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SsugeeiuL e Foessnlss aramiuGd Byes sogemsiie X B 010 mol =

Y @@ 0.10mol 5. erAdusheon sPuiuvlig. Saterugeads X, Y)
afumpliier  Srbusorelugpdenise  gpeapbu 40 x10 %Pa, 20 x10 5 Pa aye.
Srlanpiier sigeul uudugssd XY ssles uGSuipbEhmma HalGS.

(oz‘ + 01)

AR TITE

) 0.1 mol 4.0 X 10% Pd
Py = ——————
0.1 mol+01 mol
PX =20 X lOSPa . (02 + 01)
. 0.1 mot %2.0 x.10% Pa’ ’
— e e, +
Py 0.1mpi+0.1mol 02 + 01)
©2 + 01)

Py =10 x 10°Pa
o 3(a) : 50 ysisfsah

&) o5 @ oDt s s (sopesn 7)Smdenms B NaOH amgsConsip o
Aufing GeiuEay Lse apeod et gl seyrd Z S 12.50 cm® maissToEns
apgaits ushefeows SenLaishe 0050 mol dm? Gsfesmd OerediL. NaOH seaggedsh

2500 cm’ Bpmarial g

Q) aeoyrss L8k oepls sufs Qefoat baiks.

; 2500 cm®x0.05 mol dm™®
[CH;COOH (aq)] = 12.50 om? (og + on)
= 0.10 mol dm™3 0z + o)
5 St Glers rBenmoudsh

(il) sayss Z G pH GLuporerimss S, i, LG

ot sibesde s miLfme ) 1.80 % 10°% mol dor aygsid.

CH,CO0H(aq) = CH3C00™(aq) + H" (aq)

- awoeom  CHsCOOH(agq) + H,0(l) = CH3C007(aq) + H30%(aq) 02
siEFphs snflesde ayrbus Gesey =C, .
Ufenawent s Udend = o (oeag TNmaLmLbBS Sete) =X )

s Ka i@ Guatgls Hemeseh Gpene

_ [H*(a@)|[CH3C00” (aq)] , _ [Hs0*(a@)|[CHC00™ (aq)]
Ko = [€H,COOH(aq)] sievsp Ko = [CH;CO0H (aq)] ©2)
CaCa . _ X%

K, t-a) apbeozm K, = p 02)
Caca x? , . N

Foann® Ky, = —— osoeg K; =—— aWaULILMN S Fiwrs
c(1-a) c—x

QI LI LTed sanllbHanbans (02) LsTeisamaT auphis (Wigujib]

o <<1 speg X<<C aeugpnd 02)

. . gl b E..ﬁ (uui’)il uliienes - 20212022) Bpidd PHobpass Lﬁi!am_.eﬁeﬁlm i .
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Eeomiensil

; ﬂmeisstb

pH seniiggst (GUmMEs Bemeosen Syt meil 1 med Lsitefsensnd aifids GousmrLmib)

[HF(ag)] = JK,C

F o —
I.“ \uiff]

/ P
=v180x 10 %mol d

[H*(aq)] = 0.00134 mol dm™3

Hy0F . H*
pH = —log [——-——1'0 ;wl(‘:ff_g] 250008 pH = —log [1 omo(za;; _3] sz pH = —loglH* (aq)]
aisveon pH = —log[H,0* (aq)]
pH=2.87

©2)
(02)

©2)
(02)

Clomaiijoar Fo@men (1 LG pH safissayssrar wibmpelmn,

(Cusngslas BPlansosst SITULTA LTed LseRasmens Bifldbs  CoueuL_mb)

—log[H*(aq)] = 1/2(-log(K,¢)) ©02)
pH =1/2(~log(1.8 x 107° x 0.1) 04)
pH=2.87 02)
10000 cm3 smIFadlss o_siam CH3COOH Bsit osmay = 1.0 xrl()'2 mol (02)
GrissiuL NaOH @ear asmey = 0.005mol 02)
(NaOH s _isir gndsi yfiss Sy LR AL _
Sgpapsisn CH3COOH @sir sienay = 5.00 x 103 mol ©2)
U580 samrFedsd
(Cuengdlas Heneomsit HTOUL Mol LTsd LisTislast Siflba Gauswmn mb)
[CH;COOH(aqg)] = 0.05 mol dm™ (02)
[CH3COONa(ag)] = 0.05 mol dm™ 02)
pH saiflggsd (Quengle emevmsii SFLLILTEILL 160 yeitefidsit s1flds {Sélstszirs_mb)
+ K, [CHaCOOH(ag)] -
A e = oo e 03
+¢. N7 _ 180X10%mot dm™*x0.050 mol dm™3
[H* (aq)] = 0.050 mol dm™? ©2
[H*(ag)] = 1.80 x 10~ mol dm™3
pH=474 ©2)
pH senlssaubarer wnbp afenl )
(Gusngls Bemeossit SHymLreill Lmed ysireMasir &1l Saueri_mp)
= 1CH;C00™ (ag)] -
pH = —log(1.8 x 1075) + log[[0 .05] (02)
{0.05]
pH=4.74 ©2)

02 - Sremuaraiiicd qﬂ‘riﬁvglb Al &g (e wipnd uflas - 20212022) B> HmHIHs o _sem_dEiLL_aeioTar
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(iv) Gl (i) Gsh cfofieainil Sauss o SIESH SMJFATS bLHOIGTSHEDN?

®_ibg ol sny SlsnhEs. g
BB (i), B, SIED, Q. SED, SeIFeored GruBLGD i
smysn g Gwdmllodmsulid Raa BeemnEneod Gamguh 2 LlenuULD
T (©2+02)

(v) BaGOmer iBrismenuis HengFso £ @it 100.00 cm’ sasiensfsr piw Haesio NaQH
Bier 0.800 g seopsbaiul 1.5l Bosesn Q HINGH SIS KL bhnGersigpor?
OLiGSSITen Seldemel LLSUESE 2oos datew simsgs sopseis
&ﬂ@@gﬁﬁ%}ﬁh Qentn fiensoulmudh wiBpl gL slsbens ams Borsis.
100.00cm”_ senjgaier CHRCOOH @eir oismey =0.01 mol

......................................... P i R R L R L R R R T

BeybaiuiL NaOH @eir awrey =0.02mol ©2)
sagFso CH3COOH & QEramypbans (seveog CH,COOH upbmre [\
g)rrasasmum[s,aﬁ@vs@w) ...... A 17
-BEDFET - G(lly < BT FBIB - -S60Y Feord: - (AP MRS H g o xwm s xncr 6o srmnamesabo et vsaararnseares {02) 10

l 3(bY : 50 yshedisst
4. (AR, C giuse apsodambnnd @dfnd CH, Bread Onredi slLmolnF & : N
Bubapsiy snGHurississ Bioigdd gafufush souedetsimas s din. A, C o

pelgusg udnld Bamed FLLGHUBIERGED.

A, B, C afuer & NaOHo 1 o saiifmedGu sresigibm CH,O aohab apeodsips
eidreme peiw D, E, F gdu Gojsomsomsm wapbu siea. D, E, F gdus
patbEMBl CH CH,C = CCH,CH, sEinntar. F aysags PCC o L@ grasbufusishasse. PCC
o e DB mmwsn srasouiss pendu G,H afumsens shaar. GyH g Grai
Srimensemb 2,4 — GumeonssCmimansiggsyda (2,4-DNP) a.Laé fin sfDUyeSsosmLd
alwretunb@sy AgNO, B_sh Cmanh SpEmLiE ShEH.

ABCD.EFG H gfunsia sl amelsans £8p sy Gemst Gulgseisd awsars.
G G
CH;CHCH,CH,Br CHyCH,CHCH,Br
A B

FT’::'
CH3CCH,CHs CHa
CH, CHaCHCH,CH,OH
¢ D
(?H
CHs CH3CCH,CHy
CH3CH,CHCH,OH GHg
E F
GHs CH
CH3CHCH,CHO CH3CH,CHCHO
G H

02 - @ysmuaraiued Usiefepmig b

A &.6ums (e wfsnl uias -

4fa) : (7x8 = 56 usiefiEsh

2021(2022) B NS R sTam SEILLaET6N.




Beomnss UL snss Slsnemidbosnid

.y;isgurf.lasmrmr
7 "y
by 88y anli (K Geiren srssnastsr LK L g8 olombuipiiastsl o smplimmend mer |
SO Beher BulpHsTia suangS. P

(1) CH,MgBr (8sn) / o ev) 5.0 o

H
CH3CCH;
(2y H*/ H,0 CHy

|
(iy CH,COCH,

(i) CHLO=CH ggran H,S0,/ Hg™ CaHsCCHs

(ﬁ}
(iil} CH,CCH,

>

{1y gy NaOH Q
CH3C=CHCCHj
(2) H¥ /A CH,

X
NICI

5 |
Cr

L

4{b} : 06x4 = 24 yeeimsit T
{ey CH,CH = CHCH, @inet Br,/CCl, Gnefen. uleorar  srbasalibars  Gurdopenmemigph
o gseargih shepsntinmaleng) el muleiuid HnE.

)

H H/m - BB

@ i CHE."C\—{C’—CHg + B@ — CH3~§J—E~CH3
5+ b £BLY) Br L
S @0

CH3CH=CHCH;
i

Bry @sr wpsmaraymaise

4(c) : 20 ushreflmen

SR ok el

ST R
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@s\:imsmsu ufLess g_%lmmmmm .., DABSIEEBIDTRDI

$ ol eany  waded R = 8314 EK;;msﬁ_j
# owerpbin  wided N, = 6022 x 1§ 1l
ugd B —~ sl@oy
Byef slemmbagnds, wihdyd sl awgs. (oabang olamaden 156 usefisd sigh spmeinuBon.)
5. (@ () Ceoypfumdsiny: @6 oy dAopss Gerdesgi CH,,CH, das O, @v;a&lmmsmm&
Cmnen_ m oMb Soeas  Cegudbsiny L. %ﬁmm@m EETEHETTEY 83£4x§0 m

DR, MKQWMW@Wéﬁ}XW Pa aasalihen. Bershasobiashen
LGS Cwihs psbaeisl suerismemub oalibs. AT TLHBERD B Auiors
Bl EaCEmshddima daapd Soubentmfmsuulsh o srdsd agEpb Bop will TG GEBD

Dmretas.

pV=nRT urallumeir apeoid, (05)

4.8x10%Pa 8.314x10™3m?3
400K @, 1y = 8.314 ] mol 2K~ 400K (04+01)

ni =12.0mol /12.0 (05)

(i) Gmrarpsosdlear Gaiudlmesow 800 K susny opfisfiesibsis Ooishendgld o sen
si60sT ERINSETUMISENE LIal SH5EHHNE @_Lu@;é‘;ms_m it HEmE BISSHIENIE
thewany 800 K @b Osushssdsss oipdsbd 1.00 x 1{} Pa mseinphbos. SHeambda
Reieny Omrsimeosoueien amussaisl Lirds apdosis aatalibmemus salbs. B
Bapeosiosais £ L0 g amysns Sedsng b Cslde.

. _ 1.0x107P 8.314%107%m?
800K @e0 T 8314 Jmol~iK~! 800K (04+01)
ny = 12.5mol [12.5 05

(11} S8y HULLL Been  SIUGBENET HEMS SIGEMbEheBIeE FOULGHHULLL B S1 LS
soshunGemen (Gusrsls ;ﬁm@y_@’i 200 K. @by migpas.

I CHg)

. CH/g)
I CHa(g) + 2 O4(g) = CO4(g) + 2 H,0(g) (05)
I 2 CoHg (@)+ 7 O2(g) = 4 CO2(g) + 6 H20(g) (05)

02 @gsrru.msﬁ‘lu.la’; L[E!lﬂﬂmmlﬁ!@m @..l_m &6ung (e ujsPi fias - 2021(2022) @mﬂﬁ gﬂ@msw £ 6IT6NLSE LILIE_6YsTTaar. 30




SIHSTRISIONT S

{iv} @wg;u;a;y Byan® melrbsiusiscts goim wisdydeo ssapha  paiEIHD Jafemgpd
amubssiian e celafisms Cagufadd umseiiys Gslslaps: SRJ LSS
Garshansdd Gradaiucl BEs metmbsmuais wbnela aahamlismaauis sadlss,

SHanHIs WwaTaD digid apsd sremenisamnaulien LTHmGSIBE Likibel ds
g Grrasmusr  CyHe ' {05)

HeamsHs e ofsfiss apsd seenisams = 0.5 mol

SybLss o LUsssilLCHs et aieme; =0.5molx2=10mol /12.0 (05)

(v) o ey Geasisend 300 K 5 Sl Gafiseiun § 7 owipiuisn. Ssaburm
Persiansds oppssd 2.10 x 107 Pa gecipdps. Sdngaaapons sefiss.
1 o mardu HO G Burss gpsomsie srerhefibans.

By esbolu LT amusaatsi swmey (Mol seflsd),

_ 2.1x10° Pa 8.314x107%m?

N3 = T34 mol-*K—1 300K (04+01)
ny=7.0mol /7.0 (05)
o_meurer milsir =ena = (12.5—7.0) mol =55mol /5.5 (05)

. CZH6 Bt seaGdHand o pardu HO 8a gpaiasts aehafiban.

C.Hg @it paanshasn s o maumsm HilsT Sismay =M§é—;%m
=3.0mol/3.0 (05)

ﬁ HH. CH, fisk seamspiamsd ® _gpeumaii %ﬂ@ﬁ@sﬁ&&%ﬁ&mw&w@m

CH. Gio1 soandhdisd SmbaH = @sunss Bilsit sme)

=(5.5-3.0)mol =25 mol /25 {05)

P AR = i oo ST T

Brenuameius Leitefiapd@d S 5.0uE (e wisnn ufiles - 20212022 BnHs Hmpsuss o i saliLLas



Benmal Ll hsd Senarrdsen

02 -

R

DS BISHLOT RIS

IV, sapus@sd Gersiasgdie DFaubhpuLre 0; Bt apsvzeliel aeiiefisms.

SUTDUSSE o L UGSSUU L Or B6il clpsh sTamiculHand
=12.0 mot - (1.0 mol + e ygsaiu L CH, seney)

= 12.0 mol - (1.0 + 2.5/2) mol

=0.75 mol/ 9.75 : (05)

(5(a) = 75 usirefiaseir)

[FEFTULIGHT

(iv) wipnb (v) &&Ten WwIHHR elanl.
(iv) SEHHHT (Lpeilanid LTeTanilh epsd sTamTenldbenGUlsT WMBGSAIBEG UREeNss
somBrnamues CoHg. (05)

SYTOLG IS0, Fapiseifleh psy siomTenllbanEHamaT Meeumionp erBoEund

CH4 =N CzHe =Nz LDE}@]LD 02 = Nopasan
HHenHgen e,
CO2 = 1y + 2np, H0=2n1+3n; B Op = +Ngugan

HEDHFE (et LITESFHDL EMmbH cpsvdefishr <ierey => 12.0 mol=ny + o +
2n1 + 7/2n2 +n$wa),-ﬂeﬁfn o (1)

sasenhEeE Nl LnGAErSHSee Gohs dpsosefesr ojensy => 12.5 mol = ny + 2ny+

2n1 + 3n2 + n@mﬁ&m - (2)

{2)-(1y=>0.5=12n,

2 I mHsiu L CoHs sieney = ny = 1.0 mol  swveng 1.0 {05)

(v) o_qpeumen Bl (pUpeIOLITEN Dlemey = 2n4 +3N;
B ensmoiu L e sumussetilen oisne) (Mol seflsd),

D+ __ 21x10% Pa 8.314x103m?
iy ¥ 2N F Moxcess = 8314/ mol~1K~1 300K

(04+01)

g + 205 + Moycess = 7-0 Mol sisbsos 7.0 (05)

1566, LGH (IV) swsnG (2) B AAobha,

Ny = %(12.5- (Ny + 2N, +3n; + Nexcess)) = ¥2(12.5-10.0ymol = 1.25 mol

aflsd Lsiaflenprikgd £y b &.6uUns (e wisns ufies -




() o_mpaunan Efist Guorés owna) = 204 + 3n, = (2x1.25+3x1.0)mol = 5.5 mol /6.5 (05)
(1) CH Boir sEamgbgicd Bpbs 2 maanr Bfis seus = 3n; = 3.0 mol /3.0 (05)

() CH, Bisit saassiss Bmbas o @outar Bl sema =20y =2.5mol /2.5 05) -

(V) aupiougsasd o 1 L@asi L0, senay = (12.0 =(1.26+1.0)) mol = 9.75 mol / 9.75(05)

i@ + O — 2%@ + 3320{&)

(0} @rma™) SOl K
CH/(®) 748 1863
CH® -84.7 L s
€O, () -393.5 . 2137
H,0{z) 2148 1588
C(s), smfunt 00 87T
0,8 00 2051
I‘Lg(g) B £ * ¢ 1307

AP
ACH (8] +02lg) ey 2CaHlE) + 28:0(g)
ﬁﬁz\\ //ZH%
4C{s} + BH2Ag HOalg}

GOl sibstotdariiie yseliamer aeliGashe Swusa ulsr o ypeeD
glsveoll  LGTHshsalaiEd OCuadls [Hossend SFaotergd  Furs
AmEss0 Casiipn. OCumals Peeupd UFotergld Ffuns SGlde
et QemasErsGo (02) Leeliss PGS, 02x7 =14)

AHGQ = AH01 - AHO3 (03)

DiGURHI

= z AH(products) — Z AH%(reactants)
(06) (06) (06) (02)
AHY=[-84.7x2 - 214.8x2 - (-74.8x4)] kJ mol™”

= -299.8 kJ mol’’ (03+01)

@ummﬂuﬂ qﬂmﬁmwu@tb &J—w& QUH'-E (w-miw}uutl-w 2021@022) s:mﬂ@ mmmﬁ n-emm«suu-_mnm 3




Deonmsls L eoFd HepemdHemd ' : LD

i Geliy @uissailusy sssqd (Thermodynamic cycle)

Hﬁ

A
4CH,z) +80;(g) — » 4C0,(g) + 8H,0(g)

: #
ﬁH}\A /-/;Hua

2 CHelg) + 2 H20{g) + 7 Oz2{g)

ey SrEECWTHPREG Udelsoa apLEaspe owusePuls @B upwD
slbeolt  usAThshmefiarznd Ouengdls Femes@rd  UFwrergpd  Ffums
SiGSH G, CumBls Reoeouwd dworeepn  Ffurs Bl

@elbeurp BemEE@sGL (02) UsieNss eupiigs. 02x7 =14)
(02) (02) (02) (01) (02)

AH’, =(-3935x4-214.8x8 - (-74.8 x4 + 0 x 8)) kJ mol”

= .2993.2 kJ mol

(02) (02) (02) (02) (01) (02)

AH’; =((-393.5x4-214.8x8) — (-84.7 x 2~ 214.8 X 2 — 0 x 7)) kJ mol"

= -2693.4 kJ mol”
AHUZ = AH01 - AHO;; ({}3)

= (-2993.2-(-2693.4)) kJ moi™

= -299.8 kJ moi™ (03+01)

AS® = 3 5%(products) — 3. §%(reactants) (04)

(92) (02) (02) 02) 01)
AS® = (220.6x2 + 188.8x2 — (186.2x4 + 205.1x1)) J mol" K’

= -113.5 J mof* K (02+01)

02 - @prmusteiusd LsefaupEksl FiLb 5005 (R LHETI uﬂ“ - 2212020 BndE DeHIissT D ST, 34




(i) 500 K @6 Qs (Y1) Beit préaphdipsns Huid Bleler sod wilmn (AGT) b sl

AG® = AH-TAS’ (04)
= .299.8 kJ mol” — (500 K x (-113.5 x10*) kJ mol K™ (04+01)
= -243.05 kJ mol” (02+01)

(V) Garugos sfafinnes God (b)) B pylulGeem ETEBEEHE S1HIDIH SIEDIOULL
asmes o HHe GHGs. Galusstepen TEpeD SRRSO BTHBED
e idensoeniif FIHSmSSs wrlLagn amd Gsreis.

CaliLflsmasny SFHERHHH (Paips HIGS[BES SHinem yfleuglevsmen. (03)
(Sisoeuml CaIlLBmesn HBBHHS Bl Fod MHBHDE GHODHD LOEmBULITEGID)
geemaish HTHBL PHWamN ahHIT wIBBSHMS (AT (1 (03)
S FhENT LIPpSSS G Hop e aBfiempe T LIHPSHE G
o | engsi {06) yeishdeir apmigs

(5{b} = 75 Leirafs6it)

6. (@ () 5 om asds soLbugh 2Afag) = bBlag + ¢ Claq) segye Semb H1E65H055
BrEE. apan, e Lopansd BysiouLd ppdmng SIEones amE sG65 Whorss
sfgip (R,) Upgrds opbd (Ry afebpbsTen GEIeuRes AES. (PhHTLSHEIHID
iarsasdosit ols wikedsst @pepbu £, L aob.

R; = k. [A(ag)]® (05+01)
R; = k; [B(aq)}’ [C(aq))° . (05+01)

[Gamemsy 05 Lsitsilsel, GUsths Blansudeai 01 Lysiail]

(i) swHewuis R BHaoR, Ehoillan aleden Gpm ey SapEs.

ELD[EGO)@JU_‘I]G\'J, R1 = Rz (05)

(iit) modiomso wiedel, K Sybmnen SoTsnasnil GIREIS. SibHL6T Ko k., &y gpfusuppbdisn, wisonss
GEILFLEL_enIDELIED HExs.

iBaq))? [Caq]®
o= Al +
K, A (05+01)

[Bsremey 05 Lisiefimsir, Quenga [Hensumsit 01 itu)!

T s A

usiieRonpmiugd SiLb &.0urs @ s uft e
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Bevmisnas Ui ensrsh slenemssenD i SHTH

{tv) Gulug sofocaud sBUEBE @G LT Galugiosulsd apam ulBsismmsst
Bapsstui @ Glafitsrpmasetn A, B,C ssfus GoaGam senasaisd e
SIFESIGHE FoPeow S R L g Fufesoule 9ot HrnyEs CUBLLL o

Y S——— Fofleauis Qe (mol dm )
Bt [A] (B] [C]

i

10x 10"

10x 107

jox 107

2

10 % 107

16% 107

10 %107

3

10 x 107

10x 107

1.0 % 167

L 12,3 oysu ufitrrgmasenisrs o ameanlisd aziun Gsen A, B C S ahTe
Grfiomsnen Buwdso (@) (il Hsv sofenso wiisdEers supal L. Garsnauish Byl B
apsigy GiEm JLsm el Soms

(1ax107P (Lox1073)°
- (1.0x10-%)@ ~(1)

K, (06)

(Lox1073)? (1.ox10~%)¢
- ~(2)

Ke (1.0x10-2)¢

(06)

_ (1.0x1072)% (1.0x10™5)¢

ke (1.0x10-2)a ~(3)

(06)

i, B% Gen o sousemer LueBss e =b =2 am e,

10b

(1/(2) @b @mpe => 1 =—; (05)

10¢
10% = 10°
a=b {05)

102(.'
10b

(2}(3) @s Bebe => 1 = (05)
10° = 10%
b=2c (05)

560, a=b=2c

(iv) (N} smner worby sfene 1
{(iv) () @b Fwsn@aser (1), (2) wipid (3) g urelliugear cwsold

K. =1072b-3cta . (4) (04)

K = 1Q~3b-3c+2a ____ (5) (04)

= Ay T A L P T S R e

- Bysrwenaiusd ysrafonpiigd SLb £.0uNs (EwisnHh Wies - 2021(2022) GBS SossEiss 2 _senLssiLn ajeiroma.
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Log K. =-3b-3c+2a - (8)

Log K. =-2b-5¢c+2a =  wemmeeeem- (9)
(4)/(5) sisomomi (7)(8) > a=b (04)
 (5)/(6) sisveva! (8)-(9) > a=2c (04)

56, a=b=2¢

(iv) (1) &oen wipm sflan 2

(iv) (1) @sv swann@ssi (1), (2) wipsie (3) g3 urallluber dpsutd

K. = (0.01)2(0.001)°(0.1)™%  —mmmmmmm (4)

K, = (0.001)7(0.001)¢(0.01) %  womemreee @)

K¢ = (0.01)2(0.00001)°(0.01)™% ----momem (6)

(HI2)> 1=10°x10? | 95)
10° = 10°

a=b (05)
(HIBY>  1=10%x10" | | (0'5)
10 = 10%.

a=2c 03

o9m8a1, a=b=2c

. aﬁs,‘c g

Lﬁlaa&aﬂm]u,l (D BT6wT @g)rrsm_emm LELIGHHUHE (LpevLD,
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