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yrsafHifed seATael

W 1. fivesk WO 1 ot e § g 9Ra d-Fu0eh (4410) 1 39 FQ 77
T ¢ ff a8 TF WHE O 87

Tl IR (TRIY] I = 47 ) U + | SifaRidRor raven § 4410 560 =
T R IRy TB DY) 3§ T8 +2 sifediaRor sraven ot quifan @ swfa 409550
fa=aral ara: 4 0-3T® Il (40°%) BN & FRY W HHAY T /A T4 R

WIH 2. AR, Sc (Z = 21) T Zn (Z = 30) F i F FI7 TAR 1 71 qaQ
&9 T 2, A4l 126 kJ mol~! if?

T Rid (20'%s")d o-7re Tl wRa R ar@: 0-F@ & 3aegr aifas duA 3§
i) 7€ H7Q €l ora: ARt & TR 7@, el arfes 3 TR A o &
AT AN TR € A anlenga i ¥ senfad du gda 81 98 R0 R 5
Rie A FoF AN I JHaor AN § wa) F9 Bl
U9 3. WHAY Wl Ht 3d AW B BH-G1 O 9 o § i
HIEE T & T 40
& WIS, Mn (WA i = 25) B S e fa=are [Ar] 305452 R1 T8 @A
DYl § afFHaw ifriHERor ey Ui R Atgfa +2 F +7 (+2, +3, +4, +5,
+6, +7) TS
WIH 4. R F AU Eo (M2 /M) 1 91 TES (+0.34 V) B 39F St
FRO
T & urg & fag £0 M2 M) @1 A B i aret R iR awa R
(i) AgH (FTF TRR)
M(s)+ AgH — M(g)
(i) a;H (3mEa TOA)
M(@)+ AH — M?*(g)
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(i) A rerarory H (STeTESH TA)
M?*(g) + (aq) —> M%(aq)
PR H FH I F 7 S IAT FAdoT IR 1 94 FH & 79 3 B
& s AH A SRl g S grr 98 B ® oW IR & o
E° (M?*/M) &1 911 g1 2

W 5. THAW ql H wEH A ¥ SE el (v qan fydg) o
At IR i 19 FA e

T vem a0 Aot A wem amE A IR § sfvafya wafa < § wife
Y- 71 ©fia 39 'e 9@ B Rl SEra: A TR @ 9F add
Ty amw § 3fg & wa Tea @l Tl o § &R oRed= @
IR A MR & fog w1 &9 @ 81 W&fE Zn & o 99 5= g &
FfE Tg 4s TR A IFAT B AN Bl 05 3R 010 I R sl wu @
W1 B 3 T9d fY amg A @ AE S= g R

U 6. F% oY TN IoTaW SHAHEHW AT FAA AFHEFS AT
TSRS # € i wakia et @2

&l e aon wgaids R & fagosroneiaaiel WM 9= R1 oW &
A (3iTFaTge] T TPRIES]) § A 91 Y ST STAH ifFUIH0T TR H
JTiIHa B e R

U 7. Cr? w1 Fe2* ¥ 9§ 9 Uad 399 & oo i ?

& Fe?* & gomn § Cr?* waal I9EIES B
E (e jorery =041 VAT Eopoar o0 = 0.77V

E° 7MY 9 ¥ a1 R & Cr?* @ SR, Fe?t & aifiigR 1 qorn A
I |/ B S R

cr?t — ot

@4 (3a3)

Fe2t — Fe?*

(35 (@9
FI% Fe2* (30%) 3 gftwa wers | 3T T fArser anampa q¥HA R o
Fe?* @ T A Cr?* wad JvaEd (FEF 3qH w@d 1 AEH
SifFdIHo & W R) 2
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U¥H 8. M? (aq) A (Z = 27) % faQ ‘Weshu-ur’ Y=g Sl St TOEAT
Hif)

Bl Me fg (2 =27)=[Ar] 307 452
M2 &1 gaagie e = [Ar] &7
T ML T

M?*(aq) g # 3 Igfva gaeie SuRe € @efdn =3 R wEwY A g @
K= Jnn+2) = 3B+ 2) = V15 BM= 3.87 BM

AT 9. W R R Cu* AP e foreraq & st w4 7 €7
6 wier faas A Cu* (aq) Pt s aifdfean < @

2Cu*(ag) — Cu?*(aq) + Cu(s)
e fa@ga 3§ Cu*(ag) amg @ g1 A Cut(aq) 3maa &1 3t wfia =
TS TR TR, Ao He % BRI 98 Cu?* o & o 7
W arelt fda s O 9 afigfd e R 39 geR o few A cut
I A werg Cu?t I # yRafda & W B

AT 10. QATES NG A a1 A U6 a9 O a9 & 99 WeAras
IHTA Sy g & i ?

T JAFTIS IMFHFT A AN A TP a9 ¥ TR a@ & 99 e e
ey g B TS 5f goagial S URECI UG 4f SRSl B IVET gAd § -
tfedfas aw@l § 950 gY A AP AW F IRY WMHRI A AP A0S
g Rl
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AN
W 1. PR & st R fafe

@ c?* (ii) Pm®*
. 4+

(iii) Cu;' (iv) Ce
(v) Co?* (vi) Lu?*
(vii) MnZ* (viii) Th*

BT (i) p4Cr=15225205 352p%54s a1 [Ar] 305, 45"
Cré* =152, 25205, 3s2p% 3 a(Ar] 303
(i) g1Pm =1s2,252p8, 3520% 1, 4520% 195, 55208652 AT [Xe)ar6s2
Pm3* =152 25218, 352p% 10, 452p% 194, 55208 a1 [Xe] 4f*
(i) pgCu=152252p8, 35208 1045 a1 [As]30 1045
Cu* =152, 25205 352p% 19 a1 [Ar) 39 1°
(iv) sgCe=1s2252p5, 352p% 10, 452p% 19", 562p% 652 a1 [Xe] 4f 150 1652
Ce** =152, 25205, 3s2p% 10, 45205410, 56206 a1 Xe]
(v) 27Co= 15225205, 3520807 4s? @ [Ar) 307 4s?
Co?* =152, 2526, 3520807 a1 [Ar] &7
(vi) 74Lu= 15225205, 352p% 10, 452p% 19714 552p% '6s2 T [Xe] 4f 1450 1652
Lu? = 152, 25205, 35208010, 4520871014, 55205 11 [Xe] 4f 145d”
(vii) psMn=152252p8, 3s2p%54s2 a1 [Ar] 35452
Mn2* =152, 25208, 3s2p% 5 a1 [Ar] 30°
(viii) goTh= 15225205, 352p% 10, 45208 19714, 552810, 652082 752
' 1 [Rn) 602,752
Th4+ - 132. 282p6, 382p6d10. 482p6d1°f14. &Zpﬁdwl GSZme [Rn]
U 2. +3 Sttt staen f ATEdiEd @ & HeW o Mn2* ¥ wifire Fe2t
¥ A 9 gerr STt Tl w6 B
T Mn?* =152 252p5, 352p%5 (o wRe o-7e1)
Fe?* =1s2,25205, 352p%®

ad ARG - & FRY Mn?* DTS 3 g Bl Fe? Nfre anamsa a9
w$ € TS I o-FD 3§ 6 TATE B 3 A T FATHA @aw Fedt D
T § U1 @rE TN 3405 v R o
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99 3. €AY ¥ W Fie fF weaw dEw Suit % wew seam # 95 g
T I & T +2 Safiar e 3 St @ St s 22

&l

+2 e Fa@m| 2S¢ 2Ti% 23U% 24Cr?* 2sMn?*
_ahe famam|  3d' 302 303 3d* 3d°
TR A T a9 gl F A Q) 4s-3Fe B geM W (Cret A 1e74s @ @
1e” 3d W) 3-8 HAF w9 ¥ Wt ol Bl Fifd el @ 9RET
TG 933 & Y Wil 3d-FADI @ WA gedl WA & d1 30-FIH H
JgfAa gl B GE qedl Wi ® IE: gAgl B fA| Sc?t | M2t
qP oo wiar Bl

U 4. W9 EHAYT St & qeal o g (= e W aeh Siferdietor
Fae B Fafia T §2 IO T IR0 1 gL WL TS

Ts'eg @ wF 2 AR A T ARA R RN Tg WA @ I B
Bl

SIEIV (1) 25Mn= [Ar] 305452
Mn2* = [Ar] 3° (I wITd)
Mn3* = [Ar]) 0
Mn* = [Ar] &3
IS (2) 0gCu= [Ar] = 3d1%4s’
Cu* = [A] I 10 (31frs wIrs)
Cu?* = [Ar] °

Frefte & Mn2* amas TR qen I aRa o-Fdl 6 BRI AfF g R g
FHR Cu* amaa @ TRl o ol AT o-Fzal & IR 3RS wrg R
W¥H 5. WhAW ql W e e d AR QY T g g e §
ﬁa—%ﬂa’fwﬂmmsraww@@*ﬁ’

3d3, 3d%, 348 aar 344
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T i Sieiiao ST
03 : P (30345?) ; SifefidRol TR +2, +3, +4 TAT +5
S : PR (W54s") ; SRR AT +3, +4 T +6
5 : i (305452 sifaRiiavol @It +2, +4, +6, +7
8 : PaTee (7 452) : iferdiHRUl FTRIN +2 721 +3 (VFel #) (CoTT9H R))l
a? 7 e ¥ I8 R 8w o R '
We 6. WUH GHAY AR F SARN-enRInEAl A AW fafay e ang
Samor Sroft 3} =t Fear ¥ Taa iR s Wl w21
B [ScO,]; Tt W = SRR a@=en, Sc = 3
[TiO3~; v < = aifediaRvr s/, Ti= 4
VO3 i <iwem = iffiaxor s, V=5
[Cr07 12~; a1t e = sifefiaRvr s/, Cr = 6
[CrO,4J2~; &t v = iieiiaRvl s@=en, Cr = 6
[MnO,4J™; o1 E&AT = 3ifTIaRvI 3@wel, Mn = 7

U 7. AA1aE HA 11 2 AAAIg A= % IRomH 7 2
T ARSI IEES d AW ¥ wgdfeaw 9% WA den
Imafie s § wHE T 2w S R, R rdas e FEd @l T9a
FRY g R 6 e ¥ nde Ne @ IfE ¥ WY THS WG AT A-DRP
A W Bl UF 43S B GER 4F3AdEE UX URRETT UHIE FHH BT 8l I
FFAHT AR T IEIGH FATEA S 9F A Jga ¥ 9 H gfg D IR R
R w=Y] 9 rafe B & 99 ge o R
AN ArFaa F IRUM JRTES AFEA & A RO 36 IR -
(i) STzl oo FEIEERS & G FAU AVEIS AFAT & IR,
La—OH 34y & FEEAIE TP 9l ¥ TN T USRIz ao
TESIEIESl $ &N T La(OH); ¥ Lu(OH); 9% Hed 2l
(ii) e a1 &Y WHao B T F PR A AN ARHITS NPT &
FRY FiE T AR F Tl B By da Tl g enfe i
A9 vl & WG d@l W B S Zr/HiNb/Ta @@= Mo/W 3 |
A T A AMER & & FTHT A AER F 8 & IR §15
We q ERE Pl § e wEEa o IRt ¥ S
TR P B TN B
(ili) IS B T FNAS AFTT F IRV, AOATS & IV TH I
T, w5a T AR # IR A B T Rfv=aRl § sRv s R
R gr1 AR o PEERYT IS R S W B
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e 8. Werw1 g ¥ Ao R 22 A e Weenor aTgd o Fee 82
d-=Ats % qeall § B Y T THIO A0 F e T TR N TR 67
T WHAW Tl (d-iid) F IorEH
(1) SAaAS R 37 7@ & 9w RSN (n- 1)d 102 R
@ WMfF Ed A o afukes T SN S= 9w 9w, T,
AT, S| afa qen R areal, aifae TS, af@EsRa T
Jregarseiierar (Zn, Cd, Hg 1 BISaR) Ui 8l $7% Toie 9= 81 B
(3) IRHIMaS a1 IAFAE FdR wwrga: Aoft § 9gd gY WRAY] HHIG 5
FrI §HF AR T A A FBrems F IeReR @ 2 2
(4) I TASR INARF o-FEA F WA F TR AT adw A gfE B
F PRU AN F 98 § W R Te1 W TS GHA Aoft & al D
I e A gfg B R ‘
(5) SfTdiHRu g A GHG: 99 IR SiiRNER ERe gt
B IR e A A

Sc| Ti |-V Cr Mn | Fe Co| Ni [ Cu.| Zn
+2 | +2 +2 | +2 +2 +2 +2 | +1 +2
+3| +3 | +3 | +3 | +3 | +3 | +3 | +3 | +2
+4 | +4 | +4 | +4 | +4 | +4 | +4
+5 | +5 | +5
+6 +6 +6
+7

6 M*/M e AR fwdl A wafedi wmra: Aot d E° % ww
NS AHI @ A gf argei & wem vd fada s e &
o A wW gfE @ wEfa @ R :

(7) aE IS fAmd M/ MPT A sl £ ¥ e wE s %
wfE & gai R (05 W a0 =)

(8) 9N U ¥ T WRIgRTE T JTTEHE U

©) ¥ Il B TN FHAU @l B DS VA A T B SRR
M3+ §T; Fe?* &w1 anfl

(10) ¥gd A ;| 77 A T IW IFA S VR IR, IH I
AT T I F T F G IR B LITEA F IRV IS GHA
B B YT IR Bl SERW [PCl4°
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(11) S8R® 3T | % I IORIN WHTN F IR WA 1§l AW
V05, Werd w4 ¥ (HS0, & Fon #), e Rt smr=, ) waw
F (NH; & fmior %) anfi
(12) SiRverN AP B T TP T FRTHN DS T E A
% R 5 57 Affranl A & R angall & fed were & MR B o
T WA I H, N F1 C ¥91fed & W B
(13) Ra-argsll @1 a7 GV g & IS o TN S ) e
A A & BRU GO Ol N T Rsargal & wE
TXANGEF BN Bl 39 TR WE Rsarg $OR a1 9= TS q
B Bl orimAY uigell den WEAvl eigel & war N wa Riseg
Mefrs 7w F B ¢ SR T (Soe-Riw)) '
U 9. FFAw Oigst % IS A R TR JE@EE e %
TR o A f &2
T 789 9@ A d-d I wRa 2 ¥ anfa s seesife s
(n=1d*"%s"2 g R s T ¥, d-FrE IquReE g ¥ @ of wRa
B 81 A 7 ns'2 @ nsPrp'C waR 1 TS e T B

AT 10, A=ATEET gR SiA-di-Tt ittt srawand v 31 Wt #1

T +2, +3 TAT +4 (AHAAG: +3)

AT 11, &RW 3 gL = Ffg

() W a1 qn S S A sqeaer §)

(i) THHY G O T F T I A §)

(i) AT OTE ;T A T &)

(iv) oA QY T S I Ah I9T IORT F FE T S

B () W59 9 & U agfna see B 8 IS Igfie goee @

Y AT, TVl g |a qen T i W @ Wil g
Bl WA argell § IqYIPa F AQ IRV B

(i) T AR ¥ agfra saesl @ e W § SuRufy S= e
! & FRY Bl 776 WRASH § wqe Jawaives ara fhand
BN & e aRY 376 99 A9g e 8 8

(iii) ST WEA A T 1 NS @AY B /WA el FiF e |
fiffa =@ & oA g wEE ¥ R smefy 9 Rfdxa &
FIMMT TR } 72N =7 HoAt A1 J-FF § Tl I R

(iv) SORF & SN JB W AYPRS & IRl T SRS 9 Tag & WA
% 99 ey 9 B (IMEY TR & Iy vem wmAvr Al A engy - vd
4TS F SEE TR ¥ RS RummEsy, SERe W W
IPFRS A s d g A IR R g afERS 6 e § SaRera
1Y) g4 B 9§ T W0 SO H WM ue I @1 A e
% I aRadt sifeiiaRor sawn gufa § sxife A ward) Sere B
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SeERw AN 217 + S,08° —&» Io+2S03
9 ORI IffHar ) fFafif 30 Tor 2—

(@ 2Fe3*+ 2 — 2Fe?t 41,

(b) 2Fe?* + S03- — 2Fe® + 203"

WY 12, Siausrn Qv w0 82 39 ¥6R % i FEmo ageit ¥ fag s
TER A 96 =2

T Hw aigel & 3 D frl e sas & AR siqrrarh e A
BI? AR qTel WA I H, NI C I & vl &, siavraeht Afva sgem
Bl A e dwm argat & fag Ao TER ¥ T § [P B gRH] WEH
g1g3 & AAS | JEA ¥ AT ®HE A A 8

" 13, Wmﬁﬁwwmmﬁuﬂaﬁwﬁaﬂlm
egell 3 siferdiaor Siarenet HaRadier A R WK T 82 TR S
wE FIfNY)

T GHIU gl 3 gReEdHE sficiiery sawnsl ¥ Ue @A) a1 &gl 2l
THH SR IV} J-TPI A FATSAA B HIA FRAT B

SEERU +2, +3, +4, +5, +6 T +7 AFAER0r gy gufd 2 T 37 9
¥ TP &1 IR Bl FHHA qedl A, fAf= siiRfNerer s § Gma: ) @
AR U ST R V-] 2,4,6 IRl gwial weffia wRa) ® aen
Mg 3,5 nf

W99 14, 9= AERE FE A WREE eEmme I R wi faft & avfF
FfY MRTER SERAT faaa W pH 93 & 91 WHIT 9272
& (i) IS ITF A KCr0; THHI
(a) PIZE AP P I A Iuferm H Wfsgw a1 IiRrw e &
T Ffad #RA R BT I B gl

4FeCr04 + 8Na O3 + 70, — 8NaLrO4 + 2Fe O3 + 8CO»
(fren =)
(b) e & BHIR TV GRS I VT T IR gl TRA 1 &
AfITw Srgsprie & fed W@ B
2NaLCrO4 + 2Ht — Na2Cr207(s) +2Na* + H0

(HS0, ¥)
(mmza)
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() ORT =TEEHe & fiaas ¥ IRRIA FEARES PR MRREm
TEHAT W HRA Bl

NaCr0; + 2KCl —>  KLCrO;  + 2NaCl

qrRfIm IIEERe
(feea)

(i) PH I VK, Cr0; faeTga WR wara
CrL02™ + 20H" — 2Cr03™ + H0
T fren
PHIGM W K,Cr07 B KoCrO,4 ¥ wUiaRvl 8 Sr B
W 15. dfiem SmEmie @ AiTfiw fR @ Icor@ wife a
frafafaa & arg smafas g fafag
(i) AAEES AT
(i) JEA (10) faergm
(iii) HoS
B MRrM eEmHie e udd ATRNSRS 21 rcig Aegq ¥ 599 Ifadiarv
o e TeR @ weffig A o wahdr = —
CrOF + 14H" + 66~ —> 2Cr** + THO (E°=1.33V)

s wHHE
(i) KoCrO7 ) Fe*(aq) A Ifafhan
CrO7™ + 14H* + 61~ — 2Cr3* + 31+ 7THLO
(i) K,Cr, 0, 3 Fe’*(aq) ¥ afafhan
Cr02™ + 14H" + 6Fe®* — 2Cr3* + 6Fe®* + 7THO
(i) KoCrO7 W H,S ¥ Jfftha
Cr0%™ + 8H* + 3HS —> 2Cr3* + 35 + 7HO

WeH 16. Nfyaw sl A 79 W faf & aviq Fifw saefg e
AT R g WER
(i) IEE (11) A
(ii) SO, T
(iii) SrrlifeTn v @ sHfafiran wtar @2 sfafraetl ¥ T smafve aefteor
fafeg—
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&1 (a) KMNO, 3 TR A fAR 2R Wire @ M@ Fw3 & frg MnO,
I GG GTY ERGEAES o KNO; SN diicfieR®l & W wfera
a1 T B1 3EQY M & ¥ B SR KMnO, W BrT € W SSrA
1 Iclrg Hem A s feR eRem e 2 Rl

KNO '
(i) 2MnO, + 4KOH + Oy —— 2KMnO,4 + 2H0
(i) 3MnO§™ + 4H* — 2MnO3 + MnO, + 2HL0

3K2Mn04 + 2H2804 _ 2KMI’|O4
R Wi

+ 2KzS04 + MnO, + 2H,0

(b) Iira e § KMnO, @ Jifafdand
MnO4~ + 8H* + 56~ ——Mn2* + 4H,0 )
(i) IR (Il) I I WRE A $RE I, F iR 2 S Ry
[Fe?* —)Fea++e']x_5 ...(ii)
|HHR (i) T (i)

5Fe?* + MnOZ + 8H* — Mn2* + 4H,O + 5Fe®
(i) SO, 3= KMnO, T T8 SO3~ ¥ sifeiipa & Wil Bl
" SOp+ 2HLO0—— SO%™ + 4H* + 2¢~ ... (i)
TR (i) T (i) ¥
550, + 2MnOjZ + 2HO0 — 2Mn?* + 4H* + 5503"
Jtdfors s a8 CO, ¥ sifaiiga & o @l
CL03 — 2C0p+ 2~ (V)
TSR (i) T (iv) §
5G03™ + 2MnOj + 16H" — 2Mn?* + 8H,0 + 10CO;
LS| 17%. M | Ma M3 | M T & el 38 aigell % B R AN
feg T €

Cr?* /Cr-0.9 V: Cr?t /Cr?* —0.4V
MnZ* /Mn-1.2 V: Mn3* /Mn?* +1.5V
FeZ* /Fe-0.4V; Fed* /Fe?* +0.8V

I AfheSl & IR W Frafafaa w® feoof Fing
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& ¥ /Cr?t g % I £° Fonea (-0.4 V)R, T Cr¥* s & enfrw &l
Toifen 21 s Rema d Crd* A, Cr2t amge) d agefid 78 @ w3 8 Mt
F E° WM S 9IS @ Id: TG Fed* A Fe?t uRada & garn #, amwrd &
Mn2* § qRafda B o1 81 59 R RS angal & rfie &1 9gd1 9 39
TR 28—

Mn3* < Fe¥ < Crdt
Eo w9, argal o fEiael oAl 3 siteiiaRy 1 BH—

Mn > Cr > Fe

e 18. frfafad o i @ Sraw wiehtg faeraw & it e

Tidt, v3* | cut,sc¥, Mn?*, Fe®, Co?*
YT % fAT FR FaRw)
T Fad 3 g TiA 21 R agel o-de 1 I R S a3
@' @ (@0)g-F@ E, A B B

Ti% [Ar] " Aeraifea
v [Ar) 202 il
cu* [Ar] 10 I
Sc* (A1) A
Mn2* (A &® T
Fe3* (A aS Gren
Co?* (Al &’ Aen T

Sc3* qen Cut & waaimar a1 ¥ w0 a=n 10 e R e 3 o
e F@a @1 I | Tidt, v3*, M2, Fe3* qen Co?t welig feraa d de
2l

U9 19, Yo SHT0 it it gl i +2 Sl Sawansit & enfya Fi
T |

B 3T % e 3 9 g SR
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e 20. frafafga & d@ed #, dAlae w Weedfae & WA | g

g
() RS fw (i) SRATFT0 e
(iii) ‘9T T A SHR
(iv) TEraf sfafwarian
&l
w4, | xdtas Meds:
() R R kgt e
[Xelsad "~ 450% 1652 [Rnlgg 5146001752
IR, 57La = [Xe]5d ! 62 JTERV, goAc = [Rn] 60 1752
sgCe = [Xe)4f' 50" 652 9oTh=[Rn] 652752
(i) |frfERo seEy SrFNB0T FIT]
[T AR TR = + 3 A SN TR = + 3
I HFNTRY ITRN = +2, + 4. |3 IARAPRYT JTRN = +4, +5,
+6. ‘
(i) |qRwICRT T AT ISR YA T4 IS AR
WA B HHR 3ad 3 (I | RATYE= & TR @ F (I
X T) wea B 3 g "ea 2
I & A AVATae I@ B AR | T 7 vfedire @ IR
dfFeHiae | Ber g &l T 991 &
(v) |¥rmife sffmra rarfs afiarea
(@) ¥Fd g & 7R Al (a) €S T A 7Ry e
(b) Haa NIRRT WA B | (b) w4 YeHigs WA B
(c) A it T8 TR (©) A FHFEA”A T E 9
UO03*, PuO3t,UO*, anfdl
(d) T JifIZS T TRFAAES | (d) ATTES T FEFIFITS
FH &N B s e B

ued 21. I frAfafaa i g gaR & @ :83°?
@) a% T A1) Yaa SrAHRS
{
(i) el fyea § P () @Rt } Wy dperert Afrwds @
Jufeafa 3 98 WRedgees Staiiga & S 1
(iii) 3 T o T ST s @1
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T () Cr¥*/Cr?t Tm % faQ £° 1 A FHONS (-0.41 V) § Wafd Mnt /Mn2*
gm & oy IS (+157 V) Bl 390 I R B Cr* A U@ gaagH
@R Cr* A a1 a1 & 91 IS B H1 vl 8l Ta4id MnSt
A IATEA TEU P ATRNDRS BT Prd el B
(ii) PraTee (Il) 3T B INE P () ITTF H WP T B IS WAk
B 3@ P (Il) IEA e e A wrfl @9 ge R dgeEsr
IfreRe H SRR A Prare () srma § wRaefda @ o ® @n
difediga B < &l
(iiiy o' AT A1 WA TG H T TF gAder @ax warg =, of
fomara 7R FRA A wofed v B o A amaA (@ mm) sifdfero
JfafFa @ srgarguas FfRfHaN <d ¥ 56 ueR 3 sl Bl
WS 22. IMEUET @ A9 =N GEAR € ey faemd § sr@Eae
Ffafrarsti ¥ Q e )
Bl surueH s A, e & et (7@) @1 siiedieRo (sifediere s
1) T I9FgA (SifFs |@Em gean) Q1 2 R e tRumawy | fafi=
SR 71 B TR IR A, @ & wref R e e & g siteiiers o e
A1 § AT S 9 98 ER A & Y JTEES & I Fwan g
IR

() 3MnO5™ + 4H" — 2Mn 4+ l\ﬁn02+ 2HL0

(i) 3CIO% + 8H* — 2CO% + Cr¥* + 4H,0
fadm B B o I wdfta SRV i < | R
() 4HPO3 — 3HPO, + PH,
(i) 3HNO; — HNOj3 + H,0 + 2NO
W9 23, WO GHEO A0 F PR GG TGN +1 S Faeen i 2
o =i
T Cu= (A0 '%s! ia SR WA U6 FAFST BN @1 Fxal & A T8 +1
Sifefiavor srqeen gaien @ aguva wé fa=mw, ' wfka cut I g R
IQ: WM G A ¥ B Gy ©rd e 1w wa & fav +1 e
ey At R
e 24. fa=fafan i srgEl 3§ sgfiaa saaziEl @ T SR
Mn3*, c3t, Vo e Tid*
T A BT et faerga # sifearh @2
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g YwE  Igfaa sAaEE B we

Mn®* (Z =25)= (Al 3¢ [ | 1 ITI 1 4
c*@z=29=nx®  [1]1 1] "|_ 3
V3 (Z =23)=[Ar] 22 MH I I 2
Ti%* (2 =22)=[A] A" 7 ] | ] 1

6 T e A, 95 R A mafa S IR Feirg R A Cr¥t we afte
I R

A9 25, I @ T WRA argeit F W & fFrfafaa sifaerson &
FRU FARY
() UFAW 91 W e sifeans aray @, wafh Seaan SRS
Iedt s R
(i) WA O1g it IAqR AfRfiwo e AfFarSt T wgeiuset §
Wi Bt 21 .
(Gii) g F SR § Jeaqq SiRfH S Rl ad 21
& () difrargel A Ir<igal T A ATRABRT a1 g7 & A 6l ©
SIERU MnO (Mn=+2 ey Q) &RE & weEle
Mn 07 (Mn = + 7 SifafiaRTT srawen) ugfa |/ an<ita B
(i) 32 RYTHTHS B $ IR AT TN Fgi= 0 ey wmaor
a1g A SiFERT TR B 1 W &l T6 Ay sifargSi # sitwioE
HHAU €1 & WIA gAY A & 9 FB G A I AR
Jaen & fog SRer Bl
(iii) ¥ ST 9= fig HoTHESA $ IRV R SSRRO HIEH
SAFEEIE [CrO4)2~ # +6 SffFfidRor sraen qon ¥ sifeiromaT
[MnO,T™ & +7 Sifefiavvl srawen gafy

W9 26. fr=fafaa ot 99 & fag fafa= w2 1 Seoia FY
(i) TS TS | K,Cr,0,
(ii) IEAFARE ¥ KMnO,
T AR S U 14F 9 () $ 99
(i) AN & U 16 B AFT (i) S TIH
wWe 27. fig-agd w=n € Adatgs agst A v w WqE fag-ag W
IE HUTQ| F6F ITNT st e
& () Pisag @ @ ) | e aigell Ten smrgel & | s R @'
aIgail a1 Engell @ Nfa e ¥ s vaR e R grE 9w R
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(i) Frsrargd e TRaq Risagd @ S Aeine O (~ 95%), AERA
(~5%), TN A¥HTA S, C, Ca TAI | T Bt R

(ii) Pysr-argy o srfrs amn, A smRRa Risargl § v @ R
N 9GP A TN, FaF A T TN T fere I A Hg B B

W9q 28. SiaRtE WHHO o 1 §7 qaRY R Frafafan § $-8 wEg
FHi® SRS GFav ael F §
29, 59, 74, 95, 102, 104
BA JAARS AHI0 9@ ARG PV dq@l (T F<iie da)) B A Afvwi
A (Z =58 71) den WMyeAras (Z =909 103) B f-<ifd & ol A A
fermia F sk gag £yt A waw @l
(i) R 7Y oRw) T & foe soEgie e 36 TeR §

29=[Ar] 4s'x1° (0-=ife T T WFHO )
59=[Xe) 6524f3 (-<ife T T FARS AP )
74= [Xe] 6 14r1%505 (d-=ife T qen BV qq)
95=[Rn]7s25f" 60° (-=difes ded q ATARS WHIUI )
102=[Rnj7s25f1 (=it T T RS FHAYT Tx)
104=[Rn]7s25f1*642 (d-<difes a)

I GRA] FHIG 59 (erHTEs), 95 a1 102 (WeATS) A I AR
HHIY T ¢
e 29. Uistas dwil w1 WEw a1 Frafia 76 @ faaar i Setag aeit
F AT 21 37 d@ B SAFHF ST F AR W T FIT F AER
wga Fifs)
T UMyeAigs w=Ia: +3 STRNERY raven guifa 21 379 sifaiiavor srawenai
P W A0S (+3 ¥ +7 TH) ST 2l T8 AR 5f, 60 FA 7s TR H
OIS Y W AW GHF ol 9ra ST b FRv Bl UFeHtast B
SFAHRY gl F favvr § g e afafaas aw Rt & &
JfFNHEO Jqeensli & HaH A 39 ad) & IWET D HHIE IR 9gd IS BoA
B o<W 3o sifrfiaror sy

=+4Th §

=+5Pa¥

=+6UH

=+7Np#
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WeH 30. WRATS Aof w1 SHfH T FI W E? TW I W FAIAE A
foafEaw 39 9 F Saifaa Sifadiwtor Rl W frae Fif)

Qﬁeﬁm=agAC% 103'.!'
B AR (Lr; Z = 103)Wesias Aoft & aifxm aw B
s 103Ln= [Rn) 5’14m1782
THH TR SIS0 IEwd = + 3
e 31. gos-fam & MR W Ce* aEA F @i faam it o=
PRI T ‘T=HY W G F AR W IH TR ST 6t o1 R
& Ce(Z = 58) = [Xe] 4f'5d 652
Ce3* = [Xe] 4f' (¥TA TS YA ToATEA)
Ugshvl {1 A aN;
Ce™ @ g amgY ()= A0 + 2) [0 = 137gfa 33
=i1+2)=43
=1.73BM
WA 32. @A At F I W Al H Ioor@ FMAY N+ 4T + 2

SitrehTu Sraed Soiy §1 39 YER F TR q91 I IR FA F
e ety )

BCT + 4 JiTRATRO TR 55Ce, 5gPr T2 g5Tb H WA SR R + 2 3w
HIRA 5oNd, 65M gEL goTMTRAT 70Yb H TR ST R
qERE: 500 652 R A @ A ¥ QA AT AR+ 2 sifFdRe

yqen <A ¥ 3 FHR 4 99 W) IR A9 @ IeTha g 40
a1 4 TZUT TR I B, + 4IRS0 TR 9 B

W99 33. 61, 91, 101 TAT 109 WHIY FHIF I Tl & RGN T4
fefaw)

& WNAREE @ Pm (Z = 61)=[Xe) 45500652

mffrm @ Pa(Z = 91)=[Rn)5r26d 1752

YeAff@gg @ Md(Z =101)=[Rn) 5600752

YefiRam @ Mt (Z = 109)=[Rn] 5 607 752
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U 3. Frefafan ¥ g # Yetae AR % qei ao detas Ao %
Tl o T D o il
) fa=m|
(ii)mm‘i
(iii) TamafTes fafrariemar
Bl 19 & U 20 6 g 29|
WS 35. WX AR F WehHEO el O Aol Ht fgdg  gig Sof & anf
& wrd et @ Qs il F g R frafafaa fagsit w ok mee 4
@) ﬁﬂm
(11)m
(1u)m
(w)mwa&qm
&l (u)WﬁﬁﬁﬂNmméﬁmaﬁ%aaw TS G911 3 e

I v@a E 79 wum S § | a2
(a) Cr =3d54s' @ (b) Cu=3d"04s’

fada imwo Ao 3 5 agarg
(a) Mo = 4d55s"; (b)Nb = 4g?5s™: (c) Rh = 4g85s?
(d) Pd = 4910550 (€) Ag = 40055’

g v Ao A A9 agarg
(@) W= 4'*50%6s2; (b) Pt = 4f"*50%s ",

() Au= 4f1%590gs?

(i) NI Jawn wA &fdw T F 9 T@ W WA
Jfefiavo ey quia Bl e e § sifRiaRy sEwmn gaii
Tl T@ WHFAY AN F 7 A A 39D e R B SafE ~gram srawen
T g Aot F A RN W e §l

(i) FET TSR TTE: 1S A F I8 A TR 9 w® g T
¥ 3fE O B 7R 1Rs Avh § TB IR & R E e @ o 9,
WUH (3d) 9oft & awl A anE B (40) A0 A I8 a=l H s
T 9= 2l R 91 ST A IO A BA A B
Taf 30 U1 40 AR H snen 50 Avft & TR H T WA S=
%lmws/dﬁvhﬁﬂsaa;ﬁmwmﬁwqﬁvmnm
2l

(iv) IRATVAY JIHR AEIE: AN g9 §Y IRAIY HAIG 5 |1 GRATRA
T FIF I T I A Proarsl # SERR g9 o 2l 7af a8
79 P9 g Bl uRg w6 Aol (30) ¥ awl A gon A i
HFA01 AR (4d) F T TR B ABR T2 ¥ W GHFAU A (50) B
Tl A B o o € 9 5 ffde e Al $ e awt B R
TP FRY AHIS Iga Bl
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WeH 36. Frafafad sl # s % g 3¢ saaeil #t wen fafa

Ti2*, V2, Cr**, Mn2*, Fe?*, Fe?*, Co?*, Ni2*, Cu?*
A 1 TN A (NTHARIT) F U 3d Fed! B R vwR Ak
HA? gufz

&

wE | e | RN |5y gdud @ den W;:;a@#
2 2 _I_:]:’ %
“ ? % [ %

" 2+ 3d3 3 I___D 69
(i) v 3 t3g [I o

e " 3+ da 3 m eg
(iii) Cr 3 3 t3g E g

; 2+ 5 3.2 g
(iv) Mn 3d 5 t59€g 11 g

(1]

2+ d6 4 2 4
v ‘ Fe 3 6 togeg |_|—]1L 7 Tl g

i 3+ 3d5i 32 6y
(vi) Fe 5 t30eg g

" 24 7 5 2 8y
(vii) Co 3d 7 t3585 g

.2. 8 6 2 / P I eg
(viii) Ni<* 3d 8 t3g g FLFRFT] G

: 9 6 .3 [W1] %
® | Cu* 3d 9 t5; ed T

0] -n2+
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U9 37. W9W WHAU AU F T, AN WHA et e o 9 =
weRfa w2 € froyol R
T A1) 991 T 44, 50 T 6d A°ft & T4 | 3d @I a6 o0
¥ = & = IRo §
(i) oI WY1 Ao (30) & Tl B g H 3B W AN W awl (fEd
|HAT AN, 4 TN JAT WHFAOT AN, 50) F WA AER T 81 T4l
4d S0t T2 5d AR & IFEY T@ P BER T A 8l
(i) 3d AR T 40 AR F TR D T AN D e 3B W 5 d
AN F 7@ PN WD RS R
(ii)) 4d SR T2 50 AN F TE PN A AR TS T 3d AN F TRl
J 9= it B
(iv) WY HHHY Tl P IS dR TAFE 3d Aot & ) 9 e 9=
2 ¥ A1 ned iRIIRHIRes afeas AMEEA & SR R

U9 38. fr=fafen dge wiviter & T ol & 79§ 9 T4 e
free?

e TR I (BM)
K4[Mn(CN)g] 2.2
[Fe(H20)g] : 5.3
K2[MnCl4] 5.9

B T Il @) = /Al + 2) BM

n=1%faw p = 11 +2)=v3=173BM

n=2,% faup = 22 +2)=/8=2.83BM

n=3% fay p = 33+2) =/15=3878M

n=4% faup = \[4(4+2) = J24 = 4.90BM

n=567% e p=/55+2)=35=5.92BM
K4 [Mn(CN)s] 38 A 3, Mn &t sifefiror sawn + 281 wea § Ranmarp &
A (2.2 BM) T& g4 saag A Sufa 3 aven B1 e CN- ferivs arg
F 30-TF ¥ AT B MG IR a1 Bl TH ISR CN™ U T 87 favs Rl
qg AART TF ITHFADT GHA & T AW a1g P FH01 e d%sp° R
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1
3d 4s
1
3d

25M"=11
L

wee= (111
4s- 4p

K ]

bﬂ - -
w S -~
- SP° P
X P

[Fe(H0k1%* 30 D1 3§ Fe + 2 agwn A Bl p = 5.3BM3Tfa ® 5 369 9r
Igfa gATE B 9@ 3nt R f5 oW v, HLO & 3] aig o A e
g € O A W-geTg A g T8 IR Bl 3@ HLO Ud gdal & fervs R
Ho0 g3l EIRT AT 7Y gaagiEl @ 787 TR & I M2t 3 d2spd walka @)
T B 37 AR I RIS ACHFAD 6 gl

zape=|1m|:1:|1|1|
rere = [T TA T[] .
A0 T T 1]

sp3d 2 Haww

KoMnCl] 39 & A Mn+2 3@@n Mn?*) ¥ R p=598BM safar @ &
J-FF A 53T TR &l I: Tg WP agepadd qer sp-HHRd 2l

o _[1 IJ31dI ML
mnciz= (1 [1[1]1] ||:| l_l_l_:l

sp3 Wvl
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