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Chemistry | L Twer hewirs
k. -~
cosca:
# oE8 gdn ope BL 08 8 g=is L0
% molifion Gpied ¢ oo o,
#* Bogl sdonies Bfnd; ooazin
# ono cdg mbacd 90 alg smanld
# BEod opod Sofs dimed Sofl Dooe geae Boxim,
# BPod oped Blico T o qeoet cooted oo SREctD Salizin.
& 1 82 20 on=f e of gefonad (10,120 (30 (4). (5) e BEnavfisl B&OL ex) gaovdd ageno
szl BP oS anidh eom, co BioN oged Bjoa gebn coscd ol aldad iX) sm (Hbde. )

oilifg By Beoas B = 13141 K mal”! desided Soma b = 6626 10°Y 14
mbmbad! Senas N, = 6022 x 107 mal! macied gelBoa ¢ = Ix P my!

T

. Bom o= g cwealn dd og B, Ein,

. F,I0}, F,BrO; e [BrCl; 8 805 oddeg 500 geczelin god dod3 ODeped BELESE,

Il_..j_:.qd;&m Bacd on odinig BBl a.

5, owoo § o8 swecived IUPAC soia @d (7

qymd dof 52 mom oo odo dac ode cpoe (Microwave oven) ESSeitc mdee gaulc
L.l cm 08, eff dag oden BEIGEE dn enfalinas addfio Oped,

(@00 : dogri=ed Sana h=66 = 107" ] s oans 8580 ec vuin

(1) 60x Wr™) () 18x107%) (0 18 x 10 )o@ 18x 102 (5) 60x 10

oyo g=letm ciBdneliad, wlBidsl atfled gret owizme op cogd cewazma q8 Jesiom
elich EEelf o ogmmawin.

DeRiDn olifn aulcdnf) (n = glom sHathsfO8 qeoa)

neld swn=l, n=l=—=n=1, n=l—=n=2, n=d—sn=1, n=d—sn=)}

(1) n=l—sn=l,n=2—-=-n=| i2) n=l ==l n=d wn=3
'{ern=1—hn=l,nn4-—-n=.’l- 4) n=23 sn=l, n=3 —an=1

(5) n=2 —sn=l,n=3—an=

MCO,(5) A MOs)+ CO,(g) s55n0 oo Becidna ol of® Deulds cdadiia mB

eesaing mgowanim
(1) BeCO, (2) MgCO, (31 CaCO, 4y 5rCO, (3} BaCO,

IZII Bacd todafc so gfdnla o

(3] Sogens (DESEmd, oo sdtgdgiod oo ofigdg BSBtwemd o
{4) Oopdola, Bandow qdinfloa
(5) £gedola, S JEEEOrmyd oo odinfla a

i1} 4-amino-3-oxohex-3-en-1-ol Ca st
(2) 5-hydroxy-d-oxohex-l-en-3-amine | 3 2

(3} J-nmino-5-hydroxyhex-1-en-d-one HO—-CH—-C—-CH—-CH=CH,
{(4) d-amino-2-hydroxyhex-5-en-3-one g ;
{5} 3-amino-5-hydroxy-4-oxohex-1-ene
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6. ociy Seciclh S8ocm egm C§ cdegoent ooz Q& oon cidg 02 3 M.
ecin de@iolda e QRO
A : PbCl, 500 % 107 mot* dm™
B : CuCl 1.60 x 107 mol® dm™
C : AgCl 1.60 x 107" mol® dm™
D : Hg,Cl, 1.08 x 107 mol® dm™

ecly SeeisBn doed memicds #8a ooaansd HoeisBh gum eusicsme Bl B8EeDed oo

mPes ¥o apnEEedecs ¢?
() A<B<C<D (2) B<A<C«<D
4) D<C<B<A (5 D<C<A<B

_-._._..—-'-
7. 68 BosiBa enidzim.
(D oogecmeifn docdihaD qunic seddn medicsa 9090 DO gudo gt g] 9.

(2) Bog? cddrs goeds QN oorad He (88a28®) eb.

% _@J_ﬂa‘_’,c_csaecﬁ ade Li 8 ec@igm gdsd O Baoe @b.
(4) Lil,KF e» KI goedsl, KF 9188 qefin s acsin® a8,
(5) 0O g gneds’, Xe O¢o FUEd DHDRDO gD.

3) A<B<D<C

8. CﬂagﬂzBr.CHl‘—'_C_HF. CH{'—"QHCI e HC=CF &¢ o33 9= aig o =98 (C) es@rg5ed Bead
esmb Bilbdo gnBEede Oped,
(1) CH,CH,Br < CH=CHF < CH,=CHCI < HC=CF
(2) HC=CF < CH,=CHCI < CH2=_QHF < CH,CH,Br «
()] CH2=_§HF < CH:=_C_HCI < CH',QHzBr < HC=CF +~
“) CH,CH,Br < CH..._=.(_T_HCI < CH=CHF < HC=CF
(5) CH;CH,Br < CH2=QHF < HC=CF < CH=CHCl *

9, S8 g=in e3bn SeciSInds 288med (P ghde Budos Boaiesa Eped con g=ed»

2o 8853¢?
/(1) CHCI + CI — CHCL, + H
(3) (:'Hs + (:.‘l — CH/,(CI
(5) Cl + Cl — Cl,
10. A,+B,— Alﬂzgﬁgmf) egw) oiztsmsddnd HMeac o> c¢ Bgm Buda, Bgmd=k [A,] @D.
088 kon Bzm Soos @b, 689 S50 o oo oG ecid=n od m>.

M (In) m
A, —2A (c=89) A, — 2A (eof) A, —2AY  (e=23d)

A+ B, —»AB; (sboscsf) 24 + B, —= A;B(ebzecz) A + B, = AB + B (eSoecsd)

AB,+ A —— A,B, (¢90ecs) A+ AB — AB  (cbocas)
7 AB+B —AB, (ebosucs)

(2) CHCI, + CI — CHCI, + HCl
@ CcHCl, + €l — CCl,  +HCl

oo c88m0 edIslecs co oo 99 doside ST ed §?
(1) esgesl o Il coss Bam Sco 80 gD ab.

(2) csige ol ces Bam Hols oo guod ed.

(3) oigs o ]llcess Bgm Hode oo 470D @b.

(4) 58e crgmes Bgm H8a 880 §POD emeb.

(5) Beg® crine Sgm Hade oo gmon ed.

11. ovo g g coabe mo Bealdoe BEag Biog g=wo wgosIB.

NH,CI, NH,NO,, NH,NO,, (NH,),CO, & (NH,),Cr,0; ¢
/(1) oo ems o8 gees ece NH, ca» o4
(2) cobe oo v deas eco Nz ;o ed.
J03) cbe oqod oo scad ece O8> 039 ¢ . |
A4) o chgod L8GE IS0 cdabdedt nmnad ece cbBm Sead e ed
(5) cbe e g e eco H,0 e @d. | Rl .
: T [quEd egpasee
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16.

17.

Py
12 2 B qpeon boo domedSs gac ¢®cod NaOH sgo pH

14.

150

. (2) 988 » gog gBSmic Sgm 90 e.

gnSwne S8edsl chosizn cf, oo § 8 Dol goedsd
5o bosiSia ngxosin.

(1) A cfesed? guéen Bgaed pH qoo, ¢d¢ a8cecd
pK, qo=d 08 eb.

(2) Acztssedt g Bgaiecd 9830 g8 cac oBeed 2l

1207

10T

oy 08 t.pddn ndecs oizigs oéim ¢d. ok

(3) B ce==ved? an®w» 8gamend H' v OH erdigemast 407
o el 204

(4) oFF gm®ioma oo (Hones ece Beniddalsf oo O
DR L T T e e T TR )

0" "sp 100 150 200 250 300
NaOH =8es0/cm’

(5) C cSosedy qn@em Egrz:euﬁ pH goo, 2:0n od»
¢ NaOH 0 eecS pH qoed B af O,

A 38 DB8n cvecioos 24-08n8edenBdnl08s cso obeos qotedood can @B
A seactoe, p2Emn e 8a® £8enie®d efo g85m ne 8O B ececios sieqm qod HDeS
emae ©0 ed. B esecioa 2 4-088eenSid»E08 odo OB adZeduad @ emgS. A 8
gva B wifed,

0 OH 0
I | I

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

| |

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

ko 14 g om e dozhios oo 30% NaOH 200 cm’ 280 e9gbgeos e85 5090 goas
5.0 mol dm™* H,S0, £8%:9 oped,

(H=1,0=16, Na = 23)

(1) 150 cm’ (2) 210 ecm’ (3) 300 cm’ @) 420 cm®  (5) 840 em’

—

290 cdasted g e o AgH= e He 3 Ne £33 £8 dosil abg 0. ages’ 8o 8o
Peb. He 8 g8 Bone ped,
(He = 4, Ne = 20)

(1 P @ 3% @ @ % ) €

———

H,(g) + L(g) = 2HI(g)

San cdesived mB e o S QE 0D 5820 cepfombed oo, 1,(g) o® gghe_ic:d
Bgm ned eog D¢ Son 9i0 m ey 5550¢ Bumoc 8eom 000 BN owEE emedSent
con om boxBeasi? RLa

(1) 588 o mog edFmsc Bgon qf O.

(3) 988 m mog e850C Bym cdmd emed.
(4) 488 c85wed BumO £:8e9, gizy gBHed Bgmd ednd exned.
(5) 988 c55=ed B9 q8e0. g1°g 585wed Bymd cdnd emed.

1.0 mol dm™ CH,COOH(aq) 100.0 em’ ® 1.0 mol dm™ CH,COONa(aq) 1000 cm® 8g HOeo=
cdGes 8» CL CIAA e 25 °C 8¢ pH qoo 48 3 Bs. e®® g:ﬂ&maﬂl{) mol dm™
HCl(aq) g SSowcs 023 29 emi®sl 8g og B0 ¢ pHaoo 4888 mag&;wlpﬂm
@DEDE Der=00 sem sy 38 BT 8¢ B 83c v8¢? P AR T
(1) H,0%aq) + OH(aqg) — 2H,0(1) R S oy Lo

(2) H,0'(aq) + CH,COO(ag) — CH,COOH(ag) + H,00) - &

(3) H,0%(aq) + Cl"ag) — HCliaq) + H,O |
(4) H,0%(aq) + CH,COOH(ag) — CH,COOH,'aq) + H,0M) © 15 oo v,
(5) H,0°(aq) + OH(ag) + CH,COOH(aq) — CH,CO0(a) + 2H,0(aq) + H'@2q)
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18, owm ogwst ot 881 H,(g) + Cl(g) —= 2HCI(g) 8F0068 ot cown Howams e 7

H-H, CI-Cl m H-C1 8 850 o=@t 88eofst 430, 240 v 430 kJ mol™' eb.
@B /L) mol! wetfhs /) mol ! ot/ k) mal !

IHCHgy
Ligr e Clip
(2) y (3
. 240
MCKg) Hted+ Clig

0 > oy ' 508

v ollnaoy aelnoa

oetfia/ k) mol! a=tBa k) mol !

ACHg) (-

(4)

ARD

I‘rgj 0{'!J|'

g88c 95541
aeltnon Al
@ oon § g 9882 oeodtn. cdasoe T 8T AG qouess 2 qi.
4NH,(g) + 50,(g) —= 4NO(g) + 6H,0(l)  AG = -1010 kJ mol'
2NO,(g) —= 2NO(g) + O,g) AG 70 kJ mol™!
4NO,(g) + O,(g) + 2H,0()) — 4HNO,(aq) AG ~170 kJ mol”'!
NH,(g) + 20,(g) — HNO,(aq) + H,0(l) 88008 T cdaizivedq AG (kJ mol™') &zless,

(1) -1320 (2) -1250 (3) =1110 (4) -580 (5) -330

muwn

20. § ;8 eoewio q9bs e cvs ooz gB5m (1,11 e 1) HOL mdmas e ¢?
I PCl; 080 g8 od Hecled] aceciocs ¢a ed.

Il &@c NaOH »ged dbwe-tsetsnmned misms e,

[l LiAlH, 280 85380da g85wmomd wides b,

S g
(1 CHJ—(I'.‘—CHZ—C-—NI-Iz (2) CHJ-—(I.‘.H—CHZ—CHO 3) 1—1-(:-@-({-0&1
OH OH — CH,
Farsiy i
L@ CHJ-—-(I.T—CHZ—C—CI-Is (5) CH,0~C—(G)—CH,OH
NH,

21. con § qi8 u80bor gSSO senin.
FeF,(s) + 2H*(aq) = Fe**(aq) + 2HF (aq)
(0o 5880608 e@pfno Huone K eb.)
e®® @nfambn vwn uslgas v cm eb.
FeF,(s) = Fe™*(aq) + 2?-"(nq) K, =20 x 10" mol® dm™
2 F(aq) +<H*(aq) = "HF(aq) K, =10 x 10* mol! dm®
e@un sonBomds eddxlecs cun wewst nem BoxBa BT @ ¢?
(1) K2> | 85 «@nfn cduns ¢ cOmd vdn B go.
(2) K, <] @0 eenlo colovs g88aen edm0 oo quo.
(3) K> 105 oonn cduss ee cond als B g,
__(jLK <1 0 0onln culvss gBFuen ebnd udo B .
(5) § 0B eondna 88 uénfo cdusn HYas DE @R,
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22, medTB8 a8C BEAG tvm sgm nem Boste &g @b 7

() NnB[I‘ &faf RO R TR T P a® Mdemnemeted O=S0ndeiy DEe @D, o

{/?'} e I388S qOeOE Do ororimdend et moedus qHD dod008s @
MITIEMCOE MILIDLED HEY 0d o.

(3) Den=88t g8, CO,() gt oBed “la NaOll aoe uhfo o8,

(4) ©0835 axi0n ey emi0 com, e =88 qBEbeD (Dgbebn Saw o ifae o>,

(5) 2eadBfd adcte codals qgim dasios 5808 s dhed e DM ag oo

CHOH(g) ——= CO(g) + 2H,(g) AN = 91 kJ mol™

23.
o 8000D it (O agse ge 2D 850 ednbanta odh B¢e9.
() 8¢» Qe aboq ¢Oux8 oo,
(i) c85ed AS"8 cqe.
efadens! ovn o= RO BYGF ¢ 7
oo AS° ® gam
(1) 8ed +
(2)_aped +
(3) aged -
(4) ©8ed -
(5) eO»d emed +
2. BdomaSy evsilo wbin dgnn T cdatved? m P, Bomedy oOgbc Dt abeg e, BHgd
gomt Do0zimn 0890 2.0 dm' e, 08 cdaHted? ©B:0 50 dm’ (P9 88 e 80 Bova P,
(=D ebnd 0. e od0fic e®artoecs! oo et 8 Dorida SO0 @B ¢?
(1) £800 & OED offc ceds oS on P,=04F b,
(2) 360 8o Oxen oBe 51860 av P2 =25 P‘ @b.
(3) B3¢0 s 1D oF8e 818 wo P, =04 P eb.
(4) Erged €10 O adSa ceds oo an P,=25P, ed.
(5) ©ged 2®s OIED o=iBs eged oo P, =25 P, eb.
25. T 018 cdacioony B¢ con oSS aeosin.
N,0(g) + CO(g) — N,(g) + CO,(g)
Pd 2§ S5c¢cos vfed ¢ g8 8¢ oo 80 5850008 Bymmd H10ed. et® Hidsamn
039 ens! oidE Ddvles con wqosl RESS ¢?
! L58Fed ofe» aldBa qf =B,
(2) Pd 2§ 98800 o=dBo eownl,
(3) Pd g éc ensicaio o880 comis eb.
(4) o= 8cad Pd B 510 B 8¢ ezl qf) 500 08 g85w0ed8 Buonda &0 odl.
(5) af beccy o= gSfenasi PdOco asidne B qf efon adfies olo dado Slved Oded
o880 8¢eb,
26. gy »FBFO coed czuson egcost CO, 300 edBadan g BO BoOm gecedin 84¢ ©amd
Oped,
(1 4 (2 § N7T- (4) 10 (5) 12
i
27. qié=8mcd oy H,S0,/ HeSO, ofo g88e 25 Sedinaed ctheen 880 oeosis. 88
o880 865087 o1fe S Ogvws Sxed,
65 | i
(N l~12C=C—CHz—(;.?I-I—Cl-l3 (2) H._.C=C—(iTH—(I:H—-CH3 (3) HO—C=(‘:—CH2-?H—CH3
CH, o OH CH, A CH,
e ————
OH CH,
@) CH:'--—CHZ—C=C—C.'l'[3 (5) CH,—&H—CH=(|:—-CH]
7 4 H Ha X
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Mg?*(aq) + 2¢ — Mg(s) E°=-237V
C*aq) + 3 — Cr(s) E°=-074V

mmmeamagdmaamwcmh@wwﬂamm

(ELy) oo pe=t 88 egn ciedq? e )
(1) 2Cr™ (aq) + 3Mg(s) —» 2Cr(s) + IMg¥(ag) 563
(2) 3Mg®* (aq) + 2Cr**(aq) — IMg(s) + 2Cr(s) 163\
(3) IMg™ (ag) + 2Cr(s)  — 3IMg(s) + 2Cr™*(aq) 163
563"

(4) 3Mg?* (aq) + 2Cr(s) — 3IMg(s) + 2Cr‘:(aq)
(5) 2Cr™ (aq) + IMg(s) —» 2Cr(s) + 3Mg*(aq) 163~
e .
TiCl, Ogod =¥8n decfin ¢S, Ti0(s), Cly(g) o C(s) e85 500 080 S0P B
7 A8 oo o emado Cf Sonaiio ofades oo § o>
TiO,(s) + Cly(g) + C(s) — TiCl(s) + CO,(g) | L
TiO(s) 160g.Cl(g) 213 g == C(s) 60 g S5 8580 oieg 5O me» =598 TiCl, gaa ped,
(C=12,0=16,Cl1=355,Ti=48)
(1) 19%0¢g (2) 285¢ (5) 950 ¢g
30, Sceo cdastten? coo oSS acoasis.
PCl(g) + Cly(g) = PCl(g) K =65mol" dm’

(3) 380 g (4) 570 g

ebEms Bdm oc 580 1.0 dm’ g Setm (o dgm= 260 PCL(R) 1.5 mol, Cly(g) 1.0 mol e
g@)zjmlm@(:dmcﬁ-gﬁ@ﬁgeq@mn&uaﬁ&eh&{&goﬁ&ﬁmeqﬁ&mc&md&m
aeadc eosis o8 Ofer! con oo pid 88:k? _ -

Q=585 832, K = cégfom Sano) § 2 __—% |
(1) Q< K, Hec Boma 00 e0. P COR e
() Q.> K. S Boma 010 00X v

Vi y W

(3) Q. < K. S Boma af @0
(4) Q. > K. B Boma gf 00.% &
5 Q.= K. Sen 8Oma emnd emned,
qom 31 80 40 oot of of o oem T & (a).(0).(0) e (d) oo 550 23 qedsi, oo
amd 010 2eamb= e BHR . BORT gStnda/glind el '8 eaih ouin.

(a) oo (b) o SHRT 0 (1) 8o ¢

(b) o9 (c) ctad SO o8 (2) €o ¢

(c) oo (d) oted SOKE 9 (3) & ¢

(d) oo (a) et ST 8 (4) 8o ¢

000 583 cdmid evd cwecidanad exnd BHT 8 (5) & ¢

88ndi cpens ey coegdd o g =ouin.

oo coxd o88aibon
(h (2) (3) (4) (5)
(a) = (b) (b) = (c) (¢) == (d) (d) = (a) .
se e p— oo e P 8900 553 DU ev

3l ¢dests 58 508 denoSin £S5min Bamd 51895ed 85338 BH9RO sues a¢sient von
ogus? p@m SoxS/SoxiSe 88=3?
(@) gve cY¥EsOed] o858 sfam a8 of €.
(b) goe cEROed? 585008 aSamn axiSe 58 eb.¢
() goe c¥esded oS3cm eaic @ =allnelde ¢ Sog
[ ewe cdaeR g85e0 afon ei5a0 8 018 adlfic 418 mEOOE Mo OB eb.

&

@8,
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32. cdedlo wlldfndais ©hu Jethylhexane can 2s wpderd com qetn R0 o]
mdaﬁmbco §? :
‘H (.ll —~CH—-CH,—-C= (" ~CH=C .
fﬂ/‘- | H,~C=CH v (b) HCEC—CH,~CH,~CH CH, &)
CH, —~CH, CH, —~CH,

(:? AHC=C~CH—-CH,~CH,~CH, (,;, CH,—CH, —~CH-C=C—-CH,
H,~CH, A H,—CH,

33. coo oonzl s Bozifae/bozts ST, el
(a) Boma &8 mg EO e mormas at ob, &)
(b)) Booz 98 ne B ¢hum msnne 8 eb.
Ac) B ot gerl 100 “CO bin of) cdatten? dos miobe oiD.
(d) cotnd S e Re Ces Lilndas ne enmm.

3. peompeb Eelis e Ched cwecks EEar £ B nin boddfuliods woog? @
Aa) gce o8 PCl; en SCI, 56500607 E80S8d e 2ead ees H,PO faq) == S(s) caed.

(b) Cly(g) €c= oo 5855 eo H,0,(aq) & Eecltn: (Bumda eBE sem oG eb.

<) C'z‘g) ©i2g0 NH,(g) =20 55@’-90-'? Crean teud des Deddnics sgm oin De DD,
-.J{J’ S0,(g) &co dd8momad ece = ne eono®.

3s. éameemcﬁc g EEaq con sooy nin bovdbe/todds BUCE 6 §7 O
aidememc oo HBrand cf8metd eqletmdeds cinled?. 90550 co =it OH of.
(ij actememe ensie H 'iO o280 o 8ty nind aidSn EBsce e o
(c) giemmewe HI c&m gﬂ@m BS D2 qeE20 paregrled, P a8 nEel ci&.
(d) o8n gqidememe god clEmbs wns ne BY mlemmis ¢can evneqties, ol
~ gicdememic deed ¢z bo .

36. Co* Ni¥*,Cu®* 0 Zn¥ 8 ¢33 ¢ mitncmed “8s (56500 obyl obs Boeed (i) 51826 NaOH(aq)
e (ii) 98g0 NH,OH(aq) emn e £3 o9 ¢bdedo/0aic H4838n e o237i00 ngn
O05BelboAE Bdt eb ¢?

Aa) Co® (i) ghich qoBedond ev (i) dg ¢oeed BELBH can 6¢B. -
(b) Ni**(i) BC aimedeed oo (i) eme poGed EEeLED can e¢B.
{0 Cu® (i) BE godedocd o (i) ng 8¢ posed BEcLE can el
(dy Zn™ (i) b oGes oo (i) 4256 oaed EEetED con ecB.

37. con equzt s DosIBe/bo8 BT b ¢? Py
(a) w@mda@ammddmﬁ&w&maﬂcadNO&&o@gmem@aqme’
2(b) mdmmamamwmmwwco S0P que %0 e ed.

£(c) ecfe 9Eidn qwmo Bigeaiced CH, 8008 qug =20 o ea.
Jd) eedd 9uiln quos bigeoiced t'_'O2 €208 gue %0 Q=n eoned.

38. com eep s boiBu/bons T ;S c85=E clarilecs BNHR e ¢?
Cu(OH),(s) = Cu®*(ag) + 20H (aqg) ©)
Aa) 0GB pH goc 012 B89 Cu(OH),(s) & (ozmoe 6 B3,
(b)) NaOH(s) g0 50 bmm 858 Cu(OH),(s) 8 ¢:0zmmbe cbned emmdl.,
(c) Cu(OH),(s) B ¢0zmmbes c¥GHdLecs it eb,
) 0bme0 0850 Cu(OH),(s) ¢ 852 Cu(OH),(5) & gozmmic ebned emnmdl.

3. ﬁ&lmdgacd Hdoimecsd grridedobnda £85:0 c8arlecs tun sews nEn DortBa/tons
@b ¢?

fa) SEeedid ean teeb. ®

Ab) ededon ece wde ecir oo e,

(0) Bepe o8 48 B8 58800 Bons ©b.

(d) ©a8 188 Ber chodimecd Semnttoc of eb.

—
Downtoad-attPa ySHbe —COMresodreetpas
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40. ¢ enBe 9u0m (w»ma B2 O qubnDeD §Q
gmo/gmn H90F 6D ¢?

Na) gebpmecd goe o g

) qobvmecsd enifa cHin®o @9

(e) gebomend q®c 918 agm QD

(57 aobnmecd Benisd Bum DO

50 oot e o e EeY SO a¢D A
. 8 qfevm off (1).(2).

8 ¢bo eco CcRE DTN

;OO gD O 823 GEQ eb.
= O B g @b,

O3 &g Do 5.

Gram O D13 e ab.

® oo 41 80
emED® wcevped cvn Oged

5800 '8 enid BEnd BV
o8 OmIed
efa | g8 pmed hat —
1)) ans ed. emo O3 @93, LelNB g Booto oo &8
(2) amn @b, aos 85 »HES oS g Hndgo o9 e
(3) oo ab. qaoo ab.
4) qone ed, oo eb.
(5) qe=s b, qooo @b,
ScEOD gIeE ecOsd MER
41.| gopy ofO woe=t H,S(g) O6¢O @xBmidmas | s@nb oy e8ode gon -2 80 +6 vohvad
e®= & EBmidnasd ece ¢ Jo DE M. S B gecives. ©
42.| ogrmenist 8 misence 8geds 8 Dwwnad|c8 (1) dziomed agzemis 5{::55_::3 aos
ot qha. S8qedst 8 Dl mas oD v
43.[ o803 Deisd wdea?, meitm by Begen 8o | DTS D8 48 g0 quinll G pEUse
# | cBglies By e¥ndes 884 gediadms mdm [9C S99 ®
qosd D) qf Bo w>. o
44.|Mn S Begyed eneszmnd, Cres Fe 8 Bensd Mn 8 gec=edifo Emmes Crov Fe 8 | ©®
nemEmdsio O gfe. oL gecsSeBn Dnpindcd D <08 .
45.| 41e3398> DueniSce chHa dcv oo cGaY® | gredinds OeeaiBed gaem gecedinle .
o 80 Bemic eyed. S v ©)
46.| Depd cenwdn emduco gf) Ex8Buda Ewdodd | B¢ad dmedin enfran, ndom(mtend
eSn gecedite qremida eca Sw a8, qf) ©=8vde dwdod olo @acdeg_iaec:ﬂ
w4 ovgpeds gecSedin Sl ed. [/ O
47.]| 89D mPw wibnewsd 83T ¢@co 6 e53einB ednns ubn o885 egw gue
Bdewgmed] NH,(g) =20 0,(g) g8F= 230 c¥add 800 exned.
cBE5000 601 518 cdeaddent NO(g) o8
0,(g) e85 =28, X S
48.| eDscem Boio aupana cdasds 8n ot cif. [ B80 (0BG 100D HHTsmbe cdGHEe a8o
I 4 2P ghraoeds ednd ed. X (3)
49.| 0dB30d gBcwe Hdomeds, S0,(g) 82td|adhudd qBc Sdoimed? e ol 3D
B8ces= SO,(g) 90 ofdbons ody cred. :/n,duia wOezi? &= BuboSst SO,(g),50,(g) @0
@ afnbsmens’? cobnms 888 £0w840 exned.
50.| HFC (hydrofluorocarbon) £338 gue &xgeniced | C-F axi0na 88eds gue rxgeniced? HFC
Beoist Bom wiemsd (s ezned. [/ D5 e ab.
©
& E
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General Certificate of Education (Adv. Level) Examination, 2023 (2024)
oem ez 11
@rarweneilweso I ‘02, ' S II’
Chemistry II g

¥ by Dy Bome R = 8314 JK mol
* 190000 Same N, = 6022 x 10 mol

B em0& — OO
YEm eCNO @ B8O vvwsts. (8 o gdmcd eae 150 183 ced.)

5. (a) sv» gEedn 88 Cal(s) Sco @6 gB8mr »8.
CaO(s) + H,0(1) —> Ca(OH),(s) AH® = —64 kJ mol "
sOD qEEdD YE» 9w & B B @ 5¢m® ©d.
(1) CaO(s) «® emsiowns eos H,0(l) 200 g 588w me 89, dcod cdenston 25 °C 82 75 °C
¢ edme Be. des 088 edewnlseart me M y@iems (k] O85) vamwe »osim. dced

BBEO moes DaB0d 42T g7 °C! o8,
(s0B: Ca(OH)2 5180 e¥neEds’ deed 8dm il edmes emIBED® WOBIM.)

(ii) 9o (1) 8 8¢ g cdemstd edmes 215 S800 adas 9z Ca0(s) 8 20 tnside o= ¢?
(0O=16,Ca=40)

(iii) CaO(s), H,0(1) esvo Ca(OH), (s) 8 e38&2 85308 qoecs’ 880823 40,70 e 80 J K_] mol ' &3
58350008 O5IePB edHmEs ©LBHE HOSID.

(iv) 300 K 8 8 5880100 t300:.8¢0m100 5edimidmes mdmim. @ conEos groms! egns! mJsis.

(v) ¢® dcs 00520 gdce (H,0(g) 80 me€ »® 400 K 8 & 5880168 #03.8¢0500
HEIIBDOG DOBIB.

H,0(g) —> H,0(1) AH® = —44 kJ mol '

o -1 -1
SHzO(g) = 190 J K mol (e@@u—-ﬂ 808)

(b) (i) cZesioe 570 °C € 0D qatd dgoys e s & a8 ©@nBoonde 8.
Ca(OH),(s) = CaO(s) + H,0(g)

aeo ne Boms 7.0 X 10° Pa 88 eesacamsizn ce
céadic 570 °C € gB88m@ed K, es» K. oema m3zm. (570 °C & RT = 7000 J mol )

(ii) con cbntdnd Bgwin 80 gum (b)(i) 8 ©@nBomds O §180>» Acs® oy c$OSss

eooews Bnd mOsin.
I. Ca(OH),(s) tmmp m¢ 80

II. H)0O(g) c® geromus ous m¢ Bo.

(iii) e dc ndovoe BLow (P”z”) oy a5 Re0 qrd m0» ¢ Ca(OH),(s) 8 oo
(M( Ol ) 46wy BB BO@ e elvnw ®0m @4 (o Ages ned 570 °C &

-a

Ca(OH), () ¢© genes @ @85 Bunw @ ovivn ¢§. M, A(OH), @0 Py 8 cOmed Bo
et Aottt Lo gedmow ¢ Ow emlews Bumd 3sTH. (Ceg 408)

(i) ¢dede 25 “CT Ca(OH),(s) ue E¢ ol (LOHW B gﬁdffznu gﬁ@wu&) Bwasiz,
(i) edemsu25 “CT Ca(OH),(s) 8 quom @B (K )40 x 10 ® mol” dm” ’ob. 009 clesded &

Ca(OH)z(s) 8 uq(,n EANLIENL O TS EITID.
(iii) NaOH, NaCl e» Ca(NQO,), dew cuetc (Guete enzdees 0.1 mol dm ) Ca(OH),(s) 8
deed Ca(OH),(s) 8 uumu oos wueD 8o L& U8, Ve g8) e®f BB ¢ WD

(c)

gna)zsmau.
Do edy (BUdS s’ DOsID. (cRes 308) )
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by (1)

(i1)

0. () ey molige modR e v
(1) S 3 g ©be 25 ¢ eOmemndl qume, HCOO (aq) dew swn B m wiomemi
a¥cw, HCOOH (aq) wm OH (aq) ead.

b ™y .‘
1 ‘ P * . . L]
(1) H(,()ENA 0.10 mol &ee 1.0 dm UG (uew BBe®sy wagaosioy (, (e

. _ 3
(i) @ozigencs 0.10 mol dm ™~ Oz conemIG 3®c ¢owmunm pH gow vwnw Bdsis.

-3
(111) e03¢ene 0.10 mol dm = &z HCOOH (aq) cooremcom 50.00 cm” ne HCO,Na3.40 g cuziw m¢

HCOO (aq) + H,O(l) = HCOOH((aq) + OH (aq)

OH = o = o b § & )
|OH (aq)] 1.0 x 10 " mol dm ece & quidne, 25 °C ¢ won wewsd Cur ©ovme luin,
. vOmed0 gumed K, qow.
. oo goced K OB
a )

(25°CE K, = 1.0 x 107 mol® dm™®)

80 ©8@ed edmes B¢ 000 90 Bouess wom ce.
(H=1,C=12,0=16,Na=123) (

[. @®® gowed pH qgow Shess mcsim,

II. 0®® ¢adenw 000w c1ders ® [ ©GE

G 0 ECe Porwon gyl EE POBSD. (e 802)
000 ydme edxbamens’ Bydm A en B ¢0 ¢ By BBe@53 38w (B e @THuenS.
oo § 18 09D Vded B @0 BoosS 0 98 Bl o8 godsim. &8s o 88w Lbwic,
¢0e (08glem, o8ybies emOm/0m greens, o8ybien exndnm/em gue@na) HReds 2
Q1>
cOwmecs A u» Boc @9c wo Xy &0 X 02 g 0 G¢ cEonsOont dides Bon
8EedExs PA o Py e8.
0®® cdeloede A om» B Oc oxionds Hides 80 BEedEsS P; 1) P;; eD.
A A, B B oo Ao B god g5nt aap ac B8eoess Sanr Ty g &0 fy 5 @®.

(lo]=l0)o4] 60a8en eand® €IDFIE
®EIE €0 06 Brdens OEIE Budens
LD gBORDB &3 §EOd NG

8y 56008 AH
fA—A’fB—B €520 fA,B a0 053D
P, P, w0 X, aod 0®a250m00

£30QC0 deed »mEIs v v & go.
Bm/atm

e®® ©0vs Bed BEno ©pnd 8Owus 0 swm \
aBledn udmOEO BEndr sensim. AR o i 5 s B g e

I. sl deed ©@@mn mowvems (V) e»
cnomes (L) cpen mosim.

II. BT, TC ebon won T csfose 08z @) 1.0 +
Bosens O 7

IM1. @l & w®oscwd geaq (NaCl) doduws
bmg ¢ U CundEums BOT®. G 0.006 -
oy Bl vy mEs woven® BT o )) R
TC ebani: BBI® ebmed Bo. dhiensd 374
»0 BBLE B@eb@d B'T' w1 T'C' ob. cYes30/°C
®a Bous »0o (3¢ @I BOHend «@©
50 BBY® ¢ Bt B'T 00 T'C! oce »®
DO, D8 maems (V') w1 58 Do
(L)) ece meiw covend e o0,

)

1
1
I
I
1
I
I
I
1
1
1

I

I

]
]
i

(ce 708) )
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7. (@) O Swd! emduwost ZnSO, (aq, 1.0 mol dm 3) Y CuSO4 (aqg, 1.0 mol (Jm"'}) ne BEetfs B aB®
Zn oo Cu most owsidn eb. (e dod vocwd 88y 6O »d qw. evlew Buden U
D0 woyUen enie gHBw vom § g
Zn(s) + Cuz+(aq) —> Zl12+(aq) + Cu(s)

(i) ooy oy DEmid DGO BI.

(i) eived gEe»iBu bl uBEw® Busiw.

(iii) emived EIds U0 gBPwd EBusim.

(iv) oo emdewn B 638 GoPHE O¢BIB.

(V) g & ‘“‘? D Boc emive ©ew 25 °C & Besodn 8ce (Euyy) o@mme mdsis.

(4]
Cu 2+(:lq)/Cu(s) =034V EZn 2*'(zlq)/Zn(s) =-0.76 V

(vi) exdes 9Ex3 5.0 Am Dcides oo wm 80 Cu(s) 3.175 g mzion! 8@ ecwm ondm mEo

DH30OBS ©®enm3 WOBID. |
(Cu =63.5,1 F=96500 C mol ')

(vil) emisews? icds @ 03z 80 Zn-50 @ emis p3deni ¢S crdened 35325000
edmed Olert emedd ¢? el ¢FOs 8 wosm.

(vill) endsens’ 0100 R @i 80 Cu-0 g8 eomis mpddecd a8 gidemesd ben
BOm0eas cdnes B¢l 90 Bltuens o0 F. 08 HBileenn o1»EE »ostD.

(ix) oo (V) 8 vemnas »g Deyfni®@m dEEO JII
D8 18 @8C Bwdwul, 0 BOvems i !
S 88 edms Deysl CenuBm emivcs
©02ews! NBeE eIBed E@ e¢m CE. @08 Zn(s)——> e Clu(s)
omOn woerw NBeE emivess w®ybes
emie §BGw® Busim. X

Zn2+(aq) ' Cu2+(aq)

(Cag 758)

(b) A, B, C o D o5 gdonle 615880 418 cnd DG eeom eewin 6. O8 teeninde 3em &)
med (BEeOED eaned) FeH, 4N204Br3, FeH, N.Br,, FeKH,O,Br, o FeHI5N3O3Br2.
O O eeecined Bom dB® 6cmB el gnmnd teom 8 .
A escewinu : SBx denest awm s cAecd. AB 48w gdemend AgNO,(aq) 8 weg 80 A
ehces eem m B edrledvon 85 egE 81ey.
B soewios @ 48c @bemed? gam onos caecd. B 8 &SGo ¢idennmd AgNO,(aq) o g 80
B épcus o mo v gdseduon 88c no 1ed.
C evecfow : 48u oemedl qgun e c@e¢B. C 8 88v DehnmO AgNO,(aq) o g 80
C eyews wip oo ooB Godedown @gews Bed.
D coewio : E8w b@edl gon e c@ecd. D 8 e gD erwmd AgNO,(aq) of mg 80

oo s guEedews et

(i) wots (Fe)oc gep WBtndd LB e@im ¢7
(ii) = o qumedos 0o, (CtIwdlim (W o¢sim.) 0@® qdedns (Dwmw g »iS
Genwbim fmdmun D8 moso.

(iii) A, B, C o0 D o b cvewloed wedn quoww weom B gl Bo» vegmmosis.
(iv) A, B, C v D &z G esoeedoed,
1. ambie @eBmder queddn Cwsto.

1. wmbie guE@eydBm Doy Guwsis.

(v) A,B,Ce D B vyo wquio. (Ce 758))
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C eandm — OGO
@z BERG| eaeszien, (03 Vs a0 @@ 150 (B = @d.)

8. (o) ((‘llj)z(‘ll('()zl-l,waﬂa Qe

O yBFw 4mmOw ©8n w38, F weemiow 00 BBLbmBG DI
" .
.

(GH_;);,CHCOZH YBG o l7 A _ 9B Gw0 2 > B B 0d 37 C

YBS§wd 4 OH
D L. g 98805 (CH3)2CH—C:—CH2CH(CH3)2
CH,CH(CH,),
F

A.B.C,Duov E BeewiOdE Ox® e yBGw@ 1-5 ¢S 206 GBI @B gum € g B

TV ®ylien =, Y80 Daewnst ewm & @18 Cenudim ¢ds wo@emE (05 8D ownd
Boewitsy eEw) M8 me @Gy .

OIGSHD €O5:
CZHSOH, B b, LiAIH4, Mg, PBr,, essie H,S0O,, noyw HZSO4

(cneg 458)

(b) (i) 20089 esoewon Dnos C‘?I—I2 8@ en 98 853, VDSPHO (04) 2008 833 301300853

G soewsdnn @06 059 G129966 eomdsis,
CH,CH,-C=CH
G

(i) G ecesios &8y Cl, &80 y88w we 50 e@¢» H ecewsived oxmes @&253.
(cne 308)

(c) eozde HNO, /esosse H,SO, #2006 0asi8xs8 8 988wied OCwW e eBipyens Susim, (creg 258)

(d) voo qEets ctbbnm Om Smnrs, DO (03) ©@229878 B3OS 30213008253 8¢ 05 0900 ee353Dxsts.
C]—IzCH3

"o — @,

(ii) (,:11.;(':11(;‘”3 ———>  CH,CH,CH,0OH
OH

(ceg 508)

)
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9. (@) (1)

(i1)

(iii) X,Y o Zoo qgoddm oo

MgSQO,, NaOH, BaCl,, Na,SO, e Zn(N01)2 Lowcdo O EC e A,B,C.D o E
emed) ew oddE ®0 @@ 100 cm® 80 wom ¢0oq GO, wom ? qlﬁ’a’g;i J(G@@é)éai
A,B,C,D w» E ogonosis. (e eOOL DUD.) ) T g B
@OmD : (o O R Yo s8fven mede 89 »om cred.
D w» E 8g we 80 g gdfedens 8104, O® gdedaEd 01840 E oo m¢ 80 apbes
GO CRe®s gdulednn ¢ders o, C 5c0 E o »g 80 gg ededons csq;c’ X
9cO E o5 g 80 w0 B 90 E o me 80 ¢Oeds emuied. A so B 8y e é;a{cq
gdfedowns e A 5c0 C & me 8o 8¢ @Osleduus eed. »gs B 9c0 C 6 e Sf
gOBedons eseed.

(cas 258)

M 58 88w grdenwm @mDinm Qo 8o @0. 008 MDD HEZV OB €GN TN LICHS
o8feen (1-5) 8¢ mom @&

(s lel1STo) j
0BG obaisenc S leln]SToule ’
1 M ¢0e50 mzmm HCl oo 02 8. &g gddeduwes (P)) ’
P. 600 903 06 erdencs »3 H.S
2 25316253 G, 2 2€ H,S ggens 2dFedues @@
3 HZS BeCEc® 999 O mdr cders 30D, oot cEud |
88¢ m0» ¢ NH,CINH,0H o mom 2. | wH NS
4 ©®® e pEsl H,S gaems mim G2 & edie gddedvws (P,)
P, o6 923 =0, H,S 8acEc® 90 o2 not
5 gesn 00 c& (NH,,CO, cdems o5 | g gdfedows (P,)
DO EE. |
P, P, oo P, q0eds ween com ognsl obfees Bemom &
gonedsn ot 5 lelmlSlou#] J
P, P, 0 oo gro@Bm e oo ©0n GE. | Py ¢dews Ba.
p DB HNO3 o P, ¢dens m0, gdesnd ®C MPe®E @O WD
2 18e0 moy NaOH 93 »d» c& HE0» &g gdednns
P e0zdg HC1 8 Py ¢Depws 0, GDend SOt emg oS ades
3 38132000 wohme I GE.

I. M 02erend giog mDiwss O HENOBID. (@8 gdns DD.)
II. P, P, e P, GOednde dwndn e Easi.

i @0, el PREHB® DwHE eefdnd ed. X Y o0 Z
® wewo won weps Vv Bg 0D ce

(cre 48)

OC 4oIED GBI OB
e e bejeencd
GO

SODBernc

(i) X 8 @0t bl en DCWD (?'(28 {Tab,e& gaa%md

(ii) Ph(CH,COO), gooeicuss quben QOISO | oodoafescars

e o N & —

(iil) Aoy Bgoiw (0 quEetuw ¥

gLl @S RIS

reiw) O DI ,_(LTL_ ] poSedvw (Dens &,

. g g 3 ;o 8. 2o quEednws (053057 2 oS
@) ¢ Ub)@ ¢ W @@(, ) 76

(iv) e®® ¢ ¢ s i) J
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5 MDY 8 emoms oldven megam 8 )
Beeud ¢Dens mam ce. 905 G0 g 7
.
(11) BaCl, ¢ooenwes a8 DD ot
20w G2, 8¢ @dedes s

(i) Qe Bgenwo (83¢ @DSednw wy

A E)o 6253‘: Sa 6 5 = & 2 P
G0ewd) mzy HCI o e ce. © 23853 el qebes

&0 enc3zs

(V) 2088 K,Cr,0, 885 oo mom
GG B0 »DIBWE 8fwes »ged | B B esdnss EcoBw
200 ewEs’ acE) 80 g D9gd eBie | emog w170 11 5.

| o 8.

3 (1) Z 8 ormdes oSfwes Deud ¢S
Sceud ¢dene ®om G, gOben crdences

(i) AgNO, gomwes obes coend o

0D GE. 2O gdrdeodec:s

(i) u8n've m»ewo® a1y 1 smnesd
20820 mpm HCl & wom cE.
@iv) Pb(CH3COO)2 DS ems’ DIm
C¢ eu0ns! »BcBu ulfue meed | escwsd D03 S e1d
@O0 9ot aCGcr 8O § Digd wbdw | w1018
O 8.

3dben Duggors BODcs.

I X,Y 20 Z 8 go00n oegmnosts. (e adas aue.)
II. gon s8fseamess 80 uBSw sew HED CenBn wdmdes Bosls.
(cae 268)
(b)) X o> e Bwifom P, Q eeewis e &é@w gé)nscszsf g8 0. @@, P =Fe, 0,20 Q =Fe,0, od.

Q sz 88 sewines Oz gnd 8 Fe™* oo Fe’' onBncen 2DeBdE epzzSS csmé) g8o® @@ Sl
218Cm @0sede 7 ©wds suwm =88 gBEn »IE.

Fe,0,+ 21 +8H" —> 3Fe™ +4H,0+1,
X 5 a8 Peo Q edns3n oBancs’ Sben 880 @ von gqEieds ofsfsawmnion Fo BEede

ewg) ©s3” cE.
X szgcw 3.2 g wzy» H,S0, 80 9186 Kl godenws es@0 88w® wg 8O, eposé‘stf 80 »08=3

&8 a1 Fe " BuEc® Fe?* 900 ¢8obmma 8. 0®etd cide ¢dens 100.00 cm qzsfé)a DTS OB
3

c2 (S ece edRd @0 qu). @88 n@zsu ¢ emens (S) 25 00 cm™ &8@®m g8 gudsl, geddd

2t wbubmoe B8@0 0.50 mol dm Na S,0, 15.00 cm’ gdas .

DBy DO (ou%ou@ (S) moss 50.00 cm’ 5 68@0 BE i@ quds’ Oyl esedcss @Dzsf 88053

wey 8 @@ F(, QQ(J(, w3Bmdeis B8O, muy H,S0, ®osed? 0.25 mol dm KMnO

3
1400 cm™ quos So.
(i) pom Guw BEebecd Bron yBFw wep 8 Swrwsn wdmde Gusim.
(i) X o ¢ P w0 Q 8 dnsiu yBonws? e wOBID.

758)
(O =16, Fe = 56) (cres
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