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% 1 80 50 o3 93 923 g&»ad (1),(2),(3), (4), (5) v BEnc1OEs3 BONCE eni @mds BigesD
q o) BE€n0 et evm, O BERCL OPed 8906 (eds coects 00T BB0GS (X) ewe cHodD.
e300 Oogg Bumes R = 8314 K mol™ Seiited Sums h = 6626 x 107 Js
3190edd Numas N, = 6.022x 10% mol™ aeimed yedow ¢ = 3 x 10°ms™
1. sc®egm Dxpa ¥ BRI v EPedD @I OISO BEDBID.

[. menid) B mHes ne D> S
II. 23890 »s33 b @8z a8 »o» DBSenBBdE
gom [ e 1 8 esewsd e o150 me Beriges @qeqmn BEeDESS,
(1) od.ed. em®exss 5w ens38 eI
(2) 98} evIcCDEOBSS vy @HRd BBw=3
(3) @538 EADCE ©® OYEsS eniERE0BS
4) 8. 08. ep®exs’ w glimedd debn'd
(5) B9Es} EvIERLOBS e e=I8 eRWSE

Oro0BRed o®eged (Mn,Z=25) =0 m = —1 Be15308 gom @B ecSedim s BEOESS,
(1) 6ese0 4 @D. 2) 8ew 12e®. (3) 8ev 500 (4) 8ew» 6ed. (5) 10es 5 @d.

M oz 2008850 0Qed e¢dm gdlmnd gunl §EcOBeS. 80 YD wbaws g MCl3 250 e30¢3S
aeqd e0¢8. @bl dped M gus 9 mieddls dxmed,
(1) 2 213 3) 14 4 15 5) 16

HO
esedS85»83E a®c ¢wds (gue HNOQ,, H_(j_(j_lur_(');e) e g8 »B aidd gdd Bs-98
OXRD 302100 DJES, e
1 1 (2 2 3 3 “ 4 6) 5
g 18 woewived IUPAC »00¢ dxned,
(1) 1-bromo-4-methyl-5-hydroxypent-1-en-3-one CH
(2) 5-bromo-1-hydroxy-2-methylpent-4-en-3-one >
(3) 1-bromo-5-hydroxy-4-methylpent-1-en-3-one HO—CHZ_CH_ﬁ—CH=CH_Br
(4) 5-bromo-2-methyl-3-oxopent-4-en-1-ol
(5) 1-bromo-4-methyl-3-oxopent-1-enol
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6. O, @ F F, S, Ol e» gedede gdus’ qldd BEedg ez,
e >l > 07 > F > 0> F
@rs > (L> 0" F >.F.>.0
@) > 8" =0 > F >0 .5F
@-E > SEsYF 20
@) s CIis 0hs, O = FE=sh

/8 T K) cdeasoede s P (Pa) BODEEE cad-w0Di Ao e wixbes Digdm ©Je n g@oeﬁcﬂzﬂ
qzé)o(g @d. @®® g0 253855’ B0 Dy y&rerwzs g1d ©EBO D ceﬁ@ﬁzﬁé)cs 1) EBé.')mcs 8803
T2 €520 P2 Be. g3 w8®e RE S §O Dy OYR Yern Dsiess,

T nTP e P nl P nT P
(1) ji (2) IEE2 (3) 272 (4) 122 (5) 112 22801
LF, LA "k i n,

8. 2®E» K Cr O £0DerzS 910D 3 OBEBIE (C H OH) 81853 ¢®cw (CH COOH) 290 @=38mdencs
B8e® g&@cﬁa@@% 9O®I0T O BB @@@zs&’@@&m 300100 D533,
(1) 6 2) 8 3) 10 @ 12 6) 14

9. %8s NaOH 00 588w »ed0 a1CedIE Boemmad 0dme e »wiSes v qBedn O
esoewdos ¢?

1) CH3%—OH 2 CH3%—OCH3 3) H—lé——OCH3 4 CHSCHZC—H ) (CH3)3CC—H

10. AX(s), AY(s) 00 AZ(S) o7 ScecB acs daewss &s O O O gnd, 25 °C § ddewd K, sp [oleto
eg@a@zﬁ 1.6x107°, 32x 10 es0 9.0x 107208, 25°C & At(aq) m@rsend enfeers g0om
BEedEd c@® CD®MOR ot g1en DeB’ EOEOEd B¥D 8eHs RO 885 ees3da ¢?

(1) AX(s) > A2Y(S) > AZ(s)

@ AY(E) > AX(s) > AZ(s)
3) AX(s) > AZ(s) > AX(s)
@) AY() > AZ(s) > AXGs)
(5) AZ(s) > AX(s) > AX(s)

11. oo» gEeds toewin sEBIm.
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CH,CH CH,CH CH CH, cxasélcnzcn3 CH,CH,CH,CH,CHO CH,CCHO  CH,CH,CH,CH,CH,OH
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3 3
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12. NadCl, Nazs, KF 09 KCI sz Ses0c B Sedsde, ewese.gd cruiees OidD B88ede dned,

() KF < NaCl < KCl < NaS
(2) KCl < NaCl < KF < NaZS
3) KF < KCI < NaCl < NaZS
) NaZS < NaCl < KClI < KF
5) KF < Na S < NaCl < Kd
13. 298 K & H(g), C(s) &0 CH,OH() 8 805 qom onodBal 88e0gz$ —286 kI mol™, —393 kJ mol ™!
wm —726 k) mol o8, CH OH(l) 8 aoge@o@a@d O3 EB8es +37 kJ mol 'e®. 298 K & eog@xa CH,OH
ogc oo cB¥esne sy éaimzéaos (kJ mol™ )é)zsf@zsf
(1) -276 (2) -239 (3) —202 4) +84 (5) +202

14. o5 ¢330 18 pB® SeuSn edndenewns’ eesidm ¢1Icud BgB coddnma: e @exedesded B8ewE
DOOD) DD.

2Ca3(PO) +6SiO+ 10C — 6CaSiO + 1OCO+P

Ca (PO) 620 g, SlO 180 g e C 96 g 13880 zmd g 8o P 50 g @y ¢B. @®® »IFO w@des’
8@07@08 gﬁizmdmcs (es@gb%@cszsf D10 BWIC) e P é)@ gBen 9ce® (% yield) 88003,
(C=12,0=16,Si=28,P=31,Ca=40)

(1) Ca3(PO4)cheo 80.7% 2) SiOzcsao 80.7% (3) Ce» 50.4%
(@) SiO2 e 40.3% (5) Cew 252%

15. 9@ o850 cOesie edmn cad-e30dim ©IED eems RE BLdm v OPED ¢ BEHTD.
N : 3 4
Ny +3H,(g) = 2NH,(g) ; Kp =30x10
et . . 4
NH,(g) + H,S(g) = NH,HS(g); Kp =80x 10
000 B0 woerie 2H S(g) + N (g) + 3H,(g) = 2NH,HS(g) senlne wgm Kp O,
(1) 576102 (2) 72x10°  (3) 192x10° (@) 340x10°  (5) 375x107

16. 085e®ea88 »BeYinder B[O ©emssD. e®® yBHwedE BdyyEnmdn 8823 S8 §
DRI GBSO 3708, 00O gnd®Ens’s BdyEEn DYVwWE MDD v ¢ B DB

O3 ¢?
Br Br H Br Br Br
+ H N NO H +
) ©<N02 @) @ 3) @z : (4)+©<N02 5 Q

H NO2 H NO2

17. 85w00= 280 cBensOedE o 1 atm 805edE 630w.8¢R e2105 gud ® BRmew w1 gue cdenioedd
e30wo8ED DO vfed. O BewOecdE e®® YBPsID ©CHI LHD B RO BOCE d ¢?
(AH &% AS, o853 en B0m6 @6 0dmed ©2390D018 cemEume 053I5).

AG AH AS

(1) o» Q> QA
2) a» e €n esaen
3) o» eaen L5
4) conen AL esaeh
(5) cnem e3nen 2365

18. v gedvews’ ©®®s3 wo» Byedimum Be@PBE mT® GG A . e®® HgedImed DD ®P8w
E(E= %mvz) P50 ReBSs’ OB EDO O VePBE mTo® §13®¢ i3,

(1) % 2 2 (3) 22 @ 42 (5) 164
4
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19.
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21.

22.

23.

oD 8ews’ RO 0853 MX cdeaed d8ax ¢derns Beys SDedeman B8O 9601 00Rmem ¢ Bexs
DDedem emivn BO1080 ewstd 0ed ¢?

(1) | ) L 3) —

S—

@1emd® +_| |_— DEG aremo + | — DE¥® aeis — | + DEemie

| | |
) 5 5) i

—
81030 —_I l_-- DEDG a1em80w@ ‘“I r DEDIG
| | | |

B0 ¢80 1B ROD YIKW eRNSEES @Bce vy grEemenIcHs ¢nd Bedm Bedddw:s e:8e®
55800 B88Aed HO0E @d ¢?

(1) e®ss 88wd ®RHEE soewsivwm BuCewiBEn amcED §BSw@DA.

(2) 9 giBemenIcs BSEBCewindces ece Bwimdm gB8w@dS.

(3) O DeRN38ES g®ced O—H axfoms Jeedxs’ 8¢dx gBSw@dS.

4) o grEememced C—0 axldmne Seedsd 8¢dm 9B8wOS.

(5) P 2®c-»eE® 58SwOS.

Ve CBHBOOEE CH3OH(l) 1 mol =3 oo 88 Bewlblmns @d.
CH3OH(l) — CO(g) + 2H2(g); AH =+128 kJ
S0D 3¢H53 RO Qvm YBFO eex geos @d ¢? (H=1,C=12,0=16)
) CHSOH(g) 1 mol Bewidmw D280 gdenlvens O meses 128 kJ © d&d gfed.
(2) CO(g) + 2H2(g) 8 Ol 8w CH3OH(Z) 8 953 E8wd D8 8 @d.
(3) CO(g) 1 mol esz@cz 80 128 k] 2z moeswzs 80 od.
4) sB8wm» 9gcws Bewldmed? 128 ki » misws gdenisens @d.
(5) d¢c 32 gereem 80 128 kI » moesezs aderisencs @d.

oD Eedn JD8sS DO ymIrn HENOBI.

(1) »8gs=0c [N(g)] 9ecsedd® c@1wiRNe® amsBe Oz @d.

) BiClS(aq) g0erws dcers’ HEm O 80 gy gdulednn 0.

3) HZS D300 RVeEacrS e BBWICIES B ©CEIDICWO® Bwr DE V1.

(4) He 8¢ e0ggddon gocmleddmnamd qoms 6dc mud8dn gredfoes (Z*) 20 0t a8 o.
(3) owe cEeafowmd o8 »g ¢ arcB®Rws, N2 D930 emedsd BE[ws @d.

298K & ¢Rc a®cwzs 9 HA 8 ooy S@w g10enwsm esoxsigencs C mol dm™ o» a0 98 adc Swdm
Boma Ka ©@0. @®® groenewiS pH svn ©¢vsl O Yemw 883 EReed ¢?

1 1
(1 PszpKa_ElogC
= s
(2) pH=—2pK,~ 7 logC
(3) pH=— 3 pK,+ TlogC
(4) pH=- 2 pK,~ 3log(1/C)

1 1
() pH= 5 pK,~ 7 log(1/C)
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24,

25.

26.

27.

28.

29.

H O gD YACHD, 0815 cPaOedE 1 BOmede (0.c.8.) cAeem O Dged 8@
qz@é) YDIR DE VD, CPHSHHS Drewns’, SO0 gRem® 20 o» H O (20 volume strength H O )

g0 €S53 Bodws e0.c.8. 8 O, 8oc 20 =5 ey @c&. (2H (0] (aq) — 2H O(l) +0 (g)) (®og @Q@cﬁzﬁ
e0.c.8. 82 8o0 224 » tsS@oé)zs% ®5350 DD ELDELD zmdbﬂ’m)

X oo »® 2536 18 edmcenm H O §10€5wzS ¢8o . @@® X ¢iDenewss 25 0cm’ fSYopo) H SO m@@@
1.0 mol dm™ KMnO ©®® qz@@oesmcs »edO, g’y cBese OePPO g¢daxs § 86810 25 0 cm Bes.
X cdened a8® g@@mo@ Oxyed,

GL)=L5 2) 20 3) 25 4) 28 ) 30

M(OH) (s) oy 298K & M? “(aq) 00 OH (aq) gw> @m0 580 @Eﬁzﬂ eeen dced ace drewns’
gpOm @é)@ﬁwz% pH=5 & dceurs M(OH) (s) 8 gD (mol dm™ )é)zsf@zﬁ

(298K & K, e = 4.0x 1079

() =aserngris ¥y 95 jo 8 (3) 1x10718 = @)1 3h =10 mce@F a5 1072
298K 2 00n »88%5 gecledidus, u®@n Mg-9ecedidns i cden ounds »idmews’
eRNDOD ¢ BOOD B ewiens vm Bcws’ RO OB53 ND0ED ¢Eedd ¢?

(1) Mg(s)|Mg** (aq, 1.00 mol dm™) || H* (aq, 1.00 mol dm" )|H(g)|Pt(s)

(2) Pi(s) | H,(g) | H'(aq, 1.00 mol dm‘3) || Mg** (aq, 1.00 mol dm™>) | Mg(s)

(3) Mg(s), Mg2+ (aq, 1.00 mol dm )||H (ag, 1.00 mol dm™) | H(g) | Pi(s)

4) Mg(s) | Mg (aq, 1.00 mol dm™ 3, H (aq, 1.00 mol dm™),H (g)| Pt(s)

(5) Pi(s), H () | H*(aq, 1.00 mol dm) | Mg** (ag, 1.00 mol dm’ %), Mg(s)

298 K 8 8rSeciedi®ents’ eu bew gnd Jmwied®n zmoc’z)z%zm a®cwm D18 woqenmae K, Bbencs
88® escwr vHm HO@ a)oézsa =»d» c& 0.20 mol dm™ a2®cen8 SB8w ¢weamnSs’ 50 OO cm’

D8Feciedi®esizs 10.00 cm’ 3 @0 @53 By mF &md e¢m 53 800 mam 8. grivy Sctdned
e B D88eciediBess dndn 9o o 8. B8w Bndewns 88D ¢ #dcw c¢8m B8O wew
0.02 mol dm™ NaOH(aq) g®eswS=3 10.00 cm’ 3 298 Je. (8» BSnded 8®cw ¢8gdwdmiens
02900 18 comEume DOss.) DRSeRIeci®eds @ &ex o0 298 K & ¢dcexs K, dmed,
(1) 0.05 2) 025 (3) 4.00 4) 20.00 (5) 245.00
@D B¢ CBHBOGDE catd-e50Der WISBSS BE C2H4(g) + 302(g) —2CO 2(g) + 2H2O(g) 8800 &g @d.

©=® mcwmd v C H (g) 10 800 enedsled yBgmed &egmdw x mol dm™s ' @8 eemmsIsy
GE. vom eeHnss zfg@zsf @EB?:S 00 s et 5B8wed O (g) D18e®, CO (g) e578e® @0 H O(g) e7:8e®

Beyon BEedDES 0w’ ¢?
Beg00 / mol dm™ 5
O,(8) COL ) HO(
ey
2
3)
“
®)
T ceastoedy qad-e.0m Agma ne B0 wom wewst gB8w@d semuis.
M(g) + Q(g) = R(g) + Z(g)

M »o Q 8 mb'fg@i 8@@@@5 1.0 x 10~ mol dm™ w0 2.0 mol dm™ 0280 5B8wed Bemdws

500x 10 moldm>s'e0. M 8 e023cenw 0¢Qen HEBO YBB@Ied Beymdn ecnen Su. e@8 B
B0 gﬁz@cﬁo@@ 06 Hemws dxsiess,

(1) ‘25 OITERESHD) <125 ¢ (3) 2557 @) 505! 5) 5005~
J

Sl % xfw
R === % o
R s x xpo

w
=

[ B 890 desIm
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30. oo gfedn yBSw an®an BCDEID.
COH

2
@ Cl,/AICL, }

P e Q 8800853 8w wisers,

1. LIAIH,
2 H*/H20 L

CHCI
) COH CHO @ OH CHOH 3) ocCl f
@\C ) e )
I | Cl |
COcCl HCl COH CHOH
@ @\C - () =y
1 |
Cl Cl

® o 31 80 40 oo 98 O g ewgw § a® (a), (b), (¢) &» (d) s> gBOS »md aneds’, O
0 B 00 ewd BOCE @. BO10E &5B00w/e5B018 2Ol ¢1'8 emid ®B3B).
(a) oo (b) @ BD10E 8 (1) &> ¢
(b) & () @ BOSE 8 (2) @ ¢
(¢) &® (d) @ 89108 »® (3) @ ¢
(d) oo (a) s®es BOSE 28 (4) @ ¢
0D 500 308100 @M Woesdbmw el RD108 »® (5) @» ¢
88nc1 snewrd edn coedd 88 cre OB

9D Coect 8D
(1) (2) (3) 4 &)
(a) e (b) (b) = (C) (C) by (d) (d) T (a) @a@d gB@od ﬁdoaﬁi)aﬁ @205
e5®-enzs e3®-ew2 e5®-enzs 3®-e%2 Soacias ol Bo.0E8
R01083 R06E8 01628 Reces i :

31. 3d-emimed §eedr w» SHred wiewio BERALD vHm Sed RPD BIKK/GmIe BDCE O &7
(@) 3d-ewined §Egds qmedzl, Sc 205308 §ecdrns ece @BNBEES.
(b) ©0®erpc (Sc 80 Cu ¢m30) gows’ De® 80 ¢mpend ag @d.
() INi(NH,) "o @0 8¢ 02 qod [Zn(NH,) 7 qobes o8
(d) K2NiC1 2c IUPAC »® ®x3e23 dipotassium tetrachloronickelate(II).

32. com cSedm gemd ©weHr ROD HIRW/YmIe 5D10g @D ¢7
H
|

H— (ljp— Oy GECi (I:T= 0,
H Hv

(@) P,Q,Re S dmewns’ eCRGE 0 g1 ©0@ieq 0 ebandn 8808.

() Q,R,S &0 T dmnews’ oCRCE ©C g1 ©0@ieq &0C eliandn 8808.

(© R,S,T,U e V dcess’ eGaE ©0 g8 ©0@i¢g 9@ meed 8808.

(d R,S,T e U dnewsd eCRE =0 g8 ©0@1¢g 80 et 8808.

33. 500K Nz(g) ®gc 0.01 =5, Hz(g) @8 0.10 =3 e NH3(g) ®gc 0403, 1.0 dm’ ¢atd-es0Dar B

BEO a1 0 v BOREHNOG OeHOO @b w8 8.
N,(g) + 3H,(g) = 2NH,(g) K.=20x 10° mol 2 dm°®

#®Hed 80 OnEHmD ¢E 0@ vidBed edmtdR BEag s Sedm OD YDIRWD/ IR
B 00 ¢? Q. or @ cRTs @d.
(a) gc®wedt Q. > K NH 3(g) ®8x3 Nz(g) w0 H 2(g) £:8® 8000w 8 8w ©OREDOSEO Ogel.
(b) @rc®weds O < K; NHS(g) ®8z3 N 2(g) 250 Hz(g) 2180 8000w B B BOREDDVEO Ogel.
(c) go®wedd O < K ; N (g)®o H () 88w =5 NH,(g) exg édBe ©OpEH®OE0 Oged.
(d) goc®weds Q.> K.; Nz(g) 0 Hz(g) 88w =3 NH3(g) 38 8RB OPEHDDEO Oged.

[0S 89D desI»
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34.

3s.

36.

37.

38.

39.

40.

P ecewios ©o HCl and aidm8C edclbunsd ee¢s uB8w0i0 88acd vun qEedd RO

YDIOB/GeIm HO0E @D ¢?

CH3CH=C\
p CH3

(a) g» dce dx3ess 2-chloro-2-methylbutane c.

(b) @98 YB8EedE enc® gL ece (EBED ERWDIBHEE red.

(€) 588100 &3 Budome, HCl axtomns 38 Secifs’ g deddmas (Cl) cas of.
(d) 88000 83 Budome, medrmdiemaz @6 ByECewindcwrs 988w »I8.

& 18 cBe@sOEmE ebDmn BE w.Di LS BE ¢© e¢ 8y BBe®3 6065 E¢ EDwW.d gD enws COC

Bp@ewss waen guod@mnws ¢S08. v ©¢Hs’ RO YINW/EmIe 088 ©idBn emy BO10E @O ¢?

(a) Bgerewxd O Didn BOmw OO Byens s8yubien eces HBTIeed »® AEIeedisn Sk H18 §d
Ddes BO»@O D8 g8 @.

(b) Bgers erecsy SO s 80 ed.

() Bgenend e wEIEES 1B gey L3110 OO Bgyens ibier ece WBceed DB ARIGLNETITHD
B 018 geq 302800 O OB @.

(d) Bgens erecy 8O mess gdenlsens @d.

CFC, HCFC & HFC e®as30ewns’ vun gq8edn @ g5minn/gme SO0 ed ¢?

(a) CFC e HCFC w» scewio medd) @¢md® gwe Digenicede (850 evicw) Secitsl g=n
Qe Bescded® H1Bwd gro.

() HFC e HCFC w2 ecewion miedd) ecmd® gug Digenlced? (8n0 evlcn) Secids =i
Qe Bescde® 01Bw@d gr>.

(¢) CFC,HCFC &% HFC o» soecio medt) 550 852c ©8m00 1@z’ @d.

(d) CFC,HCFC e HFC w2 ssoenio medt) 5@ Deewds! Swum Sencd®d e1eSs g @G ¢iwm @d.

DCED, DD Dy 8 ed woewin BERCD vum ISedn pOD YIRG/LIe BD1CE 0D ¢?

(a) »8evrderids aumn @@ PedE edvens’ ddRTenn @d.

(b) Xe, anogé) 00 300wk EE&HwzS 8305 0, & geds’ XeF 1, 0c0 BB e3@DPTEPEC 51085 .
(0) 28885 BB anecs’ OYcH= wewr O8O AV dwdm eaEBe gries HFOE0 «.

(d) 5053 ACOE YRCEH®O B 8O e¥n EIVEODY VICBEZOE BV DIWREE HED D1 ©d.

D00 cBensidecd Suwisen 9580 BewrE emisn BEACD suvm BeHs’ OB YING/EIG D108
®® ¢ (E, ;= +1.10V)

(@) @0 9ecEBedi» ydrww Zn 80 Cu ¢=30 8¢ .

(b) Zn2+(aq) + 2e = Zn(s) ©0pEmm00as ¢nend m»@J @d.

() cden edndx 830 Sen ¢-9538 Beodns ¢S @d.

(d Cu®(aq) +2e = Cu(s) 0nEmmde emesd RS, ©5.

Boo cBeasldont 68t m msiEdm Digss e¢Hr sHm BgHss RO YHIRG/GmIe BOICE @d §?
(@) om0 gog BONOCE DS Diydm 810 lytien D1gdm 88O Ot 18 @d.

(b) ove BONOCE »BHSD Dy 8ytien Dy ece HBEOD T ©D.
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