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%* 1 80 50 e 23 O gdm»sO (1), (2), (3), (4), (5) v BERSOES BNOICR e®nd @@= vrgess
@03 8890 emidh evm, du B8d syed 8wt ¢iedm coects 888 »80nl (X) @wigy ¢BO5sm.

\_ J
wbdy) Dy Bemas R =8.314 J K 'mol™ SeiFed Sems h =6.626 x107T s
&1Poed] Bema Ny = 6.022x10*mol™ pecimed yedoncC = 3x10%m s’!

1. ocon (Sedn 9ocEeliBm @ gpedsl, O ©iiam »BHESOE ol DUendBed cann
9008300 g @0 ¢? (N = 5 PeDIBO® o)
(1) n=5—->n=3 2) n=4—->n=2 3) n=1->n=2
4 n=3->n=1 5) n=2->n=1

2. B8 DosiSe emidsim
(1) =398 8o YERLOs us8wwen DBI0» geEBemwnes ©1O8e® »BwID s BIE.
(2) ©00:80® ©B0@IgDD, WeDISO® o N (D BeDBO® godw) = 3 w» m; (§8a» Bedrs3o®
eomas) =0 a8 9ecBedim w1 4 3.

3) 89853 (N) 8 e0igdon @eeSeimwmO ¢remd BdE »88dm gredisers s (C) 8 eowsn
QERBEIUDEWO LEMHD IR DHBIID® 1edisencd D D @da.

(4) Na', Mg”, K* e Ca** g anedsd Bacsdens’ &Sm0 001530 aessss gus 0em D53ess
K* ese0 Mg?* cs.
(5) »R530c geceldi® CEHe® afSn i ©d.

3. Be,Bean 098¢ 0o guSmde a38a (XHg) — X*'(2) + €) 9189» anBEede dxmed,

(1) Be < B<O (2) Be <O <B (3) B <O <Be
(4) B <Be<O (5 O <Be<B

4. F3ClO, FCIO; e FClO3 8 o@ws’ dned 880083,

(1) oneEEs, »Boc Sewiemimd ey Beed .

(2) »Bw ©w@OYTLIIC, »Es Fewienmis ey OpLdoa .

(3) Bows, GermB BoBIS wH B BODYCEWIC .

(4) oEEws, Sarm8 B8080us ey Beed .

(5) Bows, e B8BRIS @y DnLmBes «.
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5.

10.

11.

oo & 8B woewived IUPAC 508w @2 ¢?
HO-CH,-C= C—(IIH—CHO
CH, - CH;
(1) 5-hydroxy-2-ethylpent-3-ynal (2) 3-formylhex-4-yn-6-ol
(3) 2-ethyl-5-hydroxypent-3-ynal (4) 4-formyl-lI-hydroxy-2-hexyne
(5) 4-formylhex-2-yn-l-ol

acs Dnewss 01 O AB) cened tomidn S8 cdeners, 25 °C € e0cosisn 2. AB) 8 ¢dumn @&
25°C 82 3.20x10® mol® dm” e8. eomacse cdered B- awmed eisieescs (mol dm?) dxiesss,

(1) (LOFx10* () B2 x10* (3) (3235 x10° (4 2.0x10° (5 4.0x10°

BOGE 52000 @m3csIs.

(1) F,ClI" e §2- 2u»DE YPwREpDs F- < 27 < Cl” e» B8Eedegd (8 @d.

(2) Li*, Na* e Mg o @(8moen ace Mg? > Na*> Lit o 88eded ag d.

(3) O,F,Cles» SO By eaenmd F> 0> 8 > Cl o B88eded af) od.

(4) Xe, CH4, CH3sNH; esep CH30H & mow00z CHs < Xe < CH3NH, < CH30H w» 88eded (8 @d.
(5) N2, Oy, F2 e HF 8¢ 5358 sd@eam 95305 € N2 <0< F,< HF o» 88edgd 018 @d.

P e Q oewio dBemend @sidB@im ©@i0ndn @d. swm ¢Bedn Jou8ss Py Q weecioes’i® aamm
@ Be wSer e ¢?
(1) CsHio (2) CsHs (3) CsHs (4) C4Hi0O (5) CsHio

CH,4, CH3CL H2CO, HCN et NCO™ 9@ 0253 (C) es0@ieqed Scys eaenmnd D180m andEede dned,
(1) CH4 <H,CO < CH3Cl <HCN <NCO™ (2) CH;Cl < CH4<H,CO <HCN <NCO™

(3) CHs<CH;3;Cl < H2CO <HCN <NCO™ (4) CHs4 < CH3Cl <NCO™ <H,CO <HCN

(5) NCO™ <HCN < H,CO< CH4 < CHsCl

X 08 toewios 2, 4—DNP @6 88:® me 80 d8ends adfednns @ exnecd. ¢®E» KrCr0Or
200 X soecivn 880® meg 80 Y Ocs wied. Y 9ce 2, 4-DNP 600 dbewds adednn:s caed.
Y £8w Na,CO; ¢dencs @6 886® me 80 CO; 8038, X woewivns 8e wise,

OH OH
(D CH}CHzclHCH2CH2CHO 2) CH3CH2&CH2CH2CH20H

L

OH OH OH

3) CH3CH2CIIHCH2CH2CH20H 4 CH3CH2&HCH2CH2&HCH3

IOH
(5) CH3;CHCH>CH,CO,CHj3

500 K 82 cawd es0Dam Qg me ©08m ounn s@nEmmida sEmsim.
A(g) +B(g) = 2C(g): AH<O
cde3os 750 K 98 me 80 wonpBomn Bomo Kp @ 8cde dEoi® covn ©ensd nos 853
Bedmd /108G w8 ¢?
(1) Bomo edme 090> Nen Kp 006 ened.
(2) 988 uBBw0ed8 wGnos aBo el 03 Kp 018 .
3) e g ©LD W YBPww ¢y BB BeyO B D53 Kp 0058 exned.
(4) aooey BB moes edenden 1053 928 BB weds »@Sdw o8 8 Kp af) .
(5) 988 uBBw® msciam DT sy B FedB sy @C1Ox & 8 Kp ¢8) .
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12. X(aq) + Y(aq) — Z(aq) 8800 wewo & a8 cdamsdane 8¢ we ¢0@»m Bumr ©1Re® «8Fuvemsm
SIS som DQREeDB ¢ erD.
o8sens [X(aq)Jo/mol dm™ [Y(aq)]o/mol dm? 008w Begmda/mol dm s

O] 0.40 0.10

@ 0.20 0.20 ?
O s8Fsemed T Z(aq) ©:8e® acd®vm Remdo R 0. 388w X(aq) apRdless’ s evg w®
Y(aq) ep@ddens’ ecdn ovg 0d. @ u8samed & Z(aq) ©:8e® #i10@»m Bemds Dxiess,

13. ©0@dd aasi(ll) @Feecd (FeCi04) 0.4314 g e0®@ocwos 9880 o™ HaSO4 8 cdems o 8. 0®®
e®yben ¢oens® 0.060 mol dm™ KMnO; gio9encss e300 an@ome o0 G2. asds ceesed® 3gesdy
0o Omed, (FeCr04 0@ eedds aam ewside = 143.8)

(1) 20.00 cm? (2) 25.00cm’ (3) 30.00cm’ (4) 40.00 cm® (5 50.00cm’

14. 2 a8 cdes0une oboms 0 c¢ 1.0 dm® caed eodam deos med HaS(g) o® 98¢ g@ienss amd
0 3dQB@ v Pedn BOREHDIDEO DeBOD 9 H8» E&.

2H>S(g) = 2Hax(g) + Sa(g)
20Emmded & Hy S(g) D853 X wvws (fraction x) Sewidmns 8 &8 99 eeiwinsizn GE. e@npEnmided
g g nE §O Bma P Su. 0®@® sddBed w@nBmm Boms Kp swm ews’ o= @83 ey o ¢?
x2P Q2 +x)1-x)%P P

e — 2) ———— 3)) ————
& @2 +0)(1 -x) @ x3 ) @+x) (1-x’

(1-0P Q+0)(1-x°
) X2(1-x)? )

15. 2 & cdes$oum & 0.10 mol dm™ emcsSzn ¢®cwem 25.00 cm? 255, 0.10 mol dm™ exnesssyn wed@w:s e@o

8¢ we en@omnom & ot pH Dne cpensids’ eosion aus.

pH
SHD BCNS DO @O FH@IBBIE ETNI 14
@GO GBEE 3w HLIew BEATD DS 12 (
ewlos @d ¢?

10
(1) I-00e882 yRAE a®cwS, Ew-®ED® YAE OGS BO®

8
(2) Bo-00e80»® AR adcwes, Im-a2®E® RAC YLEOLE BO® .
(3) 8- AR 2®EES, Im-2®E® YAE »BOGBE BO® A
(4) So-00e80» A a®cwuss, To-a®E® ¢AE vewus wO® 5
(5) So-00e3®m AR a20cES, T»-a2008E® YAE YOGS BO® Do |

U5 10 15 2025 30 35
»e@ed ©8®1®/cm?
16. s peondc §Ecds wdRBRenS’ sum & B OB GIes gems ¢?
(1) cwmends’ (Xe) BEGe Digds §o3 @38mcen god +2, +4 e +6 O woewd® e0e8.
(2) 2888 eBEED aneds’, (8 BV Sedm B ardess HF 8c0 .
3) ecom (Il) mettded YEedres3s ®BerSeBROE SEend ¢rD1BmNOG WIBRES SHED BB SO OB
a0, TDens BEeroDE dumNdE D8 @d.
4) =ego» () mesed ecin anecs’ (Li 80 Cs ¢en) B8:®DR0 af)® ¢Dioms gid.
(5) NH:OH 8 »8g9#530¢ @88mden gomws —1 @d.
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20@ 4Bmen | 229631 gennsln (o000 80O BEsD.



AL/2022/02/S-1 -4-

(

\-

17.

18.

19.

20.

21.

22.

23.

\
25°9C & &wowm @B x mol dm™® CH3;COOH(aq) ¢oes V; cm?® 0 y mol dm™ (y > x) NaOH (aq) ¢odes V>
cm? (V2> V) & 50 8. adeis 8genend pH eows dxned,

(25 OCE Bress Bedm Neme Kw @d.)

(1) pK, - zog{ V”fVl;‘} @) Pk, +zog{VV2y+VV1X} 3) Pk,

4) —-pK, Zog{l;zyg/]x} () -k, +{sz+f;ﬂ}

200D BB BOBE swm @S BBH@D BTwI BHD wBEWS OB DORG D108 ed ¢?
2H(g) + 0(g) — 2H,0(g) : AH® = —483.7 kJ mol!

(1) 288w ©gc O3 wewo 483.7 ki 0 moe eSS 80 .

(2) o @9 Ha(g) @9 ecwsd wew 483.7 k] » moo aBues 80 2.

(3) e H2O(g) @9¢ ecwsd eewo 483.7 ki 2 moe adSws 80 .

(4) 4 Hax(g) +201(g) — 4H,0(g) 58800 e 967.4 k] » o adBwns 80 ed.

(5) @ g 0:(g) @gc O o 241.85 k] » o edBos 80 2.

0D BEWS OB DOBIRG G1EDIRG eminw: eewI H108 @D &?
(D ewds 555000 e0w.8dR . (2)emise Beysd @ESe SBeocd.
B)miemidds wiem a@ediBs ed. (4) @38ncen abR-9BFwd wemide O &8¢ @.

S)o38mcen ab-u88wd aem¥dds @n &g
@d.

0e@eTIBSB ©dyES DxHweE e@NdBIe BvD (Weds SDBS B ¢?
o 7 @ » @ O ® CF
S ©

BHD BTN OB CBHTO 1 BB HEIFO B0 DO Do s8uben Do ece HEBERD »@TT
@® ¢&?
cBes0s 8Os
(1) oo gwg 90 POE
(2) oo ewe PN THE
(3) oo soe 9D PDE
(4) oo soe BN BDE
5) Buc® cdews3O QBN BDE

80O cdemSoed v Bmed sD8m wbDn® ¢ wedim g e¢ pe Ha(g) 1.0 mol =5 w0 Ox(g)
2.0 mol =5 @8e@ ©d. g LB e¢® wORFBLD, svD weHs’ PO wHBs @D ¢?

(1) Ha(g) » Oxg) @c0® 98 ©Ls-D1ED @86 ar.

(2) Ha(g) » Oxg) @c0® 9@ ®Ls-0d0w:s ard.

(3) Ha(g) »0 Oxg) @c0® 928 Bmsidws er.

(4) Ha(g) ® 0x(g) @c0® 920 e .

(5) Ha(g) ® Ox(g) @c0® 9@ Besbicdey edvwss ai.

25 0C 2 X(5) smend @9Bm weoes (dissolution) 93008 edmes A, 70 J K mol' o0 X(s) 8 @86
853e8a 100 J K mol! 08. son scosd 5o X(aq) 8 998» 8x300i8¢ (J K mol') ¢508 ¢?
(1) -170 2) -30 3) 0 @) +30 (5) +170

J
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24. CH;-CH=CH; e HBr ¢md 8¢d» 9ecmeofm ¢immes g88cied gim dEG BB, s OEG
Ceem BBBwed wisipeamed BO108 8wdds ¢dsiesd sum & ¢ 01853 nes ¢?

N
(1) CH;-CH,-CH; Br — CH;-CH,-CH,-Br

(2) CH;-CH=CH, H'— CH;-CH,-CHj

(3) CH;-CH=CH, H-Br— CH; _CH-CHj; +Br
4) CH3-CHZ€2\AH-Br—>CH3-CH2-CH§ +Br
(5) CH;-'CH-CH;  Br — CH;-CH - CH;

25, Bow cdenstdom o 0dim ocdBem 8¢ Di1g@n w@nEn gfSwids BemBIm. uidBed BRme @
©8@00 ecren wE B0 BiBed OPEH Bums,

(1) »medss O G)@@ 2) @owss (%)@a (3) Pecw®® =8

(4) e ©d (5) »50 Qenns @d

26, OBRBs® »HEIYED w5 BB HEYBD v BE8WOMOE Gr1I0nE0 SE6 OO YBFPw 8.

MgsNa(s) + 6H,O(/) — 3 Mg(OH), (aq) + 2NH3s(g)

LizN(s) + 3H,O(1) — 3LiOH(aq) + NHs(g)
BBBe® ecfne @Y oS e BHRO® eCInG @253 Y@®1enn: ¢teq Bgentrs O18yd Ni Digd
200 ©sdyrlamens’ gBEw »iDm 8. e®® uyBHwIeds’ Cead® ¢ Baens w®ybamewnsi® 8yd BE®
800 8w 08 80 NHiz gD 44.2 g Sesedes. 0@ty Bgened a8 B0 8nsids dxiess,
(H=1,Li=7,N= 14, Mg =24)
(1) 1.8¢g 2) 42¢g 3) 126 ¢ 4 142 ¢ 5) 202¢g

27. 1e®IBwW, 0 IHedm PED e»IWIB B¢ JewrSim wlmienens’ ensitl & a8 i, aveg CBwPOORE
E80E3ECEBERE WE HD.

NO(g) + Hx(g)— NHs(g) + H:O(g)
NO 45.0 g s Hy 12.0 g @823 esoedeCuens me o8 88 NH; g@iens, 980688 dned,
(s e s’ @ Ho=2, NO =30, NH;=17)
(1) 24 2) 48 (3) 12.8 (4) 255 (5) 40.8

28. cdesoe 25 'C @ Beydd Jenadmd emisas ne 8¢d» 2H.0x(aq) — 2H0(/) + 0x(g) u88wieds
Een+0.55V 0 g0 008 SdBewsd abd-gBSm dx¥es,

0(g) + 4H*(aq) +4e — 2H20(]) w.oevvreen (1), EY =123V
01(g) + 2H*(aq) + 2¢ — Ha0x(aq) ............... (), E) =2
98800 (2) B won OE8usen Bwdwe E) dned,
(1) -1.78V (2) -0.68V (3) 0.00V (4) +0.68V (5) +1.78V
\_ J
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29.

30.

BB BCHS BB@ed Y dRs Bt e Qe ¢?
CO,C>Hs

©\ (I?H—CH=CH2

CHO
CH,OH

@ ?H-CH:CHZ

CH,OH

1806 NaBH4
0O®»emIE

(1) ) CH,OH (3)  CO.CyHs

(I?H—CH=CH2
CHO

CO,C,Hs

(I?H—CHz — CH3
CHO

(4) &)

CH,OH
ICH-CH=CH2

CH-CH, — CH3
CH,OH

CH,OH

cBes3on 25 0C & 8¢om 30,(g) = 203(g), (Kc = 2.0x10°° mol™! dm?) 88w ecmzss. 02(g) 0.30 mol
e 03(g) 0.005 mol 25 °C &8 oboms me ¢aed eoam 1.0 dm’ de»s med amE »0 sédBe gvm
BOPEDOEO €I DO @ @S’ Sedms o8 ¢? (Oc vy uB8wxr CRR® ©.)

(1) Oc<Kc Beso 03(g) y@rencs 918 & ©s@Emm00¢0 €@ @d.

(2) Oc<Kc Beso 03(g) u@rencs af) 8 00060 @i @d.

(3) Oc> Kc Beso 03(g) y@orencs af) 8 ©0Emm0nd @i @d.

(4) Oc> Kc Seso 03(g) u@rencs 918 & ©s0@Emm00¢0 €@ ed.

(5) Oc=Kc Beso 03(g) y@rencs @Dmed @xned.

g0 31 80 40 oo O3 9 ydmws wew & @B (a), (b), (¢) ©® (d) o HBDIC apeds’ S el O
23020028 B1IE . BOSE uBdw/ B0 »Oele'8 emid vxis.

(a) ©» (b) s@es 0168 »® (1) @» ¢
(b) e (c) @ [T »® (2) @ ¢
(c) e (d) 5@ [0168 »® (3) @» ¢
(d) e (a) @ BDSE »® (4) @ ¢

OIS 5B L300 ©®3 Beewidmne @i BDCE »® (5) O ¢ oBHC vPencd cEPedm coece B8
CRE DOTH.

VD coecs wd8edmes
3) 4)

® ) (5)

(a) o (b)
SIOX T~
BO10E8

(b) e (c)
5®en
BoO0E8

(c) e» (d)
®enz
BO10E8

(d) e (a)
SIOR R~
BoO0E

Do RIS 0B e@®d
200wismIEES @wl 0SB

\-

31.

32.

8 B CeuBd BP0 8w cEHBOG OB ounm Bews RO/ RO» o On AL B
®Osess ¢?

(@) BT aEdE 0esdD) 3oV

(c) 25°C 82 gB88wed e@@n O3 EB 00w

(b) 0e00ms D MDE DICD KBRS
(d) ©88w0ed e8us a8

0D CUSedm BE@IeD BB DB BEWBID.
Cl

@ Clo/FeCl3 ©/
_—

0D (e GOHOES RO/ T e®® 5BFwD Bedm ol e ¢?

(@ FeCls () FeCly © Cl_H

) CI\_H
g
J
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33.

34.

35.

36.

37.

38.

39.

~
259C 8 e ocd auad® (Pbh) 98yd g@rews ©oo @B OB &80 ocd @ulBd cdew
1.0 dm™ =5 me Pb*(aq) as» a mol g@rencszs @toq 0. vum e ROS/DOD 0 08 oddBa e
B8 @d ¢?

(a) 2889 ecqen me 80 Pb*(aq) g®iescs 2a mol @d.

(b) 2880 ecaen e 80 Pb*(aq) eodcencs 2a moldm™ 8.

(c) w2 Nal(s) e20Cs g@rerss dmn me 80 Pb*(aq) @rens af) od.

(d) 8@ ecqes me 80 Pb*(aq) g®iencs %mol @d.

OB OBDEO @i d @®1)ed GEEOS €305 oewi®/ ks BORBIVD BwHD BTHTI OB LWIR/LWI®

BOC€ @d ¢?

(a) uRE a®c ¥ A »e® ©wO®® Crn0; yBFwmr B8O AEIeIedSy S H.

(b) Fe*(aq). Fe*'(aq). Mn?*(aq) es» Ni*'(aq) @0oq ¢10e0c0 NaOH(aq) omn me 80 o&gd NaOH(aq)
8 agdrs gdeds ieq.

(¢) KMnO; e KoCrO7 a2 @¢m® 6®8m o53530 wdensE H202,0; £1gdd =s800mmes B0 08wz
218 YR F8Bo @d.

(d) [CuCl,]*>” &c IUPAC »»®c tetrachlorocuprate(Il) ion 8.

o0 & @15 5IedEs R/ pO®x g1 BOCE ¢?

(a) ©5seNd a®Eed e, 1-FgOeIEs O® evwd & 18 «.
(b) 53058 mrnewe, 2-008EIeOIB OO govncd D& & .

(c) BGOMEB 0300263, 1-FGOeIEHS DO amnd D O .

(d) e»Peedst8 s, 1-es530eES D® avncd D& O .

283 a®ce (HNO3) @ o8 cden ©s@asidd som 6z’ 9O 9micn/gmie 508 @D ¢?
(a) »Ey oo w3 HNO; o» e¢m® @:38mi0m ece ©&eb.

(b) NH4NO; e Sewismensd NoO @o bee c@ of.

(¢) HNO;3 8¢ N-O 2530» 80Ec® 2853 wem .

(d) o we BO8 ¢ »Rw3, w3 HNO; e@0 88w @0md&.

Doz’ BO0s BRRASVEGS’ BwD ©BEHs’ OB YPIRB/R BDCE @D ¢?

(a) D3 g Digeniced (800 evics) Deels’ @S @18 YolrnS.

(b) ©c Digeniced sd@raym DF8H8s AYED SOR® Yeldrws.

(c) O bnens’ 5 O 0s0RE Boen D adds 01 ®IDO DeBo® Yoldrws.
(d) & dewis’ 3cDO® BeciSs’ §uin AeF)D SiPmn:s HovI O BedD Yoinwds.

cBes30s 25 /C 8 oo ce eddmess ne 0.135 mol dm™ 8586 @855 (CH3NH,) 68 ¢00es 100.00 cm?
» 8002 SEs 06 89 005 B ¢om 75.00 cm’ 5 06 I8 @eED) BOREDDIOE0 deBOO
98 8> G2 &8c Bddewss 50.00 cm® 3 e 0.200 mol dm™ HCl gdenws =00 amn@osms »e 80
aste cese 15.00 cm® 8w, 858E @853 o 8D 0ne and gBSwrS 8¢ 0wed. svD ©eHss
RO/ O T BOSE ¢?

(@) R w» S8ws SO amd CH3NH, 8 015188 eoqenme Kp 1.67 @d.

(b) 18 e SBw 8018 ams CHiNH, 8 £3038 ecgenmea Kp 4.67 @d.

(c) BBx 80 e CH3NH: 9180 ¢odens @d.

(d) »R8m B9 me CH3NH, 9180 ¢odens @d.

BRINDE SEed @B cdn D33’ @008 w®RBIVEWSS BHD BTHS OB LWING/GIR HBOCE @D ¢?
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