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(1) 6e 4D (2) 8o 12e®. (3) 8ewwS5ed. (4) 8w 6ed. (5) 10e» 5 ed.
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S. § a8 eoewlved IUPAC 590w dxned,
(1) 1-bromo-4-methyl-5-hydroxypent-1-en-3-one CH
(2) 5-bromo-1-hydroxy-2-methylpent-4-en-3-one
(3) 1-bromo-5-hydroxy-4-methylpent-1-en-3-one
(4) 5-bromo-2-methyl-3-oxopent-4-en-1-ol
(5) 1-bromo-4-methyl-3-oxopent-1-enol
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(1) AX(s) > AXY(s) > AZ(s)

2) AZY(S) > AX(s) > AZ(®)

3) AX(s) > AZ(s) > A2Y ()
4 A2Y(s) > AZ(s) > AX()
(5) AZ(s) > A2Y(s) > AX(s)
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Na(l, NaZS, KF 00 KCl oz denainm Sedede, sww.qd criee Dibs 88edg dned,

(1) KF < NaCl < KCl < NaZS
(2) KCl < NaCl < KF <« NaZS
3) KF < KCI < NaCl < NaZS
@ Na2S < NaCl < KClI < KF
8) KF < Na S < Na(Cl < K

298 K & H (g), C(s) w» CH,O0H() 8 =805 (oo oz3mcBss 88005 —286 ki mol™', —393 kJ mol™
e —726 kJ mol 'e®. CH OH(l) 8 89@58@6@5@6 os3eEBe +37 kI mol 'e0. 298 K & Sog@m CH,OH
@Y O e t‘ﬁb‘izsn@?&s (kJ mol™) oxdess,

(1) -276 (2) 239 3) 202 4) +84 (5) +202

som ¢S50 ¢ BED SenwSe B¥mdamecs eeslDm giced BB crddnwE pE ewends BEews
DOOD V.

2Ca (PO, + 6Si02+ 10C — 6CaSiO3 +10CO +P,
Cas(PO4)2 620 g, SiO2 180 g s C 96 g 58 Fwo »c g 80 P4 50g @1 ¢8. 8@ BIFTD wOes
8©128 8mome (®ybeasens’ D1edm yBmIdn®) & P4 Oc gBen 8ced (% yield) 88e0€x3,
(C=12,0=16,8Si=28,P=31,Ca=40)

(1) Ca(PO,),e» 80.7% (2) SiO, =0 80.7% (3) Cew 504%
4 Si02 esw 40.3% (5) Cesw 252%
08 BP0 WO EOHE ¢id-todid BIED eens BE Bedm LoD LOIPED E¢ BEETI.
) _ -4
N.(g) +3H(2) 2NH,(g) ; KP1 =3.0x10

N . _ 4
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0®® o woesté® 2H S8+ N (g) + 3H2(g) = 2NH 4HS(g) =@ntoe wepr Kp dsie,
(1) 576x 1072 (2) 72x10"  (3) 192x10° (@) 340x10°  (5) 375x107
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B) o Deaus8Rs e®ced O—H axioms Jecdxl 8cdn gBSwdS.

4) oc grdememced C—0 astdms Jeeds3 8dx gBEwOS.

(5) Pw aBc-»€e uBBwWOS.

P0g cEaHSDORE CH3OH(l) 1 mol =3 s 88 Bewibdme .
CH3OH(l) — CO(g) + 2H2(g); AH =+128 kJ
oD scws’ RO enm BB e qums ® ¢? (H=1,C=12,0=16)
(1) CH3OH(g) 1 mol Bewidmes 80 gdeaniseac O msws 128 k] © D& gfed.
(2) CO(g)+2H,(9) 8 oI cBa CH3OH(I) 8 oo EBwd D8 O18 @8.
(3) CO(g) 1 mol eszeez 80 128 k] » meswzs 80 8.
4) B8cm 88cwersd Bewldmed® 128 k] » misw: gdenisess .
(5) Oc 32 g esreem 80 128kl » moesws gderisenc .

son qedn S8 IO &mias 0gmIes3s.

(1) »8g8=30¢ [N(g)] 9ecESedin c@r01RNe® afic O .

2) BiClS(aq) 600wz dcens no ©om 8O gy gdedun: e¢l.

3) st D100 DeIBeadmeszs w5 VSBwIcwES W E¢aIENCBEO® Fk DE V.

(4) He &e es0iqedem gecedinnmd gomnm ©dc mHuEln gredaens (Z*) 20 dt» af) o.
(5) ove cdessounmd o »e §O¢ sBBal, N, i enedd BE8s .

298K 2 gac @®cws 0 HA 8 noyp dBw gi0ennn enzigens C mol dm™ ox end o8 a®c Sudm
Buovw K 0. 00@ g0 ewmewsd pH sun ocowsd nO» gmemnw 8853 cdeed ¢?

1 1
(1) pH= 5pK,~ 5logC

=_1 _1
(2) pH=~-pK,~ 7logC
1 1
(3) pH=- EPKa"' ElogC
1 1
(4) pH=-7pK,— 7log(1/C)

(5) pH= 3 pK,— 3log(1/C)
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24, H202 0w HACHD, 101 cEHESOeIE 01 BOmedE (©1.c.8.) c@re¢m O2 D3e® 8@
a0 MR WE V. CLONIHBEE Dnens’, SO gdemO 20 O H O (20 volume strength H 0] )
¢10enwBs? Bodws 0.¢.8. 8 O, 800 20 =5 @ e¢8. (2H 0 (aq) — 2H O(l) +0 (g)) (&g @Q@cezsf
@0.c.8. 82 809 224 » @8@0@25? ©3N DD CLWELDD mdﬁm)

X oo o® zmd 8 eddocem H O 050 @8 @. @88 X gidenews’ 25.0 em’ D H SO wQ@S
1.0 mol dm™ KMnO ©®® qz@@oe:mcs >80, ety cers SO0 gdar § 8@ 25 0 cm’ Be.
X godened 8@ g@@mo@ Omed,

(1) 15 (2) 20 3) 25 4) 28 (5) 30

25. M(OH) ,(8) o 298 K & M2+(aq) » OH (aq) eu> a¢od gBSwmd @@zsf sicen dced gcs Drewnss
o @é)@scsz% pH =5 & dcex8 M(OH) (s) 8 ¢1Orm®w (mol dm™ )é)a'i@zsf

(298K 2, K o, = 40X 107°%)

1) J2x107® () 2x1078 (3) 1x10™"® @ 3 x10"  (5) 1x107"?

26. 298K € =8on »88dx gecmeditu:s, «®on Mg-gecmeldidw:s v b otinds widnewss
@0INMOD ¢ 8POD GEDHS enfews vHm eSS NN 853 BOCEL Eedd ¢?
(1) Mg(s)|Mg™" (ag, 1.00 mol dm™) | H" (aq, 1.00 mol dm )| H(g) | Pi(s)
(2) Pi(s) | H(g) | H'(aq, 1.00 mol dm™) || Mg** (ag, 1.00 mol dm‘3) | Mg(s)
(3) Mg(s), Mg2+ (aq, 1.00 mol dm‘3) | H*(aq, 1.00 mol dm™) | H,(g) | Pt(s)
4) Mg(s) | Mg (aq, 1.00 mol dm™), H* (aq, 1.00 mol dm™),H (g)] Pt(s)
(5) Pt(s), Hz(g) | H(aq, 1.00 mol dm™ 3 I Mg2+ (aq, 1.00 mol dm_3), Mg(s)

27. 298K & 08Secieci®erts’ ww des gnd Snuruddn maSn gdcom Oxwds w.qems K, zBB«;Ecs
B8O wewr svn PO »Om wom» @& 0.20 mol dm™ a®ceu8 SBu ¢PerSs’ 50.00 cm™ =

D8SeciediBertz’ 10.00 cm’ =3 200 08 8g J £od eem 0O BE0 nan 8. grluy Scisned
swe ¢ DBBecledi®erts’ dnde 90 o 8. dGw endewd eB8D aB aBew ¢l B egwo
0.02 mol dm™ NaOH(aq) ¢20encS8=3 10.00 cm’ 3 80axs 5. (a8 emded? a®cw (Bgdudmdens
ozned @8 comcumny nosm.) BRdeieci®eds @ Sew amc 298 K & #®cens K D Omed,
(1) 0.05 (2) 025 (3) 4.00 4) 20.00 (5) 24500

28. @¢» ¢ cEEBOORE ¢ad-todi BSOS BE C2H4(g) + 302(g) — 2C02(g) + 2H2O(g) 555w 8g @d.

8 z290EEO gy C H (g) D 800 enectsd 88wied Regmodas x mol dm™s™ @8 ewumosizn

C&. son szt Q@zsf 0823 90 s et 88wed O (g) O12Be®, CO (g) e5:8e® 2o H O(g) e 8e®
B B0 ewztod ¢?

Begz0® / mol dm s
O, COLg HO(g)
1
2
3
“
)

29. T cdeasoed? quid-w.du Agors Re 860 o ecws’ HBBwWD BEmziD.

M(g) + Q(g) — R(g) + Z(g)
M o Q 8 wazﬁg@i) Sé@é)@zﬁ 1.0 x 10 mol dm™ s 2.0 mol dm™ 280 B8 wed Kgmdn
5.00x 10*mol dm>s' e5. M 8 30536 eH ¢ eDO yB8wied Regrdw ecges Jr. 0@ HESED
WO yB88wed edp Ruvn Oxiess,

() 25x107%s @) 1255 (3) 2557} @ 5057 (5) 500s”"
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S S S T N
R L S RIS

w
=

[0oS 8o acss



AL/2020/02/S-I(NEW)

30.

31.

32.

33.

son gEedn HBSm eanEee BCemEiD.

02H .
ay/Acl o L UAH,

2. H*/Hzo g
P &» Q 880083 Buw wiser,
(1) COZH CHO @) f 2H CH OH 3) SC] 5120
€30 3%
l
CcOdl

CHOH
@ @ = fx ® (5 el
Cl Cl

a0z 31 80 40 ems 238 O gl e § B (@), (b), (¢) ©® (d) v 58DIC ¥BJ gRedss, Om=
@03 918 .08 e B8 ©. BOCE EBDICE/5B0IC Ol ¢'8 emddh wzlm.

(a) oo (b) @ SO @ (1) @ ¢

(b) o (¢) @ BT »8 (2) @m ¢

(c) e (d) @ B8 »8 (3) &> ¢

(d) oo (a) @ BSNE 0 (4) O ¢

8088 B0 3.0 e®l sewidmus ewl BOCE »8 (5) @ ¢
88n0 vnewud EBedn cue¢d o8t cra DI,

QoD Coecs H88DD®
m (2) (3) 4) (5)
(@) e» (b) (b) e () (¢) e (d) (d) e (a)
@53 @5 @ e @2 S iﬁagmaf:g?d@zﬁ
S0.028 K102 SO10E8 So0E8 weoaidmon el S015%

3d-e©1200 §Eedn o Shied s.ewsio 88RO v EedD ROD YIN/Hme HBSE e ¢?
(@) 3d-eomed §cedr ganedss, Sc guindn §eedrws ecen exsices.

(b) 6@ (Sc 80 Cu ¢50) qdwz’ De® 80 ¢pead gf od.

() INi(NH,)J*oc =0 8¢ 0» qos [Zn(NH,) J qobes ab.

(7)) KZNiCl 2c IUPAC »® &x3ex$ dipotassium tetrachloronickelate(II).

oD rSedn geRd 6w PO YDIRG/YmIe BOISE @D ¢?

i
H— (I?P— OQ— CRE CS— (|ZT= OU
H H

(@) P,Q,Re» S drwews? eGRE = g8 tsd@geg esoc ebiohdn 8808,
(b) Q,R,S e T dsews’ oGRE »3 §18 ©0@iegq 0c oldhdn 8808,
(¢©) R,S,T,U esv V Ocews’ oCRE ©3F g8 ©0@req S8 need 8808,
(d R,S,T e U dwews’ oG ©3 e ©c@eq edc obidhdn 8808.

500K & N.(g) ®gc 0.01z3, H,(2) ®@gc 0.10 =5 = NH,(g) ®8¢ 040 25, 1.0 dm’ Catd-e30Dar 05z

REO g® 0 Y5 OPEHDOE OeBOD g wi» cE.
N,(g) + 3H,(8) = 2NH,(g) K.=20x 10°mol

@10®wed 80 sOnlomda ¢S 008 vid8ed edmddR B8R tun Sedm BB LEIRG/LYDIR

B8 00 ? Q. vy yBFw cRlw @d.

(a) ec®ved? Qc> K o NH3(g) ®8z3 N 2(g) 29 Hz(g) ©78® qod®® 8 uddBu epRomdnd Oged.

(b) @0®weddd QC< KC; NH3(g) ®B3 Nz(g) %) Hz(g) ©7:8® qo0®® 8 udd8u EpComdsd Oged.

(c) aoc®vedt O < K; N 2(g) ®0 Hz(g) 88w 0 NH3(g) 78 5dBwe £OpEHMOED Oged.

(@) @c®wedy O.> K Nz(g) 0 H 2(g) 88w =3 NH3(g) 0718 séBc cORErmIDED Oged.

dm®

[ 8 890 dess»
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34. P ewoewios wn HCl gnd eidm8E odc80us siecm gBS8wd 88acd wvuvp (Sedm Rd®»
IR/ BOICE @d &? /CH3
CH3CH=C

p CH3

(@) g dcw Osdess 2-chloro-2-methylbutane c.

(b) @98 yB8w1edE ens@Eus ece 888 medDivmus eied.

() uB8wed O BudomE, HCl astams 38 Secidsl gy dedtimans (CT') can @d.
(d) £88wed o BudomE, medmdicmes @6 HyguGenindce:s e8Sw »da.

35. 8 a8 clasoun? ebbmn mg D eSS e ¢O ecms 8y S8e®x8 616y ¢ §0wed groenws SECE

Bu®ewss wen quo®@mas (08, son 8gns RO YmIen/gme e®® oddBe eewr BOTE oD ¢?

(@) Bgemeus §o Dids Bomes 88 Bgeaw odyhien ece vBTees 8 AcIeIedisy Ba viB8 §O
Dodes BOZHO O af) ©.

(b) Bgenc srecm 8O moec 80O ed.

(0) Bgenend trde mEIeLd B e B.and OO Bgen tiybies ece VBT B ACILLISTISIT
B B @€q ©oBI0D O N .

(d) Bgess wre¢m BO men edenlzens @d.

36. CFC,HCFC &% HFC s®asioess? suvn qfeds nom gminn/gmien SOt e ¢?
(@) CFC e HCFC w2 soewuieo medt) ecmd® gug digeviced? (dnd ewicw) Secits g=n
Dedtrn Hesede® 08w® go.
(b) HFC e» HCFC o @cewcieo miedd) ecmd® qug igeaicedE (€nd evlcs) Becits’ §xio
Qe Bocde® HSwd .
(¢) CFC,HCFC &®» HFC w» eoewio miedt) nm® gRc 080000 Oigns ob.
(d) CFC,HCFC ese HFC w2 esoewio €3t mov® Beesdsl Bum Sened@d a8 g e s @D,

37. 01c8», OO Dig By Shed seenio BEICD son rSedn @D GGG/ e SHO10E e® ¢?
(@) »8ewisecicd gums ¢BED OO edvowst d8lmdemw @d.
(b) Xe, E, 0030 600 esoewio egiuzs engm gm0, 80 gpeoss XeF,0c0 DB @LRSEmd BB g.
(0) 0BYPES 0B aneds’ @fcws wcwr H180 Atdm Swds aBc edest HFHE0 .
(d) cuins? ACOE YACHD 8 8O oxly) eIVEOD WCEDOE DN MaLed vHed 1D ed.

38. ™80 cdesoed? Buisen D580 iBenc emfes BERACH son ¢ OB YDIRH/BIR BT
0 ¢? (B = +1.10V)
(@) ®¢0 geceldim yduws Zn 80 Cu ¢S50 8¢ 8.
(b) Zn™(aq) +2e = Zn(s) 0nBomds crmped w0 ©8.
(0) coen edndsd B3O Sexn ¢D-9538 Sewdws B @b.
(@) Cu™(aq) +2e = Cu(s) s0nBombes cnesd m@d ©°.

39. Bop cdeaount uiyglies v mSEidm D1zl ©cws oD e’ HOD IR/ BOCE e ¢?
(@) oon gwe BOMDEE DISsidm D302 38890 8ybien DO BB@DO DX 918 @d.
(b) ove BOmOCE mEstdm Hig sbubes D1y ece B0 QT @d.
(¢) o0 gue BODHOEE mfidm Do 8800 8eties Higrdm ©8&DO O gf) ©8.
(d) 28 BO»0cE muStdn Hig ©8ybien Digoce wBEOD Qo @d.

40. 00 DB FOE 1 BRBD ewom e DB LEIRGE/ IR BT @O ¢?
(a) eedEed §uwdBe &8s Na2CO3 Bdegmns 09 50530 oef Budd ecm e gderisn @d.

b) a8zs%c Mg2+, Ca®* w9 SOi'qecam 1080, 80c enle PO ewig vBe®s3 NaOH Beuigmwd
) ©8erdaE.

(0) 2dOCED s 08 »BIS e Bdmcmw v BT vef Budd coddnmns v8ed dimed
a8 O2 B3 NH3 D30 DIBwTencs 2d NO2 D938 0T ed.

(d) odab-ednd pO®s ewco NH3 D30 Beemed® gug cdad W af) BOm IO @wiIges.

(0008 Bgp acsi>
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eEDO vicenmed vun DQedS qEedn ©8E (1
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OeNG® Bepd 11
@rerwereluwsd 11
Chemistry 11

-1 -1
¥ ey oy Bewme R =8314JK 23mol
* g00ieds Buema N, = 6022 x 10 mol

B 6O — OO
g ecoDO s BEno suwstm. (O O gdmed e 150 B3 ced.)

5. (@ XY,Z)(8) »@&B escewion 300 KO &t gwe CBHBOOEO ¥ 8O vurm 68 dewidme @d.

A
XY,Z,(g) = XY,(8) + Zy®)

XY,Z,(2) 8 7.5 g » e®oces ebdma mdm ¢ 1.00 dm3 cad-esotar IS QE B CBHBOD
480 K ¢z800 9180 2.
XY,Z,(g) B 088m wmzsan 150 g mol  ©8. 480 K 82 RT 8 queszior a0 oces 4000 J mol™"
@wIcIstm. Bee® 1gsl wlylier H1g ece HBECH VD CEBDEEDW DITIB.

(i) Bewlbdmn SO0 evs witmw e 1B XY,Z,(8) OGE 800010 ©enmA DSTIB.

(ii) oom ©éaBo 480 K & es0nBmmidund ve® 80 endms ne e §0 8¢ g®era 7.5 X 10~ mol
9 eenwozieyn cE 480 K 8 wonlomm 8gams ne o XY,Z,(8), XY,(g) &» Z,(® 8
BHE BB ©HHS DITIB.

(iii) 480K & 0@® g88wi® o oo SBons K, oemna DSBID.
(iv) 430 K € e@Bomdw esgwmo Kp DB DIBIB. (e 758)
(b) oo (a) 8 Bl me gBBw®D O XY,Z,(8) — XY,(8) + Z,(g) e 480 K 88, XY2Z2(g), XY,(g)
e Z,(2) 8 B8 @Bt (G) BRes€s3 —60 kI mol ', ~76 ki mol ' e 30 ki ol ©8.
(i) 480 K & 5580008 AG (k] mol” 08%3) v 5w,

(ii) o BBwed8 480 K & AS 8 Bacstos 150 ] K_1 mol_l@a AS ecwr BO10E cre
(+ @3 —) 28 »58z3 480 K 8 988w0® wgmo AH oemma 0wz,

(iil) @o» (i) 8 cavost AH 8B cne (+ ond -) amd 00 gB8wid miegon ¢ misdeadsn ¢
@® O® s1HEE »IBim.
(iv) 480 K & XY,(g) 00 Z,(g) 8823 XY,Z,(g) 18088 OB edme geuioma DO,
(V) XY,Z,(g) 8 X-Z ax8omers ds3m o8mc8a +250 k] mol_l @0 »® 77 asiomend dsim
Y

[
OB venw DI, (XY,Z,(2)8 dxpws Z—)H(——Z 29 eEDBID.)

Y
(vi) ©93@cs XY,Z, 00200 ¢& XY,Z, ©93m megn®, 980 XY,Z,(1) — XY,(8) + Z,(g) g88w®
e cream AH 8 aos gwn (i) 8 cdres AH 8 aownd 0@ ¢, mmenis D8 B ¢
e 2t ¢ B> OO ey OB vwesIH. (Caeg 158)

(o Bap Deo.
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6. (a) & a8 T cBeasioedl wdm Agms e 8o wom ¢S50 i FBBwO ecmsim.
2N,04(g) = 4NO,(g) + O(g)
(i) ©88wied ¢z 18 O3 O3 scewinwd aeed HRPed Remd Bewr Yy RS Cwim.

(i) @®@®@ 585w®, T cBessoedE, N,04(g)8 0.10 mol dm™ 0Bz e30253¢ eners e8md B o 2.
400 s oEem0 o0 e10®nn ydresens’ 40% = Sewidms & 418 R0 ewimwzizn cE.

I. e®@® mic soised? N,0,(g) Bewidmnn Be® ei@mns Bgord (average rate of
decomposition) o€z TBI.

II. NO,(g) e O,(8) ere¢m eo@myn Bgmdazd (average rates of formation) oesme
Frlolon i

(iii) e e83venun, e@® 85w wew 300 K & ai108wm Bemn @8m c¢ amd, 98 u8dc
oo S0 .

[N,O4(g)]/ mol dm ™ 0.01 0.02 0.03

ar0®om Begeod /mol dm™s " | 6930x107” | 1386x 107 | 2079x 107

300 K g 588w® scm Bgon gmams Dysesin mdsim.

(iv) eoms slbsesas 300K & N,04(g)8 0.64 mol dm” qzod@es)zm &azﬁ"g@acsz:ﬂ o850 8¢ wom c2.
500 s mocem0 oo 988 & g1 N,04(g) eosfcenc 2.0 x 10° mol dm 29 esiosisn 8.

I. 300K g u88wied abd-80 mco (l‘l/2 ) ®EHTIS DITILD.
II. 300K & g88wed Ram-Bens 0enmG mOsm.

(V) @8 588w suvn ecnzs’ §E» Buwdd udn wislnens: »dm 8ged.
Busos1 : N,OJg) = NOJg) + NOLg) : @00ds
8wdd2 @ NO4(g) + NO,(g) — 2NO,(g) + O(g) : owd®ss
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(BEOES emed) ocn oGRS ®C g8 edind, Ravernd @ oo c§. S HEBOIRO e3¢
SO coben egm Bs By Bleds i@ ©OWS Yyewldmds REidwen swm SO .
(Ac - 18eD0 gunma)

By e g0 BBz 4%
 { - T+R eseorB8 qdben godenws
1 P+R e3¢, qdzSeadesces
m T+8 3¢ edeOBw gbeduws
v U+R 7| gy gdfedows
A\ P+Q e, qOTedews, o8 »EBO DdBw O
VI P+U &g gOfoduen, o wgdO (D ob
(i) P 80 U wgonasss. ’
p. ...Phcz . Q: Naz$20s . R: H2S04 ...
s . AeSOdaesi KOH . KOH cod AbSO): u: BaCk
. (05 X 6 = 30)
(i) gom 1 80 VI ¢80 g o € B Bed wgw ném SesoaBe sBmden eguio.
2KOH + H2S04 —  K2SO4 + 2H20 ew®d (03)
I: "Alz(SOu)a"+'"H2804"""4“"gé}@m@ﬁf‘@fm@m ...........................................
IL . PbAg)..*.. HaS0s...... 2. PbSQal.. AL 2HAC (03)..
L 6KOH |+ AlSO43 - 2AI0H)s !, + 3KaSO4 ... (03)..
IV: BaCh  + H804  —  BaSOal + 2ZHCI ... (03)..
V: gg gofedos e@®: ....... Ph(Ac)2, + Naz$:03 - PbS:0s| + 2NaAc ... .. (03).
18 meBO b S PszOa+H20—*PbSl+H2804(02)
vI. Pb(Ac + BaClz — PbCl + Ba(Ack (03)

......................................................................................................

wug. : gbeds | omedst ¢sdsin.
csaesbg; cg%zs?gcé’cs l @eé @%o" (s) @(%ts @mﬂ’%cz GRS, 2(b): = 50
Sowd e2n®B »® cre 01 af wozfs.
3. (0) deed g Oeewsl ubs ABL(S) o® EOeRee® womitdn S8w gobenwsd, 25 °C § quez )
1.0 dm? e ABL(s) &8ys goveias Onidme BUe®uf wogm ¢ 0O womechn dB0 goDeHed
woBm AY(ag) qeo g®ens 2.0 X 107 mol 80 eow el &

(i) 25 °C 2 pon wiDBed AB,(s) 6 Oumd ws @RI wopfime Bo guidads.

...............................................................................................................

2t - 2
Ks= [4%(aq)] (B~ (aq)]

.....

[AB(5)] wowm: K, o 2 arm® o 035 geme nosim.

M
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B oy Bwe ecotmedsind ¥ Sewess oGBS,

(iii) 25 °C 8 gom (i) 8 wewsl we OpGmHm Sumed gow OHhG DB

1A% (aq)] =2.0 x 107 mol dm? ..o s e ... (04:01)
[B~(aq)] = 2[A%* (ag)] = 4.0 x 10°%mol dm™ e o £04501)
Ky = 2.0 x 10°mol dmx (4.0 x 10°mol dm*)® (05)
Ksp = 3.2 x 10 *mol® dm® K, 0600 cra yeoe 8600 dum gdas o (03)

(iv) AB, 8 e’ eommaedn 58w goDemcars, 25 °C € quge dce 2.0 dm® me AB,(s) &1 8
@ Oxidme BEe®S g el GY. @88 wdBc eagwo e®pBmm Homed o
ey ¢SO8x Hecinome I :

Ksp = 3.2 x 10 *mol® dm” (05)
Som cdeisvedt Ky SemaB e O3
&, 888D &m dgo ez (05)

(v) 25°C 8 0ol AB, 8 88w ea0my0tdm CoDencd NaB(s) >2 @18 gl¢ Beges BDedicmam
s uiamws Omy @O & A (aq) O wostgene 18ed ¢ gled ¢ o o IEXS1)
¢S5OBss gedhmoma wdnim.

Br(aq) ovog guoesd Ommy G @ e (05)
». Ky Bomd o8 o180 eem o18ad ABy(s) med ond gog 988 8l ... (05)
AP (@R 80 @0 e e ©05)

' 3(a): @24 60

B) 56w gDeant egrwemIBs g®ceo (C,H,COOH) s e GorDIcnd quaSSmoens ob.
C,H,COOH(aq) + H,O) = C,H,COO(aq) + H,0*"(aq)
25 °CE K, (egroeomnds a0cwm) = 1.0x% 1075 &b.
(i) 25 °C 2 o ufBwed oOnBmm BWme ©gM GIIRDS Bwo gedDzdzn.

(05)

...............................................................................................................

(ii) 25°C & C,H,COOH a8=$ 0.74 om? gogus deed Do Bfewst C,HL OO0H S 1000 o’ 2
B8 grbemant wagrozione G 25 °C £ 0®® gbened pH qow ©esme eTwien.
(C=12; O=16; H=1; CZH.5COOH B gowetis 1.0 g cem™ e aEzin.)
C,HsCOOH(aq) edmataxs = 0.74 cm®x 1.00 g cm™ = 0.74 g
100 cm® » g8 C,HsCOOH(aq) ewzdae=0.74 g/ 74 g mol” = 0.01 mol (05)
. [C;HsCOOH(aq)] = 0.10 mol dm (05)

oD BOREHMIDG BEDBIB:
C,HsCOOH(aq) + H20(l) = C,HsCOO (aq) + H30™ (aq)

@o0®ezD 0.10 0 0 mol dm?

eOmes -x x x mol dm?

@G 0.10-x x x mol dm? (04+01)

_ [CHsC00™ (aq)l[H;0* (aq)] _ _xx  _ _5
Ko = [c,HsCOOH (aq)) ~ o10-x 1.0 10 (02)
2

Exﬁ = 1.0 x107° (0.10 —x ~0.1) (03)
x%2 =1.0x107 R

x =10 x10"3 moldm™3 = H;0%(aq)] (05)
pH = -log [H;0*(aq)] =—log 1.0 x1073 (05)
pH = 3.0 (05)

[C2H5€00™ (aq)][H30™ (aq)]
[czHsCO0H (ag)]

CRE HHYDB BOID.

cRa yomo S0 e cwiSn nISd gdaxs eb. 3(b): oxé 40

@0wy: = K eceEent® —log emq pH oeins ©d 8dn vu». Bee 88

WMWM ]
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8 o B0ro e¢itned®sind Soes eEIDGES.

4. (@) A, B, C oo D uny geam goo CH, o8 5o «@edn ob. o®illsd onnlos gme
®OEBmmOs emnenmnd. A, B, C wo D o a@ibods ooo®, HgSO,/ sy H,80, «do
BBw® »eB0 eihegm O¢ 24-028mBeenBcniBnl (2 A-DNP) weo of8w nd DUeaadns
giriode &1 @cd. }
ro@tSwen AgNO, wdo A w® it gortodous @ 0B, A wgwr O &G w®Dwbma
o0 g god, O B ¢8. B 02 C 8 ¢® w®bwdaos o, C, HgSO,/myyw H,S0, 0®®
588w =6 E wo F o¢ ecm cao e, D, HgSO,/ ooy H,50, w00 88w »J, om dgws
o®es ceqs qnd, O E ob.

() A,B,C,D,E e F Oc Ononss wom & g emng ae agsio.

(I;Hs c|;H3
CH3CHCH,C=CH CH;CHC=CCH; CH3CH,CH,C=CCH;3
A B C

1] Il
CH3CH2CECCH2CH3 CH3CH2CH2CCH2CH3 CH3CH,CH,CH,CCH3

D ’ : E F
(06 x6 = 36)
(ii) H,/ Pd-BaSO, / #0183 =@e A,B,C e» D scecio edm edn® gBfu »gbd, ndwm
oo e008®1 8@0EBmmde ernewsidn Sews cecsiess ¢?
G
CH3CHCH,C=CH

B168 D10 ace gmdeds (A, B, C ews D) (05)
(iii) A 9180 HBr w@n 588w md ciheim G dced Oyoa son § ol om0 ne gfsio.
CIH3 I|3r
CH3CHCH2C';_CH3
Br
G (05)

(iv) E von & 1 588wocE civegs X oo Y 8cDa o gpe oo ne ggsinm.

1 S s | o CHCH EEH CH
CHsCH;CH;CHOHCH; |~ comemic 2. H/H,0 LMLz LNz Ma
CH5CH
X Y
X o0 Y eBemBnd 00s8 3 0gmnor@Red ofmmdn =® mdwis. (05 x 2 = 10)
gt 8380 end
SBesBw ZNCl2/ esazs3g HCI @08
H*/K2Cr207 e»3
H*/KMnO4 (04)
30w CsHreces B a1 0 R §PDD eZNHOSID. 4(a): @™ 60

W

02 - Gesocszn Bewod (Crpes 2e® odwidu) (299) | g.omue({c.oug) Bmwn - 2020 | 9wz} escenilds grmes ne gad g 18




& o Bewon eguitimed®nsind , St @GBS,

() (1) & @18 e e K, L ao M sceciode Oy» 818083 oo P,Q o R yBmom/ ceddm
6B von & g HBBw gnE® ww wdyles wdvim.

CH,C=C"Na'

epye®s 1: CHSCH:(FCH3 P CH,CH—CHCH, K
CH, (g8FwdT) Br CH, (&88c300 )
c':ECCHg
HBr/ esedusedd |- CH3CH?HCH3
CH,4
P K
Oe 2 "HO H,
FaRee Zn(Hg) /exzdg HCI L Q HCN . M
(&8 TH) (98508 IV) ocn, (&850 V)
CHj CHy
CH3COCI/AICI,
HO-CCH,
, N
L Q M
. _ R _
goym®es 3:  CHCH,C=0 CH3CH2fL-—N——©
CH, (9850 VI) H,

CeHsNH,

woecdn/ gBwmcm (05 x 6 = 30)

(i1) 5BGa [- VI amods enldodds vom ¢mor qf o o Hfe Do wgps & (01)
Begond B eguim.

BamBeaiBBm gudEma LW XTI

BEBewsiBBm @dRw i
B8 (05x2=10)

4(b): et 40

M
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B Goo Bwon ecumnedsind Sweas eEADEE.

B ex00es

5. (@) XY,Z,(8) OB eoewion 300 K O 001 gng ¢das00e0 dfng B0 wom g Bewidsys @d.
A
XY,Z,(8) = XY,(g) + Z,(®)

XY,Z,(8) 8 7.5 g » wobogas elbme mdm ¢ 1.00 dm3 catd-e30burn Agens BE B cBe3DG
480 K ¢edtn @mdm 8. ’
XY,Z,(8) 8 O58» dwuiva 150 g mol“! . 480 K 82 RT 8 oessis gow ege 4000 J mol
ewicostn, Bog® digst ebgbes iy ece mBedn 80 condume BOs.

(i) Bewlsmen 88D ovd mdnw e g XY,Z,(8) O8¢ wamd eeHms Slet55%

7.5g/150 g mol™! = 5.0 x 102 mol (05)

5(a) (i): cmg 05

-2
(i) e ©ddfn 480 K & cdnBomided ogl 80 sndow pe a1 §O 8JC oo 75x% 10 " mol
0 cwimmzizy c8 480 K2 wonBom Bgwo e i XY,Z,(8), XY,(g) e Z,(g) 8
BYE 0oL DEWINS DB

XY2Z2(g) = XYa(g) +Z2(g)

gd®wz  0.05 0 0 mol dm?> (04+01)
©D%Es -X X x mol dm?

@8  0.05-x x x mol dm> (04-+01)
g @9c wemm = 0.05+x = 7.5 x 102 mol (04+01)
x =2.5x10%mol (04+01)
XY2g) = Za(g)= 2.5x 107 mol ~(04+01)

XY2Z2(g) = 5.0 x 102mol -2.5x 102mol= 2.5 x 10%mol (04+01)

L 5(a) (ii): ceg 30
(iii) 480 K 2 ¢®® yuyfiSwid wews sOnBom Sums K(: GEHIE DITB.

_ [xva(g) ]Z2(9)]
Ke = [XY2Z2(9)] ©3)
es0s¥encs = 2.5 x 1072 mol dm™3 (04+01)
K. = 2.5 x10"2mol dm™3 x 2.5 x10"2mol dm™3 (04+01)

2.5 x10"2 mol dm™3

K.= 2.5x1072(moldm™3) (Jow» gden =) (05)

5(a) (iii): ceg 20
(iv) 480 K € s@upBmmmdc egm Kp ®ZE mIsiD,

K, = K. (RT)"" (05)
An =1 (05)
K, = 2.5 x1072mol dm=3x4 x10% ] mol™} (04+01)
K, =10 x10° (Pa) (Sow» gdaxs zx») 05)

5(a) (iv): cxeg 20

m
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B oo Bwin e¢slined®sind Seees @CADGS.

iv. e €y

0B om0ede #f §O ®fc vem = 7.5 X 102 mol (05)

Pro = (7.5 x 102 mol x 4 x 10°J mol/1.0 x 103 m?*) =3.0 x 10° Pa) (04+01)

®8e XYa Za(g) = XY2(g) = Za(g) = 2.5x 102 mol (04+01)

®9c ®o XY2Zx(g) = XY2(g) = Za(g) = 1/3

Pi=X; Prowl

Pxv2 722() = Pxv2e) = Pza@ = 1.0 x 10° Pa

Ky = [Pxy2) = Pz2g)] / Pxy2229 = 1.0 x 10° Pa _ (05)
5(a): @€ 75

(b) auo (a) B Dednd me BBBMO B XY,Z,(g) —» XY,(8) +Z,(g) esgam 480 K 82, XY,Z,(8), XY,(8)
e Z,(8)8 806 enihes (G) BEeogx ~60 kJ mol™",—76 kT mol™ e ~30 kJ mol™ &8,

(i) 480 K 2 c88menB AG (ki mol ™ 08 oeins oSz,
XY2Zx(g) — XYag) + Zo(g)
AGryn = G oc— G goigom = ()
= (-76 +(-30)) —(-60) = —46 kJ mol™* (04+01)

20 AG? B aBm® cRE gLHma e
2GS BOG 0eam@ 6360 CREY TPDS WIBI. 5(b) (): cmeg 10

(i) @wm @@@wo@t‘b@ 480 K 2 AS 8 Beooesdw 150 7 Kul moiui@& AS egmws BOWT crem
(+ @ —) 9D @z 480 K & gfiBwid equwo AH oeimnae mdsim.

AS O 8. (9cOE B DI1gdwn OPE y®Iemwes ) 05)
AG = AH -TAS (05)

—46 kjmol™! = AH — 480K x 150 x 1073 kJ K 'mol™

AH = —46 k] mol™ +72 kJ mol™? (04 +01)
AH = +26 kJ mol™ (04+01)
wowm: AG? Bw grSm® R YeHDE eNBSHD. ..
2@ BOGE verme B CRE YHPDSE DB 5(b) (i): e 20

(iii) pwem (i) § casesd AH 8 cre (+ ovd ~) opi ¢0® gBGuwd wowgism ¢ yesoemism §
wm OO wEmEE mdui.

8Gw® mes gderisme (05)
AH & Be. (05)

. 5(b) (iii): ceg 10
(iv) 480 K & XY,(g) 20 Z,(8) ®H=t XYzzz(g) 08688 Sl EH c«;ﬁ)mw QELIHBIE DT,

H= —26kJ] mol™? (09 +01)
5(b) (iv): ceg 10

WM——————M
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& o Bwin egrimed®sind - Geness e@CAIDRS.

(V) XY,Z,(8) 8 X-Z duiomeand D30z outonciBe +250 ki mol™! @B ©® Z-7 Br3nmens uiim

i
et ciBe oo mosim. (XY,2,(8) 8 dyve Zwﬁ)ﬁ{mZ AL emmsim.)

Y
AH,,, =AH 35305 m®® — AH 2530 e:§® (05)
AHppn = 2A8Hy_z —AHz g (05)
26 kJ mol™* = 2 x 250 kj mol™ — AH;_,
AH;_; = 474 kJ mol™1 (04+01)

e®nd
(m005 SesoBm Orge O8I Began wm.)

5(b) (v): cme 15

(vi) Ogg@e XY,Z, eOmd0 ¢o XY,Z, ©bo me¢dn®, 880 XY,Z,(1) — XYy ) + Z,(g) 5B5wd
scm cedn AH 8 qowo guoo (i) 8 civod AHS gowd e ¢ e O B ¢
@ni i ¢ W So ey S8 swey.

QVE® (05)
¢® Dy OO OBBO wewr ABBE CRAI &3 FWW. (05)

e XY2Z2 () - XY2Z2(g) wsgwo 9180 eBe gdexs ed.
5(b) (vi): ceg 10

5(b): @R 75

©0DD CRE HODS B8O Bew eSn DO gdex @b.

6. (@) 8 B3 T cdentDedt wobum Agonsd ¢ Beom oo (@0 g gBwd BEDTI.
2N,04(g) — 4NO,(g) + Oy (8)
(i) yBFwred 30 ;B O3 O eoewlowd goed B8 wed Brmd wgpr gmns aps Swosiz.

A[N,05(9)] __ A[NO(g)] _ A[0:(g)]
2 At — aAt At

(02+02+01)

6(2) (i): cem 05
(i) e®® gBSwd, T cdamsded?, N,0(g)8 0.10 mol dm™ B i eBmd 8g wom cf.

o900 = —

400 s moEemd Bgd gocdom g@ramews! 40% 3 Dewldna B g 8D @ewicnenis @2
. @®@® moe scwed? N,0(g) Senldms De® ©i@mxs Begmod (average rate of
decomposition) eemzmw @ouis.

Bewulsms § g®iewes =0.10 mol dmx40/100 = 4.0 x 102 mol dm™
. (04+01)
400 s =0 oty @S0 wodgens = 6.0 x 102 mol dm™ (04+01)

~(0.06 — 0.10) mol dm™2
(400-0)s

®u» edon = = 1.0 x 10~*moldm™3s™1 (04+01)

M
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8 Eo 86 ecsimne®sind Ceoess eCABmES.

II. NO,(g) e O,(8) enne¢m @y Beymodos? (average rates of formation) ®eamw
I,

A[N205(g)] _ AINO2(g)]

2 At Y
g_[N_iz?(g_)] 2.0 Xx10™*moldm™3s? 02)
A[Oz(g)] A[N,05(g)] _ - -1

~ Py = 5.0 X 1075 mol dm™3s (03)

6(a) (ii): e« 20

(i) @O BB eHonE, e0O ghBw® tgwe 300 K & gio®um Bgm 08» ¢ god, o8 uloe
vom et qro.

IN,O4(g)] / mol dm™ 0.01 0.02 - 0.03

aoBeo Begmod fmol dm s | 6930x 107 | 1386x 107 | 2.079x o™

300 K @ 588w escwmn Bamn gmams Oysiosis mdsin.

e0BIEERB CER DI EVRE D BO BegonDws’ BEOES @¢qem

emRen ¢d (05)
L gB8wd oef evg @d. 05)
. 00® gmiemo; Beond =k [N20s5(g)] (05)

(e®8 Ri/R2=1/2 :::: 588w vef evg ©0.)
6(a) (iii): e 15

(iv) ebms sbisueanes 300 K& N,O(g)8 0.64 mol dm™ md@mm w;me@.ﬁ;csm sBod B ndm @8,
500 s mcemd oud o83 B i N,04(g) eosigess 2.0 X 1072 mol dm™ 80 ez 8.

. 300 K2 u88ced qld-88 mca (tl/g) GBI DB,

s0deen edmeend dce = 0.64/2.0 x1 02 =32=(2)° (05)
-, ga®wm N205(g) 8 mowe = (1/2)° (05)
ab) 89 e vl oW ogged. ‘ (05)
S t12=500s/5 =100s (04+01)

. 300K 2 g88wied Bgmn-Buns @B wdsio.

B8O el evg Sewo: 12 = 0.693 /k (05)
- k=0.693/100s = 6.93 x107 5! (04+01)
e®d

BIOD ©2083,
Begm00 =k [N205(g)] = 6.93 x10r Smol dm? 5=k 0.01 mol dm™ (04+01)

k=6.93 x10° 57! (04+01)

6(a) (iv): cen 30
M
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& oo 86 ecttimed®sind Swess eCADES.

(V) 0®® gBBwd won wewsd §Bn Bubd ol wulgemas ode 8ged.
Buds 1 @ N,Ofg) = NOJg + NOK® ! oDeds
8ud 2 : NOyg) + NO,(g) — 2NOyg) + Og) : w8
Buvd3 @ NOLg) + O(g) —  2NO,(g) + Oyg) : obwid

on ety BR8edd 0o Suded spne b 80 eusidsim.

oee®zf 8ecdz Bwdd 0227

Besmodcs= k[NO3(g)] [NO2(2)] (05)
@B Ewdo 15

K eq= { [NO3(g)] [NO22)]} /[ N20s(8)] (03)
K g [N205(g)]= {[NOs(2)] [NO2(8)]]

. By =k K og [ N205(g)] = k[ N20s(g)] (05)

00 gum (iii) 8 caron edo gminess o8d vef eoc B [wds ed. 05)

20D R YD B8O wew ew9Sn HITO gdans ©b. 6 (a) (v): cmeg 20

6(a): @4 90

() T cdedoed? A wn B 2@8 (0 eqord olidms g wodw e ne 8y Bled®s wigbe
0B ¢® Bgenwn wem 8 T cdadded? ednlomdud eel vy Endes mewend Avn B8
gaofim D1de BOx BEeOES P, e Py 08, T cdeasdedt A s B 8 somidn Hde B BEebEs
P; ) 1}; 08, gdeis e A wo B 8 efcme BEeOES X, uw X, d.

(i) B =P X, a0 ecslosto.
(:8nBm adeed? HidBndamed v afindned Bymdusl odim A0 senn.)

QoD Dig 3 ® ©OREHNOG e 8O D188mdned » 3HHOIDeE @DOBSS
8@z O B3e

TV
Ap=Ag) - (D) (05)

Te

T, T, @5 DidBnce » wHwdm edwws’ @d.

(1) es@™

r, =k [Ap] = kiXa (05)

W
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& oo 8w e¢ritime®sind S0esn eEABGEE.

X,y om ¢ mered g} A8 09c »ive @d.

Heed®,

T‘V' = k'[A(g)] = kz PA (05)
Py oz D98 mersed ¢ A 8 godm Bhme @d.
@nEmm0edE,
r,=Tr,
k2 PA = leA (05)
o Py = z—le or ~ Py =kX, (05)

2 .

X, =105 80P, = P) = A 8 esooncdo Doddes BOm
k =PJ (05)

« Py =PRX, (05)

6 (b) (i): c<g 35

(i) 300K & gun adofed 8o Bhma 5.0 % 10" Pae®. 300 K 88 e300d® A e B 8 esomacdy Dodes
80w BEe08 7.0 x 10° Paws 3.0 x 10° Pa ob.

[. 288> Bgeaewd ¢b newed ¢ A 8 88cmos veamw OB,

P@@ = PA+PB _ (05)
= XaP%A+ XpP% = XaP%+ (1 - Xs)P’s (05)
Ptotal — Pg
. - = 05
Xa = (05)
4p, 4

_ 5 xX10* Pa — 3 X10* Pa — l (04+01)

7 X104 Pa— 3 X10% Pa 2

1. «onlp BgamensSE A 8 dnde BOme 0erms DIz,

Py=P{Xy=3 % 7 x10" Pa =35 X 10* Pa (04+01)

0D R HmB B8O ©ewr oIS B ¢das ed.
6 (b) (ii): cmeq 25

6(b): @241 60

M
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& o B0 ecitmed®sind Seess eCAES.

7. (@) (i) Beysd Bede w1 0O enlede e sowzicme BEO wgwn wom dEd 8o 3 & g
wg ewigy wdylies wdsim.
we: aemle, memis, O, e, #5880, 80wl @D

o 8dns BDeds omivn B emfes
A. | 938mces abd gB8wd 8¢ O53ess greed & greoied &
B. | @38wden abd uBSw® 8¢ Dsies’ D eDeSE emied
C. | B8 cne 3280 A
gecedin o vries Femted 80 menide | grembed 80
D. 30 mrendts ¢
E. | ode 58800008 680n.8¢0mdw e300 860 050 2800 840 @

(02 x10 = @xdn 20)
7 (a) (): cme 20

©Ons: CRa S50 HHiend 8¢ wosim.

(il) svo qEedm =68 300 K & Zn(s) gremidn:s, ©168n @ Doy BOederws v Buwed i
0,(g) Doggd) CRBOD cem® D 6dis Pt menions endoews? Beyd SemneHm omfews
emBno CE emive Susldn B0 ZnO(s) ered.

E%xlO(s)[Zn(s)IOH”(aq)z -1.31 V;,w"" Ez)z(g)!()ﬂ"(aq)z +034V © l

Zn=635¢ mol”! ,O0=16¢g mol” e ' s

| F=96500C a0 & quo. ol
1. qremis mo oenide 8n 8¢dn ab0 BB aieiba—> R

Bun ooz,

arem¥®s: Zn(s) + 2 OH (aq) - ZnO(s) +HO(l) +2¢ (05)
memd®e: 02(g) +2 H20(1) +4e — 4 OH'(aq) (05)

80D = BENY) CLOR.
II. ca@ggﬁ@f; omfe gBEw® B ¢Eowim.

2 Zn(s) + 0x(g) = 2ZnO(s) (05)

©BOVDY: = BEDY COEd. .
II. 300K ¢ endeed Bwde E . OB ST,
el

Eocell = EOR 'EOL = Eocathode - annode (05)
= 034V —(-131V) = 1.65V (04+01)

V. goeseddd ens OH(ag) 8 0@ BeeB 2nd ecwsl HOBIB.

aremed 80 memite ¢B (Zn gecedied 80 @33’
gecEediNe ¢80) (05)

W
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B o Bwin e¢ulinedsind Sewess eCABGES.

V. 300K 2 emdus 800 s mcws g Swsi®n =808 0,(g)2 mol & e,
A, emius wow 085 DO geEEedin OFE eednd VeRHMD oI

4molens _
2 mol O2(g) X ol XN 05)
B. ee¢m ZnO(s) 8 emide oenme 2S3B.
710 €m0 = 8 mol ens; x96500 C 1 mole _ 2 molZnO(s) 81 g
1mol e X800s 96500 C 4molen 1 mol Zn0
(04+01)
=324g (04+01)
@03,
7n0 &3 = 4 mol X 81 g mol (04+01)
=32¢g (04+01)
C. omisw nEs 0@ Dom MW Vemu DI
=g/t (02)
__ 8 mol ens x96500 C
= " 1mol ex800s (03)
=965 A (04+01)
7 (a) (ii): cmeg 55
7(a): @24 75

(b) M(NOg)n chens pg deed ¢des »gdd P 50 650 maRles aumw eed. M, 3d e@imtd

qun gustebn §ectnod. P ows qusedn &BBwOEE widmw ed.
B NH; o &8y 48e NH,

»>

(2863 o100 pOadesfe) (¢ epon B gadreics)

[13"] wozig HCI
— (2 e300 EI&SH)

@ . o

(o2 got c;é’p’o'z qOfedlens)

Tew U geeds vnds 9823 gdo@ wown oo o8, PR aw S wdlie gom od.
(i) M ecios wgonosin. P uwdbe qumed Moc OEBndes gdEHd eguim.

M=Cu el emel (10)
O3Bmden aoam: +2 ef Cu® (03)
0wz M= Cu? ece w180 ow. 10403 cne gema DO,
OBmnces gdeDd cre Benw BB e ecinne BO0ED 7 (b) (i): e 13
wgnon Gui.
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& oo Boon ecsiline®sind Sewess @FADBE.

(i) M(NO3)né5 n &¢ goc eLuim.

n=2 (03)
: 7 (b) (ii): 03

(iii) P soBlem gamed M O odyglies gecsedism Smmess Bazio. (b) (i): c<g
1522522p®3523p°3a° (03)

7 (b) (iii): e 03
iv) P,Q,R,S, T wew U e Senaddn g Bosle.

P: [Cu(H20)e}?* (04)
Q:  Cu(OH). (04)
R: [Cu(NHa)4]?* (04)
S: [CuCLJ* (04)
T: Cuz[Fe(CN)s]

u: Ka[Fe(CN)g]

» 7 (b) (iv): c=eg 16
) P,R,S, T e U g IUPAC 58 Bwodo.

P: hexaaquacopper(ll) ion (03)
R: tetraamminecopper(ll) ion (03)
S: tetrachloridocuprate(ll) ion (03)
T: copper hexacyanidoferrate(ll)

u: potassium hexacyanidoferrate(ll)

7 (b) (v): cmeg 09
(vi) P o ebenn @2 ¢?

@ B (04)

, 7 (b) (vi): ceg 04
(vii) som 1 oo 11 82 08 Actemedisty O H8ues 0@ ¢?
I. 00 cdesmdad? P obog 308m ¢i0e50md H,S Dogd wig 8O

»® gdiedonn (06)

1. 123 cedn 8geaed ¢deaw 8 i} H,S 90 BBe®z vy nzym HNO; oo Sehme, BO

@ BE oD (04)
cDemed ademdas i B/ @ vy onl B8 vrwd/ag S
gdeduns ¢ S0. (02)
@®nj

080 el co BE 1B €D e (06)

7 (b) (vii): ceg 12

M
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& Eo Bwie e¢ultined®sind Coess eEIDES.

(viii) 58w gobenwm wOHB MM o eteenc REes 8680 pOedwns tun (Eedn Sesan B
OB crenid DieRdns, pin dmoSn edmdes gpindens emdews Bdnd I3,
K1, Na,$,0, e Beow

B M™ Vi cm? o805 com (01), 8gd Kl 900 08 mdxis (01),
c®B8 M™ Cu?* gog 12(01), wosteenc ¢z$zn (M mol dm-®), Na2S20s3 (01)
20w cBama ect 8d0x (01) com gn@iwne HITID.

2Cu2 + 2I— 2Cu*Hly e (1) (01)
lo+ 28205%—840e>+ 21" = (2) (01)
20U + 285,057 84062 +2CU*  mmmmemmmrmmmenes (3) (02)
@®nd

2Cu* + 4l — 20Ul | +l2  mmmemeememmemmeees (1a) (01)
I, + 25,03 — S406%  + 2" -—mememmmememmee- (2a) (01)
2Cu?*+ 283032 — 2Cul | + Ss0%  =mmm—-mmmmmmmmmee- (32) (02)

(02 30O 8mdeic @ BO0ED Ew gBn® gl wdwdes ¢ &8
CREC V08 YLIMB WIBID)

(3) @3 (3a) ewzs, Cu?*=S;0s* (01)
S:03% 8 8geddy sideme V2 cm?® 8@ (01)
$:0:% ®9C v =V, x M (01)
1000
Cu? ®gc o =V, x M (01)
1000
[Cu?*] esosdgencs =V, x M x 1000 (01)
1000 Vi
= MV, moldm?
Vi (01)

©00m: g Dend 860 DOmewrsE LR BC VIR

7(b)(viii): @2 15

7(b): @XM 75

W
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8 o B0 e¢tned®sind Cness EEABIEE.

8. (a) (i) eo® mafn grdBom scewiow ece CHBCHZCHZOH 010 I8 G eeewded ecdecsens
B0 e 988w anp@as swvs & g
AB,C,D,E e F sscowdnde Duo qledss ww Buwdd 1T e aes uBmdn ¢8uned
¢ @B DBt vdensd emidens EBeds, e0® uBfw qmmdu edylier wisis.

Bwdd 1 A BaDo 2 B Bwds 3

CH,CH,CH,OH
Babs 4
y
D
c
y . OH N
Bwos 5 i 806 6 Bues T L
E ———% CH;CH,CH-CH~CH, ——> F "> CHCH,CH-CHCH
CH, o O

ufimcy Eldnd
HBr, PBr,, 8388¢8@eciohenie®d (PCC),
Mg / 8@ 3o, KCN, enzis H,SO, , maym H,SO,

A-F eoewio

CH, CHy
A = CH3CH=CH, B = CH;CHBr C = CH;CHMgBr
(l)MgBr ?r
D= CH,CH,CHO E = CHyCH,CHCHCH, F = CHyCH,CHCHCH;8
CHs CHs,
8102
Badd 1 = ezle HaSO4 8wdd 5 = mmym HaSO04
8wdo 2 = HBr ’
8wdo 3 = Mg/ B Sob 8w 6 = PBrs
8woG 4 =PCC 8wod 7=KCN

e0enion/ 8miom (04 x 13 = engn 52)
8 (a) (): e 52

(i) won gfedbs yBB8w s wemwim.
G, H e K woowlodbe On gfeto. X, Y o L gBmods egoim.
1. LiAlH,

“HO OCt 2. H'/H,0
@ X s ¢ Yo @ﬂ Z 5 n I K

CHOH |

K, NaNO, / s HCl c@o gBBw me B0 0858 qiemend (
G o D wEmwim.
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8 Go Bo ecsline®sind Coess eEIBES.

eoewio G, H, @ K

CO,H CONH, CH,NH,
- e e O

STSIulelo) :
X =H'/KsCr07 008 H/KMnOs Y =PCls ew$ PCls 7. =NH;
exd H / CrO;

esoewde/ Bmicm (04 x 6 = @Y 24)
8 (a) (ii): cneg 24

8(a): @x# 76

by (i) oo qledr wBOlnoe HBH0 esd® BuwdJ ecdmdis’ 8g mirferss emetdyd euvsidsis.

NH, Br
0 — O
. Br Br
+ —
N, Cl

Br Br Br Br
|3r2 NaN02 / HCI H3PO,
—_—
T 0-5C
Br B

_
~ N AN — J

® ®

8(b) (i): cmem 20

(it) von BEwd sEmsin.

©+P_—.9._;

o®® gBgw®d 8¢ 808 wewn gbas O Pow Q cmwsln ¢duwst vgmnosim.
290 yBBwed wrlpeo Eaexlm.

CH,CHCH,

P+ Q@ = (CHy)CHCl + Alc (5
P +Q = (05)
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B o 8w ecsline®s3nd Omess eCames.

@

+ -
(CHg),CHCI + AICl, ———= CH(CHy), + AIC

@ @ &

~H 2 acly

Y CH(CHj3),
© CH(CH3); — @CH(CHM — ©/
®

asigens =15
BwCe B88m0 (esigenc tg®a):

Bus8x3 R-Cl ¢<g® AlCl: 8853 Qﬁz&d@w 80 gecmledindces ece Bur gEm®
cRe 03 B0 YIS WOBID.

PeCenERx edect Eda .
+ - + - o+ O-—
(CH3),CH—CIAICI; or (CH3),CH—CI—AICI; or (CHj3),CH—CI--AICl;

50 B0 B GarIcHO RO BwdS e ®EDI CRE HGHDB WOBID.

@ (for both arrows)
—— @ G-
@ AICl,

N e O CH(CHy),
© (CHg),CH—CIAICl; — @CH(CHs)z _ . ©/

®

02+02+02+03 = 09
BwcEe 88no

Drcos: 000 B88nd Ben Stednewns’ v8ABS @d. emet HO¢ Y/ glelm Steraiio)
de38e®8 ©38 @®ded comdm ¢ 8RR ®GOc1Tenss C1@w 5865 O O3 gRCS
D0 .

P + Q = CHeCH,CH,Cl + Alcl; (3)

P+ Q=03
€305 1: @@53823 1-chloropropane @ AlCl; ©8edf 80 ¢80l 88w e 80 gm
dcs Ox%esd n-propylbenzene . '

00D 2: ewetd §O¢ O B8O tewns’ B GSn® wdyber CRe YEB© BIBID.

m
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B o Be ecsilined®sind Sess eEIDHGES.
G (5)

Boco 88n0: (41C»8E 0d3c88w ece 1-chloropropane & 8 89)

CH3CH,CH,Cl + AICl; —> CH3CHCH2{\ CIAICl, ——= CH(CHg), + AICI,

@ 9\ H ’/@\ “AICI,

NG CH(CHj3)2
© CH(CHs)y — = ©/\CH(CH3)2 . ©/

®

8(b) (ii): @=4y 20

8(b): @=dn 40

(C) () 0383 e BoxdE 8 Oy» suwm 88§ Bowers eweb.

OO O

Sa
SR @ @ ©

CRE TEIBS 3EMDI cs@@azsf e®® Dxw BRBSIH

By O ww &8 8 Smce 01 x8=08

@0f
@ casiBs 8 wdygEy @ w¢p Smwde @
o+

OH
: D21® Dy
O ®
Bemid 8 udygse Gu® e Smce

BomicE 8 0aniBs? DEs edBBS0 Ot 9eEEeYNRE eweds O BRPBEE Os3esl;

- Bl 8 0538 Ok O
- 0 e0®eed Omes gecedin gocws dEtimen 80 oy om0 eom
- Bl 8 0asiBs! DEs ednis OE0 i gecEeddn wHEoews’ 8 Besacs.

04x3=12

8(c) (i): = 20

M
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B Eo0 Bwon e¢sline®nsind Gwotss eCaADGES.

(ii) e36e3 ©BHwEns gmendens’ Bemid ww edsl8s3 emd gum (i) 8 ¢ ¢18 B8wBEMDed
edmes Bepn SOsdw,

Bomic caids ©@n mOd cdeatoed? ghSm »i8/egids Bobe 38/
088 Bew w6 gy gdPednns 8.

000 cEemROedE cdsBs 0@ids ©wdn yiSwsr edd/ efids’ BOben
02008/ @885 sew O gy edednn:s eme0¢d.

@®]

03853 0@iBsS 00 HBBw womed gBe 4dc S B8O%w. (v®ead)
Bomic 0Bt o B adc @18 80 & ¢ g8Fm »I8.

ISXo4]

2006 cdemoedt/ 20 /C/ o 880 emn®80 Bemic pyw »H83S 4®c®
(207 ooy 283 ¢®cw) oo HBePmdens ed.

caAsBs noyd »83W adcs e YBGw eNOE.

@®]
Bomic ©1688m @sedE DueiBed s 0o gBBnr »J azo D8 wid.

0385 DeedNe® D o azo O8 exnwid. (6T 00 yBZwDD
a5 ©@5%ed.)
04x2=08

8(c) (ii): @24 08

(iii) @8 gum (i) 8 Bdnd wiv ¢ YBBed deed/dcwsid Oywvan/Oxw ggzim.

OH

OH
© Bry Br Br @
—_—

Br

OH @ OH
| NO ©,
dil. HNO3 +
—.—-—-»
NO,

e®»]

OH

0] &
OH + - -
Qsz JOH @
o O

8(c) (iii): @2 06

8(c): oén 34

g e
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B oo Bwin @¢ime®sind

Seotss eEGS.

9. (@) (i) von et mBed odvess & g A~ Q oo i ¢On (substances) O¢ e {w
B,
(@ A~ Q cado ¢in wgmmordd® egm Seandize EBnc oY ouln AEeesecsy ezned.)
@I (8 ¢8) me uieds weemOEH wm, qbods, GO o iy Bdwehe o,
i ot M
¥ 1
i ]
: : <> :
& i ¥
= 80, + P em oo |
]
C7 GG — ! !
Gefmndy qeies, H i
S — |
]
' & gy H
e NaOH o e ‘
v V N W -+ ig&‘ﬂ(j; Saoes@en :p@@wi
-t 8y anpa)
L B g J
D GRDIE ‘:
Tgar T i G g
ili @ iR qed @@E
Lend&m eewmd gt Geebs ) - DD
L ogmet o teawdnnd. : Q&b & bes, NH,OH
e o i 8 H Pelesita
M R
Y «pZoo o \p/ 008 o N/
g & ~ IS Sy Gy g v/

ou B0

TS @ 6T

A: Fe B:

FeSO4
or

[Fe(H20)s]SO4

or

[Fe(H20)e]**

E:H.0O; F: Fe(OH)s

I: FesFe(CN)sls J: FeCls

or
KFe[Fe(CN)s]

M: SorSs

or
[Fe(H20)e]Cls

N: Fe(SCN)s

or

gy NaOH
[ o ]——

P —— § )
WD B sl gFmdmese

o8 Zen :
o e woen (¢ oy
2O gHT - Spansd
4 2y
e
g O

C:H; D: Fe(OH):

G: Fe20s H:Ka[Fe(CN)e]

K: H.S L: FeS

O: NH4sSCN P: NH3

[Fe(SCN)(H20)s]**

or

[Fe(SCNB]z*

Q: AgCl

(04 cneg x 17 = @47 68)
9(a) (i): @4 68

W
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& G B ecsitned®sind Soes eCADIS.

(i) Abc ©9gbs gecsediSn Bomns Busis.
1522522p°3523p®3df4 52 (02)

(iii) D, F 200 u8obmme B8 E 8 mlivw egws mosis. et g mutine e 84g 8
SenaBm wdmder ecwis.

E: HoO2 2oBce — @imicmas eces (02)
2(Fe(OH), + H,O — Fe(OH); + H* + e

H.0; + 2H* + 2e — 2H.0

2Fe(OH), + H.O. — 2Fe(OH)s (03)
owd

2(Fe** — Fe* + e)
H0. + 2H* + 2e — 2H0

2Fe* + H0, + 2H* —:2Fe* + 2H0 (03)

(a0 588w Bwo g1e® (01) 385 geme wozt») 9(a) (i o iii): @4 07

9(a): @4 75

(B) X mmed Cu,S wo CuS e g o8. X O g Cu,S gBanes Bew BODO som Gedm
BuwooBBede ewigosizn c&
Bunbgedg
X 500 1.00 g @ oz H,S0, eined 0.16 mol dm™ KMnO, 10000 cm’ 9623 868 mow
=T 008 yBSwed M‘n2+, Cu2+ ) SO;_ O eEL EA ¢, grivy 000 pbeed e O18ys KMnO,
0.15mol dm> Fe”" coD e 8o gmBsma 0D G grBimne eeps ghen § 880 35.00 cm oS,
(i) oo BwBBedect Bedm uBB8w wew BBo gudin wdmdes Suwin.

CuzS @ MnO4 588w

2Cu*— 2Cu?* + 2e S mm—— (1 (03)
& + 4HO — SOF + BH' + 86 e ) (03)
oo

(M +@)

2Cu*  + S% + 4H,0 — 2Cu* +804 + 8H" + 10e - (3)
2(MnOs + 8H* + 5¢ — Mn?* + 4H0) = - 4)  (03)
(3) +4)

2Cu* + S + 2MnOs + 8H* — 2Cu?* + SO + 2Mn?+ 4H0 (05)
o]

Cu,S + 2MnOs + 8H* — 2Cu® + SOs* + 2Mn* + 4H,0
(000 ©8wdes e & gt O crg 140 Youe »I)

W
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& o Bee e¢lned®sind Gents s @EADEA.

CuS s®» MnOs 588w

5(8* + 4H,0 —» SO* + 8H* + 8) = e (%)
8(MnOs + B8H* + 5e — Mn* + 4H0) - (6)

(5)+ (6)

582 + 8MnOs + 24H* — 5S0,# + 8Mn? + 12H.0 (05)
e®nd

5CuS + 8MnOs+ 24H'— 5CuSO4+ 8Mn%*+ 12H,O

Fe?* @ MnOy4 &880

5(Fe* — Fe*+e) e 7  (03)
MnOs + 8H* + 5e — Mn*+ 4H.0 e (8)

(7) +(8)

5Fe>* + MnOs + 8H* — Mn? + 5Fe* + 4HO (05)

9 (b)(i): em®: 27

ewd

Cu* s®» MnO4 588w

5(Cu* — Cu* +e) L (1a) (03)
MnOs + 8H* + Be — Mn? + 4H,0 eeeeeeeems 2a)  (03)
(1a) + (2a)

5Cu* + MnOs + 8H' — 5CU%* + Mn? + 4H.0 (05)

S$?% w®o MnO4 88w

5(S*  + 4H,0 — SO2 + 8H' + 8) e (5) (03)
8(MnOs + 8H* + Be  — Mn? + 4H,0) —eeeeeee (6)

(4) +(6)

5S>+ 8MnOs+ 24H* — 5SOZ + 8Mn2+ 12H,0 (05)

Fe?* e®» MnOs &880

5(Fe?* — Fe*+e) e (7) (03)
MnOs + 8H*  + 5e — Mn*+ 4H0 e (8)

(7) +(8)

5Fe?* + MnOs + 8H* — Mn* + 5Fe* + 4H20 (05)

©0wm: O Bdndame vOmE RGO Bw am® bl wdmwdes g g
CREE OBO® YHMB DIBIB.

9 (b)(i): @@ 27

M
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8 oz B e¢uilbned®sind Swess eEADES.
G

(i) gum () 8 B8ac, vem® woeon v wEedn Sted OHC nwLe BUe® PIuim.
I Cu,S eso KMnO,
. CuS ex KMnO,
1. Fe® wo KMnO,

CuzS i CuS =5 Fe?'= 5 (05 x 3)
MnOs 2 MnO: 8 MnOs 1

e®d

CusS: MnOs = 1: 2 CuS: MnOs = 5: 8 Fe?: MnO4 = 5: 1

9 (b)(ii): @x% 15
(iii) X 8 Cu,S ¢ eBenw 86 agd ven ndsle. (Cu=635,5=32)

X Sebamed 1.0 g @B CuszS wo CuS @gc oenss 8800853 N1 09 N2 @R BEHBID.

CusS 8 @gem ehwuina = (2 x 63.5) + 32 = 159 (02)

CuS 8 ®8c» Snsidn = 63.5+32=95.5 (02)

159ny + 955n, =10  mememe 9) (02)

588w we Fe?* @gc vwmn = IO% % 35.0 (02)
_0.15 15

MnOs ®@c eoea» x 35.0 >< = (02)

1000

CuzS @0 CuS 88w me MnOs ®gc oes
0.16 0.15

=1—(RX1OOO_MX3SOX" (02)
= 0.016 — 0.001 (02)
=0.015 mol (02)
EE gmoIme ¢md,
2ny + Zn, = 0015 [ (10) (02)
© +(10) |
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