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Chemistry I

eCes:
2088m0 DS e g
@98 pdm» sgo 89 09 B gis 8.
8aE ® udmded BEnd: wwwnyim.
®anD Gon docd of) eCa emEed.
cBed oned Hods ddhmed Red Du® Gotdxd Eosim.
conms ened Boue & ¢ gems cued ecBEed O Seduim.
1 82 50 oo o o gamad (1), (2),(3), @), (5) o BEncidEy HOCE ew) omes Biceos
ae] BEnd enddh enm, Oc CHins oged 8gon guieds coscs 08 8o (X) exng Cuibgn.
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b8 Oy Bems R = 8.314] K™ mol™
aE0bedd Boms N, = 6.022x 107 mol™
Bedhded Bems h = 6.626x% 107" Js

aecimed gebews ¢ = 3 x 10°ms™

. ©8 gdddied dBm iydw co™ gumen B goeme ezng pecedin eednd Dmed,
M 1 2) 2 (33 “4) 4 (5) 5

. BOReEDD B0 mISEnoD B1Ro 1 pfs Dulest R8m Besio® goma/go (1, 1, m, ms) &?
(n 1 ‘ 2) n, (3) nenl (4 ne m, B5) I m,

. oon a3 g weewsived TUPAC 08¢ @ ¢?
CH 3CI—I 2(lZH~C|3 =CHCO,H
Br NO,
(1) 4-bromo-3-nitro—2—hexenoicacid (2) 4-bromo-3-nitro-2—hexenocic acid.

(3) 3—nitro—4-bromo—2-hexenoicacid (4) 3-nitro—4—bromo-2-hexenoic acid
(5) 3-bromo—4-nitro-4-hexenoic acid

. 02, H2O, HZOZ’ OF2 200 021-"'2 (H202 DED ©®i Srwas D) 9B g, S (0) o=d8mden
a0 af) Do BRedegd suag 00 BMCE BERJ Dmed,
{H 02F2 > OF2 > O2 > HZO > HZO2 (2) H20 > HZO2 > 02 > 021-"'2 > OF?.
(3) HZO2 > Oze > O2 > OF2 > H20 Gy} OF2 > Oze > O2 > H20 > H202
(5) OF, > 02F2 > 02 >H0, > HZO

. mectscesid guwa SCN wewe DS BEon ol gBd d5ve Dmed,

S e o © o

. “ . I = .- Per O O
(1) $—C=N (2 §=C=N: (3) §=C—N: @ s=C=N: () s=C=N

. wowids 1.03 g cm ™ w0 eside gmd Nal 3% &2 Nal gderam 958mm® (mol dm_3) Omed,
(Na=23,1=127) :
(1 021 2y 0.23 (3) 025 (4) 028 ) 030
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o _ -7 2 g _ 32§
(25 C@%KSP(AgD-S.Ox 107" mol® dm K iagny = 30 % 1077 mol” dm™)

(1) [Brii=v50x10" moldm™ oo [I']=v8.0x10"7 mol dm™

) [Br ] [7] = [Ag*)]?

3 [Ag']= (Js.o x 10713 1+ /8.0 x 10*”) mol dm™>

———[Bi_] =30 x 10*
[1I"] 8.0

() [Ag'1=[Br]=[I"]
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(3) OUBn Oged ecdm metDed Bog @ ecindc m8e80 Seed cds od.

(4) Na e» Mg ¢ 85:38 ww 086813elD 2uEBn g5 eumidm god Al 8 Au8De e
w8ersnlda crendi e coring »od.

(3) Sieww® Soc »85580 gboc 9988m g5 corin® wod.

. BOgm glvwz’ Oib O BEeHED 8Geds & grifers (Be® 80 ¢pen0) som Ry ¢Bdneds o?
(1) Li, Na, Mg, S (2) C, Si, §, Cl (3) B,C,N, P
(4) Li, Na, K, Ca (5) B, Be, Na, K

. Aw® B ¢d ulglie edemons 0968, Bom cdasivenB g @ qued Agznd g Sidow weo
28Enmdecs ;B Ao B ¢dasid Byenus cEmio. PR @0 Pg o) BEeOE= Awd B B ot

Do BOm O 453 Bgemd §O BAme P s S e A8 85 s Xi @0, @®® addBw
0®Rridens von senss O B e o7

(1) P= (PX_PIS) Xi_l_ PI(B) (2) %:( Xe + 3 P= (PX+P§) Xi—P;

fo(1oa)1
w F_(Pﬁ YR

. BHD eCwst (DnueiS Mo i &9 BEedg Dmed,
He, CH4, CCl4, CBr4, SiH4
(n CH4< He < SiH4< CC14< CBr4 (2) He< SiH4< CH4< CCI4< CBr4
(3) He< CH4< SiH4< CC14< CBr4 4 CH4< He< SiH4< CBr4< CCI4
(5) He< CH4< CC14< SiH4< CBr4

12, oo qEedn 08t SOICE g DEDIOTIL.

(1) »8gdss OO n=2—n=1,n=3 —Sn=2ewn=4— n=3 pecaiedd® soam@a
gmed &80 exiBus Bomdged n=3 — n=25¢ g .

2 OF,,OF ,©® SF ,Deds gneds efedsi® dnd dwlewd SF e

(3) Li,C,N,Na e» Pgeeos eds! Do caehmd el® §eedsas Li o8.

(4) (Liew» F), (Li" o F), (Li* ew 02~) 0 (0% e F)gec 86, adccsiB 588 edme grdent
Li* o0 OF amd o,

(5) CH2C12 5C &0 mewend 008n Ond guinl egm e HSos et $OGD-DND B @d.
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13. CH(g) — CHp) + H@) uBE=0 scmuts.

gon BSmed uden Sl edmen dned,

(1) Be=®d oeg C—H asidmens Sedno wgm «den O s edDmed.
(2) BomsiB =BEnm si@rgmdes Sl e @B mefl.

(3) BorsB oo sef gudwce OmEDb edmeld.

(4) Ber8 w@on dxium Budm Omce edned.

(5) Borkid Guivaetim wiled ©dom LMCE dmnd.
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F’ egw BT gos ¢ed g7

P P P 21
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log ([[A?:%) 8 qoa sl Daews’ w®im dned,
(1) 235 (2) -03 3 03 4y 094 (5) 106
. son s ndn desiSe CH 5OH 8gae © quwos ed ¢?
(D CH3C0C1 886 ghSc m06 Bnid Sufodus g,
(2) eaddss fud woe oBBw o0 gy v gdedvan GR @,
(3) NaHCO3 o580 B8ad ng B0 CO2 Do 80 a8,
(4) NaOH »ged C6H5NJ2'C1' 500 B8ud me 80 dbamds wesioos R 4.

(5) 8 FeC13 2@n BB me 50 BmOn (6@ s1wwd ndy) gdenws G @q.

. 5588wdn gbd gqog mICe,
(1) @800 588umde edd®on wsigeens’ dduss .
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4) gecedi® Hc viddn Sedpdc & «.
(5) gecmedit) mim eciy dbo & «.

. @BBm @dved § 10 (gueld 2CC3), SOZ' BB SOi_ 200 OfBmcme I8, N32803
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oBBmd edgbe § oy qobsl8 gdem Sxtnden gDednd Omed,

1 -1 2 0 3) +1 4y +2 (5) +3
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PT PT
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(D RV =Ry, (2) P + P 2T,

@ RL=AT, ) BV +BY, =B +V,)

» 3058w O@ed 3d-gegos BEac © vwm @ HowBe qwon Oxlent ¢?
(1) sc@gm gowess, D& pobned a8 s-eouned GeedsnuiS BB §oBEDI0 S & ©8.
(2) woudo, 08 gdimed B 5s-e0med GeedrnsiB wmEbed e 18 @b.
3) V205, CrO3 2 Mn207 @283 DB @b,
(4) cef qudmiem I, 00 pobned & S-o0med Gecdrenl® ved guBmde aESOEd D a8
@B,

(3) emedidd w.ewtnde emedIEe 8 Daus® gew VxBmdes 2Ee3 Dmed +2 00 +3 c,

. SBeomd ebmed ~densle e § MO(s) — M(s) + lOz(g) GBFw® ogw s8dn 88l nmS
ebmn com & gio. 2

T/K AG®/kJ mol™
1000 ~100.2
2000 _148.6

5880008 ©88n txlend eOmes Dmed, :
(1) 248.8 1K' mol™ (2) 2488 7K' mol™ (3) -484JK  mol™

4 3484 1K mol™ (5)  4841K 'mol?

. ool HNO3/ eoxle H280 1 @8 0238} »Bedimdes wrigemed § 8008 Bedor cmdries? o
8605} AR ¢?
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H H 0
NO A NO2 NO2 : 2
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+ NO, 0,
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HSO,
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(2) H'/H,0

CH,MgBr

Pun acos’ 588w enBEcdect X uw Y 8 &xv B8t Sxed,

COH

W @CH ,CH (FHCH

CH OH

Jod
H CH COCH

COH
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H CH CHCH

COH

o
H CH CHCH

H

CHO

> @
H,CH CHCH

CcoO MgBr

@ICH ,CH, CHCH
OMgBr

CH CH -—C—~—CH

CH OMgBr

OMgBr
COzMgBr

X

CHZCH 2(|3HCH3
OH

——OM gBr

|
@;<CH
CH CH HCH

OMgBr
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(|3—OMgBr
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:CH CH, CHCH

OMgBr

. (NH 4)?_CO 3(s), (NH 4)2Cr207(s) =0 NH 4N03(S) o me 50 credm »B08s efeg eawin BEeDEsI

Dmed,
(1) NHS,N2 200 NO2
) N2, N20 ) NI-I3

@ N,O,N_ w0 NH, (3) NH,, N 2o N.O
(5) N,,NH, 2 N0

27. eximnede AgCl e @ AgCl(s) gioq Amdum Zn o w1 Ag oS Geed quledn ol B

echy po ecm polTuone:s 08 ©BArlh ne Dun vun eewsl e 8g 0 §?

Zn*t@g)+e — Zn(s) E=-076V
Agtag)+e — Ag(s) E =080V

(1) Zn%x e®, Ag st @8, AgCl(s) o 0.
(2) 7nZa: ed, AgZw @b, AgCl(s) Bw .
(3) Zngw ed, Ag8as @b, AgCI(s) myzfesst @9,
(4) Zn oyyiet o0, Ag 8w @B, AgCl(s) s @b,
(5) ¢Pomecd WeEicdt msicemn i) 8. || |
Agt Ct
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28, v ledn yBFw nBEedecs Puw Q 8 oxw BEesEs dped,

Hg** fovaym H,S0, Zn/H
= P g
CHC=CH . esowie HCI

(1) C‘SH5(|3=CH2 , C6H5CH=CH2 2) C6H5CH=(IZH , CsHSCH=CH2

OH OH
OH

(3) C GHS—-@—CH3 , CGHS—(li—CH3
H

@ C 6Hs——C—CH3 , C 6H5CH2CH3

3) C 6HS(F='CH2 , C6H5(|:HCH3

OH OH

. won wews’ R0n SoniBc Apededn BERAS O BIOE <7
(1) oR=8c80 me dhvs dngdedas.
(2) ebdects me uBmbc Ayedebes.
(3) »8Becdst 6,6 = grdess 1, 6-08308emmendeds’ sy cosednE08 a®Es gnd auEEm
nebcdnmdan 88,

(4) e08Bs wid guied O8@8s JdeBomic wvw 08B 38cu gud wonmm BYedadmdeic
2885,
(5) edDo0aden 0RY cis-eenBaBeeul @8RS 2@Bn .
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0288 oo eldeean 8 m0n R o8¢ cdewmd 0.01 mol dm™ SZO§_ 580 188823 (V) B
2B gB w008 gc®um Bgmd (R) @8 ¢ ghifm Bgerecd H' e0rlgenn Homd oDy oo

2 §2 ©6&0 (V) cdmdd 500 9 ©8» 2 yhGwedd pd®om Buod 88t © vom wews’

2Pz e®Rtn 80108 e ¢?

1 v)" m
R X

D Re (V)

© o R

(2) R o« v" 3) R o vy (5) R «x V@

goz> 31 80 40 oo o3 o pelme g & & (a), (b), (¢) o (d) o B0 ved anedsl, Smis
@) D18 eolprDns emd BOGT w. ROGE BN/ BMHC pbal e('8 ewidh ouis.

(a) ©» (b) v@es BGE »8 (1) &w ¢

(b) e (c) @ BOGE =@ (2) @ ¢

(c) o» (d) e®ams BoE 8 (3) @ ¢

(d) e (a) oo 8562 28 (4) @ ¢

60t HBOIC w18 ewd seeniinas end ROCE B8 (5) @ ¢
EBnd vpend euSedn cuecd 88 Erne W,

UL coecs KIBsiDam

(1) 2) 3) “ ©)

(a) exeo ()
5@ .ghes
HO1688

(b) e (c)
©®.epes
B8

(c) e (d)
8 enzs
BO0E8

(d) e (a)
oemzs

@bt o810
22088528 ewd

HooEa eoewdbmas ewnd BO10T8

- GRC 4Bces (Bup 0i@d:s) o aAc vudes gnd em@rsnes seosin. con ©cwst @/ p@m
S0 43G 8BceeB eslieens’ Bann o8 ¢?
(a) @ csfeved & pH goe
(D) gz cess m0 gm BEO edas LA velewd 888D
(€) e aBroud Dadm Soms
(@) an®rsm deened8 o8 wodeed [H] x [OH ] BH63

fosDd 808 aralm.
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32. wom @ gS a5 BERC © vun ndx» DoriBe/Oonil wos ed ¢?

CH_ —C=C—-CHO
a3b cd

(@) =@ sodre vod® On® meed 8808,

5y CyHes C d_Cc AT0m gnd emise ¢g Sneas’ 120° .
(c) Cp, w0 C.eo0 g-amom e e - stmom g.

() Cb 5 Cc gmd 0-Aldman 5 N-Aim e gr.

. NaZCOSBéesaqmcs B8ac & wmy dxlex’ vvn wgpsl O dewiBn/donis ¢?
(@) ©95m = O gfcdvws CO2 i)
() NH 3 OB} evximads &8s NaCl CO2 and 5HSd medenien od.
(c) By S gind vwisl «8xdn .
(d) BedCed & wids O» NH3 o8 @ s cEren DD,

. @8> u88wOm eug uieeniend BYac Bled & cdasdn Hun qeom 20D oo g Duies,
() gBBoed8 cog cdaddo @ i B w.
b) ©s8c» a3l cderids 8o 0bmd O S e.
(©) BBeds urlgeams cdwmitn ude ebme O B «.
(d) Baum Bone cdasdo 680 edmed S B «.

. voD oewst P dosiBo/Denid O8x or Snils’ 88 © ooy o ¢?
(@) CaC2 deo a0 B8 0 Omies el
()] CaCz den e gBBw om0 83 gl
(c) oe®iBmm AgNO3 @0 o8t 588w »d gddedund & od.
(d) gre®ifme Cu2C12 £80 ondsl ef8m »d gdeducs c of.

DS B8Rt O vud wgwsl pdn DoriBe/fosis eos dlew’ ¢7

(a) wreEBed tned vIEEHOC Do D18 @b,

(b) qewmns wictm 0@ em®, (deediBxio F28 010, gz e ®808 (—1) 3Bmoes gDl g>.

(¢) Bag @ wicsds cwg Ex3Ewdn .

(d) 2:DbBmm dyed Bug ©® eeds gobss deedilsl H8E sBGAE O ngs & HtFo Oy
28r uBSm emms.

. eobam o) Aeo pe Bcdm C(s) + CO2(g) = 2CO(g) B3B8 e 700 °C wo 800 °C 8 & CO(g)
5c gBan gnBEedEs 60% wi 80% ©d. vwm wgus n®» dortBe/bezls gwm 938 Fw@aS
oBasidens? SO0 eD ¢?

(a) 588w mrsdendsn @,

(h) 9BSwe® msqocm .

(¢) cHeasbo gi) 880 gy 98§D Bowd .

(d) C(s) @53 288 883 es@pCommd ghSun e¢ed mnHd »& vwm.

afdecemedsl — o8y §Bn yBSwDS.

wom eseost R0 DostBe/S0ui8 gun BBmE widxmiewns BOICE o ¢?

(@) 88we08 qbd ey mee slfeciegpeds! wsigmn & de =08,

(b) 588wceds Bum® embs wnleama O Jg emsdE.

(¢) 8o emBad 001 &8 asBos ;8 eldeciogeds g@de wiea, clensos 018 Do uée
8 e,

(d) =5Bwd Begm o1§@ vdw 8g 00, (geamed =2)

. oon sews R0 DoriBo/Douls J-euntsl 883 O mws €D ¢?
(@) Bpi85m =@DeBonmmd erew=tod.
(h) gm ©@PElmmmE esdi.
(cy H 2/ Pd ©@0 5o w0l 50 credm seewnion gme e@iualnmd emensidd.
(d) HBr s@c g8 a8 B0 cedn weewniows gmie e@bodnmd @D,

(GO0 BOD Dgam.
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40. 8 Oy BEAG & vwd wewz pOm DortBa/Domts SNCE Dfet ¢?
(@) Drgewiced @18 N, 86 Oxfert Sugenifn wr mb@n 8¢ 86e0s o8,
(b)) &rgewin B 888 & N, @=8nsens od.

(¢) =l8m B0 SCe® N, ex8moeme of.
(d) Drgewifa 8o S8e® & meqm »Bedd © mELE0 bbusnme Hewo emeEd On myulod §
80 din eglds’? e300 nim 08 ewe of.

gord 41 8O 50 e 923 98 e wewos goow e¢m MBS 9Efer »C aw. 08 I GeEed
s @ vigerpned sum Oged8 gfebs &8t (1), (2),(3),(4) wo (5) con eBDCERH ®OS gROdw
'8 enddh cuind snend =8 eces CRg mdsin,

=Tl les] OSBOS ommee eCt® omaw
D e b, ©os Om end, BeGS gmae [OCT O ove o,
(2) &ms @b, aos O 588 8B ymns HHGR B 90 GEMEEH.
3) ©mE 68, gy ©d,
4) emmn o), sms oo,
(5) gemn @8, qesms @,

BSOS gmer ecHS DM

. MgCO3 B0 B8 BaCO 3 mresedchd ed. o0 metied mOiemde 9ifnde Acs
moesled sued um B0 &f) od.

| gBmom mEIL On ¢ dmes gecHedin | BmBdst HED Sy gL Bt ecacrmenss
@qoce H 200 autnmes 3500 8 yDeEond | 68 @

giemiewmicon 8n8d o o Owec
gecwedin QoEwd D8 gf) .

| cdegomes  ewlelsl wonlomided @8 | cdeddms 883 &0 PBHw® wgwr wd®end
yB8wd 928D (B8 wdnls ecmEse g 8w eaxtBud g8 Glienn eecnd.
¢penl BuEdsme B850) coghBe me wim.

CO;“ a0 Sog‘ gEmDES 68 HRon . Cog_ 29 SO;” @ @¢EniEe D BiBrgmed
Omed gecelin goc am.

. CHSCHZCHZOH 8 sz CH3CH2CHO 0 [ 08s OS8ds B0 Aslomas, @t

2 oEED BD . @388 08 AiRmed D8 wBEs .
CHSCOCH3 2390208 0 D18 @

| OB oo me HDw.Bdos 8 O» | SmEw siBaes pe 8By D» Sl 8on
B5m0s wgm GO mes 838 w80 cbme me EDD.

@Dmens g, '
-| @oE w0 08¢ w®e NaOH ewi KOH gB8wiedsd | &8s NaOH owd KOH wmo@e sSeoces
we¢m 08¢ 98GEE eniBu® ewd ewidBu® | 5B8wetsl medIS8R:S abced enifiod®
COes, 3NC eCt 1T O wds’ D¢ §8.g @8, | ewd end;Bu® sy m Bcrenda cred.
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() Benedon 9588 wds ed=80 2emde GPwaBR8mds 518 &9,

(i) NO,80~N-0as0m emndeis NO; 8 0® emieiwd 08 Broe .

(iti) CCl, g4 s s$0s gulde ac S0, e and crios aulses
BCLED D& it eb.

(iv) HSO, gumed oi8e oo (88580mmis @b,

(V) ec@respr Bag ® 3d OBz s (n,1,m) 3,2, 1 oo re©0z30®
ozt Bohwes e,
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(iv) gum (i) emdeeB ec» c¢ cBt Dxvend swun wgwsl O arilds ©§®0 eseomald o
so@rgm/ GnBmasdB HEmnsiny. (B@1eRdE gomme (iii) emdend gimded ¢.)

I. F—C!

II. C'—N? C!
. N2—C° N2
v, ¢CC—p* 3

V. PP—CI

(v} oo (i) emdend ecm g B Dyvewrd cvm wewsl T Alds 0 oo 500008 D2
BB e DIEEn VEENEsID. (OI@IGDE qomma (i) emidend gumded e8.)

[. N2—C3
I Cc—p* (cnew528)

(€) o0 ne et e geic Bilds BEeDeD wum wgwsd ¢ ememim. (ody gdos emed.)
(i) B,Na, P,Be, N (sg80s gufwden wmia)

(iii) e0®1gdn gocPediric Bettod qom (n,l,m, m)

(3,1,0,--;-),(3,0,0,+%),(2,0, 0,+%), (2, 1,+1,+%),(3,2,_1,+%) (gecmegined amio)

(cag 24 8)

2. (@) X onm aebfm 9ged p-eommed Goednwd. dc Dud@gn Sigds ece «b8. X #od
OBmes adud utews ouind 8. X 8 00 @ gew »88800 Y 08. Y doend
eogedst cdens B witdn demos ¢l e¢8. Y admcmaer, @x8udman, gBces ww
wel@om et B 268, Y Sdmemed & X 8 dBucigim Digd ©8n @b,

(i) Xew Y ogmozio.
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Hdeeny worler! 8 Guvim.

(ix) Zon X 8 adees-q@cams 0o EAC D3Bmidmas.
. Z wegznosis.

(e 608)
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@ Bonlm
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. Awo B e0® 600® §:88mem Bi(l; (desond o me 50 98 @ [Duess miwies’
ol Bastm.

(cas 4l i)

3. A+B=22C+D (ecEx008 gfm u88wm 00.) om uhfd 25 °C 8 8 8gadse 8. quodwed §
A,0.10mol 20 B, 0.10 mol qugy deend ceis B8e8x (§S ©8®® 100.00 cm®) 588w Bgens wigm
G e 606 e®® gdemens A 8 mirigamens edme B gumidewrd g3t guo.

esonsigenes (mol dm>)
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(vii) ©0pCmmd Bg® v, e dew 100.00 cm® dng 88e®x3 gdwens @D e ndm
2. pbemend ui® ecge ng Bow wddy ghSwedd b, pey vame 002 88
secinome dnim.

(vili) gom =8feescs 25 °C O af cdasioum & By meg o8 scosin. e®a oy gBEweds
Begmod emedd dcwsies! emed ¢? BRed BERJ evy (H08s wwenim.

(cmpe 100 8)

4. (a) () CH, 0 geim oo =8 A,Bew C u» scewin ORemen8 Dyr =80ebn o). seewio
220® 24-DNP e0®0 no-on88 ededs can of. 9o Omdds 88 mdus obideredy §F
e eoned. A, B o C 002 ¢0»® NaBH, u8e g8Fw »og 80 88ed8=3 DE e
F o seewie @ ¢8. E wn F oo gmn e8008mmd eos’dd. B sw C edm edm®
CH,CH,CH,MgBr &80 g =3, guiog dcbbedema g 5O BEedEsS G v H a»
woewie @@ 8. G 80 e @ adnm® eusin® =68 A,B,C,D,E,F,G v H
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(b) vom § g8 oFf o HBHwed giiw AR SEerd Sxwa afzim.

H2/ edext Ni
150 °C

(i) CH,

Br, §ad

C H;NH,

(1) #8c: NaOH
(2) Bdemae

CH,CHO

H.PO
—N®P 3 2
CoHsN, Cl A

#Bws NaOH
A

C,H,CONH,

es0xig HZSO 4

CH,CH = CH,

NH,

CH,COodCl

C,H,COH

C,H,OH

C,H,COCH,

(cmne 358)

(c) grocime ©8ed § CH, 280 Cl, 588wes o oo CH,Cl @®. CH,(Cl es70¢m qumide essidn
yBFwed orlpmed 8udd Runin. gecHedin woum@as S Snc/On abd Joc (DY)
. 983 ¢osim.
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@ gom Boye ogmboofagd @ sy Bedw ogmb g& 013 u;ommn@eﬁqi’) 8 qotid Dadm ac;mbma@uima
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EAsomIEnH ufl engd e baatins  Geos cﬁjé) %ﬁs&ﬁ Sﬁ;ﬁ . deaams  Spomismal Uil endd  glenanbasnin

SHeveit—GiliTAl A
| \°F - U} BLR.

B raFTweeiiuIe
Chemistry

% eoboy Doy Somo R = 8314 TK! mol™
% gOoDedd Sema N, = 6022 x 102 mol™

B emnds — OBan
sem eCHnd s®es BETr sowsim. (0 o gdmad Gna) 15 51843 ced.)

5. (a) son sews! 88w scsin.
M(CO3 )z‘nﬂzo(s) — M(CO3 )2(5) + nHZO(g)

M(CO,),(s) = MO,(s) + 2 CO,(®)

=820 0.08314m’ § elome mdm @¢ @l agmm M(CO,), nH,0(s) g p@enast (0.10 mol)
e, Agerd cdendn 400 K ¢S 08 min cf. 009 cdeadibed § M(CQ,), eclo wrResios
Bowldme emdn mEs £Sed8ndes § dce udybamess Si1dBmiso . agemnd Bhmw
1.60 x 10% Pa 85 @i oz$en G w 01 98 ewsl mdoshon 688D erxweacm 8a w18 ed.

M(CO,),-nH,0(s) gueed 418 ‘n’ B ava HYenn wovim. (cmen 208)

gun addBend cdanide guiug 800 K ¢80 &8 »im ¢8. e®80 wum ecin mdesidens’ ¢
y@eas Seafdme 8 Dy mEse 080 =@nBod ¢ 90 HiEsems »Im cL. Agem® BhHma
420 x 10* Pa 89 &mezizn @&

(i) 800K 8 & acx me af® Sctidoewni guin Bine veans ndsin.
(ii) 800K 8 g ag» ne e CO,8 qrbn 8Dme omma Bdsim. ‘ ‘
(iii) M(CO,),(s) 8 Bewuldmud gpe Bin o@npEomo Boma, K, oqw gmanes Eazln.
800K 8 g K, oenme mdim. '
(iv) 800K 8 2 ecin m@eridend Sewidms B 88 yhanc neame mdsis.

(V) ovm H380 cderd eck mdesidewnd Sewlkmes wewr Oudmcd edmts (AH) 40.0 kJ mol!
9. apcies OedB edme (AS) wesmn wIziv.

(vi) M(CO,),(s) 8 Bewltm gBFw® g8 §wdd ewy 238@) e D8 ecol ewnlbzn mcuin.
(cm@ 658)

(c) mov JeneBm O v OgedB 8 mf ¢in gdews! sun gl uedEd BEnd ewwsim.

Sedso 280 crimes St (AH;) (kJ mol™)
M(s) 0.0
M(g) 800.0
0,(g) 0.0
O(g) 2492
MO,(g) —400.0

i) MO(g) + ¥4 0,(g) = MO,(g) AH’ = —50.0 k]l mol™' 88 & g8® MO(g) 8 w88 colowgm
St EBo eeme manisy.
(i) MO(g) 8 M—O a=mdn Sudn dulmcBe omma mSeim.

o

fen® 8 880 acsim.
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(ii)) MO,(g) 8 M—O axdam Bedwm ulmEBe oame mdum.
(iv) =88 oo woes! & @ 2000K 8 & MO,(g) »MO(g) + 14 O,(g) 588w® e0weBda 00 &8
f68 owmns 5585 08 gedinvme Bosl. 008 BASweHH eten £x530:8 edmes

30.0JK ' mol! @5. (cme 6.58)

6. (a) g®g ¢® sd0Bws wigm des (A) 29 AR cdms (B) gm0, gadisl (1) 8 OnedB wogenta
Slencs BB wgwo wlmeeas:s By wom c&.
I, ®8c ‘n’ we@mds eoq B8 20.00 cm® =80 A 8 20.00 cm® By =6 ™IS cmtDed &
2OREmHmOLY OeBPD glols 8.
A messenst 5.00 om® SeBem 008 »6 @ 0.005 mol dm™ Na,S,0, e0descrd ©@0 gm@sme
S88e®s A meEeed L, eoxicencs Bbeio o cE auln cess @@ o Reo goes g Na,S,0,
w88 22.00 cm’ B, B mewend L, esnxdg esics 0.040 mol dm™ 88 Bbieses mozm &8,

(i) Na,S5,0,w0 L, o556 588wt escos plm CenceSm odmoess Busim.

(ii} A mesend L, ennsleenes wenma wdndm,

L)y

(iii) ©0dB woqesms K, 8 gow ceame mosim. K, = W 8.
2la

(iv) Ao B oo cgonB af go I, @3¢ geeme owmmn poxis.
(Coe 45 8)

A 2cwsd [ gom o D0, gun eleams S0 nEEd wden g © OB 0@ cdemrided & m
2@ I, u®0erc w1 BO 888 wBmews’ m®@m 8¢ ndm & oddBe ewils’ memo sOpEmmDED
2eB80 o »lm 8 A mewewsd 500 cm® BwBaonm ol L em@eme B89 wcw gdexs §
0.005 mol dm™ Na,S,0,; go0es 8815 41.00 cm® 8s. 0082 B mevewd I, masfgenc
0.030 mol dm™ 8 Bbesc =mowm L.
(i) Ao B »eis god I, 8 omedBa wgw D568 wogeimae semd B0 0f8s A mEwenS
5.00 e’ 8 830 gy o8 Amemedsy S L u@renc (99c) wemme mdzhm.
(i) gom gmEemed & Na,8,0, u8o yhfe oom g L g@rene (@8c) eeammas wdsim.
(iil) goo () (i) wo (b) (ii) emdd wews ERs B88xs; OBewB=l edmed den &8 A
DEsend g BP0 guils! Seds tsemBst 10§ E mosim.
(cme 3.58)
Xon Yom ¢2 deod Bude apnoudms o0 wlulie cdesos w@0ed.

S0#es (I

=—cE e 3580

[ (B ®@20®)

¢ 2008 el® gy Bddms

Jved eumit ¢ ol olitme mdwm Cq @0 B0 BT X ¢du weens gid »om ¢& ¢
0000 |8 sonidy oBB sdofs 400 K 8 & wonfombed 8eied 98 »8m ce. dgend Boma
3.00 x 10* Pa eces @ wasfon GE. 0 B008 I8 a8 50 ks meEwed 88818 4.157 dm’ Se.

o3 oy Y 8o g ned emd od X do wds 8y =0 oguBn 400 K 8 2 «ontmmdnd
oeBB0 9 »8m & o 9208 [ 8 vHstDH vxizn cE ¢® meusend XY 88c gmuma 1:3 89
etxnnsizn 8 dgend Bawmae 5.00 x 10° Pa 88 &memien 2.

w
[Oemiegrdins 80 acxsim.
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(i) 400K 8 & X 8 srimtdy Sde BOmae p@d o ¢?

(i) =CnBomded & ¢d mawed X Y 8 85 v ogmme mosin.
(iii) Y o me og s@nComded & X 8 gibn BOne oeasmmae ndsin.
(iv) ednBomded 8 Y 8 a08n Bdmne veamna mdsim.

(V) Y 8 aximeds &do 8Rma oamma o,
(vi) Dodes memenB g X o Y 8 géres (95cHED) aeme mdiwlm.

(vii) X 0 Y ¢® Bgencss w08 2000500 wndme ¢ 5O w0dn gadn noshsl ndm ewectow
883 gedme & 8D od g8 wewsd nit,. Bded BERC0 evnd/edy ¢Bouin.

{cme 708)

7. (@) ciBedped & gif Cenwm ¢y s il 20 R vun e wibbmme 8¢ novles! ened

8 ewsiDutm.
C,H,CH,CHO — C,H,COCH,

Cenm OB ERsnd
&@s NaOH, HBr, ®¢se:8e KOH, NaBH,, H'/KMnO,
Pded obEbnas 8xdC T o0 08 &b eonba gm .

(cme 60 &)
(b) swn sewst BB vdwds wdybie B8 wews R—R, oo X, —X, oo Y, Y, ngawozis.

¢ Hy—CONH—(O)—C=C—CH,

(1) NaOH
() H

4

@-c H=N—~(O)—CH=CHCH,

(©) (i) von scost 5880ed origes egsim, (e 60 8)
C,H,OH + HBr — C,HBr + H,0

(i) gwom ocwst 3BSw® mrddm® (nucleophilic) grede §BBwDE ¢ mevs gecEedinm®
(electrophilic) mede §BSwds ¢ omm ecpsd Bdslm. egg 688 BgEBewmnden end
peeendrEae veENesim.

(iii) Bewdc (C;H,OH) &= dmemic (C,H,OH) am esoewio ecm gobl O BEm xfes @
a8 edy 5083 weps’d wosin. (cae 3.08)

_
[eqegidt s 850 dc=in.
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-12.

C emde — Cdem

g eCommd vl 88xpo; sensim. (0 o ydosd gmay 15 (823 =ed.)

8. (@) P »8® &80 cbesmm mSism eCmd 0 e 6Cme ghg @b, e®O mdiem 0 FIINIBDY OEDNOED
e8¢0l tun wgps offse 8 mdm @

MmMOGD

@

@

obedeane

50w

wmm HCl 883 P ¢0®8mim m0 cdee nés H,S
gacme »dm L

B &R gD e (2158

H,S 8ace @ 9038 0m 5oy oo 0emn mo8m ce
e0zie HNO, Hog S8ews dmn wo gi0eis ndesos
I wdom & EiAe cbens B8E ma, NH,C/NH,OH
ong o L. _

e80T o018 gbfednwns (Q) eig8s.

® | Q oo 9858 =6 etgme 2851 H,S 8acmo mow &

cr-edfes o eboedoas (R)
£575,8h. '

R eud 93 mo H,S 8uce @ 90 8 no; swoma
D00 8. ¢deswd (NH4)2CO3 O @0m 2.

OE0EE cdemas 1@ 8h.

P8 ags embumd mmm NaOH eon oo ce

m-emig uroS gdEednat oo
&g gdfedownd g .
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'98% 56660 éBmn BEm® = 18.57 molt dm? min‘ix 1.0 mol dm= x 1.0 mol dm?® (04+01)
= 18.57 mol dm™® min* (04+01)

(iv) we@pBomted & Cw D8 worlees vemme mizlo.
Ee 8890 Co D oE ensfeamesi® 0dmed 88 fom gog O ovn gudmdesd aig 8o

o8 Osi,
£@0Bomned & C 8 ensie®nn = 2x 0.025 mol/(100.00 x 103 dm?) (02+01)
=0.50 mol dm-3 (02+01)
@BomEd ED & ex5esnnm = 0.025 mol/(100.00x103 dm?) (02+01)
=0.25 mol dm™ (02+01)
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8 ot Boe ecetmeBeind Owesnt3

ensSegns mol dm

$
(A] C oo (04)
0.5 . icl D &g (04)
~{D]
0040 40 g0 time (min)

80D : O eusens moBn B ased, B5sn 4 0 on Oy 80O g EHd, B885n 4 ©0
oty C & D Oy B08o exicsne o0 P B8 endl HODB GINWOB®.

(V) oun 5B8wied8 wdplom Hove K, wgw gmemna Go 68 gow oems mosin.

’ 2
(Pl Bona), K, = L1 o1

= 05
€[4 [B] (05)
__ (0.5moldm™3)%(0.25 mol dm™3)
Ke = (0.75 mol dm=3)(0.75 mol dm™~3) (04+01)
K. =111 x 10"t mol dm™ (04+01)
(vi) g 55500 e Bagm Sevewd k. ) oo we?gu& e S
=Lk k BB DG B = 04+01
K =k oBoecs kyohes og oo | K T 1a1x10Timaldm TR (04+01)
kp= 167 %102l 2dmemin T e e (04:+01)

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

(vil) esOpBomdd sei® vy, ege dow 100.00 cm’ v Ble®s? (o ercnd w8 sy mdm
CE. c0erend 9D e g Dow uedn BBwIeHB Ead, ney came S50 683
g@@d&@ egws S5,

[A] = 0.75/2 mol dm™, [B] = 0.75/2 mol dm?, [c] = 0.5/2 mol dm?, [D]= 0.25/2 mol dm™
980 188xIed Beyed

R¢ = 18.57 mol* dm?®*min (0.75/2 mol dm?3)? (05+01)
ot 88xed Hend

R, = 1.67x10? mol? dmé min? (0.5/2 mo! dm)*(0.25/2 mol dm™) (05+01)

=1.30 mol dm™ min™
R>R, 83085 586@0 98D EmdD B¢ 8. (03)
B o)
(%5 mol dm”3)2(9'—25z mol dm™3%)
= 05+01

Q (o 75 ol dm-3)2 { )
Q = 0.056 mol dm™3 (05+01)
Q < K, 98 8e» 686830 o8E®O @€ Eme0 8g 6. ‘ (03)
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& @ot» Bmim ecetrne®Snd Seeantd

(viil) qum offuencs 25 °C 2 a8 cdesdwm & 8¢ mwed w8 weosdm. 08w vy B8wedd
Byt emed® dcwsles! emet ¢? 98ed BEno eddy ¢$08s3 mocsin.
ety 5860 Beend af) 8. (01)
BBBeNE, B3,
580 6 DODc FBODVD BN GSBrE Ed g8 BIHG BEed. (02)

€58
30800 Begend ef) b. (02)

Q3 = @@y 100

4. (@) () CH, O aegn gos o8s A, Ben C en secle 0Senend D3 w®dudn 0. seenis
® 24-DNP 8060 2088 qosfeds @ od. 9 Ow=firf 82 mdo oluleicdE 52
mees ewned. A, B en C 602 dey® NaBH, 6@0 88w wop 80 880083 D, E e
F o woewndo @1 ¢8. E e F 0@ grmoe 8005mm0d euwsidd. B oo C o 0dn®
CH,CH,CH,MgBr es® gB88wr o0, @y Sedbedems ng 58 BEed8s? G ov H ax
Bewwdn G 68, G v@es gmin s@i0edmmmd sorty® »od. A,B,C,D,E,F, G en H
OE Ogo con & ¢ emdng efxin. (B0m ©o80wdn gund eesid® gbas aom.)

0]
i e Qo
CHyCHy e G e CHoCH3 CHyCH——C——CH, CHzCHpCH,———C——CHg

CHa
A B

OH H OH

CH3CHy=—C~—CH,CHj, CHyCH— C e CHy CH3CHyCHy =G =—CHg

H CHy H H

D B F

. OH 00 : CH3CH2CH2. 60500
CHyCH——C——CHy CHCHyCHy—— G~ CHy CsH; BBo®® ®u. CH3CH:2

eOxd0 C:H; BBon &)ud.
CHy  CH,CH,CH, CH,CH,CH;

G H

(©%%n 05 x 8 =40)
eOm® : D, E, FORD ondn soue 508 sem AB,C 8008 Bo guae
G® H oo end) oo 08 ocw B,C 8008 do gra.

(i) oom scwst yBSwed dred Bnnw gxim.

CH4CH,
(1) 24 —-DNP

2) Beeme checHy” " (05)

80D : Sond geeel’® aod crsde gdes eaned. A 6OxOO B 6™ C oD o
arSo® ©) Gmces BOGE dE & FBed gnd) SOBDE DOSD.

4(a) = oy 45
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& @otm Ben® ecetmedsind

(b) som & gf o O HhBwed ghe B Oeend Oxwe ggsivn.

0]

(if)

(i)

(iv)

)

(vi)

(vii)

(vii1)

(ix)

(x)

»
(iii)

(iv)

CeHy

C HNH,

CH,CHO

NOF
C Hg NZCI

C,H,CONH,

CH,CH =CH,

CH,COCI

C,H,CO,H

C,H,0H

C,H,COCH,

Hz/ edesd Ni

150 °C

Br, o

@

(1) &&w NaOH

(2) Bremo

H,PO,

A

&@w NaOH

A

e30253¢ H2$O A

NH

PCl

H'/ KMnO,

HCN

(04)
L 1 Be
r?“ 0a)
0
CHCH==CH=—C—H (04)
O o
0
CyHg—C——0O"Na* (04)
CHg——CH—CHj
(03)
OSO4H
CHy——C~——NH (03)
Csz-—«—g-———Cl (03)
CH3COOH (03)
OH
CoHg——C——CH, (03)

CN

O B BEHHSS 635 s Onme BEoD Huw.

CH3;CH=CHCHO 88®® . CH:CH=CHCOH ©c®) omé) 6anered.
@ Bgon om.
V) end) o &8 sem 0 o Na @ pedin cusdd gdwms exed. 0-Na ege £wed

sl gy 6EIed.

(vi) 0S0:0H B8mm &ow.
(vii) CHsCONH; Bgmo ®um.
(viii) C.HsCOCl B88m® ®om.
(ix) CH3CO:H Bgwwm oewm.

4 (b) : c# 35
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& @ Bmne ecetbned®sSnd

(€) mechs »ged & CH, 80 Cl,ydfced e 8gwxd CH,Cl e8. CH,Cl orogm gmids eosion
188wed srigmed Buds Burstn. gecsedds won®eac O Soc/bn el Soe (NVY)
88 ¢foe.

(04)

.q /’\(\

Cl + H——CH, HCl + CHs (08)

Y YN

CH; + Cl—cl CHCl + Cl (08)

6% 6d® Bodo esem

éQ + (\él CH,Cl (02)

05D : gbd Sog g, HEH8, O O 58680® (68Ex) cem D udns (01) kB
DS OO BN FROD®.
ongy D8 ocH) o D cride gdes 6b.
B O BeDO Sesin BedO 6@ty 6@ @Rl DO,

4 (c) : e# 20
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8 Qo Sm® ecnbuedSnd

B emOe — OO
gz eComd oS B8n0; nowntm, (0 o ydmed @R 15 385 cred)

3. (@) von wgwsd ghScs semuim.
M(CO3 )2.nH20(s) - M((.“,‘O3 )2(5) + nHzO(g)

M(CO3)2(S) = MOz(s) + 2C0\8)

©88® 0.08314m° § e¥ma md» @¢ ¢ dgmm M(CO,),.nH,0(s) e g®sesces (0.10 mol
. Agest cdesOe 400K ¢ 918 mom 8. ¢®® cdeved 2 M(Cog) ocdn Benite
Bowldoyw exnds mgs £#o38ndsme Yoo wdubsenst HreEBnces @82 Sgem8 Bom
1.60 x 10% Pa 85 &2 oxdon CE w2 ¢Dn 888 gund mdwizn o881 ermmem 29;6:.3 mR @b,

M(CO_;)Z-nHZO(s) pomeed o ‘n’ 8 gow BEeo mosls. oo

M(CO3)2.nH20 {s) > M(COs)a(s) + n H20(g)
M(COs)2(s) = MO (s) +2CO,(g)
20 § M(CO3)..nH,0 &8x¢nes = 0.10 mol
S0 Bgtenensd tds 6d.
PV=nRT, 08mens (05)

1.60x10*Pa x0.08314 m3

n =
H20 ~ g314 Jmol~1K~1 x400 K (04+01)

=0.40 mol (04+01)

M(CO3)2.nH20 (s) 0.1 mol 85 H,0 0.40 mol &@réncw Sese ed.
o0 Ben n=4ebd. (04+01)

5 (a) = @@y 20

(b) 2> v{oBeus cdeits gulng 800K ¢=01 918 mom & e®80 wxm el mdertoecst wd
g8 Bewidmes B Hig wEeske =8 wdnBomd a8 890 B85 Buenc o3 ce. dcom8 Boma
420 x 10* Pa 89 @mouisn e

(i) 800K 8 2 a¢g» ne o8 dciHravesd 0n8n B0 nerrs oduis.

800K & H,0 & enod 88me
_ nHzoRT

Pyyo = —v
__ 0.4mol x8.314 Jmol K™ x800K 0440
- 0.08314 m3 (04+01)

=3.20x 10%Pa (04+01)

Bods 88 0t
800 K& & 8o 88, Pr =4.20x 10*Pa

420 x10* Pa x 0.08314 m3
80 O8e oOe, N = Jmol K~ 1x 800 K
= 0.525 mol
HeenS ot BO®B = PrXuo
=3.20x 10* Pa

Bodeo 8800 02

V &) o Boo 0, 800K 8 €

Her8 o&Em BB =Puo =2x1.60x 10*Pa (04+01)
=3.20x 10*Pa (04+01)

02 - Sene® Bemd (grnited sdmde) | g.em.e. (£.60¢) Bmeo - 2018 | 4besl soerlds arnes we aud .
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(i) 800K 8 § ag» ne 18 CO, 8 418 8Om0 oens oo,

800K & CO, 8 epoBn Bhon

Pcoz = Protar — Phzo
= 4.2x10* Pa - 3.2x10* Pa (04+01)
= 1.00x10* Pa (04+01)

(iii) M(CO,),(s) 8 Bowidmud ;;qag 80 w@nfom Bome, K,wcwr gmaenos Sools.
800K 8 & K, oehzxs wdesen.
Kp = P22 (05)
Kp = (1.0x10* Pa)? = 1.00 x 10° Pa? (04+01)

(iv) 800K 8 & echo mdesioend Bewldmne § 08¢ ghans ngins oD,

OB 38xue = 0.10 mol
eszeen CO2 588N = Neoz

_ PeoaV
Ncoz = RT

1.0x10*Pax0.08314 m3 3.2 X10*Pa 0.4
ncoz - py— (1)) ) ==
8.314 J mol™1K~1x800K 1.0x10* Pa  ncoz

nco2 = 0.125 mol
M(COs); Beciesan § o8mao =% tonae § CO, &8

M(COs); 8 Berisae § 80 98eon = % %X 100

=62.5%

(v) gum mssd woet ecln mdesidend Benidno agw 9x8mds ebme (AH) 40.0 kI mol™!
eb. apyht Suleint ebme (AS)vemme iy,

5E080 OnBomed gre. D8 Sy AG=0. (05)

AH
AS = —

T

3 -1
AS = 40.0 X10°J mol (04+01)
AS=50.0Jmol*K!  e®3 0.05ki mol*K? (04+01)

800 K
o0m® : AS?, AH? B8on ex®um.

(vi) M(CO,),(s) 8 Bowdten oBBub 9B 2abd ows B8O mew m® 6eom ewldm misis.

cB50n 8 558 (05)
CO, 9055 5O (05)

5 (b) = ©=&Y 65
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https://pastpapers.wiki/

& ot Bone ecenbnednd

(c) mats SeonsBies Oy w0 OQEOS g 18 et guidadenst swm w@wi PROEO 88 sovsy.

Bodws 88 e OuimEBe: (AH;) (kJ mol"\‘\)‘“\m
M(s) 0.0
M(g) ~ 800.0
0.(g) " 0.0
O(®) 249.2
MO,(g) ~400.0

() MO(g) + ¥ O,(8) —» MO,(g) AH® = -50.0 kJ mol™! a8 ¢ quS® MO(g) 8 =86nm crdesage
OTIEBY oehms It

AR
M(s) + Oaofg) —* MO(g) +% O2(g)

AHO; = - 400.0-kJ mol\ / H, = 50.0 kJ mol*

MO:{g) (02+02+02 =06)

e0n® : Do Be®) N HODE S880 cxSim HBTO BcHs Bg gt guwd 88m Ao B
aae.
MO(g) 8 eB0n cienem dSegB®, AH%
AH% = (-400.0 + 50.0) ki mol* (04+01)
=-350.0 k} mol? (04+01)

(i) MO(g) 8 M—0 ax30m Belm dulmcEBe oems wdzim.

AH,®
% 0y(g) + MO(g) ——» M(g) +O(g) + % Oa(g)

H% = 350.0 k) mol? AH% = 249.2 k) mol?

AH% = 800.0 k) mol?

M (s) + O2(g) e — M(g) + O2(g)
(02+02+02 +02 = 08)

odn® : Ogo m@ésn ond) 50 8380 et HEEd BeHs e @t oo 88 e Bx
aue.
MO 550 B0 dS5eSS eddes = AH,°

AH,C= (350.0 + 800.0 + 249.2) kI mol* (04+01)
= 1399.2 kJ mol™ (02+01)

02 - Sene Bemd (EnEn2e® odmdr) | g.em.e, (£.608) Bwxan - 2018 | gbes scerid® qrags g nrd aw.
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& ©om Bmne ecentimedafind

(it) MOz(g) 8 M—0 asio Bals 2uomdBe oeme wdsim.

AH)?
MO2(g) P M(g) +20(g)

AH% = 400.0 kJ mol? AH% = 2 x 249.2 ki mol?

i

¥ AHC = 800.0 ki mol?

M (s) + O2(g) R M(g) + O2(g)
(02+02+02+02 =08)

005 : HPYE BCH) EREN OONG S300 enutSn SO ocHws PG an god 388 e Be

EARa.
AH,°= (400.0 + 800.0 + 2 x 249.2) kJ mol* (04+01)

=1698.4 kJ mol!
MO; 8 M-0 2502 Besdw dsiord8 edmes = ¥ AH,? = 849.2 ki mol? (04+01)

(iv) B DEse wOes € o 2000 K 8 & MO,(g) »MO(g)+ 14 0,(2) g88uwd dowBdd of ¢

6t e B8 88 nedindme milm. 88 yiSuweds wddn Sulemlb sdme

300K mol™ ob.
AG® = AHC - T AS? ‘ (03)
MO,(g) =t  MO(g) + ¥ O2(g) 8EG®® e3ce 2000K & &,
AGP = 50.0x10% J mol™* - 2000 K x 30.0 J K'* mol™ (04+01)

=-10000.0  mol* = -10.0 k] mol?! (04+01)

2000 K & 8 55860 S0coBED 68. (02)

o0n® : @néy O 8O ocm By S czsde gbms 6B.

5 (c) = 65 &y

a8 ¢& vioBes @i deo (A) 0 RSn gdnmes (B) gud, qulst (1) 8 Spdd wgane

Renws B8 equr uldvaes 8y ode cE. /
I, 8ge ‘n’ we.axmba g B 8 2000 om’® @0 A B 2000 cm’ 8g 0 85 cdeadved §

o8nErmited Sgdd gluln ¢t

A meseusd 5.00 cm’® oo g8 3 8o 0,005 mol dm™ Na,$,0, edenes ede en@ioms
HBe®zt A newed |, msicens BYme nom ¢f. evie guless ¢ o580 goars 9 Na,S,0,
©8%08 22.00 cmt’ Bas. B measewd 1, emoigess 0.040 mol dm™ 80 Rbeso mom ¢t

(i) Na,8,0,5:0 I, a00 B8 wgm nfs dowdn ododema Bwuldm.
2Na;$;03 + |y~ 2Nal + Na35406
e®]

2 52032' +hh e 2 [+ 54052'

(i) A mewecd |, oosigeis cmona nosin.

-~

22.00 cm3x0.005 mol dm™3
ADse Bg L8 oisegne = (04+01)
2x%5.0 cm3

=0.011 mol dm (04+01)

02 - ¢eiee Bemd (guented ol:mBe) | g.emm.6. (6.608) Bman - 2018 | s soewidn et wg and .
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(iil) £50e8 weqenms K, & voe wemns ndste. K, =

_ [2]g _ 0.04mol am™3
[1J4  0.011moldm™3

B esomsuwes Ky = (04+01)

Ko=3.64 (04+01)

(iv) A B meos egend g 8¢ 1, 80¢ pbieme ogmme mdsin,

2 [t

8 1,88 ®sgv®

n;, = 0.04 mol dm™2 x 20.0 x 1073dm® + 0.011 mol dm™3 X 20.0 x 10~3dm3

2 x (04+01)
=1.02 x 10 mol (04+01)

6 (a) = 45 marks

(b) A wa(;ocmc; I" con omg =0, gun oideesme 08 muldy cled € & end 08 cdomibed § m
@ I, y@oenes o1 68 o8’ enlnews’ 'K)zuzs) 8e o & M«fwﬂu sualsl werm eSpBomded
@@,@JUU & ©8» c& A mewwewd 500 o’ Befem 018 1, eco@enc 85 e qdonn U

o

0.005 mo! dm™ Na,$,0, ¢ e w888 41.00 Cm’ Sa. e85 B mewend |, srigenc
0.030 mol dm™ & 85@3@ mam &8
i) Ao B mcm goc 1,8 omdbe wem mdh s smd of 0H8s A nmuent
500 cm’ 8 88 o) w,gé?s Brpetmedidy b 1, & (SLE) vasms i,

ADs6 Q6 | 8 05 (80 I dnn ¢ 50)
[12]a = [12)8/Ko (05)

0.030 mol dm™3
[l2]a = —; (02+01)

= 8.242 x 10 mol dm™ (01+01)

A @608 5.00 cm® & a8 1, 55®%0i = n
n =8.242 x 10 mol dm=3x 5.00 x 10 dm? (02+01)
=4,121 x 10° mol (01+01)

(i) eoo em@rsmed & Na,5,0, s8¢ g88w noo ¢ L,o¥eae BLc) e miss,

gehBh dSwe o8 A wEsen® 5.00 cm® & a8 |, 9®@e = n/
n/ = 0.005 mol dm™ x 41.00 x 102 dm3 x 0.5 (04+01)
=1.025 x 10 mol (e=®3 1.03x10* mol) (04+01)

(i) g (b) (1) 25 (b) (i) emded wew cirort BEnc elewB clng dulerd &8 A
wersend o BB qulls! Bede wemBud wadl odds,

A @860 gl gnn Dwe o h o | Doy 8 1y ezeed. (05)
A @36 Nays:0s3, 68® ga@isenn O» B0, 13 OB Bemwed ®» ;& NayS:0;
0 &88m ®OB. 8 Hen n’/ >n. (05)

6 (b) = om4n 35
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& @ot Bmn® ecestmedSnd

(c) Xw Y oo ¢ doud Budo grodoe i eBeglien gobiemnwss wicl
W"“\\\

«\N\N--E)oa‘iez EDIRICE

|
L

co BOO® 8@ wiw BElmw
Ssed eemtts o 68T elbme mdn @4 ed dgewd §8sF X gbo e e oidn GF. v
900 [ 8 shHtn oB8st odoBo 400 K 8 8 =vnfombiel oehed of 0 & @g@m? BEwxs
3.00 x 10° Pa ecee O omdon ¢, ¢& 8000 | B o 80 dudo mepued s 4.157 dm’ Bes.
ot v Y P B ned o »d X ¢de ede Bg wo odofic 00K 8 g w@q@mma&g&&
2eBP0 38 08 @F. (O B0 I H vt odivn ¢&. ¢P messecd XY 84c appoma 1:3 89
emotin cf. ftem® Borxe 5.00 x 10° Pa 88 Swosion of.

(i) 400K 8 2 X 8 srimeds Sede BOow o e ¢?
X & tsomacdm e B8Oxe = 3.00 x10* Pa. (04+01)

(i) oonfomded & ¢ mesed X Y8 08¢ we cgmmne nosis.

1
£D wEsed X 8 @8 H®® = 1+3) (04+01)
= 41 e®3 0.25
3
ed vEesed Y & 08r &me = T (04+01)

3

= e e®3 0.75

(iil) Y oo m¢ vy =0nfombed & X 8 g8 Bhoo oame sz,

PpBomed & Py=PxXa (05)
=0.25 x 3.0x10" Pa (02+01)
=7.5x10°Pa (01+01)

(iv) e@nfomted & Y 8 gibin BOms venms @osim.

Py = Ptotal‘ Px
=5.0x10*Pa—7.5x10°Pa (02+01)
= 4.25x10* Pa (01+01)

(v) Y 8 esrdmedn O Bhuxs oemma mdsin,

Y,8 somade Odes BOe P = g‘!
Y

po — 4.25%10*Pa
y 0.75
= 5.67 X 10*Pa (04+01)

(04+01)

02 - Genmm Bexd (eudeed sdedn) | g.em.m. (¢.000) Dmms - 2018 | 4des weeeiie gruot Be Ard .
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& ©o Bw® egentmeBeind

(vi) Doddes mesewnd e X o Y& 5®res (O5CORE) etmmws mSwutm.

g wEnesed ars X e3®#nes, ny
__ 7.5x103Pax4.157x10"3m?
X 7 8314 J mol~1 K~ x400K
nx = 9.38x 10 mol (04+01)

{04+01)

Deed®,

4.25x10*Pax4.157x10~3m3
n =
y 8.314 ] mol~1 K~1 x400K
ny, =5.31x102mol (04+01)

(04+01)

(vii) X209 Y ¢0 Byenuzs 081 qunbmad mossea g B0 28 mebn ndsist non weewdos
8BS g B 80 eb ¢8 wews ooy, 08ed BEod exdnt/edny cxfduin,

Y 3066i®n s5e80 @) oo ®u.
Y o5 DN DR teenimn 8. D8 S Y 8 Oxdun eedd peesns se80

Eeped 68. (05)

00 : (vii) 6o e 9O 8080 Py° o® Py ace BEndc amnas o6 53 0.
£868IODO DG @0® @ Px° o Py goces gxd 8o gno.
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B E— CzH5CH""—'CH3 4_.___r._.__ CszCH=CH2
OH
Br

8o - gy 05x6=30
H*/KMnO, esoewi® - @8 06x5 =30
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AEEESOY b . (01)

(02)

oA Newm
\H

CH3CHy——— + Bri T CoHsBr + H0
e0u® : tagn pedloncs gbes

(i) go eqwsl BB »oedm® (nucleophilic) auede gBfetd ¢ mwenis gecsedinm®
(electrophilic) guoda gBBwrm ¢ wrln sqws oosln. que 8 BguBewnSes e
gocdetunBee wemaoadm.

o _
BEtemIdm medmns, Bl (02 + 02)

(iil) BewdE (CH,OH) e Omenic (C,H0H) co sovwio ogm o8t 08 ai88n xlesd O]
a8 ey 308 wensd mduim. {(crpes 3.038)

© ®
CZHSOH + Hzo _— C2H5O + H3O (02)

S] ®
CgHsOH + H,O === CgHsO + H30 (02)
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62, S60 8 uo®ieEm wgBa On MinCH. N, . 05 o woRben qumecd Bom 82’5@
:@ﬁi Ty goemsd won O g, A 40 SBu DR erBel chercs woo BELS Y
Bo (: @ome Loaciom oieel. d8m cdaed g C o8t gum »odss cred. B a8oq S8 gadences
el Ba® chea wde B88:8 me 89 D meom weeding oweeld. d8a ga@ei@cj’ 2 Deds qum
gos @ed. C o D ewod® 2d0nfo £088e e, '
{m\g @;:aazt%m@ coes e¥e BEe® mg 80 Av B8 g8 918082 8 9:38mces gl elmed
SINIET.

(i) Ao B8 &foBudied moom & B o wgrnosim,
CN- & NH3 (05 +05)

i) ABCoxD#® Exm @i,

A:[Mn(CN)s(NH3)]* 83 [Mn(NH3)(CN)s}* (10)
B:{Mn(CN)s(NHs)]1> o3 [Mn(NHs)(CN)s]* (10)
C:K3[Mn{CN)s(NHs)] 03 Ks[Mn(NH3){CN)s] (15)
D:K2[Mn(CN)s(NH3)] o3 K2[Mn(NH3)(CN)s] (15)

(iii) A2 B8 815808 cumosis ectedifie Smmeust Bumin,.

A, Mn 8 R820% goi =+2
DB A 8 Mn D@ geeielin Do 1522522p%3523p63a° (03)

B, & Mn @808 ot = +3
05 B & Mn @ 9epedi® Doness 1522522p®3523p63a* (02)
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B @ow) Bon® ecentmedSad

ivy Con D3 IUPAC =8 Bardm.

C potassium amminepentacyanidomanganate(ll) (05)
D potassium amminepentacyanidomanganate(lil) (05)
800 Bomwe@s Gua eanered. aied Dumens S008 B s.

10(a): @=4 75

by @ L Ags) } AgCl(s) } Cl (ag) gecedind gog 9nBude qlic gffnt Fuslm.
AgCl(s)+e ——b  Ag(s)+Cl(aq) (05)
(=" ¢ 8300 5wm) w5 gdSD Edd gOwnd.

I, Ag(s) f AgCis) | ClMag) B geesteqlt) Bmiw ¢ eend Agt wsigews §n JgisdBsien
8 sepst oistn. Baed 8803 s mosts.

XTD. (05)
Ag*(aq) @e@ied® &B8EO0 (0 EBEDD) BwtnNd eened. (05)

(1) oo B8l eemshs.

Fe(s)+ 2H"(aq) + 2 0,(g) = Fe’*tag)+ H,0(1)

I own g88wibd ape O58nde o ©xBude ol uBBs Buwim.

Fe (s) —# Fe?(aq)+2e (OSBmdsn gl oBE@EI®)
% 05(g) + 2H'(aq) +2e  ——» H0(l) (BeSBo0 b 5EGED)
(=== ¢ BRuo 0uD) 6wEk gD DO gdms 68.

x5 885w Beagsd deodn enfecs enie ubBBwd 80 B g o8 00 enisect
288 Degs @@nm Dco Slagme odsis.
=~ 044V E

<

S =123V
H(ag)/O,{g)/H, {1

Vifife‘z*{aq 3/ Fe(s)

580D emis HwO® = 1.23V - (-0.44V) e®3 (1.23-(-0.44))V  (01+01) + (01+01)
=1.67V (04+01)
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(iii) gm@ q@@am o0 0.10 mol dm™ CaBr, 88 ¢weses 100.00 cm® 28 100 mA D Bowm
(oD e o8 sdoBed cdesite 25 °C8 sanitn owstem &

\« - Ca’(aq) Brag) - )

- peeseliNin 8¢ O USBnde vy Ox8nde 88w Bosim.
D5Boen bl g&EE®
2Br(aq) — % Bry(g) +2e e®} 2Br(aq) —% Bryl) + 2e

ReBewdgn gbl) uBGE®
2H,0(l} + 2e ~¥  H,(g) + 20H(aq)
( e BRon uwio) eSS gdsd) crnd® adms 65,

Ca(OH)z(S) gdreds B8 2dn B8O om O DEG 0e5ms msis,

25°C8 g Ca(OH), 8 ¢aduon @@ma 1.0 x 1075 mol dm™ of. deesd eoBmdess
EEcH B0z, E80 mEsesB ol Nend b8 89 conFumne mssis.

Ksp = [Ca®*(aq)][OH (aq)]? (05)

Ca(OH), Do BB e ¢des O [OH] guwm eidggns = [OH]

.0 ~5mol 3dm™°
[OH™] = J : 2_110m0172m_3m e®} 1.0x10?moldm?3 (04+01)

6O®® e @ B em) gdes O OH &®XNe = now-

nos- = 1.0 x 102 mol dm™ x 100 x 10 dm3 e=3 1.0 x 10 mol (04+01)
085 DS dn @ Pedisn gexgus Q,

Q = 1.0 x 10 mol x 96500 C mol™* e®3 96.5C (04+01)

epediesn &5®@ne 100 mA 6D endm 06 e BeH) HHOD B =t

96.5C

t= To0x 10-3Cs—1 e®J 965 se®] 16.08 min (04+01)

(0ed) Buos e Fe®S 96500 + 100 C mol? goctsS @10 S6® B88nom ®um. mrded
B e F toeon ondo 0o @6 F arpdsd @@ o0 gra® 8itén emen
GEODG WOB®.)

t = 16.08 min e®3 t =16 min 88w ®w)

10 (b) = o4& 75
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