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qre@iBmen AgNO, 00 A uo s qbmodoctl 0@ o¢d. A wgoo o8 Boom @rBceDmeas
o B god, 6 B 08. B o C 8 0 «®dubnas ed. C, HgSO, / mgps H,SO, oo
8880 oo E o F o @ c@o og8. D, HgSO,/ mymm H,S50, o®0 gfiSw od, ¢d S
ofams c@egs gnd, o E e,

@ A,B,C,D,E e F 8¢ Baoosd com 2 418 emi ne a8uds.

(I:Ha {I:H:!
CH3CHCH,C=CH CH3CHC=CCHs CH3CH,CH,C=CCH;,
A B C

o]
Il ]
CH3CH,C=CCH,CH4 CH3CH2CH,CEH,CH; CHaCHchzCHzéCHa

D : E F
(06'x6 = 36)
(ii) H,/ Pd-BaSO, / sfBeml= =8e A, B, C s D s.ecnic @D edm® 88w »edo, nom
Bo@AiDE 0GB 58Debmmda ervensidn daos coecdet ¢?

N 2bf »@ |erbles o
el * - RTINS T CH4CHCH,C=CH

BT Ozwad g geda (A, B, C ewf D) (05)
(iii) A 91850 HBr w@®» 588w =d Cecn G oced Dawe com & 418 @020 ne qisim.

& CHs Br

CH;CHCH,G~CH,

Br

G {05y

(iv) E oom § 418 o88000cE cavees X on Y 8cde Bmw g emog mpe gfsis,

2Ok OH NaBH, 1. CGH.MgBr
-
»HE CH{CHCH,GHCH,CH; | “tmomid © 2. R0 _CHaCHzmzé! CHCH,
R i e X L
- X 09 Y eBeoofs! 00 o6 0gmeofed ofmebnd m® mdutm. ?953-!’2'*10)
Y gl obided emd
- DUOL
e BU88e ZnClz/ ewse HCl ewd
({:},\ 2 A H*/K2Cr207 e®
- H*/KMnOa i - {04)
wovo: CGHreco o 18 »® cneg 8BS mmddﬁ» 4(a): @mey 60
oz-mommﬁzwmuwnummmmm-mzulwmmmdnemﬁmm 18
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B (i) 2 B emd ne K, Lo M scecicdc dzo g18e®s oo P,Qoo R gBmdm/ cieddns
283 com € o 985w g0E® no wdybsa nddin.

CH,C=C"Na'

ep®s 11 CH,CH=CCH, L CHS(!:H—?HCHI - K
H, (o8Fwd ) Br CH, (£8800 T)
C=CCH;
HBr/ eoeduseds CH3CHCHCH;
CHs
P K
: 0 H
. 5 Zo(Hg) ensig HCI Q - HON "
(&850 I (985820 V) H, (85220 V)
CH3 CH,
CH,COCVAICI; -
. HO-CCHy
CN
L Q M
apes 3 CHCHG=0 . CH,CH,C=N—¢ Y
cH, (28985200 V) _
CgHsNH,
R

scesio/ ulmdm (05 x 6 = 30)

(i) 588w [-VI aneds enihofBs con ¢Hdn i o= o Y85 Bboe wamd & (01)
e byl eqgsin.

HpuBeadBfm gumemoe gﬁ@woa—v
gBGwd - |l
BISBeIfBm edBtd ...
9B S (05x2=10)
~4(b): @=n 40
02 —dm qual 208 odooda) (! ! .n} - 20(! | %u! :ns -. - 19
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B emides

5. 1a) XYEZZ(QJ HERB eoewine 300 K O 88s gue cdmsHich dulmg B0 vwm off Bewidow @b

A
XY,Z,(g) = XY,(g) + Z,(»)

XY,Z,(g) § 7.5 g » sodocod olibne oo g 1.00 dm’ cad-coslnm Bgms ne néh e
480 K gxdin 98mdm . 2
XY, Z,(2) & ogBm dmzfos 150 gmol o8, 480 K 8% RT 8 musim sow ece 4000 J mo
eciposin. Beg® D olgliea by ece wiBedn A0 condone ndsin.

(i) Beuddma B8O suc midna g qifd XY,Z,(8) 85C ©:am0 o ndsin.

7.5g/150 g mol™ = 5.0 x 102mol 05)
5(a) (i): cme 05
(ii) pom 2éoBo 480 K 8 0dnBombwed ol 82 sndmo g g 80 85c g@ena 7.5 X 107

85 owcesion cf 480 K 2 wonBom Bgae ge e XY,Z,(8), XY,(2) ov Z(g
85 s.080 neammo nduim.

XYzzz(g)_ =  XYag) + ZaAg)

;c®sm  0.05 0 0 mol dm? [ (04+01)

edme X x x mol dm ‘L

oenBs 0.05x x x mol dm 1 (04401
-f';_ !

o @9 wewmm = 0.05+x = 7.5 x 102 mol S (04+01)

x =2.5% 102 mol J (0d+01)

XYa(g) = Zag)= 2.5x 10%mol L (04+01)

XY2Zx(g) = 5.0 x 102mol -2.5x 102mol= 2.5x102mol _ (04+01)

. 5(a) (ii): e 30
(iii) 480K T 088 58§00 oy «ffom Suos K, camns mdsin.
_ @ Jizel _
Ke = vz (" “05)
et aics = 2.5 x 1072 mol dm™3 (04+01)
2.5 x10~ 2 moldm™ x 2.5 102 mol dm™® T _ ;
g = 2.5 ¥ 102 mol dm—3 g (04+01)
K.= 2.5 x107%2 (moldn™3) (Jo» gden =) - (05)
S(a) (iii): e 20
(iv) 480 K 2 es@plmmnba e Kpmﬁmu mdzis.
| . \
Ky =1 KART)" ) (05)
An =1 _ e 1 (05)
K, = 25 x10"2mol dm™3x4 x10% J mol™? ST (04401
K, = 1.0x10° (Pa) (Sme> gOmn mym) ‘ L ©9)
: 9,
Ll 5(a) (iv): crves 20

02 - dooaaen Bemd (Crpem 2e® odoidv) (D) | gemalseng) Bames - 2020 | #bas seaddm gues oe 1ad g
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30 Bwow ecollme®sind

iv. mclo 58

20nlomdedt ;B §¢ 0§ oemm = 7.5 x 107 mol (05)
Proa = (7.5 x 102 mol x 4 x 10° J mol")/1.0 x 103 m>) =3.0 x 10° Pa) (04+01)
®8c  XY2Zx(g)=XYxg) = Z2(g) = 2.5 x 10?2 mol 04+01)
o806 w0 XY Za(g) = XYx(g) = Zu(g) = 1/3

Pi=X; Pual

Pxv2 z28) = Pxy2) = P2y = 1.0 x 10° Pa

= [Pxva@) = Pzag)] / Pxv2z2 = 1.0 x 10° Pa (05)
5(a): @€y 75

(b) qumm (a) 8 Bednd me 588D Bm XY,Z,(8) — XY,(2) +Z,(g) 20 480 K 88, XY,Z,(g), XY,(g)
s Z,() & 586 axifies (G) B8e@sI 60 ki mol ', ~76 kI mol ™ e» ~30kJ mol ' ¢®

(i) 480 K 2 555008 AG (K mol ' 68 oeme mosts.
XY2Zxg) — XYaog) + Za®)

ﬂG‘r:\:‘n =G oa— G ot d : (05) (L, .
= (-76 +(-30)) —(-60) = —46 kJ mol™* (04+01) 1 v
=owm: AG? Bw gEn® cra spve endsin :
D BOGT ogama B CRE SHEHS Do, 5(b) (i): cae 10
(i) poo oHBweeo 480 K 2 AS & Baemow 150 J K mol” @6, AS egm S90f caes
(+ @od —) ©fm =co®ud 4801{ 2 pB8mE egwe AH aesszHo mdzizon.
AS B 8. (8cdc 018 D0 Ofc LOremwa gim) (05}’{
AG = AH -TAS (IIS)-(
—46 k] mol™! = AH — 480K X 150 x 107* kJ K~ 'mol™* A<
AH = — 46 kJmol™* + 72 kJ mol™ _ (04 +01)
L9 €T AH = +26 K mol ™ (04+01) -
€ o BBom: AC® Gas quet
g 35 : =l cna upma emmdsin. o~
&P HPd HOWGT 0EHO L4 CRE SHPDR BT 5(b) (ii): e 20

! (iii) @wm (i) B cavcs AH 8 cmes (+ ond -) g5 088 wffwmd megpan ¢ mbendem ¢

1

L oo 00 omE8 odudo,
“\? .
58800 mio ederivma %)
AH o Sen. 05) |

- 5(b) (ili): cmes 10
(iv) 480K & XYz(g) w0 Zy(g) @8 XY,Z,(g) 1fe® S B 002 GEOIODI WITI.

7 H= —26k] mol™? (09 +01)
-5¢b) (iv): c=eg 10

02 Geosm ﬂqw [ M u&uo&a) (0) | qma.(c,.m.:gj Beomes - 202|}|¢9aﬁ mmm q;_q;g.m’ me el e 21
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8 comn Boiw ecelime®sind

(V) XY,Zo(2) 8 X~Z astomecd duiom otmdBe +250 Kk mol”' b o® Z-Z asvmess axon

oo By oammae nostm. (XY,Z,(8) 8 &ana Zmll—z. 20 ecosiom.)

Y
lﬁHm = AH a0 =08 — AH a0 8@ (05)
AHpnn = 2AHy.z —AHz_z (05) -
26 kfmol™ = 2 x 250k/ mol™1 — ﬁHz_
AH;_; = 474 k] mol™ (04+01)

oo
(=00 CenneBn Oge 085l Besfae wim.)

5(b) (v): cmeg 15

(vi) D08 XY,Z, 00md0 ¢& XY,Z, wdn medm®, aﬁo XY, Z (1) = XY, (g) + Z,(g) 588w
sem edm AH S8 qoo guo (i) 8 cakn AH S gewd néun ¢, mpend O Bm@. G
ewod nth ¢ W Bo edn ¢=Sb8s owngslin.

POES®D - (05)
D Bog OO oPFBBO wem eBe e 8 gno. (05)
eod XY2Z2 (I) = XY2Z2(g) esemo 1800 anBo gbas ed.

5(b) (vi): e 10

5(b): @R 75

o0nm CRa Some 550 oo cwiSn noizd gdes ed.

6. (@) 2 i T cHendDed? wbum dgord pe Bm vwn (0 i gBSwmd ecmoin.
2N,04(g) — 4NO,(g) + O,(g)
(i) ofSmed 501 ;B o Ot weeinwd goed ofSoied Brmnbd ©gw Hmam ol Boxdm.

AIN;05(@)] _ AINOx(g)] _ A[02(9)] (02+02+01)

St == = 1 Akt 1 At
6(a) (i): cxe 05

(i) o0 BEmD, T cemmoed?, N,O(g) 8 0.10mol dm ™ qoounm enzieenes eBnb B mdm of.
400 s moCEmd ©BES EIodnD GOImess 40%  Dewisne B g #O ecxwesizn ci.

L 288 mic scwedi N,0,g) deaddma Be® eo@oms Bgmi© (average rate of
decomposition) oesma mddo.

Bewidmne § u@iens =0.10 mol dm>x40/100 = 4.0 x 10? mol dm™
§h (04+01)

400 s m0 &8y 988 ez = 6.0 x 102 mol dm™ (04+01)

o b -3
oomm oboe = ~LHEMIMIINT — 10 % 107 moldm~3s" “@4+0D)

02 - desoemn Benod (e f0® sBo:da) (w90) | gecsal.ooe) Bmos - 2020 | gber! swenidn aumed me ga° o 22
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com Boe eqoillme®sind

M. NO,(g) =» 0,(g) meqm =Sms Bgomodoss (average rates of formation) aesme
wosim.

AlN;05(g)] __ AINOz(g)]

24t 44t
M%";@']= 2.0 x 10~* moldm™3s~1 (02)
A[02(g)] _ A[N20s5(g)] _ S -3 -1

g~ 5.0 x 107 moldm™"s (03)

6(a) (ii): e 20

(iii) @O uinlveony, e®® HHFD egwr 300K § qodom Buoe 05 g amd, 08 oBéc
wom (i g '

IN,O,@)! / mol dm™ 0.01 0.02 0.03

oo Begmd Imoldm s | 6930x10° | 1.386x 107 | 2079x 107

300 K & oBScd eem duoe gmoama Sxdoevis odsis.

ensieein ecre v enQes BnE 50 Brmdons! BEDEH eq@em wo

omqen @D (05)

. 588wd oef evg ob. - ] (05)

. 080 gmose; Bgmd = k [N:05(@)] L)
(eod R)/R2 =1/2 ::::: 588@® sgd eve oB.)

Gz CEEPE F oo (@R 6(a) (iii): cnes 15

(iv) ebms ebwesas 300K & N,O4(2)8 0.64 mol dm~ c;ad@enm mz:r?em:-.ﬂ wfinb 8¢ nom .
500 s mcomd ond o886 B g N,04(g) soicess 2.0 x 107 mol dm™ 88 eeamscui @&

[. 300K 2 gfSwed alid-85 mice (t%) oeHm o,

e eh eOmend B = 0.64/2.0 x 107 =32 =(2)° 05)
-, erd®eom N20s(g) 8 woa = (1/2)° (05) }-
b0 80 mic co oo ored. (05) "u‘ 2C
s tiz=500s/5 =100s @4+01)

1. 300K g u8Scoed Bam-Suns oemna odsin.

aB8@® el eog Be: 12 = 0.693/k (05).
2 k=0.693/1005 = 6.93 x107 s (04+01)
and

0TIOD @08,
Beymod = k [N205(g)] = 6.93 x10”° mol dm™ s™'= k 0.01 mol dm™  (04+01)

k=6.93 x10° 5! (04+01)

6(a) (iv): e 30

02 - e &qmﬂ {mﬁ E@Q .:.amauj tmau qmmc.oug) Beomes - 2020 [qaaaaﬂ caocm:mzﬁ mqgni’ =e gqa & 23
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8 o B eguilbne®uingd

(V) 298 u88mP con newsl §8m Baubd eln urigenns ©dw Bgel.
Bebdl : NOJ(g) = NO,(g + NO,(g) ! eBobs
Buos2 @ NOJLg) + NOJf& — 2NO,@ + Og) : osls
B33 : N,OJ(g) + O(g) —  2NO,(g) + 04(g) : obodd

pun uoines §85cedS efo Sodud gane Bm B sodldsim.

cee®s’ e Bwdo 0259

Bemde= k[NOs(g)] [NOAg)] v (05)
e@pBo 8wdd 1 )
K o= { [NOs(@)] [NO:@]) /[ N:0s(@)] Y
K o [N:205@)]= {[NO3(@)] (NOa()]] e \
. B0 =k K o [ N205(@)] = k[ N2Os(@)] )

o®w gum (iii)) 8 cros 6o mnes uwln oef) eoc B8R 0.  (05)

20D R 0o S68 oo enrSn HEse ¢den . 6 (a) (v): ceg 20

6(a): @2y 90

(0) T cesidedd A oo B 298 0 e olidos ng sdin dgend ge 8¢ 58eds oigbia
08 ¢O Bgmod s ¢f. T cdanided? eadnlnmbed vel oy duds newewsd A svB 8
g8 Do B0z BEedE P, e Py 0b. T ceasdect? A two B 8 womitn Sude BOn BEe0gss
P;mm Fgaﬂ. Ben ne A ov BB 05cme BEeOES X, oo X €.

() B, =B X, 80 eoutou.
(08B0 qD=cwdE Dulincmed v sfndned Sumdas w8 3D semsis.)

Qum D1 3 © @by wicn B0 H1Edndaed o nfhivdned edowmsl
o Om Hew '

e

A Ag) -ven (1) _ (05)
T

c

Ty 07T, 0z HH1¥8nde v w&Hvdm ebowsl e,

(1) eaczem
n=kl[Ap] = kX4 (05)
02 - Geoos Bend (Gog 228 oBoda) (09) | pessic.oce) Boone - 2020 | gfad svenddn qiaes o 392 24
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X4 o 6D mewed g A8 99¢ vwive ed.

ded®,
r.=k'[Ag] = k2 Py (05)
P, ez Bocdes mersed @S A 8 g8 80ma @d.
@nBombedE,
B 73;«.-.
Py = kX ' (05)
» Py =2 X or o Py o= kX 105)
z -
X,=10x 80 P,= P) = A 8 esomadny Endo 80ma
. k=P§ (05)
< = POX, (05)

6 (b) (i): c=eq 35

(i) 3[](]Kg@aqaﬁ@d'%68€}m SOXIO Pae®. 300K£3§ 2:Rd0 A oo B8 cometin Saedes
BO» BEeOBxt 70 x 10 Pa =0 3.0 x 10" Pa @0,

. =8pfs 8gmeus ¢ nEred g8 A 8 8fcmoa o&mmo ndxim.

i ©3) 7
= XaP'+ XoP%s = XiPlu+ (1-Xp)Ps ©9) |
- , [ = ||
' Ptotal — Pg ' # ¢
e = e— 05 g
X PS— P (05) !
_ 5x10*Pa-3x10*Pa _ 1 ot
© 7x10*Pa-3x10*Pa 2 (04-+01)

Il. 28nlo Sgeend? A 8 o 80sc vane ndoim.

Py=P{X,= 1 X 7 x10*Pa =35 x 10" Pa" (04+01)

©0nH G BoDe S50 s cwiln nidd §des eb.
6 (b) (ii): o 25

6(b): @249 60

02 - Gz Bexod (e @ oduda) (0) | gemolceve) Smoa - 2020 gbas! seelinm quped me gad o 25
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7. (@) (i) Beyd DBedq wo e emiedc Qe meonicme 558 s tun Heb Boed d & e:éf.
g eoig alunlies mosio. ' y
g qenite, orenifo, U, caem, H00840, SD0.8dw embdm

; 5 Dbede enden 18 omies ¢

A. | 988nde gbd gBBmd 8 bdderl | qremdbed & aenied & |

B. | @850 o502 yB8800 B¢ Oleds memiOedt menided? r
. Engeu@ CEpEh cagm (A}a)

pecTedin oe) wsless gromided 80 mendts | senided 80 |

ri bt 135! mienide =0 |

E. | ende 58500008 S30c.8¢0mbw &0 88 ozned 3000 848 o8 |

T

:

(02 x10 = pungy 2

olws: cneg 560 CSHhusdnd 8¢ mdsim.
7(a) (): cae
(i) eon gedebn 62 300 K & Zn(s) gremitus. 01:8n d8s Bend ddedgnas v Dimed

O,(8) Lo canoBEC comb Dm» =880 Ptaenidus! mBoecs S¢as duxsim emis
embnem cL enfes Smde@n 880 ZnO(s) eed.

Fz,ncx.-,nzm)lon-:aqr ""3”' w0 Ep oloteg= + 034V | O |
Zn=65 gmol .O-Iﬁgmol 1)) - 72
| F=96500C a0 2 g1o. ﬁmﬁfwgﬁj )
L. gqemite m menibo 8n 8:0w bl e88m M (3 $o2®| st
Gar oBosim.
enemdB: Zn(s) +2 OH'(aq) -» ZnO(s) + HaO(l) +2e (©05)
aemida: 02(g) + 2 H20(1) +4e - 4 OH(aq) 05y

2um: = ScHy Cred.
Il. e9pba omie 8O o bulm.

27n(s) + 02(g) = 2Zn0(s) (05)
wluon = sy Cred.

. 300K entsed Boos §* o6ine i,
cel

E% = E% -E%L = E%aode - Elanode
034V-(-131V) =165V

V. geesSelid and OH(aq) 8 08 end o sgwsl mods.

menided 80 menids ¢ (Zn gecsediDed 80 9588
gecaiedite =5) . 2 DD "*m

VPR By 1 R S yo LR /B

D'Z demnam Demd {mg Qo& u&uoaw] (=) | gu unamc.ao@;} Bmm 2020 | qﬂnaf Soeein q;qg:\i =e gqa oo

euleua e e ey O (el e () g snjoduel & ode olisal ¢ o 6:880 Mmalevelapmmem



V. 300K g emdss 800 s mocosd e Suud@n 5808 O,(g) 2 mol &1w @8,
A, emdse ndw 08y iy geceidn 9HC B.Am0 D&HENE nom.

4molens _
2 mol 0’2(3) Xm =8 (05)
B. egesm ZnO(s) 8 ednxida omma mozim.
_ B mol ens x96500 C 1 mole 2 mol ZnO(s) 81 g
Zn0 dsiin = =~ rts ¥ ses00C amolen LmolZno
(04+01)
=324 g (04+01)
®®d,
Zn0 dmetae = 4mol x 81 g mol (04+01)
=324 ¢ (04+01)
C. omiss 58 0= m0m DD O&mmE WOBE.
I=qlt 02)
__ 8 mol ens x96500 C
T 1mol ex800s (@3)
=965 4 - (04+01)
7 (a) (ii): cnye 55
7(a): @=d 75

(b) M(NO,), coeia muu sced (Daio mehd P o® sbesdn w.lbea guoo en@d. M, 3d eoipd
gast qivinbse Gecdves. P ovs qfeds gB8mdch mdna ed.

=i NHj - @ &zﬁgd S8 NHQ e
(B oS qoefoses) (g o0 B crdesico)
[F]—=fc o,
= (200> S0 EaDemc)
€ . &®
(00O gt 4o Ooivesm)

TeoU 8cehs vods 8= gl ton swewdo 6. P,R e § b qum @b.
(1) M eclos vgpmords. P slba gomned M 0e 0:d8a0es q0E08 egnis.

M=Cu ewod emool “(10)
38xnden gowwm; +2 @wd Cu? “(03)
wdwzy M= Cu* ece oicBae v, 10403 cnag gomne ndzi.
DS8ndes D00 e HuNG B e ecioa BETED 7 (b)(): ceg 13
wemon @ad.
! - Gexaen Bamd (creg 2@ efeda) (00) | qem.als.oce) Bowne - 2020 | gbotd awealls qued og @ad qw 27
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B CotD) IO GGLUIVEAT S g

(i) M(NOa)“ 8n B¢ goe eguim.
n=>2 : (03}

(iii) P soBlies gumaed M O¢ 0®nlia gecsediSnm Bmusna Baxim. 7 (b) (ii): czpeg 03

1522522p3523p°3c° . (03)

7 (b) (iii): e 03
iv) P.Q.R, 8. T o0 U 8 Semadhn pm Eodlo.

P [Cu(Hz0)e]** (04)

Q:  Cu(OH): (04)

R: [Cu(NHz)«J** (04)
S8t [CuClP (04)

T:  CusFe(CN)

U:  KFe(CN)]

7 (b) (iv): c=e5 16
(v) P,R,8,T 220 U 6@ IUPAC 08 Baszio.

hexaaquacopper(ll) ion (03)-
tetraamminecopper(ll) ion (03)"
tetrachloridocuprate(ll) ion (03)

~ copper hexacyanidoferrate(ll)

c 403D

potassium hexacyanidoferrate(ll)

7(b) (v): e 09
(vi) P B¢ Db nos o7

B} (08y
7 (b) (vi): e 04
(vii) oom [p [ 82 88 Acrewedisy O SbSea @18 &7
I =00 cdeatoed? P qog §88m 0w H,S Digd ol 80

2d gbwedon (06)

I 1o credn Sgemed Do B 48 H,S 9o 880 oy mym HNO, 2o dasfme 50

& B3 e (04)
gemed §8cmdas g 88/ ¢ m» owl BE oroB/ag B
gOsiedon:s g1 H®. (02)y
ond

gBemdus g8 0 BE oS ¢bencss . (06)

7 (b) (vii): crpeg 12

02 - doocm Bembd (i@ 208 s2202a) (200) | pemnslc.ece) Baowme - 2020 | 48es) senddn snes o g9 g 28
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