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M(s) + 3Ag'(ag) — 3Ag(s) + M (aq)  E,y = 246 V
Ag'aq) + e — Ag(s) E° =080V s sgrin Geener.

25 °C @ev M3+(aq) + 3¢ > M(s) sisligd oiSanrbasdian Bukd HIDHeH ophsn
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2HI(g) = I2 (s) + Hz(g)
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(@) CaCO, A Ca0 + CO,

(b NaCl + NH3 + HZO + CO2
(c) Na2c03 + COZ + HZO
() Ca,(OH)2 + ZNH 4Ci

NaHCO3 + NH,CI
2NaHCO,
CaCI2 + 2NH 4OH

apsdeing  srssCunsniel sigb O iurar GG sbpeait sigsiomsy  sBUIGD 2 edenouimengy
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(a) Casdlisaisns FougdHlFbsismms s Fb.
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{(a) snu epsHfssifeod Sempehaet AT
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C(s) aysag: Oz(g) o Leit srésvyfipha .40 mol COz(g) m o gasgeaullsd 40 ki Gesdud

QeusfelOUGD. Blsbsrms Geriiuns’s et sabusellsd as/ams o eiepDLTaEYs aiabuiresens 7

(C=12, O=16)

(@) o ops COZ(g) Bemem  C (s), Oz(g) ol ifmswmmiws Qedmging 100 kI Qe CamarliiBans:

& 11 gCOz(g) G o pembs@asng 25 kI Carnh CsoaaluiGaing.
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B siembsense wWihdb ool swas. (gaubains olameld sl h@bd 15 ysielssh aupmEiLED).

5 (@) 25 °C @b mal, B gfuspuédsol Gy SypbnamLguis sifasdas (BDA, HOOCCH,CH,COOH)
uRdl Bd Gemah K, mé sefasparsl Udsgh borpon suGoi gt

emedsd 20 g Hesio BDA aysng 100 e’ may, 100 cm® 7 srefusuiplieln  Sisdieomsnioumen mevleusTieyabenstid
Garedi.  saomeup.a  Grrpmeriburgst Curdselasit BHE GRHSULEG LML S Camprusne
L uBaleipen. @Fspsiiushale sepums BDA @ Afsors CersememiGurmst Sursselst opulsh
aremi gl steny w3 usLulsh gf 50.00 cm’ saeenand Friuelulst g 25.00 cm® saeusnsyb
0.05 mol dm™® NaOH segsaum_ st BuIfsaiur Let. &a), K7 usLaalelgbal CUBILIE L SRIeUSHeSEEhd:HTS
gpem@u 4.80 cm®, 16.00 cm® NaOH senpssissit GomsiiiLar,

(i 25 °C @b raf By sfueppsdolulss Nuhbpaoguld snflosssr unbuabara LIS Hé
Gomsh Ky mé soflba.

(i) By NyBpCpamiguis oufagHar smidms 8.0 g dm™ send spiugsh safled  @smutsosss
& FHpeneis  Hmido. (4.0 yshefiss)

(b) Beumid FTESRIBMTS HEHHe. HICUC B Qanneludss sramst Pure Hessmiue  oibe.
AH/KI mol™  AS/J K™ mol™!
C(s) + H,0(g) —» CO(g) + Hy(g) 130 140
CO,(g) + Hy(g) — CO(g) + H,0(g) 40 50
{) 2CO(g) ~» C(s) + CO,(g) sshigud  aresssbara AH, AS esuamopns soldées. AS @& @f
DS B GUMHD FTHBHIIL G Eemibign s ceilengd SnfEREe SHbd ganls.
(i) Cuwls ugd (1) s @fnl e srdsbd 27 °C @b suwiers et GuImSHESIS SelitIenUr
LUEIBRHS  a1B QT M. (4.0 ystrefmsin)

(©) Wemswensy C(s) 2ab 0.15 mol COLE) 2 1b apgur elepis 2.0 dm’ Gordmeag@s @GOl G 689 °C
GeutuBensouled Ginngsd swopflensvent) oEnLaGHE eALTULLE. FoFlemael oD beHsID Cesiefsdg@lsd
o_siten oypdHon 8.0 % 10°Paaen oo Lg. (689 °C @sd RT = 8000 J mol™! stand Qarsins.)

(i) C(s) + CO,(g) = 2CO(g) arshigond mré&mpasd Foponso wrpfled Kp Girener Barsneublumeiiens  epsIs.
(it) 689 °C @ K o K, syfuepmpd  sedldgs.

(itt) wonGmig wiBspmeauia Gl olaflss Qersissosdsd 689 °C @ wWema C(s) e et CO(g),
CO,(g) aiuan 2 _sieien. e anuslagb Osidsl LuGHugpssd 2.0x 10° Pa aeib. Corgg
gopimemiy  smLubturg CO(E) B ueFHuwds WIBBHMEE sefiGunsinfisit 2 gmellug i

efleIdens. (7.0 ysirafiseir)
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6. (@) 25°C Bsv senoras @Homaburands s Quasniatcrals gm GuIGSsorea S GRIFH aghs
Bflemmsd 25.00 cm® aueny mardaiuGesst apeon 0.10 mol dm™ Guosiembisos wmrasd HA mumfdbatnd Lgl.
Besageeder pH Guporen: 3.0 ek

(i) HA(ag) + H,0(1) &= H,0"(aq) + A"(aq) aielignitd  F106HLITC.Ig6n81H SEGHBOETENG Bibbivsamdeonhdie
s Linifens wmiled K b soutbs.

(i) @bGwaeafeon HA @t g mota sopssd @i eoedaoumsy apsub BOH 2. L6 plunbinys
Qanuiul g, Fwa@l  Usiafow ks Daey Bundiigs  semoauld pH serg 9.0
s @Qndss  STELCLE. Bunfiyd seomeufgsien 2 0y AB @& Qepflond  sadlds.
(25°C@e K, =10x107" mol? dm%)

(i) smoFd engss Begs Seliusat qpeod SunehHs Hundind Ssomel EIG 10LHEG MSTHEUILL G
gens Bundig eomauls pH mé sailds. (5.0 ysitemassi)

(b) AgBr(s) Bl ofldin smpub @F Gemoghasit Bim 2 turgb. 25 °C @b Sibsi sagane QuEGSSD, Ksp
aeng 5.0 x 1078 mol? dm™ geib.

(i) 25°C @sv Hevnp AgBro a1 swfloeuisd asreiuph em Byodu AgBr sepgedssisn Agt(aq) Gei
Lefensuds SHeiibm.

(i) Guls ued (i) v eleufidstinrL sspgoeidr 100.0 cm’ eyengs Peuo AgBreo el @ (pomanulsh
eoaubaiILL Beieng. @oupamaise om 100.0cm’ saseey snird aghs 1) Coibslul@, soflmeode
AUEHBEISD] SRR HHIG HEGSILLLE. BFsbsilnsdsn fAfsme Haiie AgBr sl (pmemsu Tt
sigulsh Beiremip siehAIGHES. Bbsmysealsd Aghag) G Gsfey wrsrs BEssdhempBl ? 2 10El
eflen_snit elsNbHGHS.

(i) 25 °C @sb 1.5 x 10 mol dm? AgNO, sengarefer 10.0 cmde b 6.0 % 1074 mol dm™ NaBr seypsedsi
50 cm’ o b sesslUGDEUTE aEUMEEILED Sstdlol G CUTGSSwIM  sefileUl
LB s aiglieammis. (5.0 yenaiassin)

© () g B fug selss soyeps sopomauigeim el submouls Siipsth P symb, Slgsy
DIuGmBUTH DbFmset @eiigeagid aed Neaemdbiwsst X, X, sy oiB5Ceusmen Sieumniiel BHybued

el pheREs  (penmGL PIO ® 1D Pzﬂ 210 G
P-7
B -5
(i) 50 °C @b Guslamsd, embamsd syfuen SLRGD GSGs SoIFQILe  FoBlomeouTgisisn Sy
ssosls spdst 4.5 x 10 Pa geb. Bataiudmmulsh Cosdame, anGamed oysliabisr
Bgbusd sysfuigphbstisstt @eoptu 5.5 x 10°Pae H3.0x 10* Pas b augid. sompseme Geolfu

X, = olsmid  SAL.(BS.

Bt HmGEWE Sl GEme s HEHHS.
1 syer swusenguls Quabamed, snbamsd ayfuebles apsh shenmisemstids Horfilds,
H. asf smsosuls wslansd, asams spfweubilen apst sismisemnens Heldb 5.
(i) Guwpuy seliysmenpd SIOLL G HHASHSMEMLD  DglHImLUIISS Qarei@y 30 °C Bsd
CusGeamed, amGamed wevsmeuilen SyelLiipbe—oEmoi] eIfiliLL hHlsnel e, SHemfEsvEei Bleor ful
BLGMSmUE S BEHmer aad  HEH5. (5.0 ushefiash)

7. (@) utigweSsy syl Geien @psmues QuighsisesT DIHHFD LLEILBHE, Lsfialgptd  LomMDmens  SIRIBIGND
CouelGyend s GS.

OH Byenuen: Gurgsisaiar LLguisd

0O
CH ..._g_CH —CH —(L—CEC"—CGHS H,0, spetarsbbsy KOH, Br,, Gsiibs H,50,,
oS 3 6 NaBH,, CszMgBr/&mg el
CH,

(6.0 Lyshefasin)

o_ing wihps 9 ugupapsaineg CwohuLererm.
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(b) Oefoupld sr&Ed AW L Gmsl YyemiuGhaesnens R -R, X, - X, syguapenn Sembisreis.

I.R2

H3 2. RS
X, X,

0

C H,—C—0-—CH,

CH—CHy
OH

(7.0 ushreash)

{c) () Jehiougpid snbasdbara QUINEPODOLS &HHE.

CH, CH,
CH,—C—Br + OH® ——> CH,—C—OH + B~

CH, | CH,

A B

(i) NaOH o ewrenr A @st1 sirdesdsd B @he Cuadsiors Casigib wohtprm efmenCunmst e sdamai
C Bt a1 molsnidh SEo. 2.8 usheftss)

ugdl C — &i@ey
Bm olendeapdg wihsfAnd ool appss (gabang eofmreia afem s@mib 15 ysiefissi aupfisiniBo).

8. (a) Gsgomay A (A=MX ; M =3d Geigious Cihs on sneadied weosh, X = gy aomsows Csibhs
Geemulisst) s gpres NaOHe Laybh Ssisay H,O0,2 Lgub (fisfleatiuGotuig B asdigd Cajmeueniis
somddns. BBd gm ptissmisman gete H,80, Bamed suflewondginlung Cajmen Cgé samdldms.
Gojemsy C syemg NH Cl2 Léh grsabufhs sfasmburgeisels gsimies Gsimer Dms soslapa:. dae
Doy Cenisordagoturs toPng Csrea E, Bored, sLssi g aryg F aduaaboopsd Smelms.
Ca 2 Grorasdoa F omuelss afld@nCurs Caefisning SHeobwbd G @i soddang. G @S Dol
FrsagaAaturg: suny H Caslel tuGasma. Bsusaryy HCl aumyap et Qe GModHend o G alsimms).
Fyen Heo Leal o Gursd Nagréaabufiba aimanQuigeaisais gamrs o6 Bowns #ren ey Ied
soddme. AGds Fiasmretandm Wems Na,COo L& ufisflsa uGoturs pinepsisn efipLighbloumsionnd
s ems. @eiefiplige] suga LUl B, suggrend gsnss HNO, Gsoned oufeowtbsiut sl Bdbaen)Faibe
AgNO,(aq) CaTdanupiotung et NH,OH @ soqud en Omed slipuigmend Hahdlsing.

() A,B,C,B,E,F, G, H 1 gfuamen Seaimbateais.
(i) C omeh soysbondens gmare NaOH Garsd uflafls@nburs o hisepde asmel SsugTefics

Buawrlahiat 7 Beanstaiiuybmll Curgsswre swaibssi Brsnuaé FOGHTLSLE HHS.
(5.0 usierfleain) |

fus. 12 gl unjés
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(b) T aisngmb Frdamyeeorsiilsn apsiy 2 Goins Siwisiset o shiener GeyBoone ouwsimenst Beomieiediishing
ereugpd LNBorHemenssil Bl HSHULL 1.

ufiGsngense SisusTeiL]

1. @ HCl Gewed T opflvwndsiul G, Gupiule  Opellane | gm apfn ofipuge; Q,
sopsarn re H,S osmiutind g 2_gmelrshug.

2. engariedemrsd Q smhminn Lol H,S wpupmpd aisbmiuBibeasny | b Craliuren semyasy BHon SHHE!
slgflpaud LDarHbasmabEl LS. &ojFd Galfssiu G NH,CL
NH,OH syglwien Gafbsinl e
H,S ol aojsane 1 il L gy o amin dipge Q, o mardug

3. supmLed apsoib Q, owdninri gl H,S wagsugid swsbmiu@iosy | g Qaeiefn sfipuge; Q
amggyend Gungesmabs i B, (NH,),CO, amgas Gojibaion s g _HENTHIL I

Q, Q, Q, edlus elptgaymEndsren LfIGFTHmE :

ufiBrrmenan SRR

. @imer, mara HNO, @& Q, aopésiiul gl
welrngaai L eeny ssyss BEHleewmbsinn @ | agm shpmgen sfeoBins soysab o mourde,
KI Gairdbaian. gt

2. e, meren HC @b Q, seysbsiulL gl amys | 96 vFemeRm efipLigs; o greutsug),
gofiprasun. G meta NHOH Sajésliul Lol | smepn ahpugsy sarbs B0 Boofns
Qameamende Gwognd ggren NH,OH Gofssiiu L g | smysteorsionns Shosl.

3. Gedips HCI@ Q, sapssiu’ §, smyjse sainmsos
Conmenamdg 2 L URSSIN L &) R0 LFMERDE Solened &L HEHE.

(1) wempost T @Qavisiten & Goons SIS QpEepUid SOBISTens, (HIJaTEEsT Seftaeaim)

ii . . s efipLigeymefislt EyanendF @ hSTrimensT 61 5.
(i Q,, Q,, Q, = thLigsy i @by ok (59 ustafissh)

(c) sovgasd U Esd o siten Al owsimeflsn Genflonsud sienfisusiesl Neloumd BLEpam LEUSTUBHSILCL &
pH=5 a5 = _sienbuagy AP omsimensn omubafin gif G, AI(CHON), setpaunm sfipuiguisbsiengibsis
sengase U @ 25.0cm’ @ine Vms S-mabyn Aeulbemeds (odldr aafl Quimens Semsremiiido.,

@@ , C,HLON) @opdbaiiun gl sfipuigey emgsl LILCE, snlsd engdhs pflansd e @, s KBr

OH
SLhgL @aen, merer HC @ sogssiucLs. s Besorssube 0.025 mol dm? KBrO, g

250 cm® Gojsatinr gl Gl &m Ll L polgpepulaBurg feb sibatms eemonm:

AP*(ag) + 3 > AGHON), | + 3H'(2q)
OH

AI(C,H,ON),(s) MAHCI_, AP*(aq) + 3 @@
OH

sl om sl Br, g dminiiugpetss wesion puon KBrO, sy@ib.

BrO,{(aq) + 5Br(ag) + 6H (ag) 3Br{aq) + 3H,0()

Br
+ 2Br, (aq) ——> + 2HBr (aq)
o B i

Wenss Br, epengl Kl o Lot grasbufibs Iy b sob. o Ushen I3 ays:1 0.05 mol dfn'éNazSan Q...E_SUI
RGNS STCIQWTEN LUsLGH Hudssiiun L g apoe usiefiay  sLagbhed Bosmeninle
Na,S,0, B mensuste) 15.00 om® eymb. U seopaedmesion APt @ Osmon mg dm™ Bed safids

(Al=27). (5.0 usteRaeir) |

[ué. 13 gl unjss
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™\
9. (o) aanepgle Goomesuls @i Sysmums mahosmnfme siepiEG LB usiEsmevhsps Bmdl oLl
IOTEsmeUel GUEISITEY euemFINLE L. @@ urliFsd BGsrd Glucd #8p syl Gsiens).
Auipsna  apeolblunghelisslt, o @HUGSHF Causigpenss, almerCUIGME ouammn amsEGEILISHE
dedeumid @afuiBest LuSILBSSILGE .

®@UJ['D6U)£B apsvlIbLITReR &fjju_&;g‘;l& s panm sienenbiLITHeTT

o oty (P Gar o podmaomws

(SSRGS )

P, syong ownp Qeudiiflensoulsd g syeuorasds
ETEROIUEBID  H0FHT  @ellens 2. HThGaIEHBEGL
LisHit B b LEID.

P, sy Gouefihpnd  smelumas/aelewwires
UARUMEnID smefwrsl Losufisiu@b.

P, oueim fmbs sergnysemns Guemisusisanss
Feam(pld  LrtsiiBd s,

0] Rl,Rzégaﬁ]m Buwimens apeolIGLTGeSG6T Byesen WD GenmubTemim.

(D M, ,M,, M,, M, sl 2 ugedls Qeuisigpemmest préenswid Semsrssis, |2 +b @ oiGorefun
o Mubhd) spbevs U Qewsipenms].

(i) P, Glam smp Pyesnguleorsy efensnCirmenbemen Sanasiemi.

(iv} M, M, 9180 Qewsigpomsenl & FOUbsULLL LIQUPaBEDMS GHAE0TS sSufdes (o usremissdien
sufiinn mimeht  oiasdliossig).

(v) M, Lewsigpmpulish LusuBsHsiuBL o usranGSma amihs CuLfiGs.
(vi) M, Qsweigpemuisd LLSIUESSILED 2.l BRIRIEGTIS.

(vii) PP, P, audliu @eilaunsiifisngid @eibam@ Lwusiumt el g s, (7.5 Ustiefiaein)

(b) &Cp syl Bsiten UCigwismeell LsTLGGS Demlanbsensg olem. aupss.
w
CO,, CH,, eslligpiision goo@yraarisisst, NO, NG,, N,O, NOJ, 50, H,S, CFC, CaCO,, Fyaild
QuMmBmreSund, Beudaf _

(i) oulfieo wmpded sngemoresr anysmaulasin B Gomsmen Gemosnl Bsuslarbissi s
sifleoipsny sistotsy ghubSdnEs sdLDeF FOMLUGESL SFFTumE SwEUTESsRE o gell o
HHEHINE eNNEGS.

(i) oufieo wenlp GipsSed LISHEOTST SIEGREMSN GHUGHSOEmE. Bbsbamms abHIONE YITIE.

(iii) o ulgasal @ afQuimsissial Heaid SITEIOTES Glpabed SralBD Apdmy Hemismsn ey
geubloursipfieh dpso(p gBUBES LGB G LTSEITE Glpsd TFdmanulsl SamEems.

{iv) "masbandsh Carely Gorss aefiosi_asds Hos  GoDBES  oEmeled ST
ungsioren  @ipsh  1lpsflmasmsn  giubhgn. CFC @ gf o smemorad Carahl HéEmbop
efeTI b &.

(v) uFensall B eumysss @hey SDoRmeil  osiemubast  golGerdiznd  sueiiosi_sogafsh
UGsupmgd  srgemiomsn  oefigF  Ceumim@est g ofab  eBuies.

(v} 2 ufgdoma § fCurgsiselen seasfaBurg  STalmBd  oufley  aTuEsmeT  SEDmISEIE,
® Suwhemsl Gurgenss  (Llwwelslighs  Oefabsiis)  aedonmn  LUSILGHHND  CIeLIBENEEF
FuaUBHs  EgemuendF  mosiunBeamen  UUSUBESHF  s@hewis  olendags. (1.8 useflosin)

»
[ud. 14 g1 unés
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10. (@) X, Y, Z sayfwer Geoamigs Ceimamsl ogih. s aenbsrans Capsljaaiipdmps Garaingmeeb.
X, Y, Z syfusunien Sevenid CatensBsien Sanmiselen (orgh 2 Gons g Siman ol Benembgiasn
Gemenuiseph) ognbeiu smoigsst wemGu FeH CNOS, FeH,C,N,0,S,, FeH C;N,O,8, ayew.
apsiy Sohaaiseiiaund 2. Grors owsh 58 gLACUDE Hamevanu b ansmg@aS@w geuleugy Saemsuuliepnd
Brenil amswre Beanulsds 2. Core swaiLe BeammbAnseb. BFbsFmasneisd Bememiisd Sis080TH
SenUaee Butllst omsn @By cunEEUIT STTHEEIIIFGEWD.

Brsmeyasy S oemg 1:1: 1 adp apeof oldlssdsd X, Y, 7 gyfusumeops Coraiig@hh@. smysed
S Gisusiten gabauns sdierand Gende; 0.10 mol dm> ey 8 @er 100.0 e’ @i Bas AgNO,; sasmevs
B dmGuIs Wehas Kim efpgQemein 2 meandwg. sipuige) Bilemsd sesulul B, wimprd Hemin) GuBLUIGD
arsny  seteBliiey e epssi L. ehbugels Hemlay 7.05 g sussliahog. Sesipugsy Genfibs NH,OH
Blsh HEFUNDTLL T
(wehssit ehiplugellsd oi_rigld @rsmues Gayemeaule sni dpsobapms Aelle = 233)
(D X,Y,Z afuapis o Cors ouusisenlsd Senambgister @esullamen Genmisress.
(i) wehesh P slipugsiel Ggsnuend GSAYSHBH HEGS.
(i) swyentismag sbs X, Y, L adueupflan sl empiismeng glenis.
(iv) erfleSslyempeit (en) @eht GLL ool B Hylen BHelisrigh

H,N—CH,—CH,—NH,

aflelalyemostt Gredil OBSIFH Sepiboeionre o Bets ST MY o Ll Bomnbg Hbsed

ot Q Bloven (org). 2 Goons SIUGID oisa o Bensmbgicien Sememuleenid) o GoTb@alemdl.

Q aoiilareons Sasdiamissmss QormLg. Q S slLowily GHHAIHMS aWwdH DiH

SEL6NIOLIGNL 6UEM]T&H.

@iy . afeSalrenwst 2 Gmrs owsis wisdh BoenbAasel ah  SHGS. 2 BTG
SLLENNHF GoarsHss aflafympgbans ‘en’ ssigud SGHSEEME LLEIGHEEHIS.

7 .
(b) deiiammess 2 10d@Gs ST Belisre. (7.5 ysheritaain)

€ AINQ,),, Cu(NO,),, Fe(NO;), ssftusupien 1.0 mol dm? frssmysmssi

@

Al, Cu, Fe gl o Bovnad Borsbesil

®

2 (R} uTekGalst LWSUBSENSHGS Coeemwurar Gyaruen b rgsissi

@

aLgah sbisst (conducting wires), (pseemeums
Bepmitg Guweodmorall (eleumd HreEEmD auphrain i Hesmer.

o — o = ¢! =
B0y p=-044V,  Eps 166V, E2, , =+034V,
Fe Al Cu

(i) BwBeo syl Guigsitsenemil LUAIEHE 2 hendadhaigll apein OHTamLUIssE  SHERIBEGTI D
sufiILL DT SHE .
euleung srnsdamnd Gl G, sCaE seusban soupid Gilsel &1 Ho.

(i) Buwem usd (1) B aepuiult. gaGsrg Weslfemuads sasHmHD
1. sod giullend sms.

11 Egeli me Sieels,
. Quends HamevsEral Wemmih SieEainEhbera FodLBhail Ganusmy FoaUTREN6NEH HHE.
(iit) @G s Geiten srFayeman/Gajenatselt 2 UL ursksslisd LBLIGHSIMSEDE 2 sheste sHHme
SIS SITERIIIGETEL  eilenb@hs,
NaOH, NaNOs, 2FifésfenD
(iv) OmrSash@led 2w ESEH Geovaid G GD Wsslysnuas Gndmpd angs. Gblseiysmniems el

ealaun sienpuiaid CUIGGHITE HEFFEBSTIH FD SeTeeaaEansIl LIUFGHS Seinshaliut Heleng)
sremeyy umnliel Eeameuensyssit LfiGeTSmamuisiBUIE! IIBILLIS! aEaa)D QEnsits.
BaansHs B Baaniusehd @ sLESID sbilam LSRG S @'&;ﬂ@&éﬁUUL@ Fiflgms CrIHHe

Nesteny <xBenmt. G owomuisysien o Geors owsimefisn Gaplley € mol dim? eren epfwnul L g, sBETLE
oopuigieten o Geirs swsisalsr Gefma Canurs sBHDI0]bE. (7.5 yshsiilesi)

st s
L
\ P

fud, 15 md unlss
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ST HEHNT DL 66T

i 2
11 H He
35 4 516 |7 89 10
2 Li Be BICIN O F |Ne
11712 13 114 [ 15 |16 |17 {18
3 | Na Mg Al 18 (P |S |l {Ar
1912021 122123124 |25 126 27 |28 |29 {30 (31 (3233 i34 |35 136
4 K |CalS | Ti |V | Ce|Mn|Fe ! Co[Ni|Cu|Zn|Ga|Ge|As [Se |Br Kr
371 38 139 40 141 (42 |43 |44 145 |46 147 |48 149 150 |51 |52 53 |54
S|Rb|[Sr | Y Ze|Nb|Mo|Te |[Ru:Rh |Pd (Ag |Cd iIn (Sn |Sh |Te | I |Xe
5515 1La-i 72 | 7317475176 |77 |78 {79 |80 | 81 | B2 {83 |84 {85 |86
6 |Cs|Ba|Lu | Hf [Ta | W |[Re{Os | Ir [Pt |AujHg | TI {Pb | Bi {Po | At |Rn
87 | 88 | Ac-| 104105106 | 1071108 | 109§ 110|111 1112 {113
7 | Fr{Ra{Lr | Rf | Db | Sg | Bh | Hs | Mt Unn |Unsu {Uub |Unt
575815960 |61 |62 63164 |65 66|67 |68 |69 |70 |71
La|Ce | Pr | Nd ([Pm Sm |Lu (Gd |Tb iDy [Ho | Er ([Tm Ybh |Ln
80 190 {91 [ 92193 194195196 97 {98 |99 {100 | 101 1102 {103
Ac|Th | Pa | U (Np;Pu |Am |{Cm Bk [Cf [Es {Fm |Md {No |Lr






