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~~~.

~. ~ ~"l1"ffi ~ Wq ~~lIRCfl ~ 31m ~ ~Ci5q~cll

~ffi1T Cfi~ - '~1 ~m ~~~"l1"ffi~~!
~ fCllCflI(ClIitcrTR~. lfi ~ ~~ ~ ~ mm ~111 q<t.t1 <:I"i-.:ft'

~ ~ f<=lCflel~~ ~ 'l1WIT ~1~s~1 ~~. ctjflf1lt4 fu~14"k51~

~~~m.' ~'~F41'1.nll~'~CfGCft~

sf. i'tm ~l'5l1l ~ ~ ~. ~1~S{., tffu:rffi %f 3'lIC"llI~Cl{

fu~ Icftall:11~ "3"tq *' -Bm~ cw:f 'CflTIft4l%~ i;ft ~ ~r:kqe~l~'4T{(f
31~ ~. ~ ilq.;B{q~l~lIl ~~. ~4I(cfl~1 ~'&Cf~
"" fu " ~ fu "~..,..h:n. r:k ~dl~llOil~I:q1 m~14Ial~1 1~~(1W4ia ~IIIJI -q-rm ~ qe <:l"1GI"1

~. ~~o~ ~ ~ fu~141a1Cl B~m;ft~'ffi ~1(ff. c-<rR'C11: ~
~m~~~~. ''ili(lIRtCfl~W'~. "l1"ffi~~
~ m ~ ~ 'qTft ~ ~ ~dt~~f.I:qfuTmTffi.

fCl"ICfll(lcft31Wmm fu~lcftal~ ~ fCfi{Orhwff ~ ~I(){I~I <mfCfl

mm. m ~ '4'Pl ~ q 31~ - 31ffifI(f. ~;rm"l1"ffi ~ <:l"f.:rr~

31~ 31TfUT-Bm~ ~ Cfl("iI~A~ ~. ~ 31~ -11~ m ito31it.
m ~. 11l%oAq~I~1'ilictjlctj~I~1m ~ (lI1 ~ ~ 'Q-a~. ~

qlsClI'1I:q ~ ~ ~ ~ {CfClq~ACl~ ~ ~.

"f{111~1~(f ~;ft ~f'S<:I"l1'"f{H~<:I"1 ~ rcrcn 'Cfil'Cim~ ~. (ffif'q

'Jj1@41~1I1~ ~ £[~~OlIlq{dl 't ~ ~~~'t ~ ~ :ii=r ~.
-Bmq;.r~. ~~~o~)ft<m ~ 'fc!;{OnrBJ"i - 41~lR1I4 '-: ~ %
~~ 31WT~. ~{fu1l4:q I ~ ~ Cfll'1lq\dl '4'milcmilcm
~m\ f.rfffif ~. ~~~~ ~"l1"ffi li1tt ~ fl ,311OCM~. ~
~ <:l"f.:rr)ft<m 31TfUT41""IR1I4 <:l"1 "iICil411 31TfUT3'l1~~fqCl'Jj"lq"i1t!cX5(lI1
1l~S\o<:l"i'Cf1 ~T'tl .q(lc;<:I"T~~~ ~ ~~.

'{m~~r~nfr~ ~hf~~,{BfiH~
''fcf'qll1(ff >r~H Cfi,{U,<:l"1(l3n~1.

'qlfuCfi,~m 311fur ,{B1<:1"~~1~ <:1"1

fu~I"iI('n~GR~~~~

~~~~~~.



~~~+1:q1 ~mr
~~ ~ ~~<1" fclRur ~ tim, ~4Cb~<1~ ~ R~I;ictx .

lfRt ~ 3WWm ~.~. ~ <IT fc);xullct1lxl"tll"tl 3fQm1 ~

. ~. 31~TTWPR fc);xUnct1lx C/ROTRt~3i~~{)\Jj ~ 1C'1~c.;q~ ~

CfiT,31liUr 3ixi~lxi ~'1~'105ll1 1C'1~CZlkti fcm:ft fc);xull("{iIx mID, <IT>f~"ficR

fu;f ~ (>iar ~ ~.

~~ ~ ~ lhlc'l£IlfChCb fChC'4iClxm~ ~. <IT

;S1'li1'2li doocpqulICl'W"j ~~~ q;sulI"!.lI fc);xuli1'2l1~ ~

6lTwJt m Ncf. qur lfRt ~ ~arr 31fucp ~ ~ ~

~. ,lllxild1 rcA- ~ CbqRicx 'ct<lR ~. ~ ~ ~ ~

~Cb~cfirql'<i'i ~ ~~. ~ ~ '~/ffi ~ 31liUr ~

~ ~ ~. GR q~01i~'tfic;f 6CIT~ ~ ~ ~

q~c!)Cb'R'i ~'<i~Cb;g Fc1?JCl6'i muT ~m~. qur ~ ~ ~\Wf

~ 3fffctT, ~ \3(,,{i~ '6lUTRIT fc);xuli~~ ~ ~ Ncf,

. 3ITfUr ~., ~mxT ~ ~~. ~ ~ffiR 31ftrcn ~

~ \Jfffi1 Ncf 31liUr ~~ \JlTf(f CfT6(f. 31~ lfRt Cf~~1'2l1

~ll'I'lict1<1 ~m ~ 90-9< 3fjiq3jX ~ ~ iWft. qur ~ ~

~ 3lTfUr ~ murN '<i~ ~ ~ mfTc;r 3ffi ~ ~

Q3jX ~ ~ Ncf. ~ ~ ~~.

<ITq~ ~ .1C'1~CZli"tl1 3fQm1~, 31liUr ~'~3i~~~\Jj

31TOlW ~ 1C'1~CZlI1'i fc);xull("{ilx iWr 3ixi~li) ~. ~ ~

~~\Wf.

~ ~~ .• ~ ~ <IT ~ 3fl<rffi~. ~

~ arm<fu;r ~~ ~~IUII~ctCbI"tl fc);xunRm c=m ~ iWr

3ixi~li) ~ ~. BGT. ~ m CNFft ~ em- ~\Wf ~,

C'R dClOffiI"tlCl\J1'i11'2lI ~ ~3P11'2lT ~ ~~rt~T ~ fc);xUI'j("{ilxc=m

arRRff tffi:r tWrT. ~ llI6l~16lx"tl ~ ~ 31T~"tl4Cj?lxCbPlt>cp~~ ~.

3T~ ~~ ~ ~ C'R ~ ~ ~3P11'2lT ~~IUII1'2l1

~ fc);dk1{) \ifffi1 fc)Jxull<iilx ~ ~ iWrT. mqrq' 31~ <IT

1
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~~~1.3 (~~)

~~~~

~~~~

~~~~

~~~~-~~o't

~~~1.3

~~o~

~~o't

~~o~ (~~ .)

~~~~

~~n
~~~~

~~:n
~ ~ ~~(3'tTCf2.1CiH)

~~~~ (~~ it)

~~~'t ('t ~)

mtT~~ (crn:n,~). .

~~3WTtR

{~ll~Cl( -mn~~ ~.tt.
mtT-tt3i\ ~ fclClI15<Sf'G:

'fch(Onffl'5f"i' ~~ ~~ m~~ ~
.{tR~~
mtT-tt3i\ ~ 31TfUT ~ "lfi;rr ~ ~
fol5~~

tt3i\~~~

mtT~'l<lc:i~qJj~~~~

III - fcl "A A ,~,<Sf ll15~~lqiol~ f1;::qI+i II -5lqC~C

crn:n (~)it~m<R1 ~fR;qdl
3<'{€llc;"i ~.

~~fR;qG~~
~ 31UJ8;l ~ "lfi;rr 1J;Cfi till

~~~~.
~'to ~~~~11R~~~

~ 31UJ8;l ~ ~ ~ till ~ ~

~~.
crn:nit~ ~ ~fR;qG~3G:Qlc;"i
mtT ~ CflIC1Cl~I. '"



~CflilCflj~ (I~IJOlRCfl ~ 3i~oll4l1

~ q 3'l1~~I(f~1 mn: ~
~l9TO ~ ~m. ~ f~
. ~ol~q~l'q') Q\CflilCfli~H.l~( 31f~

~~ CWI ~(1"? llfOldld + ~O

31ffUT-~o ~'~ 3'If~' ~

ma.cm~~~?
~~ UWR"UTm~ ~"CflT

3'I\4I~CflI:q') ~ ~ ~. 1!;CflT

~ ~ ~lQ;JOl'l t.:tJOl~TCffiI~;S~

cmt~~.~~~
~. ~ rm 'm~';f -q<ffi~'
~~ lCf~ kCfl 3'ln:(1" ~ ~ CiS~ .
~~ GClCiSoft~ ~.~ ~

~.* ~~~IClOli'C41~

~~~;mft.~~
mo;mft% ~i'IOJOlI~IJ)~ m~ ftrcffi
~. "CflT\OT~ ~ ~. ~CfCi5

I1ldl'C4l ~~. ~ ~'Cloli'C4l

~,~q3iIk1ltl~~~
'TT ~ q ~. R~q~cfl ~, l:fio
31ffUTl:fTUft(f<ffi ~. tt 3'If~ ~

NaOH +HCl ~ NaCl +H20

3~1«I••fhfHOI -. (~IJOl"'111II('ilI-c;JOlI

~T~(l ~ 3'lfmSii~ ~UJ~

3~1«);ftCfl(OIl:cft ~. ~ 3'1~
~ q 3i1k1ltT~ 'TT Q\CflilCfli"'1llffiCfl

~ %~it(1"a,:mf ~.
~ + ~ -+ am + l:fTUft

HN03 + KOH ~ KN03 +H20

H~04 +Ca(OH)2 ~CaS04 +2HP

H3P04 + AZ(OH)3 ~AZP04 +3HP

3i Ik11(\')~ ~Tm ~ 3lTll1'

(H+) % 3i1k1Rld)~ 15IJOl~'ffCR:1~TAI

(0 H-) 3i IJOl"'1illft -wwr -q]Cfffi(f 31ffUT

l:fTUft(f<ffi ~. 3WR ~ ~

* lIDfmm~~~. ~lqOIl'CllI~~ ~ 4;~I~(1(

~CfiT\OT~~~.



310l 'q;f~ 3:rUl~ ~ (R

3:rUl ~~ ~ cfiT 3f.n<R (f<ffi
~ JO(;oIICl""lI~.l:fTUft(f<ffi ~ ~

~Wffi~~~.

am ~ CfiT<J? 3i 101H:Ml(Vj ~
3'11011(1'1(13l~ ~ ~ ~

a.=rTUtft-RfiRft ~. a.nuo mtl 3l2fcJT
~l:l~ 3lT-M 3l~TCl 3l2JcH
3l~1~'iI1Cfl 3ffiill. tm.
KC1, MgB'2, CaS04, NH4C1,

ZnCOS'

~'T;ftcn\UTT~ ~~1T -

3~lm;ftCfl{O"~ ~ ~ 3'I"T%o.
:qf~ 3llUnm:fGm"ff ~ ~

3'fT%:q.\jjdUd1(1 ~!i2ft11~ ql$l{OIR

151""l~lCf(')lf{Cfl~ ~~ ~

cfiT 3'11JO(1 ftl11loqI :m1mm. oT Cfilft

Cfl{O~ItlIa1 -q1lffl<rq ~fq~~

Mg(OH)2 ~t1Wif<0:~.
~~~~~~.
\jjd{l(n(1 i:tW ~Cf ~a;1cf ~

~~~~.~~~
"?<H "B'h<J 3lTl:~"RfT Cf'[1:J"{Cfl~;r

oq""llq'q""lId1(1~~ Cfl«JTirffi.
CflTl:f~iCf"{~~c;<JT 3lTl:~i1J,c3

Cfllq:Sl~ mTt CflJOlt!lCldmorn. 3ffi ~
;f<) ~;r 3llltf.r7:m .~f'f"BTi~

(Nlf40H) 'GT CfTl:f"{~~T ~T"ffT.

m~~ ~ Cflm Cfl{O""lI("lld1
~mw:ff ~d~\jjOlI'q1 crr:R Cfl{O""lI'q1

~ ~ ~. C:filtt MCfli("lla1 ;r
oql(10lRI ~w:ff~, ~w:ff
~ <Wlf.>flIT1lTT(fcrr:R ~ ~
cilOlfclctl ~. ll~JOlPtn'O!lli@R ~
oTorm~~~3'lI01I~c2;~ ,



Zn +H2S04 ~ZnS04 +H2

't. ~ + !'o;ffi

H 2804 + 2NaCl -72HCl +Na2804
t.,. GT-;r 8JHil1m~ 311~T1:fBT«t~

3'I~~1~~~

AgN03 + KCl ~ AgCl + KN03

q. ~ + ~ 3iTCffiI$:S

2HCl +CuO ~ H20 +CuCl2
. \3. ~. 3'lTCffi1$:S (~ ~~

~~) + ~'~UCl~ 31fCfBT~~ (~

~~~)

~w.nR - ~ f.idYj(ld; >rcPR

••
~. ~ !'o;ffi (normal salts) -

~ tml ~ q ~tml ~ 31ir ~
~ ~. ~)~ (H) fcf1crr
t\1~~TFcm~;j1lG(OH) ~~. CfiRUf

3~lfI"I;f)Ch(UII(13'l1k11d't~ t\1~41>:ilOi't:/)

. q' 3'11JO~ H,Id1~ ~f~ Tf2T:cft

Q(fll(I(13ff~~~. KCl,
Na2SO 4' NH4N03 m <nT.ft
~. ~~ NH

4
l1titfr t\1l/~l~Oi .

m ~ I{~ChId1~ t\1~41'iiH 3n%.
~. ~wff !'o;ffi - <ffif ~ fcF;qr

~ t\1~41>:ilOi~31Ul31fRffd. ~

m<F 3'11k1I"'l/I 61'!l41>:ilOi'il1~ 'l1fTT

me;-;r Cfi~~ffi 31WIT. H2S °4 ~

HC"~f{Ch ~ ~ HHS04
~~ -q~ <U. <lHft~ H:q'1 ~Fn

CaO +Si02 ~CaSi03 . m~l/4"''!l1 ~ ~ (Na) ~

an*)' .U4R&lil'i - ~ q ~ ~ NaHS0
4

31ffi !'o;ffi (f<fR.

~ en ~Iq jQIfl'"l ~ -Rfi:fffim .men. 6T ~ a;m: "Wffi. <nffi

3'lHC"'!lI~~ ~ ~ ~'q(f f11~'!l4 t\1'!l41>:ilOi~31ir~;rrq.
. ~. 3'11JO~ 1~1"'l/I 'mCl~;nq 3n%. 1:fUT <ffi"f[~ q[<l ~ 31TfUT

~ q 3'11k11""4I ~tml~;rrq f11~l/4~~m=tm~~.

m ~. ~ ~ q -qruft <ri=om ~ 3ffit 1f.&ij ClIQ((1I(1.

~ ~ '¥M ~ Cfi1ft~ 2NaOH +H2P04 -7Na2P04 + 2Hp

. ~ irn. ' . (f11~~4 t\1~~TCfftl~:s) +(H~f{Ch

am Cil'i~O~I"q1 ~~ ~ ~) -+ f11~~4 ~ + -qruft
~. ~ + ~ (3<mfl;flCh(ul)

HCl +NaOH ~ H20 +NaCl
~. tml + ~tml

2Na +Cl2 --7 2NaCl
Fe +S --7 FeS
~. tml+~.



("41 oq 51'i1 ul N a H COm mn-.p:r
3

~ T~ Cfiro~G ~CfT mn-.p:r
GlI4CflTGfi~23TIfUr~ ~~

~~~.
~. ~~ am: -~~

~ fcficn ~ 614'iffcm~TT2 mrnT.
~ ~1~lftd'l~ ~ OH TT2 m
31~ ~CflIG~~1 a:rmn. ~
614~T~I{'S Pb (OH) (OH) 3ffi

.~ <no 0114~Cfl ~1~IGl(lGl( ~

_~~ Pb (OH) N03%
~ ;n$ ~ mao~ Pb (OH)
(OH)~~ OH~~
N03llGR"W.

'to ~~-1ffif~~~

. 3ffiOTmq~ <fH ~ ~ 3ffi
~m~m«mf.~~
~ l@Cfi (Acid radical) mrnT.
~"(il~ m ~ 3~16(01 ~.

K3804.A12 (804)3 .24H~ ~

~~311%.~~~

~ ~ 614~?,~ (H;drates)
3ffi "'60Idld.

~ aqti\4. - ~ CfiT~

~lffi ~ 1iRC'fi ,~ncHId 'q;T(

~311%.

~~ (Narj]Og),

@I041oql~ (NaHCOg) ,

~Rl'1 ~ (Cci.OCl2),

~ (Na2B407'lOHzO),

~ 3lfq; ~ (CaS04)2' HIJ,

~~ MgS04.7H20,

'i1~Cflloq NarfiiOg +H20,

t9{ (CaCOg), ~ •

lW1<"f ~ ~ $I('4IQI •.Q ~ -

~, ~, ~ 4i'i4l~ft~
(leI4f.1Cfl m~?:IT ~oql(ld ~

~ICloli41 ~ m 3ffilCft mrrn.
~ ~ 5l41fOid 31IDCfi ~1'ldld •

~"3GI6(011~~~~.

Hrfi04 m~~~GlO1~~1

e~I{Cfl ~1k1loql ~ ~ 311%.~

m ~~ ~ 311%.614~'i101,mq

~'ff(ffi'i1'1~~.~\ffi ~, ~~,

~~ ~e<,,41~ ~T ~Ul.~ ~Ul.\fTl:

(~x~) + ~~ + ~'t = ~G 311%.m
"tol\ffi*,~ 4"1'i1("<1le~*'~

3ffi "'60Idld. ~G*' e~I{Cfl ~

~ ~ Wl~e~I{Cfl~. ~~~

Wi" e~I{Cfl ~ ~ ~ Wi" ~
e~I{Cfl~, Wl~~~~

ClIQ(dld. ~ ~G "!fq q ~~~"!fq



It

~~f{(fi ~'~ ~ ~ ~

Cf ~ ~ ~~f{#l ~m.
~~~ =!iJl~~~

~\ffi

tt mr n ~aRR Gl/f~dld. Wi
~ ~ (n) Cf ~JClOII~ ~ ll~

~1(fiR~1'1 (V) ~ ~Oj)'tHI~ Wi~
1'O(:0ldld. ~IClOII~ ~ ~1<flR~1'1

~ qM41~ Wi ~ ~ ~ "Jfq

~WrR.
S1~I~I~ ~ICloli~ld1 ~\ffi <:n

~Cfic;l:f~'qT fcrqn: CfiUCfT ~.

~11'OC'i1:q1 ~"f4m\ Cfi~Olll~lo't

~-=cm ~ULm\ffi , fCf~?JTf1«f
"' ~ . ~(fi\Olll~lllll (:llli'it"i'i'SOQ1 ~ ~~'1

\llllC"'lll~ ~1k?11:q1 ~\ffi~.

~1~R1:q1 ~~l{C"1l\1R (fi1~Olll~lol

~ 1k?11{\"Olll "tulmm1 ~ 1k?11{\"Olll "Q,Cfi1

~UL(fffi~f~ 1fli~ ~m
~~ ..
~ fuz\ ~IClolld M "!Ill WXJ

~{qCi5~~ 311%, ~ "Jfq ~ ~

~ 1'O(:0ldld. Wi S1RifB1G\ ti(:ct'IC'i1

~IOllI .••lll ffq ~ql'l("4m\'R \llllC"'lll~

ftlCi50lR ~ ~ S1~I~I~dl m.
- ~ "~10ll1"Oll1 'Wi ~~l{("4\lRI~d I ~IClOII-.:(1

"Jill S1fuf~2'\ ~"6Cft 31tf~ -q:Cfi

51~ 1q I~ d~ snquy (fll"I'\ '6ffi.

~: ~~.cm~~
~ i5111{OC£?5.'14~ fcfflH ~ ICflc@d •
fcfflH ql"'l'1R'111 "'l1\.'1Qdld.

~ fc!CflI'<11(1~TaflJT]"'qf 3lTfUr ~T~ 11loT cncT 3R-RlT.

~ qrc;fCf)3lTfUr ~TSfq) ~ ~reCf)1'1111 fcr:trR ~
'ql<'1Cfl;ftd), d,<cllll<'1I5Cfi. 'lIT fc!ili,<i{lldl

ClII'<1eft d - q I<'1Cfl;ft& ~~ ~ 'ClTtTI.

~crfoft~. 9 ~o/-



'NlRCfliiZll ~ ~ Cfli{Ullltlld1 919(.0 ~~xm:R
~ ~. ~ 3fl""ll1'{"11~'{ii'1~ ~ 'NlRcpi{T.l'1I~ lSI'1qUlll<'1

~. ~ Cl>ffi, -\9" ~ tn6.
e-

lIT~ ~l9T(f ml:fUT ~ cfil,
ChlOIt'llI~ WlRCfii'64 I ~~~

~ ~ illR1Cfi~CfiCfii'641 ~ 51£41~ "CfiUfT
~mo.. "CJUT ~ ~~ ~~

3i1~CilI\J(~1 ~IG030Il-=ll1 f4iR:Cfii'64 I

(ll~qld ~~~AAmn
~? ~ CfiT{Uf~; flhR:Cfii"'l

~ 31TfUr ~ d(qOClld ~

~2Cfii:q I mo m:rcft. % ~ ctil0lt'lll

3:rUl fci;qr {OL'm"l-i ~ ~, ~
~ ~ ~lfO$(i'641 ~ S1CfiRi~ch)
CfiTUR<n }fCfi~ ~, 31TfUr en.

q:CfiCfiiift ~ ~ ~ 31T%, <IT

~~emf 45~1'641 cmmf.
~51"1qon 31\1lUT~ 3iICfiRI'641

-(1fffi a1CfiCihl i q I*i-i fcf;-cft ~ II~IICihll

~lI""l1t~ ~ %\iRf ~

w. mCild'64 I ~ (~ ~)
~ 3iICfiRI"'l~~~~

m ~~ Rmf 311%'0. q recrCll
S1CfiI(ld 3lTqJ '5'Ifll.flq( ~ dlCfi031

~ ~. 111Tt'll1'64 pi} '5'1H.I ciA
~ ~ ~ 1Wrt't (flffi ~. 111T
(fH ~~fffi:Rt1Wrt't~. ~

q f<:'l Cfi,g tRCf Gl""1 oT~ 3lTiUT ~

~m~3d(OIRI~~.

~~T ~Cfin:T'O -crmtJ ~ m""1
~ '" -=rFt ~ '."a CfiCihll 'il i, ~'"'..I "ffi a CfiCihll 'il i (f(

fffi:Rt ~ 61Cfi05iliift -31T%.m ~

~~cRT, ~~~ Nl'"Cli'ill
j:cfi, 'qG, ~ ~ csll{-6!l1 Nl'"Cli;fl

~Cfi~Cfii:tn ~ ~, <IT"RRft ~

f.twTfu ~ (flffi ~ ~

~~~. WlRCfiI:qIl:%~

~. ~ 3HCfi ~Cfii~ m~
~ftRT:q m:rcft. 3ilq~I~1 m~

ilO5il i;fl ~ l:frlRIT fu:ra ~,



CfiRUTWlR:Cfii'all Q\CfiCfiioql3TICfiR~

~a:q 3ffiffi. ~ 'Q\CfiCfimtmUr ~ - ~
~ if -q;n: -q;n: (R ~0 0 ~

A A

~ift, itt, i~ ~. ~T

'B~'t.~ ~oo,ooo,ooo ~

~~,~%.~~
311%. ~ WlR:Cfilift fa:trn'51ti4i(l(

~ it ~, m~, cfR .... ;.. .
~~, ~ Q\CfiCfiI'al1

~41~(lc€I ~, "ffi: ~ ilsJlcil
~ ~ ~ -gcfi, ~, (ft;f, ,. .
~\1(, ~,....... Q\CfiCfiI'al1

~ ~01J1~1 ~ 3Rt~.
~ ~ ~ ~1@CI~I514IUl ~

"Q\CfiCfi~ m~C{~TTOO'm m"aIT
WlR:ctii~~q~~~.
~ ~ WlR:Cfii4~ ~ ~
~ ~ ~ 'Q\CfiCfi~ lfITW.l

~ fcf;cn ~ mtnT.i ~ cRT
~jl~jl~1 3iO~I(fl ~ ~.

~\9to mffi Carangeot 01 ICI 1'aI I

~m~R Cfif-;:iCR Tfff.r mlftc:l:

(Contact goniometer) ~ mq

'qUf ~ dqCfi(OI ~. ~ c:rrq

~ "Q\Cfi~ ~ dqCfi(Oltn

GRCffi lh~. ~7:JTm ~ffi=lCfi~

11TR~ (optical goniometer)
1=6°1(11(1. TJfR'3.iH1ll('al1 CWR ~

Cfil01('416') Cfim 'B.1ft .. ~Gft - i~ -.
~ WlR:CfiI'al1 ~ ~ ~

~~ Cfif.f~~.
Cfif~CR lfff.rmf1:Rl: q ~ .

Cllq(lift 11.Wf ~ ~ ~ ~1@CI~l

311%. ~ Cfi)0141qCfi 31TfUT~ ~
l:{~ ~.sJl~1 ~ C(')IWoCfifcf;cn
3~1'al1 ~ ~ ~ ~
lllH~~~. WlR:CfiI'alI-aIT .

~ ~qffi Cfif.f 4)'51PN I 311%,~

~ 11TR3?tftt2X'al1 ~ ~
~~l:{v)~1@CI~I514IUl~. ~
Tfff.rmf1:Rl:CfiT014IqCfiTCf\ ~~~
.(~ ~Cfi)Cfif.f~. Gf[ <i\011'Oll1

~ ftf)R:Cfilct~l~ Q\CfiCfii:cO~

m~ CfiT(ffiT~. ~, ll'ff.r~

~~ ~~ "Q\CfiT~RCfi~ m~
~~Cfif.f ~ ~o ~~. 3ffifT
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6.8$,l .)6,l

$.)6

Cfi~ •••• ••: .

~ ~~ l:fcit qH!:Jq~ ISlJiI~ ~

Cfll'IqlcH ~ ~o ~ CfiR Cfl(UII~1GR
W~. ~~~~Rt;;ij{iqitl(

~{iC'4I{i, ~~ ~ ~~0"iff CfiR

Cfl(UII~1 ~P4I41 fI"l~fCflI ~, ~

l:f(.ffiT~. <n MP4I~ I qIll~ Ig} 3ffiTI
~ CfllllqlCl( ~~. -M l:JTC8ff

m&n ~ .mfUr m&n ~
~, Cffift ~ ~. 3ffifT <n

qlll~iCl~"l ~ m ~ CSl"lClUIR

3lCflcaift ~ ~. ~ ~~ ~

GT@q~~ ~\11TTIfRf >rc=<1Cfi

alCfl~I-ql ~ ~~.l ~ d1: icft ~o

~~.~~~~
~ ~cf>l~~itram, ~
('<ITf<flRCfllil 3l~ ~ (axial
ratio) ~TIr. 3lTq~ en
dqI5(Ulldh.'1 3l~~ ~.~l ~

~.

~ ~o ~ :m1CflI-..lll ~

qltlCfllQ4d f<flRCfli~1 ~ ~

crrq ~ ~ ~~. (1{illlRCfl

-w~~ f<flRCflI41(1{illlRCfl

~~ m.~';{ Cfi~~ ~ ~.

Cf>lOIf'llliftGR f<flRCflI~1 ~tfu1
"<f)~ m ~flCfi"RCfT ~7fCilfOffiT

~tfu1 CfiH .mfUr ('<ITf<flRCflI41

3l~ ~ cITtxrr qqdl~T.I ~

~ ~. ~~~~ ~ ~-fet,(Uli~1 .

~ f<flRCfli~1 3id(llldlC1 3lUl-

~uL~~uft ~~ 'Q5IUlllil' ci;f
fclCflmd ~. err ~ f<flRCfliT.lI

~ 3lfqq; ~ 3lTfUr~ ~

~. HWTf-o ~UTRIl fcrfcftl .
f<flRCfliT.lI~-fet,(UliT.lI {i5IUlI~ ~

Cfi<tfRT~ ~ ~ dC1ll:Sctl, d1:

CfimT;rctH~~~~. <mB

'QGT~, ({illl"lltll{'Jl ~ ~



•

\'iRT ~ ~ m tilC'ilift \R 4t;J:fI~( dlq41'11C'i1 (~oo CfiPotH)

~. 3ffifT (11:~ 311fUT~ ~<mCfi(ff ~T@Cf1JTT~ 'CfGf~

~~~ 31T%,~ ~OG:jfdCfi~;~lIRCfi tllqslClC'i1 m. Rtlllfd 3ffi 1Rr~

3flqC"4IC'iI~"fm~~~ ~, (I1:-a Sl~lll~lI@d~~,

cil"ictOClltildl cti)ol~l ~ fcfiqr ~ Cfil, ~ 'ClI"ctqon Cfi<IClC'i1~. <.IT

~ w;Q4ll ~ Cfi<IClC'i1~, % ~~Cfll"il(f1 3ffd~ctltCfidC'i1 "CflRUft'liCf

Cfilll~lct< 11i~.:~~"3i ~ICfidld, 3fTfUT 0<011'""<11~tlfTfCfi 1Rr~ fCflRcfil

SlI~lfftCfi ~~lIRCfi "6OClT"fm ~ fcfiqr ~ q <ltlIClRCfi ~~ 31'Rffif

"tu~I~~"fm~~'~' ~~. ~ 3fTmt Cfllul~1 ~-
~ mm. ~ q;m SlCfiI<~1~ ~ 31'ffifT

~ ~ ~ ~ 3ffd~ctltCfi ~rmft{f ~T'fO ~ {f(q41"irC'iT

~ftq;. ~ {fTq41"iI@Tffi 3'lfd~ct(tCfidl f40'5ctdl$~ ~
31ftmCfT6Cfi (superconductor) ~~. WI Sl~ll~lI@d 3ffi~

~~~ ~I@ctdld. ~~, ~ ~ 3'lrn~ctltCfidl dq(tlctl

-a fcI~dSlctltlC'i1 ~ 3fCffiq~ ~. <.IT31\04It1I(f1 3frn~ctltCfidl <IT

;mftcf, 31TfiJr~ ~ ~ ~ ~ 31TUmft~ ~ ~ ~ ~
~ 31'ffifT-a ~ 3'llqC"4lql~ ~ ~. <IT~ SlClMi4~ 3fT"ffi'ilCl0'5'ilct0'5
Gq;~ . ~ ~ ~ ~ ~ frcf'5J~ ~ 0 0 ~~;r {fTl:JlIT"1T-q~{f

~~ 3'lR1~ctltCfidl ~ 31ffit. 3'lR,~ctltCfidl ~1@Clulit~~ ~"lctulllC1

ql'""<lIC'i13ffd~ctltCfi cil"ictulIltildl ~ 1:l'~ 31m 31-rn. ~ <fTll"tfH ~ 0 0
(flqtJR 't. ~Cfi~"i ~~~ Cfi~"iq4d 3'lIOluClltildl ";;JjTfmmntl"i

~ .. ;jmm 'Q"Rlm ~~'Q"Rl ~ 31T%.
3'lfd~ctltCfidl ~I@ctdld m) ~. ~ ~"tf~ ~ 3'lfd~ClltCfi
"tfT;{ 1:l'T frcf ~mq; 'CfGf~f{f tr~T~-;:ft UBT<lRq; ti~T, 31fu-

3'lR1~ ctItCfid tll6l 3'l1ct~ClCfi"(fl"11"tfH ~ct (tCfidtll31 ~ ~ 3fTfUr<IT

'Cfllful "Cfllfto. 0 ~ Cfi~"i ffi: ~ W;RCfi lift -Bm "l~r:lll ~ I@C'i ~

~ ~o Cfi~"i <IT~<RlH"ct 3Rffl .. 31T%.3'lfd'~ClltCfidl Cfi~II~@~, 3fTfUy

3'lfd~ctltCfid~ OlIcttRld m~ ~ fCflRc€l tim-;:ft ~ ~
"tl"3i :tICfidid, .trUT~ 3fTlWlJT 3Rffl, <.fT'ClITfcI~ 'CHId ~ RUlliT:ft3ffifT



~-;rrtt. munGHq{~i'iXll CfiTo{Cfl

1Jff.t3illill(ql~" ~ ~ WlR:cfil
ti(oq"lioql ~ .mfUr ~ ~
~~~,~tt~~
~~.
31ltm :
• The changing science of Minerology
- Cornelius S. Hurlbut, Jr., .
- Henry E. Wenden
• Superconductivity Today.
An Elementary Introduction
- Oxford University Press

YBa2CU.,07
~3llr~3llrCfi'm:~. ~ ~~~

;jjRt~qI6Cfi ~~. "6T~ 900

~ dlqqHR11 ;jjRt~qI6CfiOR'OT.

~: 11I~~~i:ftencl,~~~
~ 3WJ; ~Ntf.t4F<11 (~ ~) lft~
.,ftftrq;~ fu<ficrnrn. 3lffift B~~({ffi
~'tHTO~.

fQ ~.I 'tffi5cnu
%~~~Rtq~oq<lld~~. ~~~1JT3~~

~. "~~~, (f(~mum:~? l1TamlOlIOI~i"ll ~

~ CfiCiS(f "'Il1fuf CfiT ?" ~ ~ lRRf ~ ~.

3ffifT ~ ~ R1f%~ctl ~ ~f18~IJl~~ ~ q,u.
• There is a ftr:r full of ~ .

• Areyou~ ~~?
• Where it31< you it3lf(rr your shirt ?

• Tellmea~of~.

3ffifT ~ ~~ ~ <€t ~ ~ R1f%("<lI~lql<l GITqlCf<liill ~~
CfiCiS(f;mft. ~~;ftc <l1<l~lil-gcfur~ ~~ ~~~!

~~,~~



•

\iI '121 Cfl~"1 ilm l?! 05"1 0ll Iii I ~. 1Wf ~ ~!l \iI i;oft . \ill?!;oft "I X CfR

~~. qur ~ ~~i~m;f ~ ~~. ~ ~
fqCflClollxl ~ BtiT~ ~ ~.

"f~ <ft Gi~itf"f~ CflTOOTIf

\it ill"lGI(i"l I \itill •.i'I:il ~ '811\itOllid

~. ~ 3f~ \itill;ff:en ~-fcrsfiT
. Cf) (O?OlI:il 3lfucfin~;rr m. (ffi'q
chlol('llI~_"\illfR Cf)'80II~1 :(ldCf)~I~1

~if('llI~ICf)i"l~~~

\itill;ftC4t1~ ~ ~ ~ m. 1:fUT

~ ~ % ~ ~.c€t ~\3~ ~ "'tXTI

3fT~ "CflTCiffif ~ 3fTfUT ~

~~ \it ill"lGl(j:q I \itill;ftC4(~~

""f06ffi. 3fTdl ~ 3ffiT ~mmTOl c€t

~ 3ffiCflT~~?

. ~T(-all1~<)~fl1*(no<rfu;lJo
111~ c€l ~ I 31Tf~Cfl fcl Cf) 1'81:q 1 3fT'ClT(

'B~"ffi' ~T q rcn ltfUitf'('q

!llJl,;m"'jlll11~~i'SCl~:tllQI~1~

~ 3ffiT ~ ~ "Cf)«f ~. ~

CfiTCi5Rf~q ~(lqldl~ ~~~

\itfllofN ~ 41<3413 ~o m.
~c3 ~'!J~ 31f'CTCfl-r-m-;{l ~

\it1ft"lGl(i:q I ~ '81~d 1'8I(@I:q 31T%3ffi

~.~~116~(~1~~
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itill. ~~cxn ~ldCf)I'al1 ~ ~ ~lnmf 31T~. Wl "Cf)Tlf~T~BH

~~ CfiTlI1im lll'J1ClulIl'ql fcrt:m: ~ ~P:ft~~HTz;rl 311-q"z;Tlq~c1t "'J1l:n

"z;TFT"0"QTif. C'~TB,05"z;TQH-BQH Cf){UlIlBla"1lJ,CflfuclB ~ ~ ~.

(fl('"Cf)lf"z;T"Cf)-q:;1~~iitq"'J11 ~T[11:ft C'lI1<:mfcrcnkClJctI'al1~,qff(1lq4d ~

. • If)I'4ti iCf),g~ "'J1Tf(f~a:r hi ~. eft m "WfT~ ~~.HCf)I{Cf)irir. C'lI1

('lIIJct12>\ ~dr ~~ ~ 31TfUTitd1 ~05lq4d \lR cIT 'J141'"l~I{ m ~ ~

31f~ GjI'J1I\l~f!@"Cf)"{Iit~. ~W~'J1~I'"l~RI~~~

iTit. it~fH:CJCfiIJct1f!b5~ If)11I~1'q -31TfUTC'lI1'J1ql'"l~ltl'qI.~ gCfiI{UlIld

irum ihn. 3~16{UII2f~ ~~. ~. wr CfilllW=Ct"lf)RchllChI{qul ~

BR&n ftlCfii'all 3c=q1~'"l1-q"1~~~ ~ ~. wr CfiI'4WCl'"JWCfl1 ~

-@tfl ~ ~ ~~ CfiI{@lo::<1i'"llqUlIlJctIJl \jjql'"l~Lor~Tft~~m

~ ~ irir. ~H(f. (fDQl ~~~~if ~~~~ ~.n
~ ~c;IGjf(1lfi~m 311UmfTlJ,Cfl~ CfiI~Hg$ld 'J1Cl05'J1Cl05/{o% \jjlOjl'"l~RI

Jctilllll~1 ~. wr ~C;IGjf(1I~ lJ,Cfl ~ ~ 4IUIJctICfi'{'"J~ 4IUI{11Cf),g

~Gj'"lNUlIld 31RT. ~'~, ~~itR.
"Cf)~' (Sunset Law) 31if ~



L
i

4
,

..
•.

i~llll.iii;I~ii]l;iirj
!.:!i~!~

I.'..
f~~~

ti~~
.~~;

J
l'i.,e;~

~
~t.!--,-:..~~

',.~~.
~

~,...
4ii=

-
~

frt,...~
~~~~.~

oct;
~1.

~
~*1~

l
.

!!~..f!]:
l!

t\i
~(

.cg~
,)I!

l;
°

~
c

~
W'F.,~i~~~

');g1itr~I::~~
,~J1l'~1~.~

j
(1j

~
~

~
~

~
c&

~
,...~

fE;
-

e:t~
~

1E:
10

&i:
6=

tt;
~

<J-
/~

~~

fr)~
.

R;i
~

fo
~

~~litllti~~fJI~lililflil!liJ
i
~

<Ii1~
fiT

&_
~

cg
~

.~
[J;~

~
1

~~
$

~
~

~
~

1
It

It
"

10
'"

5'
-

-
)L

e
~

{f
~

W
~it~1i~

•
•

,
•

°
io

,-
t8

~
~

t1'
F.i

~
~t1~~~

lli'"
~.

[g
;~!lti~ll!~~i~~lfl~~[!~-

1~
S'i~

~
I!''~

[
'>0

~
~

.
~

~
'"

,-
~

;I:';.
f"t

IC
liT

to:&:
ltr

rr;j
,...

~
po

~
~

~
t\r

~f
rg-

~
~~

0.10
ij;

to'S

~
!~ij~!~~i~J~~~jl~~j*1j:l~,I

I~



I.

"3Wrl "3m wrm. \ip:f) '"1c::I(k11 \jj fil.f1:C1

~ ~, ~ ~ >ll1lUTTCf~'CT

~flf;ftcn: "?"lTT'cH ~cnTf'CTcnH

3HiC"4ICflI(OIl~'Cl.f{CflI:sl"'4Il1it ~

cn{1Rlll1't:~ \jjI::fHlOllZ1Cfli~1~

~ -.r@, ~ ~II~HI~~

3(q?llcH CR ~ ~. fchcil~'"11

\jjfil.f1qfiZ1 ~ ~ ~ ~~

~ ~II~HI~flCf\iflfR~~

'C:<lTCft3iTfUnn 3~:il\jjCfli'"11~'CT ~

£nCft ~ ~ 11(f m.
2l1sCFfl(f ~ f\cnrsT~ ~

fq'CfH"B"(uft'CfT >r'qTCf 'qHC'lTm"Z1

cnm~q"( -qsm. m fcl'ClI(~HOn

~ro q't:C::(ll-c~1fcRtmcr m(fi:
~dt "fm<ft ~~lcil*"ctI"'41'WCflTtt"

q't:c;:d'iql~ WCfiT ~ ~)l?l(q

/'

~ m % 31f4UT4Ifc;#I'Cl. 3ffifT WI
-c::T.tt ~ ~ "'J11 qfturrl:r ~
fll1e:tl'Cl(~dcliD 31TfUTlOl61Z1qRlWI~
\jjfil •.fI"'4i Cfl(04q~~~~

~.
31ldl44d cpft ~ ~ ~11~Cfli:C1

~ ~ ~ m. l!>cfilCfl~it ~

cnDITrt ~(fCfltt 31T%(fr<ri~ ~

ql~qOlll~lal ~ ~ ~ ~

cnzc:fm. fucn<l m ~ ~Ji1$"'41
cill\jjI(Cldd ~ mutt 31T%m
~ ~ r<ri;ft ~errc) 3rol

~!l\jj j-q"j #tan m-c:tt. f{CflI'5l~ I ~

fCf'qH"B"(uftlJ,~ / ~fl11~~H ~ or 1ft

~~ 31S~ 31T%om=r l:fP:i

~~ ~1"3l "Z1FT~. qUI ~"B"(lCfii

\jjfil;ftqtlZ1 ~. ~ ~ ~
/



ch--q;fu;rr ~, ~ $I~1I*i'11'q I ~,

Clllql(l*ilaloCl ~, fucwl ~
~ {1'5'llfc1«lI{I*ilalc;l ~ ~'Q

~ mit chq.n:;;ft ~a.-nM. f'£l1*i1;3)

:tldCfi'""lJI"OQ1~ %lff 31TfUT~

~ ~ ~ ir CfiTIft "3B ~ wf
m*iI'""lJ/"OQ1 ~«\qld~~~m
. "" ~ .;,Cfiq'"ilifl ~ Qi(ll. ~ Q ~

fu:r~et't 31B ~ ~ ~

~~ ~ ~ ~uf CfiDJt ~qoo
~ it~. WI *iJlroli/d "ch~

. 31f'QCfiT~<iT~ >f<iC'";f 31~ 1)1~ qfr
~m";fGn:l0T d~~";f .";f ~ (fT B"{a5

:tl d Cfi'""lJi~A Cfim ~ 31m >rCfiit BTU

~ \JflCIT cli'r ~ iffiWt3('q I~'1c;l
~~ Cf ~~ ~mft(f ~
Cl~c:fh:fl31TC{Cfi~. CfiI<'1id {I~ Cfft
~ ~ W BTU CfTGCff m~

~ ClI<tCld/ ~. ~ ~ ~

~a.-TT(f~ {lIdClRI31TfUT ~5I<'1ClI{) WT

GH Cl~ fc1Cfirnd Cfi{0'!1ld ~.

{<!Ol('lc'ml - lOll$IMClI{l

~1{dldl<'1 ~ *it;lI'5'llI"OQ1 Gfa:rur

3ITfUT ~ 'l1fTf1(f {'!1d Cl1.0 'q I >rBn:

~. WT~~omifJ:R:f T.RJ.

C'<iT";fT~TB ~~H9<iT(f m o<iCf"f2:fT

~~~.
WI ~~hn .l:la5 31T'Qn: ~UTir

~ moo Cfim CRUl. -3ffifT iffim
fincft (5{ClI'!1'q1QT~ m itw. wr:Cl

~ m1t~. ~ 3('q1~'11:il wnur

fincft, c=m 3,ql~'1I:il <i:l1\jjl{ld"I<'1~

fincft, ~ ~ Cfi{0'!1I*ilal :tl dCfi'""lJl'q I

~fincft, ircfCfiftCf ~ ~~

w:n~ l:l~ fc!,(fT WI m~~ ~
*i5\jjqu~1 ~03011(1 ~. ~ GH

m:un dTTri~";f ~;rrqr ~
~$, QT~~~ir~

~ l.,O % itdm ufu, mit ifJ:R:f

~BTU~M.

CfUT31m >r8i:un~cimi1 ~
~\jj~I@:JCf~wfcft~~

~om-m~Cfi~~~

~. WI CfiI{OIlt:j)i9>'q~ ~ 0'!1T~1(jCfiI"OQI

~iClld)ql~.,~ ~<::l.,~tRfu~~,
'f.roqoo' ~~. t!~iCl«\'1 ~ :q-qf

~ ufMt. ;f(R ~«\Clld)i.'1' iffim
~ ~ ~ ~ Tr0T ('6l., ~

~~ % ~). %~liPl~, CfiRUT

:tlclldl<'1 ~ 31TfUT~ fCh~dldJl

~-3(ffi ~ ~ (j103A03 ~

";fo1)(fT. ClUJ ~ <:: ~ ~ 11~<t ir o1)T ~ 0

CltlT*ilal ~ ~2:fT ~ ~Tffi ircm
~ 3,q';l'iti m:q1 ~ m~
Cfi~~ ~~ 'f.roqoo' 3,q';lI,,'!1/

l.,O % iffimuf.rmfuf ~ 3Th1T.
.~<tf~ ~~T(9m11't:<t 115\TBBH(9fq
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~~1I5l1P-t1?1('!?l)IPJ.:?I@h%'oC
,~II5lIP-tt?t?!?ijill6:t%'0~

IR?-IJI<JI;-ill.lfr\J~.\!i-~
.~~~~

~~h'oc-7c'o~~~
IR"-}Itj:>t)~WlQlQllitJrth!:1-

.~PIRo}tJo~~~

PI}IP-tz!@..\;!dm.'~}I~HJ11;-~-~

~~hJ.Ltl?~W::llitPII(;(ISR~hln~

'~~~~WII;-!hl-tlnlJ:tl.l1.

l:UE.l~?¥U~.@lli'lHh.n..J.!£

~W-~lnh~~~
Wh~S'I~DID~hI}iI?b>l@.hLt}1. \,,~V~<.Jv

'~~~12~~

~J1.J.lli.~12~tlt.-IfWlli

QH~pS.lR~'k.1E.'k.lli'lJtllli''~2h

~J#llh.P..P..lh~1J.:?lhP0'~~

l.JJ.1:lliJE~II?:IJ-I<JI;-.~~12

JilP.}p!t?~(;~~q~~~~
~~%~l.JJ.1:lliJE}pll:Ob-?£

,~,~~.~~C/~1R?-11:Ob-?£

,~,12Jil~l,h~~n!(?hlti'-'??IP

~~12Jillnh'~*Eili.~

illt.P.~l.JJ.1:lliJELtlli~/CIR"-II:Ob-?£

,~.P.'?lJ,lh.~~J.£.~~!£2.p.l~.p.

~~~~1>~:!E.IEJ.lli.

.~~
~~~J.lli.-lE:!E.IE

~~hl)lpPR}~'lE"tPRoltr'h

!t~~1fU-~

Q1Jlhlli'J..P.~~l~hEttQ.p.1Lt

.~~Ihlem~!?P-}t?(!t?IR?-lt,..l

~~W-t~~~lh(tE:l~l~h)

!ft:.lh.~l~~L~.2.th~!£lH2.~ij:t~

~~~1?:}t?(!t?IR..l '1~~~.

1b.ll?n!)~b.llo'=RIj1)I~DI~_I?:IHplir
~'".~.
~'h1JE.~~!£.~!JE!ft:.Wl
~tJo}ltJohllo}Jb~~bH-rII(;1S

lJB.lli'2'k.!£!l\ft:l~lhfi.In.th1il

~~~~~lI5llbUb~1R?-!l;-tI~

Q!JS.~~16¥ill.£.~~
~.~~~EJlli'a~~

~~~tJo@-r11-t~~h

~~t2.lh.~~i.P.h2ij:t1tQp.hl~lli'

.~Pltrop}9P-tt?t?!?JilL'2mJQp

o~liW}t?}11?:1I5l}IEtI-tI':>h.~~

~12Jillh~e'ofp!R!oljlti'-'?~P~

~~e'ofPIPft~1lE:l2£~

l~~~J.ttli'Ql~l~~~'hllt.P.J

lJlliQ~~}p!JQJIr-1..IE:tlliJ~~~

1lliiI~ill.hl:'a~I}'-lFl<JIr-~

~~~~lli2.l2J2~
l.JJ.1:lliJEII?:Iri'.)ld!Jili!ih16JS.~~.~

~J1hU£~Wl12~~h
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