d) SZO‘j—(aq) e0s3gens 17(aq) esigencd E)E):f Qo 2 Bo ¥y .

2-Bromo-2-methylpropane, €8s NaOH es®@0 8gdm 985w B8agd ovm uedn gme gmeds’
RVP/58s D o b ¢?

(@) &6 gecHEedifEn mede yBSwdA.

(b) ©B8wd B¢pm B0 gud®§usd eqe medmmdiuma:s eed.

(¢) g dcw eces (CH,),COH exeq.

(d) groidces ece (CH,),C=CH, oo vi».

c0n Eedn @5 YhSwD/gBBw) B80T &2

o (1) CH,MgBr °
(a) CH3C0H ) HUH.,O CH3CCH3 + Mg(OH)Br
CHO CH,CHOMgBr
I CH,MgBr
(b) CH,CH,CHCH,OH CH,CH,CHCH,OH
CH,MgBr
(¢) CH3CECH CHJCECMgBr + CH,
CH,MgBr

(d) CH,CH,CH,0H

CH,CH,CH,0MgBr + CH,

s o p e0ROC Gecdu wn Bhed wiewio BEIGO Bz n@» ymnw/gme oms 6O ¢?

(¢) Be, 28885 D190 800 yBSw »C gudin ey Y80S e ef.

(b) s-e07ed Getdn qreds Mg OO qug® Beynt thwmmId g,

(¢) NH,, SO, e» H,S 80 0m8midm 00z30 x8mion ece ¢ »88e vis.

(d) o8 m¢ 80, Na v Ba 01850 0538828 0130 600 gBfw w6 88«08 Na,0, ew BaO, ¢ e

[q088 B0 dea.
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3s.

36.

38.

39.

40.

37.

- (d) Beedst @00 gedidn B goBvdos @d.

@133 Bewdedd (CO,) 8 new dredns cod =ed.

A
143 e EEEEE] TEETEEEE ¢

-
.
=

R

S8=»w/atm

1.0 +----=

N
=

7 3 cEmda/°C

-
-785 -5
25 °C »0 | atm 8dmung oo CO, (Bwug-48d) Bunfus dwdun @ 80 ¢® CO, emmess AD
Hbdeeic DE VD, QUL GIOLOLD GHD VYD BGOS RIB LPIVHB/HDeD ¢ HbFueas
18R o8 ¢?

(a) Bo-cdesewd ¢dwmsids ¢dd cdeddwd Dt g .

(b) ¢93 cesen8 cdabdo 25 °C 0 &) 918 «.

() So-cusend Bhma | atm HEO dd 8 . _
(d) Bomw | atm g wo CO, dig »EIL 66 vdHE WOREHD vOE.

VL) 8O ROB YHIRWG/Ye oo 8 &7

(a) mog wc 8600 pOOY BEeder grvdny BB eviBu Ccau® ¢ BIRD gum @d.
(b) o Bvnrw gd® BBO cwifw cHE® OB BOD Qum eb.

() sDwmed? 80dm NO D1gd cvifs cau® eue v@d (un ed8.

(d) Bowoes e Digedn WslgdE Mdn D BBE® D1y eviBe cHyEd e 3@ pum ¢d8.

sHD s DD Ymaw/gme B850 evlced Bewls’ Buen8 §wimbnsdn BEALD won d ¢?
(a) Gewisd 300 NO, gdas .

(b) ©BOL8 cwiced Bueds ui@rgm BB End cricwd wiBeds vy Bewisl SHuedd.
(¢) €0 cvwiced 18 Bowisl 000 Dud Yo Boemw 8.

oo Lewsl emie BEHBID.
A: Zn(s) | Zn**(aq, 1.0 mol dm™) i Cu®*(aq, 1.00 mol dm™) | Cu(s) .
B : Zn(s) | Zn**(ag, 1.0 mol dm™) || Cu**(aq, 1.00 mol dm™) | Cu(s)

(@) A o B e¢enB0 gon wegdac 8g @O.

(b) A e© B ocond® 8¢ys Bbedien 8y 30 dgEdr gio.

(c) B8 vcoms gum eugdas 8g .

(d) B8 voas Begd Bbedes 8y 80 dgmdr g,

ovD OB ROB DOTIBW/ DR 3d-6wIRned YEEOB Y dDr1ed Boewlw PABIVewWS BOTE O ¢?

(a) [Cr(NH,)ﬁ]Br, dc B0 IUPAC 508 dx$exsd hexaamminechromium(Ill) tribromide.

(b) 3d-e015ed eclvdc gecEedin Dmvis wem® om0 OS50 Zn OGO R ¢dwwme g8
aEemedidn Ba v,

(¢) 3d-eomed gesdn greds’ Cu oude) Bl Ou8mdas ¢dtdd eusin® s,

(d) CrO; &@8x NaOH o¢ Gud Cr20.2}_ gOm3 Nl

@90 D8n GwbE edasidews! vvn RO® Yv/w ms @D ¢?

(a) esab-cand wdBed N,(g) ©&e H,(g) gBGwr 5 NH,(g) 0 98§wd agwm dx3egi8
ebne On od (AS > 0).

(b) egab-cand xdEed N,(g) ©@® H,(g) yBGw =3 NH,(g) wim g8Fwd mvgmm 6.

(¢) Becitdndend oyb OEBndoiv 08, SOBC0ES e wigEumbewst sl TiO, Bdvigmw
e § oli®n GwbdEw vbudwd CO, 8o 8600 pl 8.

(d) ©c8y8s ¢Pcw Foidn dule FGwdBed? SO,(8) CTO wgyn 0,(8) o SOz(g) gm0
uB8wd mbenivn YBGwDS.

(2008 650 teao.
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