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by Dog Beme R = 8.314JK 'mol™
§eDI®Reds Bums N, 6.022 x 10® mol™!
BEIsed Swme h 6.626 x 10734J s
aecimed gedow ¢ = 3x103ms!

1. 200 npud» euSwien @P8us gries @5 OB GROBwWO ¢?
(1) Mg (2) Ne 3) N 4 P (5)

2. o 8 e eadEs’ D@0 s8() ATOD o@D ¢leq Dles’ RO aeqeds ¢?
(1) H,SO, (2) H,SO, (3) HNO, (4) H,PO, (5) HCIO,

3. [AI(OH),] gcemc Bgak wns O30 RO YmIees ¢?
(1) 98 ®@Q» so@rened §yd®mders sp* @d.
(2) 08 a8 O el gecPedi® QoG woxd 8§ .
3) &8 d 9ecelim ©O8.
(4) o8 8d® (0) PBIVD 030D 4 5.
(5) O8 woweirn DODOE @B O geRedim 010D 28 3.

OH
4. CH,—O —ﬁ —CH :CI —éH —CH, o» eoewived IUPAC »@ 2303,
0 CH,CH,
(1) methyl-3-ethyl-4-hydroxypent-2-enoate (2) methyl 3-ethyl-4-hydroxypent-2-enoate
(3) 3-ethyl-1-methoxy-1-oxopent-3-en-4-ol (4) 3-ethyl-5-methoxy-5-oxopent-3-en-2-ol

(5) methyl 3-ethyl-2-hydroxypent-3-enoate

5. 00iBu cey® omedd 8@ eBOG ¢BOD D1gd aRdi AEGS RO Bwedm BEcm
F0OBw D533,
(1) 53 BEwicmes (2) 83 ad®c Bwsicmas (3) v Bdoemdes
(4) 63830 ad®c BEwicmes (5) ee®d BwE BEsicmen

6. BHD LBTHBI B300GIO FPECTI 9B HBBO B0 e3DBo L30EBBO WIBMEB D E50@wIN S,
OH

| |CH3
(1) CH3—(|J—C|:O 2) CH3—(|J—C|:O 3) CH3—C|:O
CH, H CH, H H
(4) @CHO ®) H—|C:O
H

7. 25°C 88 8¢ svn gB8w00 semsis.
CO,(g) + 2NH,(g) —> CO(NH,),(s) + H,O(/) ; AH® = -134kJmol™'
e®0® uBBrd ©BPRIBVeBS BHD OB YIRS w8 @D ¢?
(1) 588w ey ©:® 80® AS°® e eons .
(2) AH° cEeasdde sd®o D(8ed.
(3) T8 edmewd a8 5® 085 B Fwied D6l O Boerws we HUSe.
4) 8Boe® cEdens’ddE & gBB8wid BS0w.dd @d.
(5) oweg cEesioDe & AG® 8 avw Boe wuen ¢on .
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14.

15.

A(g) — B(g) + C(g) o> e euvg §E» uBBwied, & af cdensiornme 0do Bwums k ed.
0@ @oesNed (1=0) & gic®@om Bamae P, 92 a@od t mEem0 ©g3d v¢Bed 8lma P,
20 OO e@enies’ & gun YHFwed edns ERI ELD YIRG DS,

(1) k(P,-P) (2) k(P -P) (3) k2P -P) 4) k(P -2P,) (5) 2k(P,-P)

BaCl, e Ba(OH), &8 ¢ioen 23 9805853 003 3 9¢% o(B@ e3¢ oo & g8 (den
@E0E RO DD BE @S ¢?

(1) MgCl,(aq) (2) AgNO,(aq) (3) (NH),SO,(aq) (9 NaCr,0O,(aq) (5) Na,CO,(aq)

NH,NO, e CaCO, s@es gtoq @ 8gencm NHNO, 8 @gc v % . Sgened
B2s30s axnd CaCoO, 8 gBamws, N=14,H=1,0=16,Ca=40,C=12)
(1) 20% 8. (2) 40% 8. (3) 60% 8. 4) 67% 8. (5) 80% 8.

EC cBens ©BPRBIVeBS BHD QOB YWING geds 6D ¢?

(1) NO,” »0 PO, gu», dced ¢on 93885 g@iens ¢f) 8800 qum d.

(2) deed s g »Bm ¢dr aB 90 Seed s VP8BS y@rens af) ed.

(3) @0 ey aem arS 8O Beed s D33ss’ YeIens af) .

(4) NO; gu» ¢dm» oce gtoq Scu sims B8e@s3 §(dded WPds’ vfdws FerOEwsO
@00 E¢ed.

(5) @® 8w D86 SEel v Onr BB ik ©d.

NaOH B @0 908 m0m s0C emiss s@ulens’ swn pO@% gmiaen o 08 ¢?
(1) emised gremitde 85053 ceBS.

(2) memd) pI0s me NaOH esre¢m gmd 988 Cl, Dogd ereq¢.

(3) =0cs nES wevied 80 gremide edm OH acm ©®x »0&.

(4) memd) p30s me NaOH esregm gmd o8& H, D130 esreq.

(5) @D dcw ece 60% NaOH ¢oencs Ered.

CZHSNH2 2PATVecs D5 s OB DOBRG gems @d ¢? O,

(1) a(BESOEO D& ©1Ed8m .

(2) NaNO,/mzm» HCl ©@6 88w 0 dces eces N, £igd 80 »d6.
(3) @1C8C 0Bl ©®v yBFw »0 3¢ Bgenw:s C e¢d.

(4) 21Cu&0 sy Bedim oo BYSGEewriBEm gredn uBBwr ¢FOa.
(5) »ym RS ¢dC ©w®® O 30¢a.

D YBF D BEHBID.

PCl(g) + Cl(g) == PCl(g) + a38s

25°C & gat), ol oy e PCL(g) @0 Cl(g) «® g@enss 8y »0 quo &gz’
©ORE»0 OeB0 9 »i» G wOREmeD (8 PClL(2) @8¢ o@D (&880 ey
@EH OB YR DO PUD.

A - Bon cdeasioed & mdmed 80 a8 [8@®
B - =880 Bwund »@n cEdens’ds gung 8@

C - Bon cdendoed & v o610 & nisms ned o® Ar &g g@reamas dnn 85
DD IROESS w1 DB OB GIRH/ SR ¢?

(1) Axs®é&s. (2) B s®@&s. (3) A B =®&s.
4) Awo Ces@és. (5) B oo C s@8s.

e03¢encs 0.02moldm™ Oz Fel, #8a ¢rdencBs3 25.00cm’ s ¢®&m @ised & wdgleaenss
B8 58 ee®r ¢desdx 0.01moldm™ K Cr,0, s8@® (cm’) e’ 853 n@ ¢?
(1) 8.33 (2) 10.00 (3) 16.67 (4) 20.00 (5) 25.00
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21.

000 el &8 X o @8 ¢dxs, A v B @ a8gn ¢dm e OSemm ©06 BSulnd
B8 odBws e S o GE A cdwme e X o8 gads (X ecwn) 8% &m0
B cooma ne X 8 geq n eoadns a3 8 X eces 8. 980 nX—X u» =@nEnw
B 0 o O8 oo Buvs K, 8. 80 ¢@ndd B come ne X8 o8 g ¢ 008.
A oo e X8 wosicens C, ¢ B c0ome ne Beped X 8 woslcens C,¢ o B cdme e

D

K
X 8 woicencs C,¢ @0. ¢0Bed X8 Suwio woqems K, o0, T BB BBIDG CRISLTIeSI

Bz ORI ¢? R

C
1 1 2) 2 3) = 4 = 5 —u
(D T ()KE ® ¢ @ < ()c;

25°C & oo 8 2530 @385 sensm.
IS AFes) 530 3R/ kImol™!

A-A 150
B-B 250
A-B 200

A (g) +3B(g) — 2AB,(g) g88w0ed AH® (kJmol™) Oxed,
(1) =300 (2) 300 (3) =500 (4) 500 (5) 1200

50°C & 8@® 1.0dm® O ¢ad, e0Dad DB RE D BB BOPEDND BEHTD.
250,(g) + 0,() = 250,(¢)

50°C 2 SO (g) @gc a s O,(g) @gc b g@remrws edmo ne »» 8. w@nBmmdd deg oy

e E SO,(2) O9C X g@ierws @8 A0 0003 C&. 980 YBP@D e¢»I e@E

BEHS K. omed,

(a =2x)*(b -x) x? x?
1 2) —————— 3

M x? @ (a-x)%b -x) ) (a - x)Xb - 0.5x)
(a —x)*(b -0.5x) x2

4 5

@) x? ®) (a -2x)%b-x)

B8 3108 @BBOD IR oewivs 53 pEc?

(1) 3,3-dibromo-1-butene (2) 2-bromo-1-butene

(3) 1- bromo-2-methylpropene (4) 1-bromo-2-butene

(5) 1,1-dibromo-1-butene

K 0 Na ecin m@€ 8gencds’ 42.5g & 25°C agr des 1.0dm’ »0 dnn meg 80 80 §
Doged Bns3ds 0.5g Se. wigea gdemed pH ¢os dxned, (Na=23,K=39,H=1,0=16)
(1) 03 2) 1.7 (3) 130 (4) 13.7 (5) 140

25°C & 1.00moldm™ Nal ¢0enws e:800 8das O ws Nal dnside Bedn 3¢ y@rewmnm
Es 0 8. 98 groened BED 1B Pt 9ol ecms wimInm OB SY ©dRBIV OB

G 25°C & 8com wdgben omis gB8wmi© v 8¢ys ©®» dcs (e.m.f.) ¢edmies’ svwn
DO B88neds ¢?
E°ir=0.53V, E°nom,=-0.83V
(1) 2I'(aq) + 2H,0(/) — L(s) + H,(g) + 20H (aq) ; —0.30V
(2) 2I(aq) + 2H,0(/) — L(s) + H,(g) + 20H (aq) ; +0.30V
(3) L(s) + H(g) + 20H (aq) — 2I'(aq) + 2H,0()) ; =136V
(4) L(s)+H,(g) +20H (aq) — 2I"(aq) + 2H,0(/) ; +1.36 V
(5) L(s) +H,(g) +20H (aq) — 2I"(aq) + 2H,0(/) ; 0.00V
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23.

24.

25.

25°C & 2.20moldm™ CH,COOH 250.00cm’ =3 ese 2.00moldm™ NaOH 250.00cm’ =5 es@0 &g
BBe®s3 e G aé’@odzs@za c0dencz pH aos O53e53 853 e ¢?

(25°C & CH,COOH 8 K, = 1.0x 10~ mol dm™ ©®.)
(1) 4 2 5 (3) 6 G 5 8

B8 yBmicwas BEewc B8O »idn we »1S woewinws D5¥es’ wunm JDi8s3 pee?

CH,=CH H
CH,CH,
(1) H—C=C—CH—CH, ) 3)
Br CH,—Br
Br CH,
[l

4) CH3 —C —CHZCHZCHZCI (5) CH3 —(lfH —C=C —CHZCH2 —Br

NH

2

©GE® LFoe M Om X 508 ecivns 8¢ ereCome w0m cieq Bwum [A 1000 oo
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(1) = @ e () —F——
10x60xIxM 10xIxM
@) —m—— (5) 10XM

SO IBedm IRPG ePOG BEDBID

COOH CHZ—NH@
© —reemr-@
Br

P, Q 0 R e3¢0 92053® g3cey 0159, BEeDES edsies’ n@» 8€neds ¢?

o

[l
COCl COCl C—NH @ OH CH, —Br CH, —Br
m@»@@ NoRCCY
Br Br Br

0
CocCl NH@ COOH  COCl g—NH@
0. @ @ C.a i a
Br Br Br Br

CH,OH C NH@ C NH@
S &

Br
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27.

28.

CH,CH,CH,CH =CH,

A 9 eoewion LIAIH, 600 88w 00 guieeg dca

CHO O »E 80 I @¢ ICB DB,
COOH
A
CH,CH,CH,CH =CH, CH,CH,CH,CH =CH, CH,CH,CH,CH =CH,
(1) () 3)
CH,OH CHO CH,OH
COOH CH,OH CH,OH
CH,CH,CH,CH,CH, CH,CH,CH,CH,CH,
“4) (%)
CHO CH,0H
COOH CH,OH

ngloé) em e 8o ¢S A, B, C 0@00edn 8ot sbifeenis®n emond S8sws swnm
cSed.

A - E3088m ©810cdmmd essim ¢ Br, &kd ¢dler »IG.
B - 380 ¢Dud ©0@00:dmm0d ens30n 450 el g8mi0ma 06 m@BE @0
aDemdnns @50e30¢8.
C - odes u8midns 8o 58 w@ons R ecl.
A, B, C 89580 anBEedBss ¢won a8 88nd Ouiess,
CH, CH,

I [ -
(I) CHCH=C—CH,0H, CH,CH,—CH—CHO ¢&®» CH,CH,CHCHCHO
CH OH o) CH

3 3

| I I I
(2) CH,=C—CH,CH,OH, CH,=CH—CH—CH,.CH, e&» H—C—CH,CHCH,
(|3H20H ClH3 ﬂ
(3) CH,CH,—C=CH,, CH,CH,—CH—CHO @&» CH,CH,—C—CH,CH,

i T
(4) CH.CH=CHCH,CHOH, CH,=CH—CH—CHOH o CH,—C—CHO
CH,

OH CH,OH
|

(5) CH,CH,CH=CHCH,OH, CH,=CH—CH—CH,CH, @» CH,—CH—CH=CH,

DTo® @0c30® ©does A, 80 A, nm Oz (A, < A), ¢aos PeEIHGEO @0 enjedimnen oS

B30 e3¢ BO(OE R D53es 853 e ¢?
(h = &SEis Buwmes, ¢ = aeEimed gedow)

i_i 9 L_L 9 )‘2_)‘1 -19
(1) hc (7¥1 KZ)xlO J (2) hc (7\2 }\I)XIO J 3) hc( e )xlO J
4) he (7”1_7‘2)x 107 5) he (- -L)x 107

AA N A

=2 1 2
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29. P8B2»wm & v T cBdens’ownm & 8¢ min» ¢ 9850 s8msentm & seed udmd deddisma
98z3 H(g) Vem’ 81028 dmm 0 05350 G8. 0@8 cdeansved & dcoc wuimidn Dids
B P]io @®. H,(g) » H,0(g) @3¢ and apwimes 1 H,(g) » HO(g) @sos ede goo
e 8EedEsS,

o

P-P P-P, P
(1) — 19 29 3 0D. (2) — 19 &9 1 s 3) —2 %0 3 0D,
o Pyo 3 P
P P

—o —5 1
(@) Pio ¥ 3 @d. ®) Pio © = @D.

30. »o» gBE®® BEPTD.

@ Br,/ FeBr,
_—>

0B BBwied cistpened B8wudds B0 ece (Bosles’ 853 @RS ¢?

Br

(1) Br, + FeBr, — Br — Br — FeBr, + Br*

+ - Br

) Br—d?r—FeBr3 — @ + FeBr,
+ _ Br

3) Br{Br-FeBr, — ©+ + FeBr, + Br,
+ — H

4) Br—d?r—FeBr3 —= ©<+Br+ FeBr,

Br Br
(5) ©<H \/’T:eBrS — @ + HFeBr3
+ 3

o o 3180 40 o O O ydma wewo & aB (a), (D), (c) e (d) e gBDIC »wmd gRedss,
223 @3 D8 DS el BO(CE . BOOE §BDI0w/gBD0 »Oel & '8 emic os3Im.
(a) e (b) s@ens B3O »® (1) @ ¢
(b) e (¢) vOers BO1GE »® (2) @» ¢
(c) & (d) 0 BO10€ »® (3) @ ¢
(d) e (a) s@ens B »® (4) @ ¢
@O ZBOIC 3028102 @®d toewidmn @i BO10E »® (5) @ ¢
B0 Brend qEedn cuect B8 ey WOSIH.

D cueds ed8aima

©) 2 3 “) €))

(a) e (b) (b) es» (c) (c) e (d) (d) e (a) @O BOIC 02D @0
SOk SOk SOk Slokoda] eoewidmwes ewd BO(CEa.
BO10Ea. BO10E8. BO1oEa. BO10Ea.

31. 'O » PN etop cus B88seE swm qued. Jo eneds’ geEseddisy we@sidd D8 18
Byedis @@ arsie RO aemem ¢?/a0mdE ¢?
(a) NO; (b) N, () NO; (d) O}
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32.

33.

3.

35.

36.

0, 9 O, ©PTFVews’ wrs O3es DO YHIREL/YDI® §?
(@) O, 8 a5%0> €v, 0, 8 3830» o0 D& af @d.

(b) @eq ecemB® BYE glears gms @d.

(€) O, 8900 Do go ¢ O, deed exned.

(d) Bewis’ doded O, o O, gtq ©d.

@B deed Eudm B0 8¢d» @YCm O3 EE Bwbwoeses (AH, . ) SCescs S8@ g
Beme Omseanom & 8 8odes ne gbco (HNCONH,) 6g =5 25°C 98 dce 100g» g
w0 & cOemed gdem cEeoe 22°C 3 8. g8y Esdm 80 8@ edmes 8¢ @00H
PO ¢, O @med BHBOG Seed wDsd (1.0gecm™) 8@ D ¢, D VIV 8¢ @NOD
RO ¢ vy gowmed DRE0 mus 4.0Jg7 K 9D ¢ comGCums »dn 8. vun ©ews’ RO®
GIRB/ IR eum slsents @I eMITSS BeSmd I8 ¢?

H=1,C=12,N=14,0=16)

(@) @Bwo 6g= s Be® & 1.2k] » mos g@renwezs ©8ecwd 80 »o&.

(b) @80 6g23 s Be® & 1.2kl » e g@renws odBe 085 aderiserns 0 oRE.

(c) GBw @gcws & Bo® & 12kl » mis g@renwis s¢WBe 085 adenlseans S ©®HE.
(d) @B @gcwss 8s De® & 12kl » mis g@iencs ©8e30wd 80 »da.

BOEDNED 0B V3@ In aa® BFwom,

(a) @Dvn BYers w0 Brpdedd O3 gB8onwns s®ens ¢t @d.
(b) 920 ew8s 8cdm Budedd aegmmd &Y 0ng B e¢H® O ed.
() 2enmD O O a0 eBg @B 0.

(d) 2D ©» esg BB E¢D® @B ©d.

BB DIDBD eB0@WIH LBERDBID.

[ I
H,N — (CH,), —NH, Cl—C —(CH,), —C—Cl CH, —CH=CH,

A B C
I I
H,N—C —(CH,),—C —Cl OH —(CH,), —OH
D E

QDD DI 300116 BOITVEBE D BEHSI OB YWIR®G/T® BB 0D ¢&?
(@) A®r B 000008853 Bde0b D8mw: 060 ©m ®1SaG.

(b) A® B 000008853 »8ecis’ Dbvwss ics om oBae.

() C 0w idE® dNeDEOD DIOWX 30500 DB,

(d) D @@0¢008853 »8ecis’ dbvws wico o wSa.

HI(g) ®g¢c 1.0, H,(g) @3¢ 0.20 25 @0 1(g) ®9c 0.50 =5 8800 1.0dm’ 02 ¢aed, tsodam oy
EO ¢®, 750K 8 &, oo w@mpEmdd deB®0 o) »8» 2.
2HI(g) ===H,(g) + L(g) ; K.=2.5x%107, 0.7 eB8w cA3w ©d.
OO scBs 88Ac O sun BeHs’ OB YIRG/GDIR s @0 ¢?
(a) goc®ved & Q. > K ; g88w® 018g0 HI(g) g ©88 Eeed.
(b) a0@ved & Q.> K. ; g8 Fw0 98y0 1,(g) ® H,(g) g =8 8¢ed.
() aoo®@ved & Q. > K. ;1(g) » H/(g) 98 yg@ierws s o.
(d) go0@ved & Q. < K_.;1(g) » H(g) o8 g@ierws O od.

C 2
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37.

38.

39.

40.

OH

CH,CH,0H
A B

QWD) 30eBIO @¢2 BRIFLD DS BO(CE O5ies’ svm VOB YIRWL/EWI@ ¢?
(@) A8 BuyPdBewiBBm pedn 588wide Kumd B &0 98 18ed.
(b) A, 9B aedr BFwDED ®isms O gm0 B dedd emoed.

() A 8 C—080mx30 g1o&n (0530 2s3ls 0906 @8 ¢od B8 C—0 axsfdms »S
RIS RIS

(d) A 8 9538553 00 ©Rasldm RS so@Iened geEediny om0, B weewined
&0 RB3 30®IenDO D 8 ©d.

oD BOPED sdLBe 88C we 80 O8 emig B BGE 811wl »ied.
Cu*'(aq) + 4Br (aq) = [CuBr,]*(aq)

5 eI

883 we 80 sdBw@ wem sHm BTHS OB YIRG/EWIR B @D ¢?

(a) K.8 @oc af od. (b) @0®@ved & Q., K.O 220 Beoe @d.
(c) 988 gBFwd muscism @d. (d) K. 8 aoc 98 .

298K 2 e odmas pe 8¢dm AL(g) + B(g) — 2AB(g) v» mis gdenden gBSwied
@06 e8miencs, @dvw = k[A,(2)][B,(g)] @d. 98 gBFwiw 8€RE © DS 8 YIRE/gmI®
OFes’ 85 o ¢?

(a) cBeatos © 88810 Bemd »R A (g) Oor ¢ 80 edow (& od.
(b) Bew cdensionm & mdmed s 98 mwe 80 edowv af) ed.

(c) Buw cdens’ided & v 8med & cPleddnes O S8e®s3 gun B Fwsied wFom
@386 afed.

(d) cBerston v 8810 Bumd »R A (g) O »e 80 0dvw gied.
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