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®

() DmucHin 590 6o el qumbE QSO0 B @D, i,

(i) NO,80-N-0ast0m eniess NQO; 8 &0 emndeiad 08 Bme @D, «rvvevreiinenen...
(i) CCl, pes om0 cia avlcm ac 80, ¢ aod cxdnt suBdes

(iv) HSO, gomed m@o Suomd dB80BMmS @®.  eeeerveeeeeeenn.
(V) eo@reqdm BoE ® 3d od®ogge a8 (n, m) 3,2, 1 am Heboston

(V) B8 ewrdncs soPrerDmd gocmelings O B8O moserun

(1} SE;N @€i® wemo 080d ® 88om wi el Exoe gfods.
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I. N>—C3 I TR CB i
. ¢*—p* C o Pt e (eme 528)

(¢) Bowst pe e a1 geie HEbs B8eded vun wgws’ ¢ omusin. (0dy gdes emed.)
(i} B,Na, P,Be, N (=g@on quiinde astfa)

(iil) od@giPn gporefrde Be0lo® qum (1,{,m, m)

(3,1,0,—-;-),(3, 0,0,+1),(2,0. 0,.+3), 2 1.+1,+%],(3,2,-1,+%) (pecsedined amfiv)

(cne 24 8)
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(i) g0er EHmde tmed gecedin gad euxsid A m B 8 m00e eg wdunst ggsin.

(ili) & Bmoe Bt emian gutes AL ¢ BO ¢ uxdm oy ¢d0Bsd wewsd wdvhm.
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............................................................................................................

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

(iv) eom sensd & O gOedHed & A S Bommnbede eusin® S88 mqw s dowdn
e@mdens &8 eguim.
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(vi) 1. Awo BeBwedn® ®Cmem BiCl; (odennnd & e 50 88 @3 [iSuas wovles’
a8 Buxim.

II. gom I emdend dded Hifses wgw DB doxsSin w@mndes Eoeim.
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(cmedl &)

3. A+B=2C+D (ecfm0dd @Bm gfe @d) o ui8wmd 25 °C 8 & 8o cf guo@ved §
A,0.10 mol wa B, 0.10 mol goeyys scecs coess S8e®x (@S 80 100.00 cm’) 58Gwe Bgein tagm
G2 Dce 880 e@8 pbaicnd A 8 wislcaewud edmel 5@ gelmdend it .

emesig e (mol dm—)
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5B Biggend DenmHE mIuTen.
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(vii) ©@pCombl &g g, e dew 100.00 cm? S 880823 pidaiend ul@d eqgen Ddw
Ge cbemecd cBod expen ng Sos udkn glSwedd §nd, pon ceune Sl 8683
sedinoma mduim.
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(e 100 8)

4. (@ (i) CH 0 geim goe =8 A, B w» € om wecio DBemend Dpn @00bn @b, veewio
2298 24-DNP w00 no-onEf adfeds c@ of. 95f Omedds 82 mdenl alsmeds 6§
e emned. A, B aw C 002 c0m® NaBH, oo g88w mog 80 88e0& D,E &
F e scawio @ ¢, E oo F oo gmn ©8:0aBmmd enstdd. B av C 0w edn®
CH,CH,CH,MgBr =@ g8&w @02, prioy Scbdedems ng 8O B0t G uw H am
goaade @ 8. G odens e ©@0edmmd eunin® =»d@. A,B,C,D,E,F,Gex H
S By owm & oS emidng afsln. (81 w®@Dudn quand essiD® gbas mo.)

A B c
b E F
G H

(i) son wewst 8 Soed dced Drwe afulm.

(1) 24-DNP
(2) Bdeoma

(e 4.58)

[q0mB B0 G6a0.
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(b) oo § 418 o O 5B Fwed giuo A OEeRd Oxwa alfxts.

(i) CH,
(i) CH-NH,
(i) CH,CHO
(iv) CHNJCP
(v) C,H,CONH,
(vi) CH,CH=CH,
(vii) CH,COCI
(vifi) C,H,CO,H
(ix) C,HOH

(x) C,H.COCH,

(€) grecims 2Qed § CH, «@o Cl,558wed o aews CH,Cled. CH,Cl swes amica onsions
58Eed vsigwed Buds Burln. gecHedn wagdeac D Joc/dn abd doc (V)

. 9Bt costm.

Hzf acesi Ni

150 °C

Br, §ad

(1) 8« NaOH

(2) Bz

H.PO,

A

3w NaOH

A

es0zsie HZSO A

bl

PCl

H'/ KMnO,

HCN

oDE
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@ @om ) uqo)bmc&a‘:qa @ eom Bmm enm

Mo ccolinaband @ e Bwe cgoitoutns)

u GRFE Y Benmnpeaty @il W asd  Amembna
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Araruaeiuled

Chemist

# wbiog Doy Homo R = 8314 TK ! moi!
# gEoBed! Seoo N, = 6.022 x 10° mol!

B emie — OO

gehn o¢pud =S BEnd wuedlm. (O o8 gdlnsed @Ry 15 B8 cred.)

5. (a) eo» scost gBSw taeﬁ:.zﬂm.

M(CO,),.nH,0(s) = M(CO, ),(s) + nH,O(g)

M(CO,),(s) = MO,(s) + 2 CO,(®)

w5e:® 0.08314m° § obibma mom @ b agms M(CO,), nH,0(s) g g@easort (0.10 mol)
g, Agen cdenmde. 400 K 8t &8 mom o8 089 cdmsided & M(CO,), eche mResios
Bawidme emdm »@s «$208ndems § dee odybamec: dwdndeane o0 dgemB Bhma
1.60 x 10¢ Pa 88 @&z azizw ¢l wm 01 0823 gud moordms wl@e emiacan 018 2015 &8,

M(CO,),-1H,0(5) anew’ 8 ‘0’6 oo Sbeino noin. (cmw 208)

(b) gom sloBenB cdeanibs gulnyg 800 K =0 &8 »iwm of. 0880 ax o mdesidews’ «d
s@renes Senddme § D1 wEos 0l nRplfob g8 &9 HESsencs wdm 8. Acemd Bome
420 x 10* Pa 28 &mosion cE.

() 800K 8 & agm ne o dedrduvecs §1&n 8One neans DI
(ii) 800K 8 € agw ng B CO,8 anbin 8dm ohms oz,

(iii) M(CQ,),(8) 8 Bewidmwud agg aam 2OnBmm Some, K, wgw gomamos 8@55%3
3/2 ag BHED
800K B g K, aeine wdvim.

(iv) 800K 8 2 el mderidensd Bowldns § 05 gBene oamnd mdsin.

(V) pom S0 ebed ocky mRewdewd Beuldma sem eﬁa‘fﬁn@fa eOmE (AH) 40.0 kJ mol™!
ed. amcis SxleB edmn (AS) eemmn wduln.

(vi) M(CO,),(s) 8 Bowldn gfFwd 95l Judd ew§ 556 tae;m 2O eCon ewldmo I,
(cme@ 6.5 8)

(€) mon JeneSn O W ch@aﬁ 2 B o GanCensS Lo eewns’ gENdEO B8 vuanin.

Bedmcs 288 oo eoiordBe (AH,) (kI mot™)
M(s) ' 0.0

M(g) $00.0

Oz(g) 0.0

0(g) 2492
MO,{g) —400.0

i MO(g) + 14 O,(g) = MO,(g) AH’® = —50.0 kJ mol™! 8® 2 a;s3® MO(g) 8 w8dn cosgm
Ol cBa ©eRma oS,
(i) MO(g) 8 M—Q awiam Budn SslocEBe aemsxs Csim.

7

[cod S Bho aczim.
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(¢)

(ii1} MO.(g) 8 M—O 0> Badm SuxmycEte oeime mduim.

(iv) =®2n odsd et & v 2000K 8 8 MO,(8) »MO(2) + 15 0,(g) 5850 08B0 o9 g
560 eains B0 084 yodinoms witln. 08 HBSwWedR wEEn Srledrs eame
30.0JK  mol! &®. (e 658)

6. (a) 48g c® doBws eem &rs (A) » aHm oS (B) amd, qailsd (I,) 8 913ed8 o eisma

Hese B0 egwe obdeweas B mom 2.
L, 88c ‘n’ woamors gieq B 8 20.00 cm® e8c A 8 20.00 cm® 8y 0 m@d cdamsiDed &
2@Emm0ud Sl 9hulm 2.

A meoseass 500 enr’ Sudon ¢d ¢ & 0.005 mol dm? Na,$,0, 0w e®o gm@esmes
80e@5 A meioed I, ensfe e Ssio mom cE avls cdens @ 0RO gdun § Na,S,0,
©8&:0 22.00 cm® 8. B roeosew I, enefzeics 0.040 mol dm> 9 Blescs wom 2.

(i) Na,8,0, 01 L, amd 585w escwr Bn densSi eSodmn Saetm.
(i) A =Ewewd L eosleeis oamms ndvim,
_ Ll

‘i

(iv) Ax B meies ocemB o @ I, ®9c pérenc omms wonm.

(ili) ©xe38 esoqemencs K, 8 goc oo ndwin, K D 8,

(e 4.5 8)

A oEiswd [ gom S 0, oo obeso 6O nEsD @oes ¢ @ I® 28 cdamibed € v

8@ 1, 9@re5c 29 DO 8D wbmens O 8¢ »dm 8 wddBo el memr ORRmmdned

2P0 98 u8m» cf A meEwend 500 cm® Se@en o8 L, am@omms BED e qdan §

0.005 mol dm™ Na,S,0, g0 589 41.00 cm® 8a. 8858 B mesecd I, eadgenc

0.030 mol dm> 88 BYess wow GE.

(i) Awo B mew god [,8 9rwifo egms 05088 weqgenns S8 »0 088 A meisesd
500 em’8 83w gy =18 demedty O L, s@ete (@Fc) oemms mIsim.

(i) grom gn@wamed § Na,5,0, uée ufifie ade cg L g®ree (@36) oemma wduim,

(i) oo (B) (i) o (b) (ii) emded wgws ER0E BEnd; SBemBr edbmed Do O=igs A
WEewd @ T80 quly! Bedls wen®sd CEE mduim.

(= 3.58)
X0 Y am ¢0 deod Huds anodms oo wulybes ¢ emas g,

Sndes mEaeaa

F—c0 apo 8600

[ (c® @00®)

£ ®I0S el wews B8udoma

dwed eunid eiff o8f olidwe wom @4 () AgemO BB X tdu weEs ard Wi c2 ¢®
©008 18 cdrin 0fide eoqafic 400 K 8 £ conBunmbued oched ¢ uin cl. Agend Bone
3.00 x 10° Pa eces @ onfow GE. ¢ 0008 I8 &8 50 Dode meved 588:® 4.157 dm® Se.

oot vy Y e0c agm ned g1d »6 X ¢du =00 By md ovgBe 400 K 8 & sonfomwd

2P0 9b ©0m 8. ¢© 8200 | B vdZD o B .¢0 weweed XY @9 gmuma 1:3 2
eernrizn cE. dgens BOmae 5.00 x 10* Pa 88 @pmosisy ce

. »
[Somreciedn R 895 acsim.
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(i) 400K 8 2 X 8 eszdmatdn £o8e BOme @ 0 &7

(i) c@pBambed & ¢O mewed X o Y 8 8gc ww oehma @osin.
(iii) Y oo me o sbpfomded 2 X 8 gbn 88ne ogma moufm.
(iv) 0@pfomBed & Y8 g18n 8ne oeima moslm.

(v) Y8 esioncds Do 8Rme oesend .
(vi) Ddes mermen® g X Y 8 odes (BRcOEY) eemn mdsim.

(vii) X 20 Y ¢® Sgencoes 0Bt qoesdmad mdme mg 50 ©oBm quads ozl pdm mwewdon
GBS gwdmd § 8D @ g sgwr wown. 88ed BERCD ond/edn ¢FOsin.

(crw 708)
7. (2) ciBedped 2 4B Cenam ¢On s 5D od 68 vun ugps Libinns 8y nivles! emed
58 evxiduim.
C,H.CH,CHO — C,H,COCH,4
e O eBdnd
@o NaOH, HBr, @nei®e KOH, NaBH,, H'/KMnO,
Pdes sbEdnae BwHC 7 20 S8k Ol eade an 6.
(e 6.0 &)

(b) oo ecwsd gBGm ©dmds eyl 858 wew R—R, oo X —X, oo Y, Y, sgaoxis.

C{H5—CONH—{(D)—C=C—CH,

(1) NaOH
(2) H'

y

a
@-c H=N—{(O)—CH=CHCH,

(c) () von sewost gBSuwed wulnens egzim, (cg 60 8)
C,H,OH + HBr — C,H.Br + H,0

(i) g acwnsd BH8® »udd=® (nucleophilic) pede yBGw@OS ¢ mmewes gecaedintd
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B Badds,
(EDad) A 68 - g odedond/ ar axcd/ ebgmbond (03)
B 0B - o gbdedocd (03)
. gwe | embend Sded HiZees oom piin doedfin alsoda fo-dn,
BiChiag) + H:0() &= BioCls) + 2HClaq) . 103)
SBiCiH(aa) & SHIS(E) <5 BRI BRI (09)

abom: (iv), (v) = (vi) oem ssefio odd ¢oidd gbes axnel,

2(b) = @ty 40

m-mmmﬂm:lummmm-mmlmmwmmﬂm




3. h+B=2C+D{¢qﬁmmﬁEnﬁmmiumgﬂguﬁﬁ'CB:E;.ndmnt.mdimq

A, 0.10mol = B. 0.10 mol v Soad coee S8 (82 888 100.00 o) S Bgema axe
- Tge 280 2388 fameel A 8 sigesovd slioed BE pamdenl ¢oieh qm.

eaxig s (mol dm?)

‘r |
W, TS ) :
4 -~ E | Eﬁ‘l
e |
l !
05 = - : 1 v i
! i ‘
] | i '
- i..._........'.... Ao ,_ E i
! i : ! !
0.0 S i S| S

| i)
20 40 6D 80 100 s (min)

(i) 588wl 8fidg 4.0 odm (e A : !
Aﬂﬂﬁﬂ e § gfG =Iﬁm'ﬁmiﬂdﬂﬂﬁﬂﬂﬁmm

e DB A O AS oxdege =075moldm* 0
veenne EHSO). DA AOEMRGA............e = (0.1 - 0751006107 mol  (04401)
= 0.025 mol, (0a+01)

(i) Bficly 400 op ¢ff oB5c008 Bpool og £88weds Sumbd DD off @ ¢ Saed
BBnd opmfR =dzin,
D

: (05)
B seo® (380 o ogoo)
88k 4 @O on o8 8P o’
oeipin sbad exad, (05)

(iit) 286 o8Gebd By Bamo (k.0 1857 mol™! dm' min™' 88 8 gt 58, 988 gEScwese

PSam Bgol cema od=in,
9fD pBfoed BemBd Ry =k [A][B] (05)
.ﬁ ------------------------------------- :-Fnilﬁ:lsn?- I':r:ﬁ.i:i.dllm"i"m.i‘.ﬁ‘i‘i*itﬁH&ir&'ﬁ,l“i.i“ﬁ”m’ai‘&.“';&.-iﬁm]

= 18.57 mol dm™ min (04+01)

(iv) =8gfombsd 2 Co DS sl cemma odvin,
2o oo Co D ig eriaonls efond 08 q=ite qpe S oo gedmcewd aig ot

ol oodn,
28nBomel B C 5 axicino = 2x 0.025 mol/{100.00 x 10* dm?) (02+01)
= 0,50 mol dm™ (02+01)
cBgiooed D 8 cxdedna = 0,025 mol/{100.00x10* dm’) (02401)
= 0.25 mol dm™ (02+01)

07 - Geoom Bomd (poited olobol | geme. (casg) Puoms - 218 | gfed sxeslle mand oo aod aue.



& o Peon ecoibeeBalah e

enedegna mol dm?
L]
— [Al ¢ Do
05 e fcl 0E
= (o}
Y| ] S ehry s
0.0 4.0 B0 time|min)

(04)
(04]

O : By gonend ed8s B sudlzd, B8dag 4 ol og Bg 844D gz a8, BSdg 4 =0

g C o D B Soln oxdotos o ded afind oty ooBe sxxmode.
(V) g nBSoweiS cfgfom Sanc K- 20 gmome So 48 goc ogGma odvin,

_ Ici [9]

(eBgBoom Bona), K, = TR

K. = (0.5 mol dm~31%(0.25 mol dm™3)
€ (0,75 mol dm~=%){0.75 mol dm~?)

K.=111 x 10" mol dm™*

(vi) op ofSob wem Bum Sonecd (£ ) evo sgpe a0 -
H=’fﬁ*hmﬂmkrmﬁmﬂaﬁ;§'ﬂm Ky S e

Ky = 1167 % 10%mobFdmbmin =2 e,

------------------------------------------------------------ FEsdpEssEEERsEE AL EEREEEEREFRb s d RS sENRsnmnN

(05}

(04401}

(04+01)

e A N Il Bl M i iiisisnnsas

(viil}) of9pBomis ded op, o dea 10000 cm’ oo SSees ot aienS 08w suge oim
e iseol 8t eipes =g Dros ofdn 850088 2ab, grp oEne S08d 68

g

[A] = 0,75/2 mol dm™, [B] = 0.75/2 mol dm?, [c] = 0.5/2 mol dm* , [D]= 0.25/2 mol dm?

SE0 oBfmed Bemd
Ry = 18.57 mol™ dm® min™ (0.75/2 mol dm™) (05+01)
of ofgmeld Bemb
R, = 1.67x10¢ mal? dm® min (0.5/2 mol dm™)*{0.25/2 mol dm™) (05+01)
= 1.30 mol dm® min™
Ri>R, o8 nS8cd ¢80 EanbD 8f eb. (03)
(%2 mol dm™)* (= mol dm™*)
= b 3 05+01
¢ . (FEmotdmTIp t )
Q = 0.056 mol dm™3 (05+01)
E{H.ﬂﬂﬂmaﬂﬂmgﬂ@:ﬂgﬁﬁﬁﬁﬂﬂﬂglﬂ. (03)
[ - Gena Pemb (poigte® nleia) | neme. (neag) Bxons - 208 | oleed ccaslle qmredd 00 260 0 20



8 oo Bmom acmboeBelind deocal

(viii) gmem eS=tsess 25 °C 2 qf cdedbon B 8 oed uif ooosin. ed v gfSmetd
Aot enedl Scovdes! eoed (7 880 BEnd axn e8] emesie,

og pifmed Spmd of] &, (01)

BelBens o,

ofo ecf doo N80 nEundo edBod qub gin oo afed. (o2)

on

sl Semd af) ob. (0z)
Q3 = prudy 100

4. (@) () CH Oe@Es poo =8 A B ex Cun swuic 2Semend 2y 0&:8cln of. ook
e 24-DNP 080 oo.of8 qbdeds o of guf ometied 82 Dot nlfmsd? 67
mCond emoed. A, B oo C sts o808 NaBH, 280 2852 oo B0 88s08- D.Eon
F oo seecin 8 48, Eeo F ctedd goon 08:808mmE eomiod. B oo C etm sbns
CH,CHimlMgErmgﬁﬁmnﬂ&ﬁ.iﬂtgmmmsﬂﬁﬂgﬂﬂzﬂuifiﬂmﬂnm
oeiedo b 6. G ofed gon ofebel=emd soois® =@ A B, C,D,E,F,GexH
S Oz con § 8 eoiloe s{0n. (58 o8:80ls mmid socE gbas o)

0 o
Il
CHyCHy—— C——CH,CHy CHyCH——C——CH, mim,cu,—ﬂ—m.,
b
A B C
Sl | oM
EH:E“J—‘}% CHgH —— L ——CH, f-'"ﬂ“:‘:”l—‘]:_nﬂl
1
H | !:Iq, H H
1] E F
T“ TH 0008 1 CHiCH:CH). 85550
CHyCH———C ——CH, CHCHCry— G —— G, GHy BEoo oD, CHCH:
'-l:m | l e5mO0 C:Hs BBom .
EH,CH,CH, MaCHy Ty
G H
(orodg 05 x 8 =40)

obom : D, E FEpD ooy cono S08 ogm ABC 8508 Do goo
GE H ogm oo ooxe G068 acsn B,C 800 Do @ouo.

(il) con oensd gfiSkeed doed Epne gfidn.

GHyCH; B
(1) 24 - DNP }(::_JI .f‘O\ e
NO;

ol : Sood gegdeia nod D8 gban smed. A eBZ00 B exd C 0fo oo
mde® o gadeo 8008 o B mded oy oo mdake.

4(a) = mepig 45
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8 gecn Banm acoboeSidint ol

(b) s @ of o o o6Swied Qe =SHis SEend Dans qfsin.

, H,/ egesi Ni
) CH, 150 °C (04)
“
o Hr! Ew.‘i - -
(it} lI.',‘\:.IH;i'hIH1 (04)
(]
: NaOH
i) CH,CHO T CH,CHeCH— B (04)
H.PO
L o a2 .
(iv) CH-NJCF A @ (04)
= NaOH 9 =
(V) C,HCONH, = T (0)
confe HLSO CHy—— CH—CH
(vi) CH,CH=CH, P08 § | : (03)
NH
(vii) CH,COCI — ﬁ.h_i_.,., (03)
PCl 0
: 5 03
(viii) C,HCOH ety (03)
H/ KMnO
(ix) C,H,OH > i (03)
(x) C,H,COCH, HCN iyt (03)

W ) oo o3psd ecdd) ms Hase BEnm wu.

(il  CHyCH=CHCHO BBon mom. CH,CH=CHCOH s gy smxped.
(iv) @ BEmo oo,

(v} oadn o 28 o) 0 e Na 8o wadindn crEPe gbes exxed. 0-Na eg omin
ool mopdn exmigreld).

ivi) 0S0;0H BEx® .

{vii} CH;CONH: BRoo sovm.

{viii) C:HsCOC| BBom o,

{ix) CH:CO:H BEBmo =,

4 (b) : oy 35
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8 ot Dand ecoboelalnt) Cepmni

(€) qreci=c oged § CH, e8o Cl,588mes ool sossl CH,Cl 08, CH,Cl syegs mmoda sozitm
w:a:ﬂgﬁudﬁuﬂdﬂuﬂn gec=ledin c.pfao g Ooc/Bg B0 Soe (M)

ﬁ " .

ECY =0 & * G (04)
Oy

o ¢ Wl ——=  Ho s oHy (08)
A A _

CH, + Ci—d - CHCI + Cl ; (08)
sa) s Babd orm

Y ;

cH + | g CHLCI (02)

oo : gL Dog que awdkod, Od O o88mE («dBa) acs Do ondod (01) Sl
el el ot afmdela,

02 - G Bemd ipeppiel olcilol | peme. (= eog) Bexas - X516 | ofod cosalile sumod o0 oD oo, 3



8 oo Pann scobicsBelint P

B B — cBm ' B
Wmlﬂﬂﬂn&-ﬂd’ﬂ-&qﬁ:mmﬁﬂjwm 15 &:8ef opaB)

3. (a) coo cens! sB8e meosim,
MI(CO, ),.nH,Os) = M(CO, ), (s} + nH,O(g)

MICO,) () = MOs) + 2 CO(g)

=385 0083140 £ ebbme =dm oo o Sgmea MCO,),.nH O(s) pe nesesast (0.10 mol
e Ml :

mo. Ggos cdadie 400 K (=ts 68 =dn of 088 dosfOed § M{CO,), ocdn ondesic:

Beaidme emobn ofid deldadec [ deo ofpleous Hdlndas b Sremd Bom

1.60 x 10* Pa 88 &m cotom cl- »m ¢On S0l furd mireisy 6B8E eminems vk mE ob.

M(CO,),0H,0(5) poewd qiff ‘n' 8 qoe Sss oo, =

M{CO4):.nH:0 (s) = M(COs)a(s) + n H:0(g)
M{COs)a(s) = MO (s) + 2C04(g)
oo £ M(CO;z);.nH:0 pEndne = 0.10 mol

See eB8abinscd Ds ob,
PV=nRT, m®oams (05)

1.60x10*Pa x0.08314 m?

420 = 5314 T mol—"K-L 400 K [ )
= 0.40 mol (04+01)
M(CO4)z.nH;0 (s) 0.1 mol 88« H,0 0.40 mol péndoos’ Soc o8,
08 Sen n=4 b, (04+01)
5 (a) = ooy 20

(b) gom edDBech ~dedse geiog 800K ¢t £48 =i of. 0880 mm scds SBeriCecy! o8

pi¥seus Bealdma B Sy mpase =80 =f8ninl qf 85 Sideee nds of. dgemd BEma
420 x 10° Pn 89 @pmmuion (oF. «

(i) BOOK 8 ¥ 8¢ s 48 defndoach meBs BEns peme sdslm,
BOO K2 H;0 & molien BExna

_ Ny2oRT
Pyzp = v
0.4 mol x8.314 f'mol™ K™ xB00K
v nua; . t )
, 14 m
=3.20 x 10* Pa (04+01)
Boge BEoo 01
BOO K& B 80 BOuo, Pr =4.20x 10Pa
4.20 %10* Pa x 0.08314 m?
=EnEne = 04+01
80 80e M T 314 mol K- x BO0 K O8+21)
= 0,525 mol
ceans moli BEa = Pr¥an
=3.20 x 10° Pa (04+01)
Beods BRms 02
V= nipe Eoo @B, B0OKE R
Heens ol BO®e = Puo =2 x1.60x 10°Pa (04+01)
= 3,20 x 10* Pa (04+01)

02 - tmoE Bem® (poief cOobin) | gems. (=eng) Boms - 2018 | nheed measiDe mopoe! o @S oo, 24
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8 gomo Buon egoioeliliyh

(i) ﬂl]ﬂﬂ{ﬂ;mngﬁﬂ%ﬂ g3 BOma peme odelm,
800K 8 CO: 8 oSty Biaa

Feoz = Protat — Pizo
= 4.2x10" Pa - 3.2x10" Pa (04+01)
= 1.00x10° Pa (04+01)

(i) M(CO,),(s) B Bowidmad goig BOm cogfnm Homes, K, sem gmmemod Scuio.
800K 8 2 X, oesme o,

K'::P'tm {E}
Ke = (1.0x10* Pa)* = 1.00 x 10" Pa’ (04+01)
(iv) 300 K8 T orde meBorilect Deoldna § 85c shame oena odvin.

oBa 8o = 0.10 mol
eesm CO: 0B = noy;

_ FeodV
RT
n __ Lox10*Pax0.08314 m? 3.2 x10°Pa _ 0.4 (04+01)
€02 ™ g314 J mol~ K~} x800K 1.0%10% Pa  nco:

feoe = 0.125 mol
M(COy); Baclician § ofeas =¥ So=a £) 00 e
M(C0y): & Becican ) BEE pRGme = Sttt x 100 (03)

=625% (02)

(v) gom oduld cbed acis mSeribecd Bewidono aom duimd® efme (AH) 40.0 kJ mol!
o, mnwnﬂm{ﬂﬂnm =i,

odD80 cfnfiomed qum. H8 S AG = 0. (05)
AH
ik i -1
Ag = 400 x;:u ;Hnmt —
AS =50.0 I mol! K! oxd 0.05 k) mol® K (04+01)

odom : AS? , AH? BEBoo exdmuD.

(vi) M(CO,),(s) & Bacidn g88ueS 988 Bnbd o 858 ncm 9 egmd ety mdsn,

cdindbo b 608 (05)
CO; g0} 6808 (05)

5 (b) = @cdg 65
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8 feon Benn ecoboeleioh [~ ]

{c]mﬁmhﬂgqumﬁqmmﬁmmmwm

Bodecs =88m coxm eloidBa (AH,) (ki mol™)

M(s) 0.0 -
Mig) 800.0

0,(®) 0.0

O(g) 2492
MO, (g) —400.0

(i) MO(g) + ¥ O,(g) = MO,{g) AH" =-50.0 kJ mol~' 80 2 qifn® MO(g) 8 =88n cdoxm
drimfEBo osmma odalo.

M(s)+ Oxlg) —* MOIg) + % Oufg)

AH®; = - 4000k mnl\ /ﬂH';': 50.0 kI mol?

MOulg) (02+02+02 =06)

aOns : HEe OeE Bl poao S50 sssfo nddd send ng o 9o 88 oo Do

0.
MO(g) & 0B8o ~den Deleed®a, 84
AH® = (-400.0 + 50.0) k) mol® (04+01)
=-350,0 kJ mol* (04+01)

(il) MO(g) 8@ M—0 a0 Beis duioirBe osmo ndodm.
AH,°
¥ Oalg) +MO(g) —* M(g) + O(g) + ¥ Oslg)

AH% = 350.0 ki mol™ AH%y = 249.2 kI mol?

AH% = 800.0 k) mol?®
M (s) + O:(g) —_— M(g) + O:(g)
(02402402 +02 = 08)

oOms : BEo ocs d oo 8380 oo nodd acsd og pa ood oo gio Bo

.
MO 8550 Paln Ddlncd® eDmeo = AH,®
AH." = (350.0 + 800.0 + 249.2) k) mol? (04+01)
=1399.2 kl mol* {02+01)

02 - Genom Pent) ipagtel nlaola) | game. i eog) Bunps - 2018 | e sesslles mnod g o oo, 26



3 Dotn Beom eccotoeBaiat e

(iii) MO(g) 8 M—0 aciom Exln 2uiodBa oane odsls,

aH,?
MO:g) e M(g) + 20(g)
AHY; = 400.0 k) mol? AH% = 2 x 249.2 kil mol*
AH% = 800.0 k! mol?
M (s) + Oxg) Mi(g) + O:(g)
(02+02+02+02 =08)
oloD : OO oo G Oono 5080 smis nsdd ccnd og on oot 088 gfn Po
oo,
AH,°= (400.0 + 800.0 + 2 x 249.2) kI mol* [D4+01)
=1698.4 kil mol! y
MO: & M-0 BeiDo Dol Dalard® abos = % AH,? = 849.2 k) mol* (04+01)

(iv) oB8n oxialy uOed § = 2000 K 8 2 MO,(2) - MO(g)+ 12 0.(2) 558808 DBl of 48
aoh oamne 856 £8: mevindos oirn. #88 gbiSuetl cbio driall abine
30.0JK ' mal™! 28,

4G" = AH" - T AS® (03)
MO:lg) —— MO(gl+ % 0:(g) pEEE oexn 2000K8 2,
AG? = 50,0x10° ) mol! — 2000 K x 30.0 § K mal! (04+01)
= -10000.0J mol? = -10.0 k! mol? (04+01)
2000 K 8 & p8Smb S840 ob. (02)

oo : godg o £8 oo ofen oddfd caPe gbos ab,

5 (c) = 65 oo

6. (a) a5 ¢b sfufad oxs deo (A) o 2xdfe ptoadt (B) god, qolsd (1,) 8 OS2 owgeana

filieee 558 oo oldsaod By odm of.
I, 88¢c ‘0’ oodnt gS-q BB 2000 em’ =80 A 8 2000 em’ Bg =3 =85 cdeadiad §

ofafsmbad el gtwlin of.

A oeoec! 500 cm® Hofet gt =g ga 0005 mol dm™ N, 5,0, pafimas ol apfemne
S8s8e A spoed | esdiae Sse oo ¢f ovls gdesc o oS80 qtms § Na S0,
28805 22.00 cn?’ Ez. B oeiceod [, moziess 0,040 mol dm ™ 88 Shieie =dm ¢f.

(i} Na,5,0, 9 |, o0 585 oo gils dowfis ofodea Jusin.

2Na;5,05 + Iy — 2ZNal + Na 5.0,

L L]

250" +1; —— 21+50 (10)
(i) A meoead |, ool ée cEne odizin

L -

22.00 cm?%0.005 mol dm™?
ADpea s LS axleina = ey (04+01)
=0.011 mol dm™ (04+01)

02 - ceoe Bond) (poafed olaolc) | aems. (2e0g) Do - 2018 | sl ol qrpord og o oo, 7



i Teon B ecorteelalah O

(i) Ll sspmms K, 8 soe smns adstn. K, = @,
[III;

1.’1],9 0.04 mol dm™?

Beoxm wogiuma Kp = le 0011 moldin (04+01)
Kp=3.64 (0a+01)

(iv) Awms B oot eqen® aif a2 |, S4c o¥ee osme o05im. ¥
80 1,250 oo .
ny, = 0.04 mol dm™ x 20,0 x 10~*dm® + 0.011 mol dm™" x 20.0 x 1073dm’

2 % (04+01)
= 1.02 x 10” mol {04+01)
6 (a) = 45 marks

() A sewal 1" gum dng =F, gon olizieec 08 nedy cled [ = 208 o2 comefed o
28 |, pErao ¢ 68 oS8t minecn b 8¢ mom ol odufe smisl ogm eigfineniad
ﬂﬁ.ﬁtﬂh.r g0 »%n cf A orosal 500 e Semfam o5 |, epamme 5% ecw gben E
0.005 mol dm™ Na,5.0, eba =S8 41,00 em” Ea. 2220 B mpmens |, mirigaa
0030 mol dm * 88 ﬁ-ﬂ'ﬁu =3= of

(i) Awo Baee qod LB Oxdie s Lodf sgese send 20 o5%s A spsck
SO0 e’ @ B3 oo r.uﬂ Sesramndms B2 1,80 (340 pene =odin,

ADpoo ge | 8 oxlgine (D80 Pag og B0)

[12x = [l2)o/Ko (05]
0.030 mol dm™
[bla =—— (02+01)
=§.242 x 10 mol dm? (01+01)
A opesns 5.00 cm’ 8 qub |; p8xoo =
n = 8,242 x 10” mol dm™ x 5.00 x 10~ dm’ (02+01)
= 4,121 x 10 mol (01+01)

(i) goo qvgﬂwmmj_q Na 5,0, o8s g8Gw =G o L g¥ee (350 s odni:,

aob3l bdog o A DEpoen 500 cm’ B ef | oo =n/ .
' = 0.005 mol dm? x 41.00 x 10" dm* x 0.5 (04+01)
=1.025 x 10" mol (8= 1.03x10* mol) (04+01) ,

(iil) goa (b) (i) 2 (b) (i) omeled = cduned EEQS: ASomSs elmd Umlex! SoigB A
meonecl o BBL nulsl Bads ors@zt opyiB odeis,

A DEool o0 gon Bdng oo ey | Do DIy o, (05)

A mgosa Nay5:0., 08 gnSesn Bo BO, Iy B Sqed B ;¢ Nay5:0y

oEn EEom oo, 58 S n>n. (05)
6 (b) = @cpdn 35
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& o Bend acoiboaldies B ]

(c) Xmo Y am ¢t dewd Sofc gpoine oin olgiia et ox

BN

l{¢& 8D08)

=
[ %

el S008 oyo88 wgp Beddme

Siood sowts g o5 alitme odo of o Beosd 880 X e cfeadl g adn of. b
ﬂ-ﬂl{-‘-ﬂlIﬂﬂiﬂumﬂﬁﬂﬂ&aﬂﬁﬁtwwwﬂﬂmﬂ.ﬂgﬂﬁﬂmm
3,00 x 10" Pa ace 8 ooion . 8 8038 [ 8 48 BC fude scased 2020 4,157 dm” e

gut o Y eBa oo pel aige o0 X goe mﬂgwuﬁﬁﬂudﬂﬂﬂﬂﬂu&qﬂmﬂl@
SelSo 90 nimn of. ¢b SO0 | § vidt: oxlm of. (6 mewead XY 8¢ appeae 1] a2

eoxnadze ol Sgend BOome 5.00 x 107 Pa 84 Smosion ol

(i) 400K 8 7 X 8 srfois Yado Boma mand o8 o

X 8 sonodm Ends B8xae = 3.00 x10* Pa. (D4+01)
(1) etgplfombed § ¢P eouad X Y 8 €5¢ wo oams odoio.
1
nﬂmldxﬂsgmmm-nﬂj (04+01)
=*l e} 0.25
3
gﬂm@md?ﬂ&ﬂ@mm=(“3! (04+01)
=+ exJ075
(iii) Y 2oy og op oSginmbed E X § g18s Bone ceme oduin,
e8gBomed &, P.=PX (05)
=025 x 3.0x10° Pa (02+01)
=75x10%Pa {01+01)
(iv) efgfombEed 7 Y B 41:8= BOmo oima oo,
Py = Piowat= Pa
=50x10"Pa-7.5x10"Pa {02+01)
= 4.25x 10" Pa (01+01)
(v) Y& ooimede tode Bome o@mome odoin.
V.8 soaidon o Bhaa Py =£i
o _ +25%10%Pa 08401
Fy = 0.75 { I'
= 567 x 10*Pa (04+01)
02 - tenoe Pem® (noefed sfofa) | gemn (= eng) Baooe - 2008 | e cosslDe qumorf oo o . 29



8 mot) Benm agrbmelelnh dupemnld

(vi) Sotds mesceofl qif X o Y 8 o816 (88cHR:N cano oaxin,

B oppoed qrf X péino, n,
7.5%10% Pax4.157x10" m?
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(b) Xy = mgg;'_ﬂ (06)
X;® CgHsCH,OH (06)
Xs= CyHeCHO | (06)
X= § >_m (06)
Cl

@

Yy= H@EEG—% oo H:.H_@.—cgg_{;ph (06)
@

Yy= H:H—@—EH=EH-—EH; o] Ha"—@—GHﬂEH—% (06)

Ry= 1. LAIH, 2. H,0 s=)HO/H (06)
Rz= PCC (06)
Ry= FeClyCl, 3  Fac, ex5 gbd abg/ Cl (06)

Ra = 1LNaOH' 2. Ha/Pd/BaSOs [ cPemBs el
1L.NaOH 2. Lindlar / Hz (06)
oo : oo (08) o £8 ogsy NaOH gbes exded. (megdy 08 x 10 = 60)
7 (b) = ey 60

02 - Gevoe Poml) lpofiell ofafo) | pecin, (2 eng) Baaa - 2018 | o calle aumod =g pad @, 32



8 oo B ecoBoeleint e

Bago oo
7(0) Xy= CygHsCOM (06)
; % Q-mw (06)
cl
Ay= QGW . {ﬂﬁ}
Ci
Xy = Q—GHU (06)
cl

e (06)
@
Yy= H:H—©——CH‘=CH'—-EH| ac] HaN _« E}— CH=CH—CH; (06)

Ry= FeClyCl; *  Feicl, #5383 ade/ Cl: (06)
Ry= 1. LIAIH, 2. H,0 o3 H:O/H* (06)
Ry= PCC 0%
R« =1.NaOH 2. Hy/Pd/BaS0u [ cPexufid  exd
1.NaOH 2. Uindlar / Hy (08)
= o0 : gty (06) o 8 ogan NaCH ghsa smed. (@ 06 x 10 = 60)
7 (b) = s 60

02 - denam Bemb (pamiel obeolc) | nece, (=eog) Pame - 201 | obed cwalle qmon ag o g, i3




8 oo Bann agootoelalnd) anil

(c} () eos seodd 5880w adges scoin
C,H,OH + HBr — C,H Br + 11,0
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min off ool (NH,LU0, dog odn ¢ |
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Cu p8ine Sinn B68

2Cu™ + 41> 1z + 2Cul (1) (05)
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2Cu + 210 = 2Cu* + Iz PR |, | (05)
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Cr:07 85g odnx = “£ %27.0 (03)
2Cr04* +2H'> Cra0# + H:0 (03)
58 S Cr 86n oo 2 x l::}ﬁ:l?’.ﬂ (03)
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(ii) R,. R,y = R, wgmaozim,

Ri=H: (03)
Ra= N2 (03)
R =CO; (03)
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PC: P Do, $Bm wodan 88 (02)

(Vi) M, M, s M, Sauacen S0008 mgmomedn, (64 dobin 58a end H,50, Ssogma.)

M:=adidb @8a el  NH; Sdeeno (02)
M: = 35080 8o eml HNO;Sdoxcmo (02)
M: = @b Sdoxas (02)

02 - cmass Boml (painfe® olonla) | geois. (meog) Banaa - 2016 | ndod omalle moed o 00 gu. ﬂ_

im

iw



8 geoo Caon aqabeeBalah Gevma’d
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(EXg: sernbal cheso 2o B0a® = o Aw: BB gf 8 oefd @ 9800 e otimed
s=oah,)

(i) AmaBS SxloRdies gupa B mS fos o i,
CN' &0 NH; (05 +05)

(i) A BCooDS Sze ecxis

A:[Mn(CN)s(NH3)]* o} [Mn(NHs)(CN)s]* (10)
B:[Mn(CN)s{NH3)]> 0} [Mn{NH;3)(CN)s]* (10)
C:Ka[Mn(CN)s(NH;)) o®) Ks[Mn(NHs)(CN)s] (15)
D:Kz[Mn(CN)s(NHs)] 8o} Kz[Mn(NH3)(CN)s] (15)

i) A B8 &;=efBed pume=s gactalifs Boarssnd fosin,

A, Mn 8 BolBmtdEn gome = +2
DEEo A & Mn Bg sspdella Bamon 15?25%2p%35%3p%35" (03)

B, & Mn Bx8mo8n qotma =43
585 B & Mn B segsiella Bamen 1522522pF3s*3p*3g* (oz)
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(iv) Cew D3 JUPAC 28 Saoim.

C potassium amminepentacyanidomanganate(ll) (05)

D potassium amminepentacyanidomanganate(iil) (05)
b Bonagsl Bon sapeed, goied Damas 8808 Bo gae.

10{a): @&y 75

(B ) L Agls)| AgClis) | CI'(aq) geesetitns goe ssbnde qbio 68t Baris,
AgCl(s)+e —=  Ag(s)+Cl{aq) (05)
[ =—== ¢ Bfoo =) eosbo godd) ¢l gband.

1. Agis) | AgClis) | C7(ag) @ gec=tsgit Brse pbascd Ag* cusliesa 8o gostoied
18 sqnd odsls. e BPnd o R od=in.
. (05)
Ag'(aq) gecdiel’D pAGmMED (bl oEGmOD) oomnd sanel. (05)

(i) omm gBSost smmis,
Fe(s) + 2H™ag)+ 2.0, (@) = Fe'*(aq)+ H,0()

| pmo pBSED qiig BBada m SBuce nlii nBSie: Busin.

Fe [s) —+ Fe®(ag) + 2e (EciBadin b8 oEEmb) (08)
¥% Og) + 2H'[aq) #2¢  — H:0{l) (DofBmcdn g0 ESHmE) (08)
[ =—== p Bfon sum) ewfo gOdd b gdes o,

il. oo 58800 Boadd dmofio endscs enie gBSaE 85 F ol o8 68 exmduecf
=¥ Doadd on Scw Sbiaic odulm.

1

=~ E = v
0AsY H* (oq 0, (g)H, 001 123

g
Fe'*{aq )/¥eis)

=88m am’es Podo =123V - (-0.44V) e’ (1.23-(-0.44))V  (01+01) + (01+01)
=167V (04+01)

07 - deorne Pemf) (podp®e oleolin) | gama. (reog) Bowe - 2018 | afed aealle qood of Qa0 am. 45



8 oo Bemom scobmelaint) o

(hi) Sioed gaietion o3F 0.10 mol dm™ Calir, 8 cwees 100.00 cm’ 8= 100 mA & Sos
wahiel ol of. odofed cdentte: 25 °C 8 oudlts mefe v

i

- - o W W W W &= e = om

R T T T S —

e~ Ca¥inq) Briag) -
. pocsledife & to tflnda o Lelfnda offon Foin.

SciBoddn gbd paEod
2Br{ag) —* Bryg) + 2e o= 2Br(aq) —+ Br3l) + 2e (05)
EBoiBoddn abl piEod
2H;0(l) + 226 —*  H:lg) + 20H (aq) (05)

| =—== s BRoo sco) e0fE 4540 D8 ghas o

Il. Ca(OH),(s) gocdads BE cxcle 583 uo £5 Mice o ene mdsn,

25°CH § CalOH), 8 o9zms o8Ba 10 x 107 mal’ dm™ of, deech qofmdac
ez »lrin, £00 nesect 0l Sant so8m 89 soopibme edeim,

Kso = [Ca™{aq)) [OH (aq))’ {os)
Ca(OH); gfedas D8 ogm) gdes Bx [OH] gon mxigéne = [OH]

LOx10™5mol 3dm™7
0.1 ol dm =3

o88 maledoo pin 18 oo obes B OH o@D = now

as3  1.0x 107 mol dm? {04+01)

[0H7) =

now- = 1.0 % 10 mol dm™® x 100 x 10* dm’ e} 1.0 x 10 mol (04+01) 3
cBine i ccbo oo pedion pExoa Q, )
Q=1.0%x 10" mol x 96500 C mol* e=) 96.5C (04+01) =
medindn oBxine 100 mA Eodndd el @6 o8 ocm ends DXpE =1

t=—o2C o} 965 semd 16.08 min (04+01)

T 100 % 10-3Cs—1

(meoel) Some oem Feml 96500 £ 100 C mol! good @xin 08 BEom oo, medeld
Sono o F oosdlino oo 56 e F aadd e od de® obghen omndy
B ooko.)

t=16.08 min @] t =16 min BExo som)

10 (b) = sy 75

07 - e Pemd) (grote® aDodel | geme. (o eog) Baomo - 2008 | o cosaile guyod oa R oo, a6



	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46

