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ox% gd= oga BO 08 Bt g=fi> LD,

O L08m Lol § DO D

Eol® odnics Bend poain

e orid mbood 9O 8L Q saxead

BEyps; coad Aol tlimed <ol Doe grao FBo=fm.

BEos; coad B2 T q(8 o cooid 0 0B Sab=in.

1 B2 30 oo ¢ ¢ gdmao (1),(2).(3), (4).(5) co BE 29,28 86OF ead 900d avg 800
| 0l 8BS el oo, €a BEACt oged 8900 (15300 coxd o0f e8ocd (X) e, cHodo.

= eea

¥ % % % b ¥

23050 Ong Azes R = 8314) K ' mal ! desitod Raea h = 6626 x 107 Js
qO00cdf Bems N, = 6022 x 107 mol™! oxciod gefou ¢ = 3x 10" my!

I. o3 def 836 mem mmPoy odn lye mdwo ceme (Mictowave oven) DRESsloe de0 qaaria
1.1 cin 28, oé= ting dan BEE GO €2 anfalisman adba doped,
(@000 : deti=od Axma. h=606x 1077 Jsoama A%a0 gy asim.)

(1) 60x 10 () 18x10M) MH 18x10H) (4) 1.8x102) (5 60x10)

Z. oro qoln e 3nlnelod, MELds! s8wisled Rugs Dud3YDA DY OINge SANMA G186 Seclom
oCai EosE = Drmmouin.
De0ion e0 eldqd (1 = ol HoLHs8 av2L)

nel—snal, ne2—sn=|l, n=3—sn=2, n=4d—=sn=2, n=4—-n=1

() n=3 = n=l,n=2 —n=| (2) n=3 —n=l,n=d - n=3
) =2 —naz=l,n=d —-n=13 4) neld sn=l,.n=3) —-n=2
(5) nz2 - nz=l,n=3 —sn=2 '

3. von = g6 vccaln dAd o Do, duy,

MCO (s) 5, MO(s) + CO () 890 059 Bocld=na e9. eg¢ Bowddm cdadba aib
teoofsa m¢manim
(1) BeCO, (2) MgCO, (3) CaCO, (4) S/CO, (5) BaCO,

4. FJO.. F.BrO; aw IBrCl] § 600 0déigg C goc=X00in gad €288 Oped Bgelld=,
(1) Buooi ¢aedonfo o odala o.
Y) edafa, Bocd oo e2edg BSsSoumd a.
(3) Eq8 {D8E20md. nlu BILIGIDN BY ©20m0g B3O o.
(4) oxednFo, B o odonila o
(5) OndmBu, Hoisvfi (E8580myd o odiola a.

5. pwo § g8 @eadosd IUPAC onia onvd (7
(1) 4-amino-3-oxohex-5-¢n-2-0l

(2) S-hydroxy-4-oxohex-l-en-3-amine ?HJ THI
L (3) }N-amino-5-hydroxyhex-1-en--onc HO—CH—C—CH—CH=CH.
(4) 4-amino-2-hydroxyhex-5-en-3-onc (i:l] '

(5) 3-amino-5-hydroxy-4-oxohex-1-¢nc
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6. cciv PecicRO S8ocm e¢m ¢ cdesddun? (v &L con c18dy 0B DS ao.
sk degiolDO o) PO
A : PbCl, 500 x 1077 mol* dm™ *
B : CuCl 1.60 x 1077 mol* dm™
C : AeCl 1.60 x 107'° mol? dm™®
D : He,Cl, 1.08 x 107" mol® dm™

ecly HSeeidBD doied Bemidn o 10sam8B HeocislBO qun enslgme O BEeded oo
mPes R8s gnlEebeed ¢?

(1) A<B<C<D (2) B<A<C«<D 3) A<B<D«<C
4) D<C<B<A (5) D<C<A<B

7. B68 BoxsiBa emnidsim.

(1) ofgec=cdifin dooddiggd qumbe mHeddn medlosawy 01809 BO gudo qdust g 9.
(2) Buc® codxg qgpedst 0O od®r50 He (8Ew1®) @b, |
(3)_Na' gumea8 qou Li 8 co®igm qdad D& Bme ed.

(4) Lil,KF e» Kl gned=i, KF 5188 guSio cHduea aosin® o8,
(5) PO H1g eneosl, Xe DO guved Do .

8. CH:‘QHIBr.r CH1=_C_HF. CH:=£HCI &> HC=CF 9¢ 0333 @i q1¢ 18 293 (C) 866814529 ¢
mesmnd Bilbe e;nBEwde Oned,
(1) CH,CH,Br < CH=CHF < CH,=CHCI < HC=CF
2) HC=CF < CH,=CHCI < CH2=§_HF < CHJQH:BI
(3) CH=CHF < CH:,_=_C_HCI < CH_JQHZBr < HC=CF <
(4) 'I_3H1§H13r < CH=CHCl < CH=CHF < HC=CF
(3) CH;CH,Br < CH,=CHF < HC=CF < CH=CHCI *

9. Sedsll o 920D Secitlnds g880169 (@ gOide Budod Hoinsa Dned coa q=edn
203 ©8=3¢?
() CHCI+ Cl — CHCL+H  (2) CHCI, + Cl — CHCI, + HCI
(3) CH, +Cl — CHC (4) CHCL, + CIl — CCl, + HCI r
5 Cl  +Cl —Cl

10. A,+B, — A,B, 488w 6¢v 08=3= 615920 5ilao 20 ¢4 Bam Hoda, Begmd = k[A,] @O.
068 k ox 8xo Seoa b, e giFwid agwm oun uxligs ealdsn d .

D (1) (1)
A, —2A (c83l) A, — 2A (exds) A; —* 2ZA (e=33)
A+B — AB, (e90cwusi) 2A+B _— AZB(&Bmac::d)A+B — AB + B (ePocaxd)
AB_+A -—-AB_(eamsn A+ AB — AB (m@]

AB+B — ﬁ.IB2 (eOoewnsd)
oum 585wid sPasldecasl cvd agosl ndm DosiSo B0 ed ¢?
(1) o¥iges] v Il coess Byom Hulv ulo gmos 6.
(2) asines [l v Il 093 B oo o gnom ed.
(3) orlges vl elms Bgm Haofo wlo gpom eb.
(4) 588 vrinsus Ggm Hees Bde gpHOD 6B1ed.
(5) Boce aorigw Suom 5o oo gpom ed.

11. covo & 18 cO%Oc mv Beuldmnn BEAR BIOg gmno vgznosin.
NH,Cl, NH,NO,, NH,NO,, (NH,),CO, es» (NH,),Cr,0, ¢
(1) co0% e v@m dcod eco NH, e el
(2) cO% ol vad dcuss eco N, cE-}:t Gq.
(3) cos e vOsT dcudd e mE}&m 0,30 e eq.
(4) 63 cOmus voms MO0 cdaddad] oS eck 0O8m dcel e ed.
(5) cb= eod vdais dcad ege H,0 cn eq.

(et B9 TEne
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12. T g8 qy®o» bgo domd@n ¢de q@co= NaOH oo pH
NS ma A8c89s crosim cL. cum 2 18 HosiS goedsd
B0 oIS pemosin. 120

| (1) Acddesed? gp@ien Sgaed pH qoo, ¢2¢ ¢9cewrl g¢
PK, qocO 8385 eb. :

(2) Acstzoe qn®iom Sgmenl oS 8 18 ¢Ac glced

0¥ 98 enddn »edfeud oisiges w®im @D, 60 E
(3) B cd=vedi gn®om 8gecad H* v OH™ eisfgemazt 40 :
| 00 @b, 5 ;
(4) 90 1m0 vem cHones eces Beniddals 08 ;
oDE OO, ; 0" "so 100 150 200 250 300
(5) C c=vved? qpd®no» Igescad pH qgov, 905 =dm NaOH ©8»8/cm’

c¢ NaOH ¢0e&ica8 pH qowed 50 gf) 9.

13. A 50 298> aceoioon= 24-08m8e1enSidnl08s wlo bads qddedood cad ogl.
A osesiog, I2Emm ee10180® 08eniec®d oo giSw) oe 5O B acecvioa si1e¢m god ¢0wma
e 210 @D. B ecerlos 24-08358e1e03dn»808 0o O8aod qgdbdedsn cah eongS. A S
Bavwe Ba vi=fod,

0 OH 0
u | ]

(1) CH,CCH,CH,CH,CHCH, (2) CH,CCH,CH,CH,CH,OH (3) HOCH,CH,CH,CH,CHO
CH, CH,

| |
(4) HOCHCH,CH,CH,CHO  (5) HOCHCH,CH,CH,CH,0H

14. o559a 14 g em™ ey do9300 o350 30% NaOH 200 cm’ 080 c8g8dgenst 985w@ 5690 gden I
5.0 mol dm™ H,S0, £88:9 opoed,
(H=1, O =16, Na=23) '

() 150 cm’ (2) 210 cm’ (3) 300 cm’ (4) 420 cm’ (5) 840 cm’

| 15. 296 cdesgifed b ©eDa ¢ A= D¢ He 03 Ne D1 081 2510 0.0 0. d¢est §o B8Om»a
. PeD. He 8 ¢1.82 BOmas Oped, I
(He = 4, Ne = 20)

5P

(1) P 2 3F 3 SF 4) 5 (5)

oo

16. H,(g) +1,(g) = 2HI(g)

Som cdeagded B O ¢ A= e VD 85010 enplomOed OB, 1,(g) ud® y&remud
> pEed Omn oe Bov 90 v goy g8F0¢ Bymde Bedm cOms HNGTO ufmﬁe eI 5T
[ com PO vosISeanic?

(1) 288 v gy gBFoc Bym gf ed.

(2) 238 ¥ gy g85=0¢ Beon 618 69,

(3) 988 i givy §8F520¢ Brm cOnd emned.

(4) aF5 uSS5wed Suy=md £18e9, g1y giFwed BymD edmd eoned,

(3) 28 gBSuwed By ghed, giog §55wed Bymd cdnd emmed. |

17. 1.0 mol dm™ CH,COOH(aq) 100.0 cm® 2 1.0 mol dm™ CH,COONa(aq) 1000 cm* 8g Hle
e Go= 91t cE G ¢dsea8 25 °C 8¢ pH qgow 4.8 = Ba. e®® 00«2 0.10 mol dm™
HCl(aq) 8og SBow:3 029 26 cvils 8g g 80 ¢ pH qoo 4.8 8 @ o1dpéH. daeu pH e
@D»dDO D10 g oo O Y8EG@D 8¢ B 8dw wfg?

(1) H,0%@aq) + OH(aq) —— 2H,0(I)

) H,0%(aq) + CH,COO(aq) — CH,COOH(aq) + H,O0(1)
' 3) H,0*(aq) + Cl7(aq) — HCl(aq) + H,O(l)

(4) H,0%(aq) + CH,COOH(aq) — CH,COOH,*(aq) + H,0()) -J

(5) H,0%aq) + OH(ag) + CH,COOH(ag) — CH,CO0"(aq) + 2H,0(aq) + H'(ag)

L———— —— e
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18. ovo ogo=t od ©3:t H,(g) + ClL(g) — 2HCI(g) 56859:008 o=t ol 1000 o0 ¢
H-H, C1-Cl 0> H-CI B 8= o=i&sf BB 430, 240 »> 430 kJ mol™! ¢ |

0BG k) mol ! @iy 4 mol ! oA /h) mal !
| ‘ *
ey o Oig) M)
m \\ 2) "J"“”"'/\ (3) —
120
I |. _.l o 21N ¢y ldo !!'lh.‘hﬁ 1 1e) # 07 1y ' 2
, 0 > e ————— - e
{ 0B8N sl LD A8
& eIlh-mna " 6 cTCn.oa & elfnr.m0
| odfs k mol
4
(4) e )
gy e Clug
> -
! g8Sw 53
o dh.0a a oy
19. oo 2 B 9850 ceodls. a3 T 8 AG gowd 2 a0
4NH,(g) + 50,(g) — 4NO(g) + 6H,0(1) AG = =1010 kJ mol™!
2NO,(g) — 2NO(g) + O(g) AG = 70 kJ mol™! i
ANO,(g) + O,(g) + 2H,0(1) — 4HNO,(nq) AG = =170 kJ mol"
‘ NH.(g) + 201{}_';] — HNO,(aq) + H._,O{I} 585008 Tedeird®ed? AG (kJ mol™') oe,
(1) -1320 (2) -1250 (3) ~1110 (4) -580 (5) =330

20. 2 ;18 ooewlo a8 O o ogwsd g&Swms (1,11 o ) 08 widme @D ¢Y

[ PCl 090 983w nd Hecled] aoewlvod ¢ of.
IT %8u NaOH w&ed &90e-metatntnhcd mimho ob.
(Il  LiAlH, 000 38300 g85wr900 midmo ad.
™3 .
(1) CHJ-—?—-CHJ—C—-NH: (2) CHJ—{I'_'H—CH:,-—CHO (3) H—C—@-—-(}'—-—OH
OH OH CH,
o g f.?
4) CH,—C—-CH,~C-CH, (5) CH]O—C-—@-—CHIOH
NH,

21. com 2 18 g850up 988090 sconAy.
F:Fz{s] +2H%(aq) = F::"(nq} + 2HF (aq)
(oo 582008 epfsm Hune K ¢d.)
eO8 ERfoamnOHu vvm WuIlg ey VM gwa eb.
FeF,(s) = Fe*(aq) + 2F(aq) K, =20x 10 mol’ dm™ ,
F-(ag) +2H*(aq) = ‘HF(aq) K, =1.0x 10" mot™! dm’
€dn edpfombo ©8ddsidcus! covm agyst ROm HwxIdn B0 5T & ¢?
(1) K,> 10985 0fglo cofmno ¢c cOmO 8l D a1.
(2) K, <1 05! o8aqlo cfvro g8F0n om0 odo D ao.
3) K> 1 985 0o0p8o cuno e cOn0 ado B 4. I
(4) K< 1385 099 calonw gB8Gum edoo odo D qio. |
(5) € g8 eodqd; €85 WOy cievu Hliau me emoD.
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23.

22, meth=38RS q@é BEag com ool e DoslSa B D ¢?

|2-‘l.

A1) Pd 28 5950i1ed ofum abdBu qf =d8.

26.

27.

—— = — ———————— —1

(1) NaBH s O8] eHTIEER qPe qidemeomchHE0 8=58ndamuy me e D.

{;} P88 qOcOC DIV BHLTTIEMTIDO 0ty oiodde gL dod008H g
C1EEHIPICOE DI1WIBDOCI OO OO o. |

(3) Dieand8d qBc, CO,(p) 8dfm ©dds8 &Ba NaOH 0o o88w =da.

(4) ©3QZS= =30 evdnp e0 com, Deth=tBld a®cOcO (Bgbubm Oyv o1Tu oD,

%) =muedBRS a8che cied=le 4o Snsidn H1888 0o dthed ¥e ¢Ovmmbu gf ob. |

CH,OH(g) — CO(g) + 2H,(g) AH° = 91 kJ mol™’
=0 650155 oz ¢l g e VD 98810 euba:don ©d B¢eD. I
() Be» me b gﬂnm*’iﬁ CEahasido,
(i) eBFned AS"S8 cam.
e2asideust vum agwsd RO [O{AT e ¢? l

cHendior AS° ® eaen
(1) 58eb +
) afysd +
(3) qpsd - |
(4) ©:8ed -
(5) eOmd emed +

BdomaeSs] 0s0n .00 E)g*’::& T cdessioed v P, BOmed] ::BQUcG 0190 g0 @9, £2g0 |
gum Doz 0889 2.0 dm' eb. 28 cdahddbedt r::-BéhEl 50 dm’ (=301 18 »eg 09 BOMo P
(=91 e 00. ¢@® vudifiu vPasideus tYy v RO DoriBu HO(6T @9 ¢

(1) ©:5300 9&1mo O eFRo dedd 0OF w» P, =04 P, cb,
(2) D23eD 1811 O =80 01800 vy F =2 5 P eb.
(3) 01300 @r»p O offuw 8180 ww P =04 P eh,
(4) ©1300 &t O aFfs dedd oo wv P, = 2 3 P, &b, '
(5) ©1360 38mv O OBw qfed ww P, =2 5 P, @®.

¢ g8 cdatibont BcHm cvm 08550190 ocosin.
N,O(g) + CO(g) — N,(g) + CO,(g)

Pd 2§ d5Cood n8ed 000 g 8¢ ndm D0 g85weo8 Biyond O 18eH. c®8 RBT=gux

O=ZI® ewiq s oT8 Dovles] vy LS OB ¢?

(2) Pd ) 9852190 oo cowd,

(3) Pd 2§ dc onsiceno ¢QE8O ¢oois eb.

(d) o= dcoed Pd BeO 95050 B d¢ oisiceia gf) 550 085 985wieb8 Bgmdu 610 »dd.
(5) qf) becues o8 gSFwnw Pd OcO 9s530m0 D g 0Hum 0z38os oo Dadu Olivued @ded

88010 B¢ebd.

a¢eq 93999 0dedd C,H.OH 6gce= CO, 200 e38ndan o¢ DO BoO® gecdegin €8¢ 0000
Oned,
(1) 4 (2) 5 3 7 4) 10 (5) 12

qiG=8mes amm H,SO,/ HgSO, oo g8fw 26 Sedinud cdeem g88md ecosin. c89
08850 8¢5e®F 180 v18 Ogvu=s OHxned,

OH }|l li] H
I
(I)HC“C (I.‘H2 CH CH (2) l—[2C=lZ".‘—(|2H—(IZH--CH3 (3) HD—-C=C—-CH2—(IZ'H—CH3
CH OH CH, CH,
OH
| L}
(4) CH,—CH,—C=C—CH, (5) CH1—CH—CH=&—CHJ
OH (':H,

[e08x8 629 daaw.
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28. 298K S & co» gt gfifdw ocosim.
Mg®*(aq) + 2¢ — Mg(s) E° =-237V
Cr“(nq] + Je — Cr(s) E° = -074 V
eom pecediLORs o1ty Bl dovuSo ovoo gla enda 98800 ov DegFoen AGCA
(ELy) oos 593 8 ecx ciedg?

Ecen (V)
(1) 2Cr** (aq) + 3Mg(s) —» 2Cr(s) + IMg?**(aq) 563 -
(2) 3Mg** (aq) + 2Cr**(ag) — 3Mg(s) + 2Cr(s) 1.63 \

(3) 3Mg** (aq) + 2Cr(s) —» 3Mg(s) + 2Cr**(aq)  1.63"
(4) 3Mg?* (aq) + 2Cr(s) — 3IMg(s) + 2Cr**(aq) 5.63
(5) 2Cr** (aq) + IMg(s) — 2Cr(s) + 3Mg3*(aq) 1.63-

29. TiCl 1 014038 258 denoBm ¢Osad. Ti0,(s), Cl(g) o C(s) g8Fw1 2500858 080 0340 .
oS8mD oo D eanaco ¢t Jonudin oEodeaa coo & qim.
TiO,(s) + Cl(g) + C(s) — TiCl,(s) + CO,(g)
TiO,(s) 160 2. ClL(2) 213 g oo C(s) 60 g gSFaw SO0 ey HO vrer» ¢o69 TiCl, 9103w dped,
(C=12,0=16.Cl=355,Ti =48)
(1) 190 ¢ (2) 285 ¢ (3) 380 ¢ (4) 570 g (5) 950 g

30. Soo cdadtdon? oo 9SG0 Loy,
' PCl(g) + Cl(g) = PClL(g) K. =65mol" dm’
| @edt elifma odm ¢ 0080 10 dm’ § 2o 01 A¢md HEd PCl,(g) 1.5 mol, Cl(g) 1.0 mol o

PCl(g) 2.5 mol mmd o3 cf. pAS1L BEqBumba 03 Cedoll agost O8m cf BOmw ebmd O
21250 aefsid o R Oulos! owe wqosd i O85!

| (O =688 ¢ddw, A = obgfnm Sama)

(1) O-<K, Sesr BOma 910 ab,

(2) Q> K. Sesr BOD 18 20N

(3) Q. < K. Sen Boma gf 0.

@) Q.> A, S Boma gf .
(5) Q~= A, B 8000 eOmed omed, X

@ qom 3 80 40 eond Ot 03 galma egur T a8 (a).(b).(¢) oo (d) o B0 vod gReds), Omes
a®’ 018 a0 ool 89167 0. BOTT gioda/gBond mbel ¢1'8 enidh osiw.

(a) e (b) ol H5O107 09 (1) O ¢

(b) &® (c) obaid HO10f B (2) O ¢ ‘

(c) e (d) oGt SO 2O (3) é> ¢

(d) e (a) o8 5008 8 (4) 8o ¢

B0t 55600 200290 0w teedidmnud eni BSOTT 98 (5) &v ¢
BEnd onew8 qbedn coaed 088 g s,

Qoo coucd o88abon
1) (2) (3) (4) ()
(a) . (b) (b) 2o (c) (¢) o (d) (d) o (a) eod 580 200 ens
09 g3z o8 oy 08 €53 o8 & sldmad enl 59,028
BOT3 SDJlerds 591058 50038 e :

3l. cdesde 518 8598 deafin 985m0n Beamd 018970 s O3B BOGRO cvg e¢sles LvvD
ogwsl D8 OoIS/LoxiBa 88 =i¢? L
(a) qve c¥eaiOedl 985wedsd ajus axS8a 88 ed.* G
(b) ovg ool 58521008 ajus a=80 518 ed.~
(¢) gve ¢creasided 985 gEOE 851® LaddnasHd sc Seeesd.
(¢) ovg cBezDed? g85med afum axfuwd 001 918 aldBux i ©1Q®9c mIne 018 @b.

_ _J

L [e06d 829 Deaw.
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32, cPedin ©wBAQdSndaw €Rz3 3-cthylhcxane ¢t §o mHes com qEetm 8. qiEEBncd/

qiCn850c0 §7?
(@) CH,—CH,—CH—CH,—C=CH (b) HCEC-—CHZ-CHE—([SH-—CHI
CH,—CH, CH,—CH,
() HC=C—CH—CH,—CH,—CH, (d) CH.—CH,—CH—C=C—CH,
H,—CH, CH,—CH,

33. o> ogusl ROn BoztBw/Ovzi8 H0d, 0bq?
(a) BOme 818 g DO ¢Bum onorxma gf) ab,
{b) BOxme 618 e B ¢bum moima B8 b,
{(c) B&rc oy §eezld 100 °C O bin gf) cBaniban? dew 200n uD.
(d) cobam ¢ Aeond e Eeu Odlmdain D eIMD.

34. p-coned Gcehs e Ehed tecks EERY © 81 Ry Borlfu/Dozls anze?

(@) £co v®o PCl mw SCI, uf50008 BEeLEY o Scud e H, PO (aq) == S(s) cahed.
(b) Cl(g) e m@m 58530 av H,0,(aq) 8 Bevldne (Smda gﬁ‘j:..: ©em Concs ob,
tc) Cly(g) &8y NHa(g} ~YOLiy gﬁ@maD? ci1oon goud Zevw Buddndamn sgm ommbn Be D,
(d) S0,(g) &cd edfimonund et G BE emIMD.

35. qicCememcbe giifuw EEDg vum wruel ROY Dubie/fnsls BT @b ¢?

| (a) gidememic ev HBrams gfigwebr oglo@igideodsy cinfewds, 000 uo miwtde OH @b,

b)) Gememc eaxie HESCL @ dof Bl BEnd 019 s BRoeve De .

() giCemmoewic Hl es@w phigw od qidnld el aireguiod, e 43¢ viecd oo &,

(d) €m gidemieme cnd olmmbd mEmey we BO edammis e eveigies], icED
zicdemiewic Eead ¢10n O A,

36. Co* ,Ni**,Cu®* et Zn?* 8 63 &3 sdrcmed R 60 BHED e 0byl Boewusd (i) &850 NaOH(aq)
| e0 (1) 51850 NH,OH(aq) éma o¢ 80 ¢1eds ¢bdedn/g0awog A biaaes sParldd nén
Ouzifue/bozltl BTt eb ¢?

{a) Co** (i) ¢Pi01 ¢DFedons e (i) dn ¢baes BEeOEYE car o4f. 1

(b) Ni* (i) B sbPBerecs on (i) eoie 006em BRebEs can e¢B. F
(.) Cu* (i) BC go8edund o (i) ne B DG BRodEy can ecd.
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