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(METALS AND METALLURGY)

HYBTVZ?

ucrlt @I g ugret o fser & w9 § aiffegd fhar Siar 21 g9 I8 f 9d © 5 gE
geref, d A1 AITH BT Adhd 8 | I (AT 3 31fd) 3ot # fAed 89N IR 3R U1 ST arel 9+
uerel 9T € | Al B g engelt aer swirgelt # avfied fhar Sar 2 | fhg wn ag Afdad wee
A 2 b BIF AT Tcd o1g & AR DI AT AUN? $9 AT H 89 dcdl & I U BT eI
PN 518 AER WR 89 S 91 & ©Y § YA o |
9.1 ﬂ'lg(’uﬁ @ Wifas W BB A 27 (What are the physical properties of metals ?)

feell weell # ga uTgell & wifde 1o & IR H AT 2| 89 9 © % arqy adatelt
I B | 32 e Udell a1y AT U=11 978 off Fhdl & 3R 38 Udd IRl & w7 § At Hi=r
ADhAl & | 9Tqy HAT 3R g &1 gararsd sl & | argall Bl dies UR JATdrs] S~ il & aT
AT T4 &gy Sea Y IR faeerd € |

31TSY, B9 G1gall & YOI BT TEdT A JFEIAT PR & (ol T [haATHeATT PHu—
fspaTdeIrg—1
3T A—UTH U RO g3l STA—ellel, UAgd, e, {56 & T Yol By |
319 T GTgell BT S ¥ AqcAdT R IdTsy fdh—
. FIT T ITqE TARER ©7
. T T GTgall BT BAIET W YIedhy a1eR IT U=l §T5 Sl bl &7
(RET—egall &7 77 Bva THT 17 ¥, 3! NG B TIT BT 8 1S g T T8 )
B ol {3 arqell & S |1 01 H WAMGT 8 gy o1 =TT € | 31Ty, engell & o Tui
% T b oIy {B Ul R TR H—
. 3TT—3TelT Al SudRvil # AR - argell & a9d &7
. i H JRIfeT & foy e arg &1 ST fear s 27
. gI5CeM AR ¥ o1 & 4 27
. HIS T & g9 g9 & oY DIA—dI= AT argall & START fBar Sar § &R @i ?

T < & &) a1 & forg uas fafre erg &1 @9+ faar irar € | 91 SRor € & i wraf
@ forg e 81 a1g &7 START TE A Sar? g Are W8 B 5 99 & 98 Ua 9 S1fd dRoT
B Adhd © SaIeRY & oY dlal fIgd &1 9ad e8] a1ad © bw] SHBT SUART IR 9 AT
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UGN IR ARG &1 IR # 781 fohar Sirar, s forv onfdfe wRuT (SHET 3MfSrd FET BI41)
TATEY BT 7T 2 |

B9 S © 1 g1y smardaed, a=1, W1 3R f9g[a @& garad il & a1 I grfcad &
I BT B A1 & §70 Mo I qaHieh $od 8Id 2 | fheg 378 | o o7 emgelt # ot ary
S 2 S BT BT Yo AURHY SIRT, THHER AT SHEAT BT FATAD & | ST GART UG UHIST
R T HT T fIegd &1 Faretd BIa & | ASH 3167g 2 v il 9% 39 T9dhaR B4 § | $Hfery
el U T[0T & SR WR T Bl eTg AT Aemg BT Soft # @ 3o 71 2

92 H'I@Gﬁ @ NS EWEITI: (Chemical properties of metals)

B QW b ergell  WRON—1 @GRl @ Wit @ Wfdre g
| = d§ﬁﬁ?5ﬂ?ﬁﬁﬂﬂ$T¢Fmﬁﬂﬁ gk 9 3
A (Tom @ freTag €1 Wﬂ
m T;%i ;@;g ;E[ 6000 .Y, | 0.00000031%
. BRI o7l @ fehareiierar 4200 .Y, 0.0068%
3 g ¥ 3R e SR &4 99 urd &l 4000 9. | 0.0000079%
€ o & : T P S 3500 $9. | 0.00099%
IR 2| B9 I§ ST B TIAE B © (B
T, 00022%
feber T qd A wgs g1 SBT STANT foba 3000 %1 0000220
ST & © 3R a0 Syl fha-l 7 | 2000 2.9 0.0078%

[Elec
HYFYTD

L IR EEREEE

argell & e o SR @ 1500 7 6.3%
PR Y& O 7 U by S arel FH 750 3.9, | 0.0000067%
i 31?1; aﬂtmé é;ﬁig(ﬁ ;ggﬁ;ﬁ 1735 0.0000037%
forermae arfafranetl @1 st fbar o | @ 1739 0.003%
MY g1 Fhd & b R PIIR Aehe B f[aera= 1751 0.0089%
# i @& s e W AT &l faRemos g 1783 0.00011%
2 Siafd i gome & faorae ¥ did &1 Sloi
Slef TR BIg ffAfpar el grdi? sy, g4 1507 15%
e P IR <1 W U {B AR fIweme 1807 2.3%
JIfAfHaTan &1 rdcti B 8— 1808 5%
fopaTeaTT—2 1808 2.9%
(Rrersl & fore [A]9r— 3ierT—srer iy 4 1825 8.1%

FHI: 2—2 g BTV Tope, [07d Tohe, TN

TAhT S FINSTT FARIGE ABY 100—100 mL TTeT H 137 75T/ TE [HadHelrg THel § B/ )

. TS g 6 IREeRIl ofdx 8 $HA: 3, ‘T, 4, ‘T, ‘g, ‘W AHihd o |

. TREGFAT 3 AT 'd H 5—5 mL PIIR Fobe [dedd, TRETl | a7 ‘T § 5-5 mL Nid
ohe AeTaT T WREel 'S H 5 mL 3MRIRT Iohe 3R ‘% H 5 mL 9ifedd FeiNgs

faerae <fifsTg |
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. TGNl ‘31 H 2—3 ol BT it IT SN, IRETell 'd' # SMeR fSdh, IRE-ell ‘g # dfd
DI BleH, WEell ‘T H HHIRRA & B BT Uh Shel, WETe! ‘g TAqT ' H TFER [Sid

siferg (o 1) |

o1 : favermus affhar g1 aTqell B Afhadr B ger

. Ifa—<d e 9re Il IREHferdl BT JTaclidh
DT |
o 1 fAemd a1 g1g & J-wT H Dl
gRad gam 7 ?
o T Pl ITeY 99 BT & ?

o R 3T qaT Fdhd © (b BT Al a1
el o= a1g BT SHD AT B AT
q fRenfUa aR @ 2 ?

I T b URGTeAT @7 H SRR, PIUR Aohe
eI & BIR &I, 9 § b, BIR Tobe faoT I
PR BT 'S H AHIRRE, Nih debe e I e ol
g ‘g H idp, MRA Aohe fAeyT | mRT &l
favenfod oxar 21 Sefd W@ @ H dfer, [Ne
TJebe fdes 9 Rfe & ik ‘& # o, aifsyd
FoINTsS faoras & Aifedd o1 favenfod =8 oxdr |

31T I8 o1 SIl fhdT 31 e Bl S9eh U &
e | e &R & 2 «1f¥e Afha o1 e
2 | eTqRll BTSB! AfhAaT & Fed HH H Y@ W ol
syoft UTe Bl &, S Afshardr Sivft (activity series) wad
2| B a1gell B Alhaar ARv—2 H geS TS 7|

Li
K
Na
Ca
Mg

arofi—2 : afpaar soft
forrom (wremr it aiffmaeher)

Tedr srfafsharsfierar

v
Qe (e 5w sififsparede)
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ARN—2 BT I R &4 aFaR] el € b S8t fafrm waq samer |fey arg @ 98
QifeT Fa HF by o1 & | W 1 B4 9Tgell & JAd eddd H W e e @
SII—3MRRA, iR &I ek & Fau I fIwenfid &R FehdT © g 3MRRA, fSids &1 RS & Fqul
H faRenfua &1 v | Afhaar Siof H STggioM @ $UR S dTell 9y aq ol 9 AfAfhar -
IS S I Jad Rl ¢ |

3R &9 Afshaar aoft &) arqsil & 9 Yg $I H UTd B D FHI B A1 JoA B
ql U =erdr © 6 Aavy SaraT sfifdhareie gy Sii— |IfeaH, UICRFd 3R Sicda® ST 200
AT Ugel Yg dcd & ®U § UK s Sidid aad A AMThATNS g SRI—AIAT S BT arei
[RIAT AT IUIRT 8 T AT | 57 G131 BT ITINT H A BT HROT 36T UG H a7 (&
TY) H URIT ST € | @l Bl S AIRTD] gHerge 3R HHese W UTd &+ & folv S arg &l
JMIIHAT Bl & 3Id: SUT b BT H bl b WIH W BIF AT Dih bl SYART Y 59 UT fhar
T | ST S AT 9SSl §IRT & YT fham ST Hehdl € | 39 dRE uue] # Suarerdr 1fdd 8H &
gre W1 Wig O E9R 99 g B 39 Yg ®U H UK [BAT T D |

IIRT, ST 31R &7 QT arqU & 72 S5 Al I dadl T B o WIS fhaT ST Febal
2| AR 9 e afha a1qt |ifeTH, WieRem dad 9ife & w9 # € e € R e
WY A AR el fbar S Hehd |

3sy, < 3 afsraar Sl engelt & wafe fafoharett @1 e # S AETIdr SRl 2 |

921 3N &I 9 H I&1 H A T shaT 287

3t Afha arqi SIi— Aifea™, dICRrm e forfdrm sfferiio & wrer efwdr & faban
BT T | Geol H @ W Y BAT B SIS A BT R IifaATss a9l & | SHGY g1l
TR | 9D b & 10 52 fHRIRE & <a1 9Irdr 8 | Aifead o el & ffearss od
# gofax 8R 9914 F |

4Na+0, —» 2Na,0
Na,O(s) + H,0() ——— 2NaOH(aq)
UICRRM & AT B dTell JAMfhAT BT Aford FHeRor faRag |
B S © b B $H Al 81 SR—HI1R1H 8T &1 TS & A1l gR—¢R b
HAT & TAT TH B TR FHE I S A1 Toll I STefd] 2 | U ORH & BRI FRRM BT STANT
arfererarstt # faar Sam 7 |

[ERICASIERE

freer - FReM & 917 & 8 9 S~ 99 T gl i@l & oy SRS 8T € 3fd: ATaer < |

. HIRRM W BT 3—4 39 oW1 sl alfon |

. I I W ABE [N &I WRd S 81 Al 89 dg HCl ¥ SaiaR dhe u=d (HHIRH

sffaTgS) Bl o |

. &M W b HEIR™A @1 a7 HCl ¥ gaaR qRd Ml of T8l a 9he kA & Al
AR 7 ol | AMMHAT BRA T |
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. IS gAY fheek TR 9 g@EN IR
et A udpsax RuRe ofu &1 Asrgdr 3 T
N (RE—2) |

. AR BT & STl IR a9 AB& T S g
(IR sifadaTgs) @ FHIY el folens TR
G PR D! YR DI Sird BT |

AR JifITse @ Uafd Felid 2 arerar
&TRIY?

AEG A9 R 5, o 3R UgfAfaH gy
I ATy DI ATRITST I IAfHAT IR Sifadrss a9 §
ST g g1gell @ AdE W Udel URd 9T 8 | I8 W ¢
Tg B R Sifaiind e 8 <l |

-2 : HIRA &1 <&
2Zn + O, — 27Zn0
4A1 + 30, —» 2AL0,
B IR eTfedd IifaITSS &R R & Bl ©, $Y AassS o—vid AfTss qn

UG SiaTss SHAEH! BId & | I ATaATgS 37 TT &R Sl & AT a1 $HR SAq0T T2I1 ureil
I 2 |

ALO, + 6HCl —— 2AICI, + 3H,0
ALO, + 2NaOH —— 2NaAlO, + HO
ISTH VgrIe
PIUR BT TB1 T8l BT ol €] UR DHIUR ATRATSS DI Hlel T B TR I¢ Il © | ral
T T a1y ST arg W A SffaRiio & sifafshar T8 e |

g3+
1. B ¥ Gell Ble WR gl &I IHd HH Fl 8l oIl 27
2. AT SR wifedd &1 ST 8w 999 § i fhar ordr 27

3. ore, HIRR, VMM arqel @ Sifaio | S1ffshar & |HIeRoT forfay |

T < f areRrw, arfeam qer foftrm arql e forareier € | Fv=ifrrm ol 1fg &
SR HRaT | 3T, 31 eTgail & hareiied & & <@ & oy 8 iR ififhart <wad 2 |
9.22 T Bl @ Wid gIgq oiad 4 3Afifhar sl 27

3fferes srffshareliel enqy Aifea™, uIeRra dor forfdrm 8 Sia o siffshar ave arfcad
ESSIaAISS, BIgSio 14 3R rfdd HET H T IU~ Hdl & 3fifq Taf St rfifdan
BT 2
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2Na(s) + 2H,O()—>  2NaOH(aq) + H/® + &I
wifeTT 77 TNSTT EISSIFRISS EISSIo7

FIRRA ST 68 AMThaTele a1 8 Sd & A1l §8 JfWshdT PRl &, URg T Sofed AT
STl dTST & AT ol A SIAHAT B & 3R FIRH Begiaugs dfl ggeioid 49 a9R B |
TN g BIeSo I & goidel 91 g8 oTg &1 Ads o e S & fd: &7 IRAT 3R &) <l 2 |

Mg(s) + 2H,0() — Mg(OH),(aq) + H,*
A, e ok die SiRit arql =1 a1 88 oia 9 fifesar axal € &k 9 &1 T oa &
A1 | AT STl a0 & A1 SIWATHAT B o1 AT S TAT BRI I IR & |
2Al(s) + 3H,0(g) —— ALO(s) + 3HA
2Fe(s) + 3H,0(g) ——» Fe,0,(s) + 3HA
AT ATYHE UR Al dial, |7 o ey STl & 1Y STWfhar el dRd |

9.2.3 T Bldl @ o4 gIgV 3l | JAfAfHar sl 2872

B9 S & fob oTqU I Il & 12T SIffshaT dHxa FId ofduT a7 ggslor I Icd
A F |

FIRRA, e &R Ag @1 T SE9ladlNG Il H IMMWfhAT BT FHIHT forfay |

FIT {1 G S UBR AMfhAT Rl 87 |fshaar sl # s1f¥e Ak g | B Al
g 1 AR S UR IR & AT [hATEISAdT HH Bl SRl © | BH [hameiiel emgqu Sii— |iAT 3iR
e T ot & e ifafar T8 wRalt 2|

dfdT, g ATsfed 3Tt I fhar R BIuR ATgce, ATSeo SIgiiags 114 3R I g7dT 2 |

Cu(s) +4HNO,(aq) — > Cu(NO,),(aq) +2NO,(g) + 2H,0(1)

AT 3R wifeT grqy Rt 3RS (aqua regia) (3 T v HCI &1 1 91T A= HNO,) ¥
B fobar a=a 2|
U
1, g Srfafohamsll & forg AHfiaxor forRaw—

(@) DfeTTH DI STl © AT STfHfhaT

(@) @I BT STel arsq & A1 SrfHfhar

2 UG g1 @1 T BT SiaaliiNe 37l | IWhAT & Ugard Hiv Al 19 g1 272 Afchar
&7 FHIHROT forRRay |

3. RIS o Ped 27

319 B9 QI =T argall BT dd UIa Ha1 S €, I ardraReT & UNTd | D g
ST AT 8, A & S T argelt & wrer fAfd w9 e Suarft ae S e € |
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9.3 H'I@Gﬁ GRS (Occurrence of metals)

Ty I quue] H SUReT &l € | BB g1qy Uamia H Jad Jfavel 3R e Agdad rael
H g SIH & | WHEId: |ihadm S § A o7 arell a1y Jad dvel § fAed 8 oi—HT gd
IfeTH | STafds ifErhier Aishy gy 3= deal | fhar dR AIRTh q1hx FYad el | urg STl
2 | U H Urdfie WU A Y ST dTel 81 Sfdhrd—d gared [T e deed Fied g
2 3IR $91a T T[OI BT SITA T ST AHAT 8, WISl (mineral) BEAT 8, T3 BT Fepyor
381 WSl | fohar Srar 2 | O @it R g o A1 il @ik arggfet wn gl € aer R
Tl BT TSRy HH T H iR FlAuTeed axie I fHIT ST & 3D (ore) B & | AT
QST STl YHR BI A H U STd € | 41 3% Wi Bid & fbwg afl @irel rawh
TET BId |

ARUN—3 : TG & D

ERiCH D BT YhR XD BT TH XD BT qA
1 3ifITSS gHeIge Fe,0,
BB ICIESS) Fe,0,
CIETS IR ALO,2H,0
P ?-léﬂs‘d SnO,
2 HEC EIGIGIES MgCO,.CaCO,
AT (AT UER) CaCo,
DA ZnCO,
3 PSS 3R UTSRTSE FeS,
HIOR UTSRISCIN CuFeS,
4 Hhe foroeH CaSO,2H,0

9.3.1 BUNIE ® Y& WS §d ST faaRT (Important minerals and their distribution
in Chhattisgarh)

BRITG WSl HUGT &l gfte I U I ¢ | I @iTel IATed H BUNITE Bl o 4
TEQUl I B | F8f ol A 28 UHR & @S Suared & | 9MRe 78 & @l fed &
3G BT IE U A1 SUTGH I ¢ | BRI & U Aol IRofi—4 # g2iig Y 2 |
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ARUM—4 : BANCIG & UgE Giel
%. |G &1 9= foren < @fier o S ®
1 gHCISC SAdTST, ¥R, IR, TRIIUYR, YR, HeIREH
2 GRS E RIS, DIRET, SIAYR, DR, TXIR, HAIREH
3 SIELRE] RIAYR, TS, SISHTR—ATIT, BREH, IR, [SeAYR, g3, MeTadia
4 SdMEe | g9, ddRgM, [emayR, SToRfiR—ard
5 efdviglse | NRAYR
(PTerldRTEel) | (S¥I)
6 BRI qAdrs], g%
7 BHIRUSH Gddrs!
8 AT RIAYR, BB, NS, HBRIY<, IR
9 YD YR, ¥R, AR, ST2YR

" i .
HYKFPHU

9.4 ‘El'l_g[ﬁ (Metallurgy)

3D ¥ T UT BR Bl UlhaT a1geH (metallurgy) AT €T BT Fepyor

BEATH © | gTgdH d I IR B B—
1. 3D BT AT (concentration of ore) 2. €T BT fAsHYOT (extraction of metal)

3. 97q BT YEDR (purification of metal)

A—f=T oTqell & S/l W O1g UTa dR & [T SfeRT—ater fafdl &1 IudrT fodhan

ST 2 | JMRY, S AHsi—
9.4.1 3A¥D BT YT (Concentration of ore)

G A YT 3% # Srcafdres /A § e, Xa, geer der r qrglfgdr urg ol € o
3meY AT T (gangue) BE § | SRR W TG UK by o fAY g1 AN BT ST AT SaeaD
2, T RD BT WG HEd 2 | 3MSY, G & AKY Bl B A ARt & ar #§ oei—

@

T IR0 faf&r (Gravity separation
method)— ST§ 3RG AT MU & IMUIETH
gl § TR BIAT © 9 NG ® g &
fore g fafer &1 SuamT foar SraT ® 1 39 fafer
H 3RRD Bl IRIG GRIHR U1 Bl ERT Farfed
PR R ST B | RO s & WY BT
I 98 O € vd Srfgdl SR AR ol §
12 *1erT B forar SITam & srerar A g at
ORI & AT 8B 3T & ol & (for=—3) |

~ o
leg I

| ®H T drefl g

UI: BIaiIe a2l ITaATSS 3TO¥hl & ATE & .

foru 39 fafy &1 v far Siar 8, g9eTse
IRRD BT A0 59 Ay I fpar o 21
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(ii) ﬂ'@ﬂﬁ'ﬂ PREESU fafr (Magnetic separation method)
3D H FrIa1d U IR M WR 39 A &7 IudT fhar S 2 | 39 A 7 o
Bl INIH YRIHR FHH TR Tl dTel IaR & Uee (FRR doc) W STell Sl © | DR

Ueref Uee & SEER B & FR O © URg grdid uare yed R 9 d& [us I8d © o
P & g8 grd S Y9G I a8} 81 8l Ol | 39 UHR &I &R Held & U gy yaref

BT 3R TR gDy yaref o1 (RrF—4) | 39 4 &1 Sud 7 & 3 (Sn0,) |
SURT T IYfEA BT gId IR 2 fhar frar 2 |

"‘
PR Joe GBI UelNs:

RrF—4 : g guEmer oy

(i) ST Scemad A (Froth floatation process)
RAChISS LD b AG0T & forg 31 faf &1 Rofi—5 « wfthaar Ao v wefa erged

SYIRT fHar e 1 9 Ofr § aRie K
ThISS AD | UTg+T Aol el STl THeTdy Na e
IHH fOd I W IR JAIRd Bl Al § Ca P
ORI RO 21T ST B & | AohIgs 3TI%h Mg
P HU IR I DI U IR 99 Sl & Forda Al
HRUT T & Joldel SN foUd I € | 3 Zn \
JHR I8 BT 8o BIHY N & AT HUR Cr
3 & STdfh fASE], debe, TR SIIT 3rgfeat Fe |<mfie fafy
adlt ¥ 9o o ¥ (Rr-s) | N
SARTTS § e AT H Gl o IuRed E Pb S
g, gar I 9 SRIRpT &1 AigvT {69 UaR fhar Cu )
NIGIRG Hg
Ag gHia # a«
Au wq A

V Pt SYTRerd
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9.42 HIg &Il forsgefor (Extraction of metal)
uTg @ frshyer 31 A a1 @1 |ihaar qen sRRE @l Uafa R R Sl B

(@) &AM 2 o <1fdes foameliat angeil \ifead, ureRrm ok dfewas snfe &1 5a A
A T S WY H U HRAT DS 7 | 59 Al H [Igd g1 yaifad & UR 999 (cation),
FUT 3 (anion) ¥ TSN BIHR DAl WX SIHR JAUARIT B SId & d2I7 91g UTed el 2 |
Wmiﬁﬁ%w@lecuolysis)ﬁﬁ%\*lQ@ﬁﬁwaﬁ‘ﬁsﬁﬁfﬁmwm
SITaT & (ARofi—5) |

@) HeH IR 1 fohamefier anqell &1 S SIS s, Fehigs AT HIAC DT H RIS
e faf gRT Utk fam Siar 21 g8 B9 A1 A Afhy O1g SR-UNT @S9
JffTATSS AT ASHIgS A Bael TH BB YT BT ST Fehell 2 |

3 T3 & Aowlss, aArgs defl deMe & foy a1 U@ ual & SUIRT fhar Srdr &
ST 3T | T BT TR FRerdl o &l A |

9.4.2.1 €G3 & Hewigs AT PEIAC AT &I 3adIgs H yRad+

g1l & Fehigs AT BIAFIC WD DI Jqargs H gRdidd H o el 3|+ IuRera
arggfEa W R e §
() AIad FhIgS FAFH Pl ofd IR IT RIS DI IURART H IAD Tl I HH dIhH
WﬁWW%ﬂaﬂng(roaSﬁng)WﬁglWW‘#WW

B S § O SReT a1 @ AT & eI H ARedl Bl 2 | ol I Aehigs
3BT BT fHar S 7 |
27nS +30, —2—>  27n0 + 2504
(i)  WIEd B DI Sd arg B URART H IHDb Teid I HH A dPb T4 [BAT Sl ©
Fﬁsﬂmiﬁﬁ?ﬁqﬂ(calcination)ﬁﬁﬁlﬂgﬁfﬁaﬂiﬁﬁ?m?}mw?ﬁﬁﬁﬁl

ZnCO, —=—  7nO+CO}

PBIEC 3AD] DI TH B W d [IafeT Bhx P SIS FAgS 11 Jad Hd & T 8T
BT TS YT BIdT 2 |

9.422 g3l & JATATgS B g3l A JTadT

IIEDT B AaArgs H IR & YgaTq g1l & IifaITss &I A bl Sl © | 87g
3ITeRITSS DI YIS TAT A & AT AATH TH AT SIrar 8 d9 arg <a faRem H Ui il
2| 39 UfHAT BT W (smelting) HedT & | Teid WReAdT ¥ 7 fger arel srgfgat &f gem #
AR B € | W Ufhar &1 YR & @l Sl 2

(i)  ®rEd mEaA fafyr (Carbon reduction method)— wRTd a1 FRAIUT R &1 Bid AT
BT B AT arT WeT (blast furnance) ® STa @19 (700°C-1800°C) TH TH T ST © |

T o7 STTafdd Biee fuerell srawen # urd il © |

Zn0o+C —2 5  zn+cot
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(i1) TS 379ad= fafer (Chemical reduction method)— Sfsharar sivft # SHuv Rerd I T A
I Rerd a1q &1 9D oavT & faead o favenfia o= << 21 39 RAgid &1 SuanT 9=
R AT gRT &1 BT g fhar SIIel & | 899 g4 ¥ <l ©§ & $IuR Aehe & [dera
# MR a1 RS ol STe R HIuR faRenfd &1 o 2|

CuSO, + Fe ——— FeSO, + Cu

CuSO,+Zn —— ZnSO,+Cu

PRI AT S & 39 A0 gRT fha—{dbe enqail &1 frsapvor fhar S |ebar 27?

943 EI'I@:*ﬁ &1 e (Purification of metals)

YT ¥ U RIS # W%ﬁ?ﬁ g, 39 grg aﬁ&ﬂcg T IARSHT U1 (impure metal) H&d
2| U BT Y& ©U H YT B BT FiehaT o1 e I7 &g IRWBROT HEATh & | &7 e Je&aa:
<1 faffrt grr fbanr S g |
(i e fAFT (Physical methods)—sHad 3T &I SaUT TAT TSN fohic e ERT &

oTq U I ST |

(@) w99 (Liquification)—3er fUaes arell arg S—fes, ofs onfa &1 o arefl

wRTacd TEN H T fhar Sirar 2 | g feerax e 9' o § ofiR srgfedr a8t v
ST B |

(T1) M IMEA AT AN THEAI®RT (Zone refining or Fractional crystallisation)—
gTq ¥ IfEAl & HRUI IABI eI HH 8l
ST 2 | S 2ed 59 RIgT= uR 3enia 2
TG €T DI ST AT DI YUl & FaRI
¥ 31fere fderg Bl € | 39 faf 1 wiies, Ryed®
T wife &1 gg fohar S 2|

=9 A & orgg o1g @ B Fax
IS U RN BT FABR HHB 9 Uaer dh
TH FRd g IR—R B & TN RN @1 iR
Re\a ST 8| $HS §RT €1 BT UH ANT s
fOerer STAT © T a8 37U AT SRt BT ok
gU 3R o1 Bl g3 Y& oG Bl UIY BISd §U
T RN @1 IR 9gar ol & | 9 IR g
R R 3if¥e RIfedl uga Sl § do g9
83T 9T Y 81 ST & | 39 (AT Bl dTR—IR
QR W AT g arg urd B 2 | gl gad
TR RR BT BTe B goId o< fear omar 2 |

i) Imamafas fafkrat  (Chemical
methods)—E® STRIT BT RIS AT
gRT W1 W s oA 2| it ge

gRsHROT
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gTq U a1 & forq faegd smqeest fafyy &1 g foham Siran 2 | g o1g @) A1) Be oF

SOIEIS TAT Y o1 BT Uil B KU FIdS & ©T # WIad @l il 8| ST a1g &

U & bl B g fUEcd & WU H Y (HaT ST © |

W19 fagd srugcy | g a1 aned &1 Sl € a9 f[Jea § SuRerd 99 314 (91g 31ma)
FUT SAFEIS DI IR STHY 8T S HY H TAIT 81 SN B | & gelasls A €1 & URATY ifadiad
Bl [aea H gord o & | [Ie 4 goid & a8 I8 IR Al dis &l 3R 9ol I © | UAre
¥ g & Ay el g2 SrgfEdt ur: srgereie Bl € S-S UAre W o1g & oAy faer H
TR IRA & dH—a¥ UArS &1 yaref HH BIaT SIdT § e SiEfedl VA & Wi ddl IR Udhiad g
STl € ST OIS U A1 @rere (anode mud) ®&d & (RIE—7) | 9 fafe &1 gamT wiffm, fda,
PR, S e argell & @i =g fHar S 2|

e
b L I
Trl%?rimaar l l DS AT
fagge srmEe PEMC D DS IATh l
1 1 1 i
| | g
| }
€1 &1 Jieargs TRHRT
a@ﬁgﬁm
a@ailfaﬁu:r
TaTg INE—1 : aTgHH
ohaThTI—4

Tld BT TT eHT—3eT HISTs & dR Iy, TF1 dRI IR IS BIE Ud & d SU WTHTA UIR
I TS HR ATH R IfOT7 | HI R DI Th I & o9 RN T TAT Udol IR BT 0T RR I S
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AT | AT TRI BT BIWR Febe B [Tera H gap: I AIRTY | & W8 6 [ & 3fer I dR
U A @ AUD H 9 8 | BB o} I8 JddIdbd B FHEICIRIT Ul & IR alforg—

. FIT AMET U Soldgle A O golagls &l 3R T ?

. 5 golagre # dfd @1 7 9 & g8 oIk fad gfe?

S UBR 919 o1 &1 [Iegd el URERRYT faar ST & 9 o7 F0T Soldgls UR uTe sl

=
VRS

1, IMRA & TGS IRFHI & A1 T g forfay |

2. Aohlgs D] B fha Al grT wifed fear srar 82
3. Na, K @7 Ca &7qail &1 39& ARl 9§ fAgfd iqeed giRT U fdar Sar 2 ai?

9.5 dlial (Iron)

I8 A9 AT BT U YT Rl R8T € 3R ollg I |ad ol g
qTeTT VRIS BTt 1 o1 | AT U Alshy o1 & JT I§ Uqia H 3 dadi &
AT RYF R W URAl Wl & | A B UHd o §- #erge (Fe,0,),| [
#rerge (Fe,0,), RiSvIge (FeCO,), MR Urexise (FeS,) i |

9.5.1 oie &I gIgdH (Metallurgy of Iron)

BIRG H UR-IT S a1l Ale T T
3% gHerge (Fe,0,) € | 3% Pl WaHl I YT
P D UL S HhR (HIR AT W AT gRI)
HEM o H Faell Sl & 2T [ocd YIghRol fafer
ERT SHT ATGYT BT ST € |

TGN & TN D BT Vol B & forad
3T H IURYT MRS IR Aewr @l Mgl
arpefier offearge daR G & Ol 8| 3RRNG
g B AT ® O S9aT o1g § emEde
gfaeT e 81 SIam € |
4As + 30, —— 2As O
S + 0, — SO

3D H HA: X 37Yfeg & WU H U SRA freren
2 O Wa & 999 1 TR (Sfocqadq deime)  der ©
P FERIAl ¥ BT WAl 2 | g & JifTgs &l
JTAIH, HIE (Pl IT VIRITZE) §RT fhar STrar
2| 9 Ufhar § 1fdr AroHE (ST 1800°C) @Y SMAeIHhdT BT © | 3R I UlhAT Th—5H B
DI ST AT A8 BT IR—IR TH B A ST BT AT BT & FAfIY Wi Uh g1 aredT ATl
(blast furnace) H fFRaR fvar Smar @ (fers—8) |

-8 : aran wedl
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qTT YS! ST BT g1 JT-ThR 9! Bl 8 3R 30! HId) ddg IR ARF98 $f 3T IRaN
ST EIAT & | §1 © e e R Aferdf Bl €, @ gRT WEN § T 4T (700-800°C) HOfT ST
2198 B S RR 3 arfafhar § o A e &1 9t 1 8 | fReret wrT § < g 8 €, R
q SR fos § grgad a1 et fog 9 fUeeh arg el ol 2 |

T 3RS BT AT YR T BIdh & AT AR ITAT el # FUR A STell 7T & 3iR
A | T gar Aol O ¥ | 91 Ml | AI9HE U A T8l YEdT Sh—oTY 31%d, AT TR
oM BIF A B IR A 2 % AgHE @ fAf &3 | gax oAl gedT 7, areT Wl |
frferRaa erfshamy gl g

P, AT A AMAHAT R BT SIS3IARASS I §91dT1 & | G DI 31 AT H
STl SITT & 3TT: 94T §3lT i a1 U BIa SIgATRITSS I Y [haT B Hra ARIRIES 1
AT & | DI DI HB AT RIS DI AT ATAT I JAHAT BR BT AFISFATZS 14 I
21 39 Ufshar & 9l | $wd d1v (400°C-900°C) &1 & B |

C+0, — Cop

CO,+C — 2co?
2C+0, — 2CO0*

RIS S 3TH, BT HAARTRITgS I f5haT B IRRA 3R BIe SIeiiTgs 9-1dT 2 | I8
Frfafhar o g 2 |
Fe,0, +3CO0 ————> 2Fc+3COA
S SIMWAHAT & HRUT Ml BT Y I 941 I8dT & 3Md: B SIS FASS DI qEX el
S f&ar SIar SR g 9eel § Aol A1 ST 2 | I8 Pled Slssiiaargs bl § g a1 SRl
2| BB AAT H gACIES W BIdh & AT AMHAT IR el iR Hred Amsifaage § uRafdd
ST 2 |

Fe,0,+3C ——» 2Fe +3CO%

el § = a9 (900°C-1200°C) TR AT UeR &1 fdge 8Iar & AR a8 s AT
(DfxTa ffTgs) dUT Bra+ Seeifadgs § yRafdd & ar 81 I8 Ue Sy ifafhar @
ST AT UeR a1 AT A3 &1 el H STl Sl & | 31 A3 H SUIRT H ST DI BT BIedl
2| S AMFHAT § I ATl SIS AT, 3D Dl YfEA T A & fo ugaa 81T 2 9 el
(flux) HEd 8 | I8 Riferdr A sifafirar ax dfewsm Riferde aa7ar 2, R angwe (slag) @84 2 |

CaCO, —2—» CaO + CO,
Ca0 + Si0, —2—» CaSiO,
9e<T BT a9 1200°C I 1600°C B & HIRYT ATST 2T DicHaad Riferde fUeell g5 faen
H BB 2| qF P Tl A SR B b BRYT I8 Wl B dell # &l gl b w9 H UHA Bid

STd 2 | Tt T9I—99T TR JTeHT—3TeTT doli IR Rerd e g’ A fAarelr S1ar 2
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T VSl A YT 399 Alg § BTl 71 H Bre Aerr g1 8 R4 dedn @TeT (pig iron) dEd

2 | SN ITT—3TeT Ufharsil gRT Y& AT ST & &R f=—f=1 s & e &1 fmior faar e

2 SII—gotdl gl (cast iron) T fdedl <& (wrought iron) |

BdigTe &I 9rq Rrey

BRI @l URIRE Rreq werr # g Ried &1 uge
I & | U Il H dlegad Wkl Bl Areds, DIIcl & 12l
AR BT WSl H TedR Al a9/ ST o | el 1
PEI—Pe! (AT UBR & YR I el FhTedx delrdhiadl a4
BT BRI fBAT ST 7 | ARBI: 1F IR ¥ B el WRIGHR
TG BT o vedl § T fhal SIdr 8 a7 S99 8% H SuART
M aTell de Holae! axjy Sia—gxl, e, a1, doalel, |
FHoridl & forg v ¥, =g, 2R, fere enfe 99y oird € |
TR & <lig Ried 9 <dl Igdrel &l golr /=T & foly uRuR®
Y F HATHS GHfadr w1 A fHar Srar 21 de Rrew |
xarol, Rasfaat, gl anfe q=mg o €

ST ey # Riedl §RT delrdiadl BT AM TR JIR &R 4
AW ST BT U ST ST § I 9 WEl H UBIe] S9H
foerell g8 didel a1 STell STl € | el J| @l M9 o ofdl &
3R I WINPT TIR BT I & | A qdi—<adT, gf—8re,
Io1 anfe Formad) Il R B ST 2] ST Rreu T,
HISMId, IR 3N &3 § JIR AT SIaT 2 | 399 TR BT Wi, -
q@e, ST & ded anfe ff gg e ¥ | fer—emg e

;a1
bl
15814 Y
[N N

Uz
1, IATET ¥ ATUHA Iod I G 7 DI Al ABAY ARS8l &7
2. TR [THYY 2 aIMEl | TAd B WU H DI A U] B IUANT {HIT S 27

9.6 GHINUT (Corrosion)

T S 2 fohameiet enqy si—fofes, Ygfafram ofer €1 effaxfisr dem =+
I fohar axall € @R ST ATl § uRafda & 9l € I8 fohar FeIRoT dgatrd)
2| IR DI RS IR STl | fohar &1 ST @1 (corrosion) Hed & | T8f &H
ST ST T UfhaT T S99 999 & axIdh] BT JeTIT BT |

feraTeaTa—>5

(Tie— g9 faaerry @1 T4 a7 @& @ HIEH H (B Ty @iey, qu #g H TH SE &1 &

PN GRIITH GIET =TT H13 8T & /)
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N IREATAT ofSTT TIT g8 YT ‘37, 'S d7 g AHifdhd PIOTY |
JId YRG! H 3—4 AT STel SISTY | IRRgell ‘37 H 3T Ul STl b JM1eAfiT g9 S |
TGl ‘g | B3 el B - db BT < |
RGN ' H X JMoAfOT Bl
O € e T
3q THl el & Hg W
TERT SRR TR R S |
AT IR} Bl e H NP
T S8 ({U) H @ < T 3—4
S 91 el B (fas—9) |
gs ¥ fobar o wifa O Bl B
R T REAfRIT | WY 3Terfo
¥ ST T 87

AT ST SR BT AT JA 272
T WG H & @RI B

g gRadd fdg I & 994 fors—9 : ST T &Y AT W ARy gor T BT TTE
3fraT W@d B & BT AT 27

P UReg=Tell (or, ‘9" @ ') H 31 uRec— 8y?
AR W ST o & fory SRS 3R T &7 €M 3MaeIF €, offhT ST o WX 31

HRBI BT A JATT USdT & SIG—oduT AT IFAT BT SURATT | 39! SuReafd § & 1fds ofear 3
T & | SAfoTY 998 & U & Seldl H dlig WX S STeal ol & |

g1 B IR A HeRT (@ & A8 WR SAFEIgS DI U SHAT) S Bl TR DI AT
PRI 2, AP hAriier a1g R FeRoT ¥y 81T © | argHed H ST, argell B Ui qer
aRder & pH A # gRads &+ e1qell & |eTRer &% # uRad 8kl & |

9.6.1 S oM &l AT &e=r

g9 fhaThoru—5 # <@T {6 a7 R UMl & SuRfT # ol R G o¥Tdl & $Afely
3fferpTer SR ARl 3 erg BT ga1 SR UF | HUD BT ST & | Al qAT aigHed & Hed
SHRRIEY ORA oW @ fohar ARIBT 0T (barrier protection) HEaldl 8, foTH @lr &R Ue a1 M4
ST ST 2 | fIgd oud gRT 41 iz & SR e, Mobd, $IMgd okl a1 &1 ud =eril
ST € |

ohaTHaTI— 6
3o+ fdemer™ iR BR H SUANT & S dTell dlg @1 a9 a¥qall &I gdl 9918y iR e
HIY 6 g7 9 fha—fd aegell W Ue o 2 dor fae wR A |
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39 T QUi § ¥ R U & IIT BT MR T 87

31 |fsha grgell BT SUANT FxRa 1 G1g BT FARYT F TR ST Wbl 3 | T8 Ufehan
I &0 (sacrificial protection) HEATN © | MU 5SS g & dR H AT BN, SHH dllo
D I D HWR S B udell Id TR Il 7 | i, de ¥ sara1 fhareld 7, safoy 98 el
AT A RIS | foham HRar g TT Al ORA (ZnO) & 9 #H I8 § 37k lgl, ST o+ 9
CERSIIRS

FB g3l H SR Ao R W HelRoT ¥ 9rg fdhar S & | 59 fafy 7 e wre
T R Bihe Aot &1 SR Ao & w9 d SyInT fhar rdar 2 |

FH—FHT g BT 3= a1l & a1 AR st a1l 9918 9l 8 59 W ST 987 $A
AT A& AT 7 |
9.6.2 ©le WX S oM &I A% RIGId (Chemical theory of rusting)

HeTRoT 7 fohaT fagld YAt iffhanelt & gRT TR Bl ® | 979 e SRI—ale ®f arg
3R 7 Yo ITATaRYT H T ST 2 9 91 Bl A8 IR gHAD AR FKMHSD &3 FHd 81 I
% HRUT FAE (AT RIS T BT 9ifd FIER B I ¢ |

F-'e-—‘.»'
'lllllllﬂllllll
M ¥ /) seagie o // I /

frra—10 : AR & S I P IR AT

VAl WR— Fe, Fe** & U ¥ faeid= # Tefm ST 8—
Fe ———» Fe* + 2¢

Hre W— ffaiio @t IuRATT # A Setagi= STt & ITU[3I gRT of foy A & @ OH-
M 91T B—

2H,0+0,+4e ———> 40H

YIS WR a9 Fe?* 319 OH- 3Rl 3 33T @%b Fe(OH),(s) 9 € | I8 AR SIS 9iaass
IRIATSH B RIS gRT T4 B SURATT H TS MR Aadrgs I o—

2Fe(OH), (s)+ ¥ O,(g) + HLO()——»  Fe,0,xH,O(s)
TE) BIgSCS IR IRATSS ST (rust) HEATT 2 |
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9.7 f" a1g (Alloys)

el erg & ot @ dER 99H & oy st a1 e ve wafea fafyr § ) e wmeh
Rsro7 NTAT & 3fadd e o1g 81 9% 81g Hearal & | 39 3 fderga W $8d € | 41d g
URIETRIG STl & oM st argett &1 fmior d SuanT fhar o <er € | s g 99 &7 9=
PR GTg D O TSI, U HOR I TAT €1 B ITeAid bl HH BT o | 57 a1q mari
T STl ST Heobell & de sqdT faf= &= & SuanT fobar ofram 2

st o1g o9 @ oY o o1 BT Ugares S IR o1 AT M ded o Raa srgura
AT ST 8| 918 7 39 ST ) A Tg U @7 S 2 | 39 99 9HT STt (A1 8 )
BT AT I [dUT YOI & AER UR AT ST & oife A1 argall § &9 qifed 707 uTed R | |

el Haiftrs IART a1 2 <ifdh SA®T Y AaRAT H STINT el AT ST Favall aifh I8
3UATRT T BIAT & | STd SHH 2ATST HIe AT AT ST & T I8 HoR 81 T & | A TId,
die ®1 o Ay a1 & R $1aa & faRad Fdbat iR Sifas feman Sar & | HIffE de &

ST 7 9 99T 2, R oig &) SUAIRIET 96 Sl € |

ARfI—6 : HEEyUl s gy

®.| fasag 3aga ¢ gfcrera JUIRT

1. | diae Cu - 60 9 80%, Zn - 40 ¥ 20% |9 Td BNe] AMM a9 H

2. | drT Cu-75 9 90%,Sn-25 9 10% |4, acq, At a9 #

3. | A RIeaR | Cu-50%, Zn-25%, Ni -25% qcid, Ra®, JmEor a9 |

4. | Hfor™ Mg - 5% , Al - 95% IRIAE erEn v

5. | 91 #Hew Cu - 80%, Sn - 20% gl g9 4

6. | T e Cu-87%, Zn - 3%, Sn -10% SONTRIRAT FHM g9 H

7. | |res R | Sn-50% ¥ 75%, Pb-50 | 25% | €Tell & ORI Bl Sired H (AlesRT)
8. | XA Al-95%, Cu-4%, Mg-0.5% Mn-0.5% | I_JIT, Telidbier, sic A iy 4
9. | e Wat| Cr-11.5%, Ni- 2 %, C- IcTHT=T, AT UBM & da, a1d, STia

3IY-Fe R

10.| TfesTapT Al-12 %, Co-5 %, Ni-20%, j%— Fe | Wil gwa® a1 H
foharmarg—7

. 30T BR IR fAermerd # SUANT &I S arell grqail o F1 avgall &1 el a1y |

. STH A DI—HF Al Q¢ Y 91g A 941 & TAT B Al s 91g 9 [ A dIY | 5%
gTq AT 781 O1g | 99N O B BRI IR AR I |

BTG I 3D & Ugd FId ©, T8l Bs SWd G437 1 € | BAIE H dlg HRI &l
Uh YT e ® 3R STelT—3TelT &3 § dlg &I RN & dRe—dRE &1 WRTY T & | TR
gasll 1 7 % AR @ st 9 fspyer @1 faftlt < afews AR @ o argait @ |re et
3d st el ff IR @ 2
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LES]

1, 31 FIURIART STl H HERVT Bl &R b YR YT B8RI?

2. Tz arqt =& 998 Il €7

3. oo fhd ded &7

&g sq (Keywords)

GITSl, 3%, gTgdH, Fepyor, woiF, FRATUA, o goraaror fafd, SImT Scetrad fafe,

D JAFHRT A, Faqo1, W, Teld, O, Il Heel, UR@RRUT, HeTRoT, ST &,
I ReTor, 81 arg

. gTgell # enfcads Twd, TIdT, SMaTdaeiar o bl gl & a2l A HW iR faga @
GATAH Bl 2 |

. TRl BT I ARKIAT & T HH § FaRT H W Afhaar soft o gy 2 |

. 31 foramefier e1q & forameiier erqatt @S9 oA & fera o favenfud ax <t 2|

. Ty RIS 1 fohar o sifarse a1l & foTa! Uafa e ferar SWIerdt 81 el 7 |

. Uy STt ¥ foham IR BTgglo 9 Jad el & |

. gTqy 3l W b R FIA GO Tl BTSRRI & |

. ITq¢ UG § o T wgad w9 # SuRerd & € |

. TR B D RRD! I JIF B &) AR agdd FHEerrcdl 2| a1gdd & A =T B
1. 3D BT AT 2. €I BT BT 3. €1 BT Ylgebror

. gTd @ DB DI UHNT B AR IR Iqb A&l dI A &1 =9+ fHar S 2 |

. ATS0T R : [ocd JUFBROT [Afe, ST Ierre fAf o el gergavor fafer & fban
ST 2 |

. AIfad 3D BT IR AT RIS DI IURART H Db Tl H HH AT T TH DHRAT
9oIF (roasting) BB © | AI-ad 3MIWH Bl a1y AT ATl Bl FuRerfa § IqD
Tedi® B 19 ddb TH AT AU+ (calcination) HEeTdT © |

. g1 & JiTeRITSS BT O1g H AU JId: DI AT Dlh H B o |

. 3 H SURed Srerfgt @1 fael ®u # ge™ & fog ey 77 el & Mad (flux)
e & | D, JYfEA & T A wR o1gHe (slag) T B |

. fepareiial arqu sifaiIeT dem =+ 9 fhar axal 2 91 S9a Aife (qrga: ifadrgs) H
gRRafcid &1 STl € I8 fohar WeRvl Heard ¢ |

. TRl dI 3T eTal sreraT Sremgelt & wrer A wx st g =Rl Sl 2 |
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AT

S (1. @€ fee g —

() fFr=foRad argell # & dew |fhg o1g &

(iif)
(1v)
v)

2. Raa
(1)

(1)
(iii)

(iv)

(1) Mg @) Al
(9) Na () Zn
dTRITSE 3RRG BT g & —
(&) MgCoO, (8) ALO,2H0
@) FeO, (8 Sno,
3RRA UTSRISC & WGy & forg Fr=afeiRad @ & &9 41 fAfyr ugaa &1 Sl 8—
(31) DI YAFDRU] (@) TOT YAFHRT
(|) ST Ira= (@) faga smee
dfeaad Riferee -
(1) fisr emg @
(|) eargaa (?) weT®
O Wil @l agdr ardy 8 —
@) @R, fSie qur fea (@) MR, I qAT Fdd
() BIUR, AR dqAT [Sih (@) omaRd, fe qem vgffaH
I B1 gfcd HIfTg—

31 Afha &1 §RT &F Alhd o1 B TS a0 & [daad | g dl fohar
........................................ FET 2| (fa=ermu= / sraermon)

BTG H UTY ST Tl ATS DT TR ITID ..o 2| (B¥eTST / Herge)

s arg a1 AT qT A AP T AAAT G U T BT o GEMI
BT 2| (FErft / fawEnf)

3D DI AR DI JURART H IHS Al ¥ HH AU Tb TH B Dl Tlshdl
.......................................... FHEAr 7| (o / FRaE)

f=faRad &1 wvsT™T —

() @&p (i) @S (i) grgaEd (iv) TTTed

(1)
(ii)

feferRad sffsharetl & forg dgferd adiexor dIfoy —
UGMATH o1 &1 STt arsg | 3ffehaT |
i sifaargs @1 AIISIH Bgsiaags A AWAHAT |

(iii) DfeTIH BEMC B TH B TR IffAfHAT |
(iv) AifsTd o1 o= | rfafan |
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5, gTfcaes Sifaargs 9 o1 & IUadT &l IS Ufhar TSy |

6. TR A g9 & fafa= Surl @1 falkey |

7. fefl a1g (M) & faz[a sruee JEIaRe & forg UHrs, defie qon fIegd smecy & 8t

SQIeXU] gIRT AU |

8. IRRDT & A0 &1 F=feRad fafray & 99sm=y |

(i)  Tocd Yol fafdr
(i) S0 It A

(i)  FuDIF grapror fafd
9. gHcIge I die & fpyur &7 A=fRad ugl & MR IR IHssy—

(i) 3D DT G

(i)  offedrgs &1 grg H U (RARHS FHISHR0T Aad)
(iii) 91T 9SS BT A

10. S o & fa=ia IR Rigid ol aHsisy |

11, PRI JATSU—
(i) MY g9 & forg AIFT, A T wifed argsii 1 STANT fhar S 7 |
()  AISTH, UCRrM qur foferm a1g o1 BRI H gaTdhs AT 1T & |
(i)  UGMEHE T Al €1 & R A ST SUANT g g4 H {BAr Sram 2 |

(iv)  PEMC T Aohlss 3%h I U1 & YT & oy I ifedrgs @ uRafid fear
ST 2 |
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