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o0 BEnd emich evm, du wHwI (X) @wmicy 305

0oy Dug Bwmes R = 8.314] K tmol™?! iy Boma h = 6.626 x 1073*]s
000 Soms Ny = 6.022 X 1023 mol ™! aectmed gedos ¢ = 3xX108ms?!

1. D13®s OIRBEBE® Bo@IRDD ©cd» guSwien aBe BeATd v BTYS RO®
OIRB BdE @d ¢?
(1) 5(@80® e O» ¢uSwien @FHEO D8y BaE .
(2) ©51@800® ve@O» ¢S GPRBEO DI P ©@d.
(3) vec@®o» uSwoen FBEO D& eI s DE s Bo.
(4) Na 8 280> auSwden @38n0 D8 9 .
(5) Na 8 eco» auSwcea aBs0 08 Sve @d.

2. OO G@mdiena ¥ OO »REES B el qOEs D53es3,
(1) NFs esen BF3 (2) BF; e NH4* (3) BCls e3en BrCls (4) NH; e3» NO3” (5) SO32> €32 504}

3. 20® DB GUBeS BHD BEHS OO ¢?
(1) N2 (2) O (3) F (4) Ne (5) Ar

4. oum 8 @8 weewived IUPAC 5086 0@ ¢?

(1) 2-bromo-5-hydroxy-5-methylpent-3-enal Br
HO-CH—CH = CH- CH - CHO

(2) 5-bromo-2-hydroxy-5-methylpent-3-enal o
3

(3) 2-bromo-5-hydroxyhex-3-enal
(4) 4-bromo-1-methylpent-3-en-1-ol
(5) 4-bromo-4-formylpent-3-en-2-ol

5. X (@8 tsoewinwm SGae ¢densmO NaOH ¢den &0GEsns ¢®, 8w NH3 gdencSss
80 YOIereS PO Oy e D0 gdednn e »® X teewrivs @ B
OB ¢?
(1) CuCl; (2) ZnSO4 (3) FeCl, (4) NiSO4 (5) Co(NO3);
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6. 03885 »Belimde wrinemed € @3¢ 0@ e »Dismed B®yuED
Do O53es,

(1) + H (2, Ho(3), Hoo () S H
Sie e e g
+
7. 298K 8 2 e audm cdencs 8 M(OH): 8¢ 8¢ ¢osm0ds 2 x 10* mol dm™ e.

e3cencs 0.32 mol dm?3 9 deed ew?sd Cwdm MS0s 88w goeswm M(OH); 2w
o€ 0 ¢demed pH avn O3, (298 K8 & Kw =1x 10 mol2dm™®)
(1) 5 (2) 6 (3)7 (4)8 (5)9

8. eg 9eEedis Smvsen Ns? np? O #0850 DQed @ Mmesed amwim ¢dbD
@D §Reds egms O O e YBn 5 i@ aeqed H(io ©y OB 80@ieged
QB3O goms BEeDES dmed,

(1) obFcs, +2 (2) B Bemienzs, +6 (3) o3<mm, +4
(4) e3B», +3 (5) obFcs, +4
9. 2 NO(g) > 2 NO(g) + 02(g)

0D R DE T K cdemsived @ 8cdn gun B 8wid eemsim. NO2(g) 8 ac®wm
e3gens 0.1 mol dm3 ed. »58s0 20 O ey 0@ Y&Iwens’ 20 % =5 O DO o
8 au. 02(g) e38e® Beg0d (Mol dm3s?!) emis@en 08 ¢?

(1) 0.25 x 103 (2)0.50x 103  (3)1.00x10%  (4)2.00x103  (5)4.00 x 10’3

10. 8210 eddpc ecmm Cl ey S0sF g 0. e@8 ¢Der e DTS HEDIOTSEO
eEHI WITBN BDE BNV |

(1) Ba(NO3); ¢odencs (2) 12 (CCla) ¢odemcs (3) AgNOs3 ¢odemws e NHz godemcs
(4) 3y H2S04 @0cr @0®E» we KMnO4sgoDenes (5) Pb(NO3): codencs e o3E83®

11.  HCOONa 6.8 g g@renwzs eosdcencs 0.1 mol dm™ g HCOOH(aq) ¢o9<s 100 cm? me T
D0 2. 80 gened pH avws ems®e od ¢? (HCOOH & Ka=1x103mol dm3,
H=1,C=12,0=16,Na=23)

(1) 1 (2) 2 (3) 3 (4) 4 (5) 5
12. CONH, oewinn “Bw NaOH w@® ¢eqe® »ed0 cds »iS 3¢
l: D53@53,
\CHzo—%-CHg

(1) coO'Na* (2) cooO'Na* (3) CONH,

N + C;HsOH + CH3COO'Na* + NH3 N +  CHsOH

COOH H,OH COO'Na*
(4) CH:NH; (5) COONa*

+ CH3COOH + NH; + CH3COO'Na* + NH;
N
COOH OH
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14.

15.

16.

17.

18.

02§03 »BeirSeld ©s®n @ved 8 H202 8@vm 8emim u88wied @ Cr & o
H20: 8 238453 O 938m0en ¢owdE 8D 0dmeEd® 8gedEs’ dxmed,

(1) +3 80 +7 ¢z00 e -1 80 0 ¢ (2) +3 80 +6 ¢z e -1 80 0 e
(3) +6 80 +3 ¢80 e -1 80 0 ¢ (4) +3 80 +7 ¢80 e -1 80 -2 e300
(5) +3 80 +6 =300 e -1 8O -2 ¢z3D0

80@c0m9® 14 % 8 H2S0s @®c ¢oerwdsd 25.00 cm?® & cc8» 83@0 0.1 mol dm™
NaOH 60.00 cm3 = ©(wB8w. a®c ¢demed eoasfdn (gem?) emwd@e o ¢?
(H=1, S=32, 0=16)

(1) 0.168  (2) 0.084  (3) 0.042  (4) 0.021  (5) 0.0105

cEesDs 25 °C 2 Ag e Zn 5d eco ensigencs 1 mol dm® o dDred »Bego

8@ BSB0 cden e BEOI ey JenwBm eminnis ¢ gD. emiss Fwisi®n Se®
¢ 8cDm eO»eEn® 8Eacd BO1de umins D53es,

(1) 9ecFegi» Zn nel 80 Ag mJ 0 ®®=3 »Sa.
(2) Zn 0 2wed®s3 Ag mJ @ Zn ms3es d.

(3) gooemed Zn? eoicencs @f)ed.

(4) Zn ?* g8oq codened NO3™ aws 055¢ens 98 od.
(5) Bexs’ 000D Zn melb 80 Ag 0 0dn vz »SE.

XY, X2 &30 Y2 £0c3®ws B 0@z geq ©O. A Hxx, A Hyy @ A Hxy8 2530 Swom
O(EE gowss 2:1:2 amomens’ s, Xo w Y2 @853 XY cufsicma e
338 -100 k)l molted. A Hxy8 avw (kI mol?!) emis®en od ¢?

(1) 400 (2) 350 (3) 300 (4) 250 (5) 200

oom wews’ wdmden O A Hi, AH e A Hz a8 NCls(g) ofwocmne A Hr eseeno
GDIOHES DB,

NHs(g) + 3Cl(g) === NCl(g) + 3HCl(g) ; - AH;

Na(g) + 3 Hig) === 2 NHs(g) ; - AH;

Hag) +  Cl(g) == 2HCl(g) ; AHs
(1) AHi- AH: + SAH, — ZAH (2) AHe-—AH — ZAH, — AHs
(3) AHi- AH: — ZAH, + SAHs (4) AHe. AHy + AH, — 1AHs

(5) AH- - AHi + -AH, — >AH;

A B @8 o8uben Dy e¢ms @i &8 @i »idm e¢mm 300 K cdensided

o8, A8 8mx 4x10°Nm?2 o B8 82mc 2 x 10°Nm? 0. 0@® iy 8@
em0BBG H(B DHEeBE ©wOIFY HEIO iy g . OO iy OBemwd HHFw@o

@I gl CEFOB ¢ ed»E emed. Bamend a8 A D1ged8 ®YE »IOG
OB ¢?
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19. CHO CHs | ,
@ ! I If
COCHs HO- C- CHs
EN

D B[ anBEede weTm. 98 |, Il oy Il v 5880 ke edda o
B0 BEedDES dmed,

(1) H*/ KMnOs, CHsCOCl/ 558 AlCls, HCN

(2) H*/ KMnO,, Zn(Hg)/ e0x¥¢ HCl, HCN

(3) Zn(Hg)/ eox3¢ HCl, CH3CH,Cl/ Sb&@cs AlCl;, HCN
(4) Zn(Hg)/ 03¢ HCI, CH3COCI/ 5@ AlCl; , HCN
(5) ZnCl, / esos3¢ HCl, CHsCOCIl/ Bbe5@cs AlCls , HCN

20.  X(g) + Z(g) ——= Q(g) + R(g) AH<0
QD TS GBFPDed i O O Digeds’ OYc 1 @Bs3 cad wdw e T K

catoed =08, TK8 € gum «sddBed Kc=0.04 ¢d. 0®® u0Bs ©@asilens’
DD DS OB TWIRG LB ©d &?

(1) ©s@nE06 ERIOIR® weH BT wd §elud ewg ed.

(2) Bom cdesioed @ msmed B0 et el w@pEmmd §ddtd ewig ed.
(3) cemsios & wme B0 K& od.

(4) eon» 80 [Q(g)] < [X(g)] @d.

(5) w@nE» 80 [Z(g)] = [R(g)] ®.

21. X @3 218 oewnivnn B0 aded ©@10wdmmNd ess3D8. 96 MO0 BB
2 20®Bm KMnOs 630® g5855w@0 20 0020388 a®cus R @cl. X toewivw 053¢
H2504 e3@® 03 B0 370¢ Y toeeinn ¢ B0 8Dwnd 8®i10ndmmd essidd mH®

X esoewi®ne Su wuses,

Hs CHs Hs EH

(1) CHs CH CH CH:OH (2) CHs CH,CH CH; CH,OH (3) CHsCH CH CH; CHs;
Hs
CHs PH
4 5
@ CHs CH, CH» kH CH,OH () CHs CH CH; CH CHs
Hs
22. ¢ aeq a¢nd HROm 6{8e® o Bwids grfesd sunn 6w’ 0 d0adndmadd?

(1) »8ecist 6,6 (2) e O8»EE PBeEicsd (3) eSS

(4) esBe3088s3 (5) @EO8Bs e@BmeEd

23. eomise®m gte® Zn m»idm 8ns3de 16.25 g 00, Zn m»i)d OOR® ¢dess’ O mot
efve Buusd®m B g, 8 € Zn ocivs @853 oo a8 §O pedisen 5®renc
om1®es ¢? (Zn =65, 1F=96.5x103C)

(1) 48.25x10°C (2) 24.13x10°C (3) 193.0x10°C (4) 37.5 x10®°C (5) 38.6 x10°C
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24.

25.

26.

27.

28.

29.

30.

Na2COs3 e NaHCO3 e8or BBz’ 27.4 g 91850 m»oy HCl e@om 988w »c g 80
000 cdastDed T v Bamed T 80 Dig w880 6.72 dm3 0d. Sceed 83 NaxCOs
25300 O5%esd (H=1, C=12, 0=16, Na=23, . ¢. 8. 2 210w ©9E» =8 22.4dm?)
(1) 84¢g (2) 16.8¢ (3) 106¢ (4) 21.2¢ (5) 22.2¢

HI(g) @gc 1 = eodam cadd Aeoyd ¢® 440 OC ¢80 T80 ©w@mEDDIDEO 853D BT
5 8. 98 T HI(g) 28z 50 % =53 Dewdsmw 8 Ha(g) o l2(g) o a8 20 con.
e®® deowulks 8w wemr Ke ans emm®en ed ¢?

(1) 1.0 (2) 0.5 (3) 0.75 (4) 0.25 (5) 0.125

A%y B 508 D0da&B ¢d e olbma mg todam card Qe e 8@ »o» c&. 300
KE es0mB0000w00 9¢® vty oddBed 88 Bamw 5x 10% Pa 8w. 300 K2 eo@dd A ®o

B8 9ds Bam 880085 7x10%Pa o 3x 10°Pa 0d. es@0nBn Sgeed ¢ A8 Dids
B3 ems®en ¢?
(1) 2.5x 10*Pa (2) 3.0x10*Pa (3) 3.5x10°Pa  (4) 7.0x10*Pa (5) 7.5x10*Pa

9® 0enSm Q8med € £ vddBed @eCROE BOR®BO ¥B &emwdm Digd
RO ¢?
(1) N0 (2) SO (3) CO2 (4) co (5) O3

A 08 »RB® oenins §80wRs @dnd ©@DEdmmD esns3dd. e PCC @8z
O3moens 8 wicmd B Ocne 0diested o8midme ©w@m 88w »edo G8 oS
emecd. B, CHsMgBr ¢@w 88w »d &c SPekdems »edl Eredm dc6 880w
2000 B3®1DEdD @538, A toewning e Hers,

(1) OH (2) pH (3) PEH

CHz CHz CHZ CH CHZ CH3 \C = CH3
©f ©f S e
(4) FHa (5) OH

CH; \CH CHs

: ,CH CH; OH : ,

g1@di®0» DwewiBe® coen 8EATD gemB_LmIns 53053,

(1) 988woc € DueedBu® gume BEBGEerindces eces Gwiwd »BYES’ @t
AW CReCE.

(2) 21B853 00 cdeoed @ @iy DuetlBe® o Sewridms & Bemie .

(3) @edied» DueelBne® D, ¢iEMOm DueelBn® e DEO D& 8G8 ©d.

(4) 002y ©0®ier e WreRt) OBS DweIBne® WIeris BB OIS BE HDE.

(5) @1edi® S DueeiBue® e a:g® yB8wm 8¢ »I8.

Buem cdesioed ¢ Awon B om ¢d ecm 085 wigen «Bulen Sgennm, Db
mEwed A8 ©9c ©10ws 0.6 8 ¢ mEwed B8 ©9c »ins emis®e ¢? (A B3
e Dodes Bom PP =30 kPa, PY =40kPa)

1 1

1 2 3
(1) 5 (2) 3 (3) p (4) 3 (5) 2
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oz 31 80 40 oo O3 O ydme wew 8 e (a), (b), () e (d) v 8010 wmo

30T, O3 @93 D8 oAV ©wd BDTE ¢. BOTE gBDcw/ BOIC el ¢'8
OmIC) OB,

(a) @® (b) s@ens B3O8 »® (1) @» ¢

(b) @® (C) v BO0e »® (2) @» ¢

(c) o (d) s@ens B3O8 »® (3)@» ¢

(d) ©® (a) s B01d¢ »® (4) @ ¢

O B0 eI @3 oewidmnz emd BDde »® (5)@® ¢
BEMTT vnerd ¢Pedn cuedcs 88 ey DOT®.

QD cveet ©d8edmn

(1) (2) (3) (4) (5)
(@) e (b) | (b)ese (c) | (c) e (d) | (d) eseo (a) O YBDIC 302D @H3
@ @ @ @ Boewldmws ewd OIS
B1528 B1528 BD1528 Boded

31. oo ©e»s’ RO o386/ Do BO16e ¢?
(a) O Boen Oc 0wds Dby mEed Glo) DIgd @m Cto OB,
(b) se8 @Dbmes ©vd B82n® @Obnum De® 80 cperd BdE »vEdW® guedisens D18 ed.
(c) »sE3w e HGOD® @oq BEIWEEL oG »TsIed.
(d) Na*, K*, Ca?* g aneds’ R0m® acm ade Ca?t O aw.

32. OB 80010 Sp° uPmienws @B gorlcw/ gee dxiess,
(@) NH4* (b) NH3 (c) NH2 (d) NOs

33.  Ouben Doggors esgmo oD 3CHs QOB GIRG/ GPIR gems @O ¢?
(a) OB® ®RLBB E edDvw dig OBos @ deo OS.
(b) Doz OB® LB YR EDOG CEHBOGEO HEEI®D B@InIED ©d.
(c) Doy @erdE ©B®0 widmed 8@ wO® ee® T emisEmr HBwe emmwSe.
(d) Doz PHE» e s3Vs O8 OB eeEIPD @I ©d.

34, cBeygomwe B8EACD sum weHns’ n@ DosiBe/ DoBI8 BO0e ed &?
(a) w@nBom0ed @B B wdn @B EBes §e8nd eueg®d® e HB®.
(b) @B s edmed »&.
(€) B Bome edmed @da.
(d) ©s@nE®0E0 SO0 VDD ICE Red.

35. SHD CBeDD GeRd BTHI DO® SWIRG/ GWIR HD(IE @d ¢?

|
H—C—CH, C = C—CH,OH
CHs CHs

(a) ©08@1 ©@1DEBND eI,

(b) »zy® H2S04 ©30® 555000053 CreRds GG 9501 adnd 8®Dedmmd essidd.
(c) HCN es@0® 3585wi0dss e e 9501 adud ©@1DedmmNd ©@50ess3OE.
(d) 23y NaOH ©:0® @evens 58 Eweidmd $idms @50ed.
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37.

38.

39.

40.

S @0ImEd Eedn wy Jred weewln 88acd BD(0C uminws/ gk D53es,

(@) 1 oedded sred eEINOE ¢Dws at)ed.

(b) Na es» K80 @38823 ©s@® et @388 escs.

(c) BB ©0m @iy ®BeRrSedROE w8y BEEHODE BE IDBID WIS HED &) ©d.
(d) Domed cormens’ m»HBUBR wigies’ Pwd ey aneds’ Li s@&.

CH3CHO e CH3 CH, CHO @gencas &8 NaOH e@® 88w 08 80 ide @008
OEeS/ dc D533,

PH H OH
H CH3 CH CH CHO CH3 € CH,CHO
(a) (b) (c) (d)

DD BN OB DOBIB6/ DO BOSE ¢°?

(a) eecediDnm0, D81 e E° gows B30 gcwe dx¥es’ ©w@d »B888BOED
2008380 9eEWeim G HB® awswey POE.

(b) 980 waen B3RO geEEeIID) Bwdw:s &8 ey, Bcys JerSn ewivn® e
PeCEBeIINed ey awny D¥vdens DO&.

(c) Bexs’ CenwBw edhed ewES a8 9eRBei v ¢l g0 Dt eWIg
30 @

(d) ©00228 R ©n 8O Beysd CeeSm emisnm RN @wm and BOREDHN
a8ed.

0068 58 Bwidn Dicms 8¢ B3 DosiBe/ Dot dDxiess,
(a) uBGwoom Bgood, BBwm D@ 53¢enkd 8@t @d.

(b) Begm Bumed Jnwe gB8wied esg amd edmed od.

(c) Bemor Bumes e@id®@mm iscenens’ 8w .

(d) o3 923 B Gwme emRcd g 1, 2 ... B gben 8D O 80 BB
DO 830QLID BB @BIDUDE.

2®c (83 B8Acd wms YmInwe/ BWIR DI,

(a) OBwo deed pH, 7 0 Ot O (8 D3, Ew OIS ®ED B® Hen ad®c &3
a8 900 e¥y @d.

(b) ©ogeniced N20, NO2 918 @i®@8wm Doy 9180 O 8® a®c 18 B0 ciwm @d.

(c) 98 Seed @dEmD Ren weed aB Fe¥', Zn?, Cu® OB aw® Tw 8 vees 905 od.

(d) @Eiwic BES B8oom SO0 @0icwd dnnd® ¢d® B3®0 Ca(OH)2 @wices.

goz> 41 £30 50 e O3 O BB eI SR @¢w BB §¢luers I g, OO Y
GORWO eRSI® vigevmed wun DRedS cedm B2 (1), (2), (3), (4) w» (5) v»
B0 DEBI S gBOSH ¢ '8 emics 8ot vnerd cBm et CRE WOTD.

8006 | Be®S YIRS @B IR
(1) s @d. won OB o, BeE B YIRG BOICCD s @¢l.
(2) wms ©d. w8 05 YD B IB EmInn BO(TCD swo e@sneed.
(3) LS8 0. e @d.
(4) gesmn @d. wms ©d.
(5) aems @8 aems 08
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eSS g

@SB yIm®s

41.

B0 CLeHo® BeDITO® gows | 8
a6e D180 80 »is8wed aSe O18 ed.

[ =3 9580 ©woi @3Bewns’ g3 d
238 s .

42.

Li*, Na*, Mg? m@s» gneds 8@
B A etess Mgt gomadda.

DB @0 @ O O ©»
aoedisens D180 30 Yidwien IEE
D8 ©d.

43.

APt 880 SB@ giden a®Bm Qen ewsOa.

Al eoewi® ®»&E® ©O® gBFw
Al(OH)3 0S80 adednes ecd.

=0

44.

Na:CO3 Bdeogms cor @iy ©535%0
eEed »®s K03 HBdwicma  ecH

DD DE @BID IS,

NaHCOs3 8 & ¢dsm0d, KHCO: 8 &
SO D D8e.

45.

Dogeniced a4 @elidsn Boew oD
OB ©w @ DICHS D1y evlced B50Bd
BO8m Do ®T®IC Doy @Ees EE.

SO2, NO2, CO &8 &g @elidn Soen
CO1m B 05 ©T®IS Doy @d.

46.

080 BB  IeRDDIBHE  B37e¢Hes3
DIRBI ©B0@reR D8 OB WOITV B S
DRSS BO® eESeIInBEn g en DI.

2®88m @8 HX ©wev amwme»
B Bwed B D81 3018 eI BIS
o0eedss e3:e¢8.

47.

Qs g B8 abd 8D s
2000w 0B eHEns’ B8 ©d.

BT 00 evg @Icd®v® eB3cens O
Oty @B,

48.

NOIE awdmed T O Bgemed ©w®®H
D& BA»@, 98 B 000 OE @B
8O D@ Ond0 w1 ed.

HNOIE aowdmed 8 ¢ Bgened .00m
DE D00 OO D& ¢l cBens’dwm €
Bgens »HOG.

49.

0385’ HULEwe AlCls »8ed 8 #1E8c
eBc88(RX) ©00v gB8w@® gecseliBED
GIDED GBH@DS.

008 #ICSCE oBEED ©0® T8
BGwed T wegg Bwdet T R*
QeCSeYInBEn wred.

50.

e303:8¢0 O 1@ B FwDm® B53e8ws
A aows .

OBGCBs ¥ OF3eBe  wien O
B[ Bog® cdenstd O @
e8D8BCR @5ned.

k %k 3k
gethom Bgb
— =
H He
3| a4 (s [s |72 |8 [92 |10
Li | Be B|C|N |O|F |Ne
1|12 13 [14 [ 15 |16 [ 17 | 18
Na | Mg Al [si|P|s | |aAr
19| 20|21 |22 |23 |24 |25 |26 |27 |28 [29 |30 |31 |32 |33 |34 |35 |36
K| Ca|Sce|[Ti|V |Cr|Mn|Fe |Co|Ni [Cu|Zn Ga |[Ge | As | Se |Br | Kr
37 (|38 | 39 |40 |41 |42 |43 |44 | a5 |46 |47 |48 |49 |50 |51 |52 |53 | 54
Rb | Sr | ¥ [Zr | Nb|Mo | Tc |Ru |Rh |Pd (Ag [Cd |In |Sn | Sb | Te 1 Xe
55| s6|La-|72| 73| 74|75 |76 |77 |78 |79 |80 |81 |82 |83 |84 |85 |86
Cs |Ba |Lu|Hf | Ta | W [Re |Os [ Ir | Pt |Au |Hg |[TI [Pb | Bi [Po | At |Rn |
87 | 88 |Ac-| 104|105 106 | 107|108 (109 [ 110 [ 111 [ 112 [ 113 [ 114 [ 115 [116 117 (118 |
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800 cdasDs sy BOmed € Oc ocs CEd® Dy Bgeed 1cm?® = (380
OO RSB FLBHEHG OB GE. OB R4 (B v DRed ¢ed.

AB;(aq) essS¢encs/ g 1.cm? 5 EB@0
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0
‘ E = 0.77V
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| mol dm3 1 mol dm3
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