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e;L-{§f!j ~!!)1 wrr f!j e;rr61JW•TPi Lf611iltf> Wl/i\;e;~ 

e; ~ iWf rfl D... UJ rt biJ ~ u Lf wrr fitm' Gil (!§li® 8i mil fD ti:J 
s;jJt!i/Jtf>W(f!jW, f!jGYfi,-T wrr fD q:c§fflme;~~ "f!jrTUJI!ii 

a; :>iT'' Gl!fJrrL-rt e;L..(Elmu ~(!:P~U6ll(!§WIT6or i)(!§. 

~ar. ~IJ611f6j)vw ~Gilrto;w {j)6111!iimo;u u~s;&uli 

8i!/)$ UJff JPUUrT61f!lr GI16TTrT8i/J§; &~ 6firfi61Jm[TIUrT6TT 
ern a; JfiUJwmti:J G'tujb/I)/6: Qq:m JDmJ.5~L..(El f5rTW 

~G11m[T WWLDrT(T 6llrTJP~~iiiC1(!!JW. 

-- <tbfflrf/UJ!T ~(!j. 

o;rr611<§ G.Ja:w ,!D (Yl~T(~w e;~® ,_rr j, G. ,.r:,rr~Jhl 
urr(TrT@'jUJ6isr j!) D-!!)JUUlmtt d(UJIJ"rT Glurr. wrrml18;,e; 

"J rr q: e; rT ., Gil tt <h6ff1 m s; rnlGi!tt L- '-I J6~ Gil w ti:J • '-I rnJ ,c'li 

tiil8;(].s;~ 8i~jJ}Jrrfl UJrTfitm'GilWUJrrm Qq:6i>6lJW wrr. 

Glla:J6p;w ~Gllrt.s;<iir ~mmwu51~ ~a;rrQJ wusrn 

wmL-j6,1!)rrrt. .JI~ ,!6ujL..(El fllrTW Qurfl @W lill(!§/6@ 
&X~crgw. 

• flJGYflrfl@!r' u ~uurrfflrfiUJtt ~,...1ri e;iir GJq:w OJ 

~rnrr(Ji L.Jrnltf> u5JO;(]e;~ e;~$l!Trfl WfT61f1!TGlrtf,-r;f.;;_, 

{j)ruftlmo;mUJB' & ;i>,IJ5lu urrrtLiuJD;iJe;rrm & ;iJ!!)Ju 
Ul[TUJrT6!llJT-Glwrrm ,IJ51~ an:L..r..q..6: Qq:w(!!Jtf. ~Glltfo;'Dir 

Gle;rr(glti:Jmu ~<mL-/69)1 u61J {j)L-rile;&IIILJW & JiJ 
!!51u urrrtft;g;J6'1NL..~u UJw Gl,.r:,€?1G~J3..,. uSI(!§e;Bi o;rrL... 
8M q: rr &v&§ 6: Gla: m (!!Jrf e; 'Dir • ·<IT ~611 rr uSI(!§& Ftls; ?liifr 
ll.JW urrrt /J@8;Glo;rr6W(El Gll(!§Waurr tpj, ~lill(!§.i(!!jU 

t.l7m@6i> 'ejl@ UUJriiJe;[T fL!!)JWQ! lF /JJ6W \]e;L..L tbJ. 

D... L-w Gil J6 IE wrr 6rn G'.J rt <'< f>ir ~ /'§ f!j i: q: j, 10 j, fD rr ~ 
uUJJij:fbJ filJ5,1J5l ~UJ-@ri"e;Gir. uj)uurrfflrfiUJrt ~<F 

a:/Jf!j/Jmtf>li ao;L..(Elj, j)me;~~Jj, iJl®t.i!Ul@tf. 
dfbiJm!T aJ5rr&€i!u uUJI!iie;uwrrtm I..J"''i1 5/W.(tll urrti.JjiJ 

!D~. dfUaurr !PI ~biJrf/m ms;u51~ ms;&e;r..q..e;rruj, 
mt5j, /!i~!T alilrGl(!!JWJ!)ItiJ ~®O;a;mJ~&v. ~@ 
UJ-Ii~ GfJ@Ii/- Lf>6l ~QJQ)[T a~rr8;$1 5!1J6J6~-:Lj;61~ 
@W u~uurrfi!JrfiUJC!§.$®ti:J ~mL-u51~ D-f>irm .ljff!TW 

fil® ~ UJ-UJ rr a;Q; ® !!)1 lil UJ fPJ • L.5l w Lf f!jrT w dl fPJ e;..ililt 

@.$®6iT {j)(!§Ji;fD!Gle;rrfiW(El tf>m&lsr C8~rr8i~u urrti.J{ij 
· )lmfo ~biJrt o;rnrrurtt. 4;61 e;..m,(El&~w @®JiJ 

f!jf!jrT~ ~6lltm!T 'tj)W !!)JW ~lFti.JUJ cpr..q..UJGfJ~&v. 

UlmLJ ufiluurr/PrfiUJ(!§t.b wrr61f1!Tb1Jrte;@§ti:J ~WfTrT!fJ 
4 (T ti:J au fT G&r /!) '-I rnJ j!j [Jj8i !T nil e;&rr u u rr rt j, f!j UJ m
m rt w fil 1P o!F 8'1 1LJ L-w L1l L.."® £De; m !T cf9(m '-{6 fD rr rt o; w , 

(,tp,dJ!!)JtiJ) 

.flJ[~ 1JiDLCF. • 

wL...(El!fi<J;iom[TLI GlU(!§W o1ii!!)li11QJJL1Ul~ ~!:Pili 
jUJ ~&il61J {j)6llniJmn;u urrL-lFrr?%ve;@!i8;e;rrw 

e;.. tmL-uu J61f>rr L.. L u (Ju ,n.: ... UJ-~ 6i> '-I rnJ f!j u9&s;6u 

o;~ sn rfl wrr ~ u (!§W Gl6ll ;iJ ,IJ5l u!h.:.li!- Gl GlJ ;iJ pJ 8i !ilmr 
61f1lT fom!Dfti ,!fjL..t.q..$Gle;rrm,L-g_~. ~(Twuu ~urrL... 

t.q.<M>tf16i> Gla rr ri:!J w '-I ' UJ rr w [Jj<h rt au rr 6Yt jD fl5 cfo rt 8i,jilfl Gll 
ILfN6ff t9iju611 IJIQ1S1ffrf)e;&f wm, <J;GilGI1ofF ';)q:ti.JtJj 

L.Jrnltfi u98;<r.vi> UJrt61f!!TGllrfe;,i>)T {j)!!)l$)u516i> Gwrr jDL.. 

(ElmGIJ 1.../cwfl;r, Qq:u6fuja.Jrrrt a;6i>S1f!rf!ILJL-b~l e;m~ 

i)6i> G wrr p;l 6 1 : 3 3 LJ 6ir GYf1 a firrrr fill ~ ;ll't e; &rr ffi 
~f!jrT ;iJ8iUJ-~fojjl. 

Q u UJ(!§ J. r5 ~ JiHJ $) /D mw ILJ rirr fiJT W . S . f;/1 r:r 
IF! r6Ja; j, jlw p.; &t' m w u516i> :1 wrr ~ UJ tf18; e; 6i> <'~> 6i> $liT rfl 
UJrTo"W6'llrT$6tlhir filjDmw&(f!j 'ejl(!§ q:urrGi!tt JurrL-

:aurrtb. e;@COJ JJ ;»'1 UJ ';! f!j•;;frr I!!J fiVli i a;rr rru .;J urfl ~ 

.r ffi u rom j!j rffJ !!)161/ biJ ~ C8 u rr 6i> A . e;rf/a;rr 61JIDMI m 
61Jrrrua;wrra;u UJbli'flffi.$ !Tn.rnL-ILJ ,;r 3urr(Elw ~!:PrtJi 

urrttm~•uJ,J 6Yrrfe;@§8;~u Glu(!§til ~(!5/6fDrT8i @®tt 
~ff). ~.oJJrte;~il 6l51&rrUJrrL.(Elffi ~mfJJu5\i> wL..(El 

W~61J, a;~t;;{:;I~!PJ~JDuSijjWW ~6ff/tf ~L...~ wL..(Jj 

;va;(!§li®LI 4e; Jil G JDUJ-Ii Gta;rr(EJS;e;Gwmr(ijllil ~ ;di 
• • toGYflrr' • Gllrr/P~~Gi!JD~. 
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1. N. .!J{LDLJfiiJQJT6ro>ilr 

9 (C) 
Gs;rr L..fi'D)L-:'Lp~ wo;rr ~~ ~~UJ;r iUUJtl•, 

wL...L-8i&6Yruq. 

t. u r. @JID!T@C:!)Ucrca)r, 

UlbiJ rr ~ {ij fl> 61)) p; ji) UJ rr 611 UJ u · , 
WLL-8i8">6YrULJ. 

3. Qqcft.·r.-fJ ~QJJ fk·>~fl Ck ... ciL. 
H. N. C. E. Sc. 'A' S.M,C. 

- u$Juurrfi'lrf1UJtt. 



ffimllfol.b ~® a;j)a;m(J;l. @forir ermru 
mUJu U@BiTT fo LDTT6rnrurta;w 8'l6llrt @m fo 
<Jrul.bGlum Glru!J)J~IPJ ~IPJ&@j~(!!lrta;w. @rir 
~ Lb 8'}61) rt fo r5J 8i@Jj8i @j 8; 8i61SM 8; @j ~ rir (!!lffo 
''~LITIPJ, [JjL8i8iTTIPJ'' ~ffi!J)J Glo:rrfforufijlffo 
fiJJ®ufiJJUJmL~(!!lrTBiW, Gru!J)J8'l6llrt "~Gll 
~ii@j ~ foriua; e!fJ&tr, @ru WJ8i@}U Ul di fo&tr 
e!]J&ir'' ~a, Q)l GlcFIT ffu ~ ji jf) lf1 ~@ rt a; 6Tr. 
@mru Q UJ ffu6ll IT Lb Q ru !J)J ill (]<FIT ill Gu ff)7 ji ~ m ji 
forTi~> ? ,tbw:_L Gurr~IQlJTTrt~m~a;w. 

a;msf]fo ~.rDlGlf ~ffiUIPJ <F(J}lfjJJUJTT8'> ? JD 
u(hl ill (51T 6llT ~GYf) ~ffu 6lJ , .aJ jf} ffu [JjiT 6rr' IT Jh foill 
Gl o: til UJ Lb uu5/ ;iJ8'la;GYfi @Gv foTTW a;mrFJ fo ~pSI Glf 
6l16rr'rT~JD/P• lhmflfoill 8ijb@jl.bGluTT(!:£l~ ~LD~ 
LDW jim fo (!JJ ;iJ(!!Je; .a!fo WJW Qq ~ ji foG rum 
(J;lw. urriJID ~ffi@jiD uullruruiTrn 
au.L G1urilw !film !D~fur ~ @IT ffi@j w 
Gl u IT (Y> ~ .sat rn ~a: ~ru ~ WlLriilllim 
2-Jb~C:!fiiT.%~ wmm~ ~® ruy)lu 
u@~glw U1mmC:IJ @ffi@j~Q!Jm. 
fo Jh m fo fo IT UJ IT@ B;a; IT 8i 61/ W , ~ fflif) UJ rT a; @Jj8i 
a;rre;611Lb e;mFifo.siimfou UUJ-Iie;rrGfo; IL..m-8; 
8iiT8iU UUJ-. ~{J'illu~jf}ffo 8'lp51fP <h<Flii@jill. 
[Jj IT 6Tr Q <F G1J 6lJ <F Gl <F Gv6ll ~ ff> rir er m rum UJ tB G UJ 
~p51rurrtil. $)rir!J)Jill, @®~~Lb. ~L~~til 
e;miJf!>~mffiuu.ifJJ!SIGUJ ffl~ff). !fi c!limm 
WIT ~JiB: G1cuirm,~ ~~ ~riii!Eruu uL_$ 
rn~u uiTrruu~@.IID u1Trrci.5 fJ® 
lli t.q. m wIT m a; mr ct. mc.Ji8: Gla:liJ ru ~ ru 
£!illmmt..m1ru ~rnuw aiiTmruiTiiJ. 

JB 8iTT&lJu5Jffo ~@~IPJ UITL<FTT&lJlii@jU 
GuTTrufojbe;rre; wmF18ian.L...mLu urrrt8i~(!!Jtil
~r5J(]a; e;mf)fo~, UITL<FTT&lJ QqG'tJ~ill ru!P 
u51 it> ru@ til .aJ !:P ~ UJ Glurr (I§ L...a; &tr u urr rt u 
UfoPJBiiT<h :LW fP 8i(!:£lfomfoji fil®ULJ~(!!ltil
~ rfu @j 8i mFJ fo ill "(]BiTT G'61lT til " ST Qr f!J IQlJ UJ-.£1 Gv 
6ll@&ilf!Jiffi• UJm 4 UITL<FTT&lJ8i@j~ f!jiTLDfo 
LDTT~.£1L...LfP ~ffi!J)l ~mm11UJUUJ- .£1m{}' 
6l11T 8i 'ij)(J}l~ (l!l til - @ rfu @j e; mr1J fo til ' ' (] 6l18i (!JJ til 
G[Jj{J'QJJtil" ~rirJD IL@Glru(J;llii~JDIP· ~r5J@j 
GJ o: rir JD ~ill #T u ~ fi16v ru@til ~ fi!ulf1 w e;mr 
a;GYfiG'v ULTTuifio foUUUUTTrtlii~(!!ltil. 8i~foill 
@ riu@j <FIT rt Lf G'i»l e; LD IT e; liJ IT !J)J ~ j1J /P} • ~ r5J @j 
fi'tmL-LDp51fofoGv [JjmLGlUPJ@Gv :L.LrT@jtil 
a; 61W ji fo rr 8i@ • !i)m ru G urr forT Gl fo m !!)1 
JB (] ru !!)1 ~ fillf) UJ rt e; @!Jii@ e; G'61lT lii@j .£1 (hlrurr til • 
@ULIUJ-UJrre; .aJW@L IQllrr[ProJG'v e;mFlfoill 
uUJriru(J;lrumfo ~p51Ji;~Gile;rr6ir. a;mrFJfo~m~ 
GlWll!!)llii@)til @~$)&vmw LDTT JDGrum(hltil. 

- -t~tillilwl'l. 

.satmy WIT6nlru, 

G[Jjj}!!)J e!fJW(!!ltil UITL!J6ll&r' [JjTTrir 
LilT L <FIT &lJ fo <J fo d rt cF <FIT &lJ<i; @j 6ir 6l1 ~ f$(] LilT 1fjJ , 

JB ~ fo PJ @j W $) rif !J)J ~ m ffi <J UJ IT <FIT U L.5J L._(hl.$ 

Gila;rrm UJ-®~ foAl ffi .f9/6ll forT~~(] ffirlr • ~rir em 8; 

8i m L 61/ L rir 6;TC8 fo IT [Jj6v 6lJ OJ 6ir (};m LD IT fi/lf1 [Jj UJ- 8;a; 
(]IQllm(J}lLb ~~TUfoPJ8irT$ :LLC867JT (]~51JI'rfcF<FTT&lJ 
mUJ.£1L...(J;l GlruGYfiGUJ.!!51.£1L-Lrrtil. 

e!]Jrif @til LifT LLDrT ~ UJ, fi'El(§(5rT61IT U IT L 
~8'lrflUJrt G[JjPJ!!)JU UITL<FIT&vlii@j IQll[J'oiHG'v&v 
~ rir u fo jhe; IT a; tB, ru@) u u m JD m UJ .£1 L... (§! Gil6ll 6Yf} 

u5J jJ Q lF W j1J ~ [Jj Gv liiJ <hiT lf1 Ul LD6iJ6lJ, .aJ fo 1PJ L 6if 

u rr L o: rr &v <J lli u ji fi1 ffu G fo d rt q <F rr &vlii@ <F Q <F m !J)J 
~m uufu L riua;&rr ru rr r5J ~ ffi fiJJw u<J fo rr, .JJ/Gv6ll IPl 
<J fo 6llf' rT ~@~ fP QJ(] forT U IT L<F IT &!J .£1 jf}a;GYfi WU UJ
@jPJjDLDrT@jtil. .a{ tpJiiJL(J}lLDitJ6lJ, UITLtil [JjLJhff> 
Gru&ra;GYfijJen.L JB, 6ll@)UUmfDmUJ .£1L...(J;l QQJ.,If) 

(] UJ ,f!511 j u IT L<F IT &v IQlJ 6rr' Glf 8i@j 6Tr er jJ p51 -fti ff) lf1 Pi fo m fo 
[JjTT w U6lJQJJm JD .!PJ6ll forT~ fo fiJJ®B;~(] JDW. 

fotilOJ; L11TLW [JjLJi;forT ~c§e:lf1, [JjLaa;rr 
.£1L...LTT ~®o:lf1 /B, QJJ6~UJLDITW, .fP/6ll<F{}'LDITW 
6J ~til 8iTTif1UJtil @fio61JTTLDGv 6ll@jULim jDmUJ ..riL...(J;l 
Gilru GYfi (] UJ j1J (] ru en. LIT /P • .!PI fhG [Jj {}' fo ff;J ffu IQlJ @j u 
umJDu51G'v @®~tpJGla;rrmr(hl um!:J)UJ urrLriue;&rr 
LS L...a;6ll rr til. ..!I(Gv Iii) fP Ll UJW .fL m 6rr' fiT 6i.Jrum(JIQll IT 
a;TTif1UJtiJa;&rr<!F Glo:tilUJ6lJTTtil. {j)~Gw~tb ..!I(UUUJ
[JjLiie;rrLDGv; ffJi®~ff} [JjLULITTGlUJW ..r jf}rturrrt8; 
&ilC::JDrir. 
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GICF m-!D ®19l:filviv Glf9rT~L..LJL5lrf1Qf. 8'LD 

GIJ9rrmL&r,ir erriruw u;f>;Diu UUJ-j;Gj!jrrLi:J. ~@.4; 
to!Jirr & GlS!J ;i> !J)l ~ Gl /EJrTmL.~UJ SlJ mrr UJ !J)l ~ tP. ~rr 
torruuL.L- GltorrQit_ A u5/6i> er .4;/D&;g Glj!jrr~L.u 
t.5Jrf1Qte;&r ~~L..rrci;e;CI:PL!J-tLfLD erwu/Pl u;f>,rDI 
~rrrrt.U!J6llrrLi:J. 

Gru,riJ@~~~ITmL ~rnro~ 
@5mlw~~g;rrmL 

UJrr ~Pill fiJ® e!:JlfDIJe;~mJD!Lfw Gl&rrmrUJ-rrrr )5 

Gl /D rr ~L. Gl6ll ;f> !J)l ,4; Gl torr~L. ~fiv61J /PI @;~ UJ ,4; 
Gltorr~L. erwuu@Li:J. ®!PI 0 er~Li:J 6l'@fo!Jirrfiv 
@;DI8ie;uu@Li:J. 

[:!!j;DIL1LJ: { 0 } 

~Gl~~G'v { 0 } 

er w !D G t6 rrmt_ tLfLD, GlSll ;f> 
!J)l ,4; Q torr~ L tLf Li:J fj}W f!J G'vGtJ 

errir /!) Q ffirT ~ L.u5JG'v IJ,·#R 
&!!Ill fiTW !D e!:JlfDIJe;Li:J ~~@. 

.!Pf®~JDtorT& Glf9rr~L- A j!j[J"UuL.L.rrG'v, ~~ 
Gtorr~L-u5Jfiv li:J®JBIP GTj;JD~ Gj!jrr~L.u 1..9rf1Q( 
e;&r ~~L..rrci;e;rlfJUJ-tLfLb erw !J)l urrrruaurrw 

A = { 1, 2, 3 } GT~We;. 

A u5J@J®JBIP Gluf!J8i8i>.UJ-UJ Gltorr~t_u 1..9rf1Qf 
e;&lr X 1 , X 2, X 3, X 4, X 5, X 6, X 7, X 8 
erw&. 

L [iii II 11 611111 t1J I 

X1 = { 1 } XJ = { l, 2, 3} 

X2={1,2} )( 4 = { 2 } 

X5={2,3} X 7 = { 3, 1 } 

x6={s} X8 = { } 

GwJi>®;DI8i&uuL.L. Glffirr<rnL. UJrr.,Ill A u5Jrir 
Gffirr~L.ui.9rf1wrr@w. 

X 3 t3 e;ru~ci;e;, X 3 = { 1, 2, 3 }• 

fiJ.fPJ A er~LiJ Glffirr~L.ci;@ a=wwrr@LiJ. fi]ril@ 
x 3 u5J ~ w m e!Jl fDIJ e; f!iJ & w fiT 6v GtJ rr w ;f> ~ !D tLf LiJ A 
Gl&rrm@wm~. ~&!JG~J a= w Glj!jrr ~L. e; @§ Li:J 
Gl !JirT~L.ui.9rf1wrr &GtJrrLi:J. 

r~pL.1Lf: 

x B tB G[Drr8i®e;. li:JtP ~rr GlG~J ;D [!)J p; 
Gl ffirTmL.UJ rr @W. ~e;!Jw Glw ;i> !J)l p;Gl jlj rr~L.!Lf w 
~rr Gltorr~L..u 1..9rf1wrr&8; Gl&moirmuu@filf!J/Pl• 
[j)rir~Gwrrrr ~JDrTff6'rJIJr~~ffi8; e;'!ru~u!JurrLi:J. 

A = { a, b } GTwe;. 

li:Jf!il® ~~ ,_rre;8ie;,.f..l1.UJ Glj!jrr~L-ut.!irflG~~e;&tr 
x1, x2, xa, x4 errir&. 

o~ x 1 = { a } 

X2= {b} 
x 3 = { a, b } 

X4 = { } 
.J2b®Lil. 

Q u rr .fPJ w rr e;8; an. ;D1 rir , n e!Jl GtJITi f!iJ e; 6ir ~It 

Gl torr~ L.u5J firJ fiJ® !B ffi rr GiJ • .JI ,4; G ffirT ~ L. u5! @I@ tB .fPJ 

~~L.rr8;e;8;lTa.UJ-UJ Gltorr~L-0 1..9 rf1 Q{ e; 6ir 2° 

~(:!!jill. 

~torrrr6'rJIJrw ( 1) te e;wd/u!JurrtlJ . 

A={1.2,a} 
fiJf!il® 3 e!:Jlliil.le;IID&fii'r ~~@. ~&CZw ~~ 

L.rrli;e;S;e;,.UJ-UJ Glffirr~L.ul..9rf1G1Je;6ir 23 = B ~®LD· 
fij~Gll X 1 , X 2 , X 3, X 4 , X 5, X 6 , X 7, X 8 

~ GiJ fo[J"UU L.@w 6'fT ,fpJ • 

~forTff61w.w (2) fijfiv A = { a, b } 

filril[:!!j ILW6YT e!fJiiil.l.SLiJ = 2 ~@iW· ~&!Jw 
ZLmrt-rr8;a;8;e;,.UJ-UJ GltorrmL.u i.9rf1G~~e;6ir 22 = 4 

~@IW• {i)~Gll X 1, X2, X3, X4 ~Gi; JDffU 
u@LiJ • 

.!PI@ ,4; /D torr ts w iJll ~Gl t5rr m L.~UJ GtJ6WffUJ !J)JU 
!Jurrw. 
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ru~~G1~f1mL: 

GiltBrrmL. A /DtruuL..Lrrlifu, @~GlJ6rra>LuSim 
"Gilsorr~Lut!U161fa;wrrlifu ~&a;uuL..L Glf6rra>L.'' 
A @m liill~PiGJ6rromL. orm-uu@w. @~ P(A) 

fiT~w OT(I:£!~!6rriv C§,!l51&a;uu@w. 

D-f6rTtr6WL!J A = { 1 , 2, 3 } fiT <ilifJm 

A u51m liill~foGl/Drr~L P(A) ~ a;rr.nra;. 

QJJ/D£1io fMTI6Ja;iir A u5J~ GlJ6rromL.ut.5llf!G1Ja;..-ir 
WTalliill iTW@ umruaurrw. A u5Jw Gil,{6rTa!L.U 
t.5J If/ QJ a; wrr liill rn, tL.{6rT[Tfim'LD I @1/fu tLGYrfiff 

XJ, X2, X3, X4, X5, X6, X7, X8 

iTtiiiir YJWL.f urr!Tfijffiiwawrrw • 

• ~ liill~foGl.{6rrmL P( A) ~lii1Ir §JI r..3mliill(!!J 
wrr !OJ ,q;rruu@w. 

P(A) = ~ { 1 }, { 1. >}, { 1. >, 3 }, { •l, 

l·· 3 }, [ 3}, { 3, 1 J, l l] 
P( A) {;®~..-irw {!fliUa;I5J~6tflm iT.m-mll&~~ 

8 ~@Lb. t @tb{!fl6U~wa;!Oir UlrT6lfW fP6il!J6llrrri' 
Cilf6rT~L.IUrT(§W. 

A = {a, b} fiT1iliflm QJ~;, 
Glf6rr~LmL &rrum&? 

'lfJ /fJ 68 @.J A u5Jw GlJ6rrmLu t.5J rfl 61f a; 6;ir 

x 1, x 2, x a. x 4 tB &rrmraurrw. 

x 3 = {a, b} 
X4 = { } 

@i6J® P( A) @,su..-irw l'.ifl6U~i6J&~m fl'mr 
ml1&65'1a; = 4 ~(§lb. 

1. 

2. 

3. 

4. 

-3--

A = { o, 3, 4 } .!fbuSiw A JilroJ®J§~1 
GuJD&an..f4-ru Glf6rr~L.ut.511f!QJ&~m iTmr 
mfl&rne; UJrTfPJ? ....,p;GffirrmLu t.5Jif/61fa;&rr 

fiT@fPJ&? 

B = { 2, 4 } ~u51w, B 11.'il~r 6!1~~ 
Gil_fSrrmL. UJrr~? 

A= { o} 

A = { 1. m, n } ~uSim [i,}ru;iJ;Diw 

GtsrrmLiu!ilf!Q[e;&rr iTC!Jl~. A u5Jm Gll~fo 
Gl,<?irTRlL.a>ILJ& &rT~&? 



;6fT u.J rl,ur. 6Ti7 87 .g. y9 ~ j66v : 

q;u!flm<F IFLD@l5 ILm-w ffirTUJriils;&1t wL..(j)lC8w s;!}l$s;(!JJt.q.UfliJ. C8w~t.b ~® ffirTIJ.lrfiJ<nG!flw 
s;JPJ5!!iriv e!))Gilt.b G1uJDLiu(£tt.b fDrTUJj5$f6ir e!))Gil~s;&ru Gu!!)IGlllf>Jb@ tDrrLiuL..L-. ~® :f6rru.Jt51s;.mJw ~w 
~ ii fJJ (!P!$1JI5Js;&ra UJ $ JP8is;C86llmre£tw • 

A - ( ~ ~) 
B - (: -~) 9TWU~ 2 X Z GlllflmiFUJm-W ~Q; ,{!jrTUJW ~(:!jt.b. 

_ (2
6 

0) (5-Z 2-0 ) _ 
3 = 1 - 6 1 - (-3) 

A-B=(~!) 
9TWC86ll A - B ± B - A 

c!P//DrTGll!Pf @® ,{!jrTUJrfiJ&6'Iflm 

<FUJ~IUJr6J.g;fiir: 

~arr 6ll!fi(;MUJGm'-UJ @® t~irTUJrfiJs;G!flw ~.4itD e!))Gill5l&w a:w@e; fi!®Jii!!irritl 00® ffirTUJrlil 
Bi@?W <FLD@@JW• 

A- ( acbd) 9TWUfP 2 x 2 Glliflm<FUJ~'-UJ ~(!!) ffirTUJW ~(:!jt.b. 

B - ( ~ -~ ) .,.mu!PJ 2 x 2 Gllifi~<FUJ~L-.UJ ~C!!i .{6rrUJt.b ~@Lh· 
6T~m ®® p;rrUJI5JBi@?W §lW g)JSi@ ~w !!)I <!FLD@8i. ~:f6rT6ll!Pf ~® fDrTUJril&e;w "'w 

ffirTUJrillhirr ~@it>. 

( ~ ~ ) - ( ~ _ ~ ) 6TW p;rrt.b 61~ffi!$1JrTW. 
@liD@ @C!§ :f6rTUJI5Js;liirflw~t.b fi>fo!D (!P!$1JF5le;&r8: <Fwuu(j)lji~Gllf!HiU(!P!$1JW a, b, c, d e;6'1flw 

Gl u !!)I wrr w j5 ~ ffi p; rr t.b tPJ mf1 UJGlJ rr 1i:J • 

61~w a= 3 b = 2 c = 0 d = -1 ~®Lb. 
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j1j irl.i:J Q ~ IL {JjiT {1611M r6J J. &Jr J-. .!6 Ql ~ LJ J U .r W : 

1. ( 2p 3q ) - ( 0 9 ) 
1 .,~flw p. q, r, s s;ilf!rir Glu.£!)1LDrt6'$Tr5ls;&rr s;rrmun. 

4r yS 2 -4 

2. 

3. 

{j)r5l(f!j §1i;tB e!Jlm>r51s;&rr# 8'!.DLJU@j;~6l.ltBW f!:P~ili mrrw p, q, r, s eTWUat6llf[JJffiw Glu!l)J 
wrr m ffiJs; &rr .$ a; rr 61W~ rr til . 

2 p = o 3 q = 9 4 r = 2 t s = -4 ~(f!jtb • 
• ~ p = 0 q = 3 r = i s = - 8 ~®lb. 

( 
p + 1 q + 1 ) ( 6

4 
5
2 

) ~uJ!w p, q, r, s ~&ilUJ6lJjbpjlw Glu.£!)1Lilrtmf5ls;&ui 
r + 1 s + 1 - mlT6BT'e;. 

®® tBrtUJF5lo;ilflm~JL.b §1/JtB e!Jl~liuo;&rr [9rtili s:wuu@j;~tbC3urr~ p + 1 = 6, q + 1 = 5, 
r + 1 = 4, S + 1 = 2 6TWU GlUJDUU@ili • 
• ~ p = 6 - 1 = 5 q = 5 - 1 = 4 r = 4 - 1 = 3 s = .8 - 1 =- 1 ""@i!.b. 

( X+y2) __ (32) ~uJ!w x, y IJ5/w GluQJJwrrmf5Js;3.-rr8; s;rr'/iWo;. 

®® tBrtUJiius;ilflm~ili §1/J!D e!Jlfl)fiuo;&r [9rtlb s:muu(b!j;~wC3urr!P x + 2 - 3 iiTWW!fW, 
y = 2 6TWW!f!.b Gluj!JUU(b!ili. 
o"o X = 3 - 2 = 1 y = 2 ~@iW, 

:>P ® {6 rr UJ ~ 6rD {fl ~IT 6T 6lJiJr ~61> Q u (!!j i. a-. 6V : 

A = ( 2 1 
) 6TWUI!)J 6lllflrns: 2 x 2 a.rnL.UJ '9® ptirtUJt.i.l 4f.(f!jt.b. 

0 -2 

fi!/JtBrrUJj;m!Ji 3 ~61.> Glu®.$@6lJ~, ®J;tDrtUJ/Jrn!Ji e!:fJW [!)1 fDr:TW &.L.{£16ll!JiPJ(§# s:LD~@I.h • 
.a/ /li rr 6lJ I!)! • 

3A - ( ~ -~ ) + ( ~ _! ) + ( ~ _; ) 
( 2 + J 1' + 1) + ( ~ -~ ) = ( ~ _: ) + ( ~ . ~ ) -

0 + 0 . 2-2 

( 4 + 2 2 + 1) = ( ~ _:) - 0 + 0 - 4-2 

IL~IT{FUSI~ I 

A - ( _! ~) 
A- ( _! ! ) 

6T~W 8~ - 5 A 6TWUtsrir GlU[()I!.DrTmffiJs;&r.$ 

6T6lflrir 8 A= 8 X ( _! ! ) = ( ~: : 2 ~: ! ) = ( -~: 1!) 
A _ ( 2 1) ~. SA _ S ( 2 1) _ (-5 x 2 -5 x 1) _ ( -10 - 5 ) 

-2 2 iiT WT - - - X - 2 2 - -5 X - 2 - 5 X 2 - 10 - 10 

uu!i ;Di'a-.m: 

l. (;) = (t) 
2. (; ~) = ( ~ ~) 
3

• A = ( ~ ! ) B = ( -~ ~ ) 
4. 4 ( 2 1) 

7 3 ' 
-3 ( -2 ~) 

1 3 

~uJ!w A- B, B -A 61WU6liJbrnJD$ s;rrmro;. 

A - B, B - A fil.tb® s:wwrr? ' 
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18w JP!TtiJ®'mri.!J-~ •G.,_~or· '"'"'fD Ultr~ 
or~ ~Bffi~Gll<§TT~ "a;L61JW ~~&lJ" ~W!J)J 
~GllfT !5W GllFii.JfUJ w8un&r tiJ fDWU.$a;w a;Gllri" fli 
19rrrt. ~Glltflrn Guci=orGllrnrnw ~!6,tb® O...fD~ 
Gl<FUJ/6§.1· w.$a;6ff)~ .~tGara;rt warw LOfT pSiarrt. 

~Gllrt IB"'I!JI Gls;rrGfrrna;rnrwj U£TU4GlltB;iJ 
a;rr 8i (§(!J'Gll 61fJ 8: or ;b !J)J u J5J [T ILJTT o;m r.D Gl lF li.J fDTT Jt • 

fP{[!jfliTTW ~GllrT ([!jfi)ILlrr J!TTLrnL Jifi5lL-/5/6TTrT • 
..li&1lA'I[T @fi) ILl ""tr8?1 a; tDrfiir QJ trGGll tO@rT. Gl L ~ & 

tvm fPJ "a;'-61JW fj)vil&ll " firm fD Gla; rrwrna;rnUJ 
~ail® U[TUUffiGltBTTL-ai18il~rt • a;rr ffitvJ,fi;!ar Glli
C!:P ~ 6lf Gl 16 rn-C!:P 3ro' rnQJ 6i o$611 rtG1J iPI au rr vil {i)Gll rt 
wliia;&r.$ a;rurtfiitvrrrt. @Gll([!jL6ilr ~ ffilri"Gllrr tvLil 
GllFUJfDGllrtam Gtvrrvil~ILlrnL-fiitvrrrta;w. 

"-----
& ,_ 8/ fiir JliW U18i rna; tLJ rn L-UJ ~I£Tfi) a; 19tf f!OJ .$@9 

fiJ JP1 Gil611 !J)JLI<mua Gla;rr(El j, !6SPI· GilL-~ ort_w 
'"'~ rtGll rr tvLil ~1 <F liJ !PJ diG1J rntr ffi G ,lifT vil~ ILlm L-ILlO= 
(;)g liJ fJ5 rr viJ ~ G1J rt tvrr ~a;(JQJ tvar fPJ Gl a;rr Gir me; u51 ~ 
@®Iii§)! ~ Gl) 8il®I(El6ll rr rr ~ rn- !J)J '"'mr mil ILl ..., tr8?1 

fDaT IJjl ~[T lF gmuu51vil tvai18ilu51~f6!6 a; mil !!J Gwrn /6 
~u51G~Jrflw IL!B~"'ILJ !I5TTL!J-~rt. ~Gllrr fil® a; mil 
fJ5 u L.f-.61 • u GlJ a mF1 tv IlL mr m wa;&rr ~QJ rr $1 !J)J ~ 

ILJ Gfr 6TT rr rt • ~ u51"' rt Gl L-All or L-w '"' iJ rt G1J rr !D w 
GliF liJ ILl J: 6 r.Dw $1 tiJ torr rt • 

6 mu 6ft. t.!f-IU fPl • w .$a; Gir fj) [Tmr L-ar rt • G L.O rr fP1 
611 /BtiJ® {ij([!jGll([!jW GwrnL-u51vil $/~>irJDarr't • .raii®Lil 

fPG £T ~ m w f5! • fD &lJ u5l ~ ~([!j 15 §)! " 8il61fl w " w;6/@ Pi 
!DTT ~t.iJ g IJ~BLil (Ja;L..®L.O. ~· iilail•t.iJGurriv 
J61w fD ~ u5l Gl) rt Iii ar fP1 & ar ;; Iii ® tr 6'61 roil 

., + bn 
a___ = x fiTarG6ll a;L &fW @C[!j58i'l(!!lri". 

n 
.raiiG8i ILW fiT fj;Jri"G1JTT fDW" fiTW(!!Jr't. &mllftjt.iJ 
.rrn&roi> a;ffi!Dtf18ia;rrlil Gurrw /DfPJ ~or (J)l {61aw8i 
@i W .J16TTQR t0rt!J (;) L-.Aflor Smfl/li Ji pSIQj fj)vilillfTLO~ 

@®fii~Brrri". ~L!!.Gltrw8i &mn/98= iFL.OwurrL..mL-.$ 
Ga;L..L-. @&1lrr ~ma;ffi!PJL1 Gu<rrrww @®Jiitvrrrt. 
w.$8i6ir {i)611tm[T iTGYT61FJ !JjAI&IUTTL!J-WrT. (} /liTT~ofZ 

rnUJffi /li(~661UJ Glt_Aflor Hrirntr661L..(El rt?L!J-~ri". 

a + bn = x iTWUftjjJ@9W 8i L-. ilf @9 .5@ W 
n 

~ fiillimJ/BLDTTm '' &Glw8i6f!OJW" fj)lib&J. UILJU 
u(El j, §)1611 /lJ ;De;rr u. tj)m 11J8i e;mF/ /6 Gwm 19 ~u51.vrr 
(iilgrrw~rr. c121.ail8i16llw GltBtf11Llrr 19 fP([!j&1lrncr ~~ail 
8ilit~ ffi ~iv uSl £T L..(B1&1J 1!J1 Gu rr viJ ~ §)! cfiAIL.O /5 flJ I!JI• • 
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V. @jLD(TrT, LD~(Ei~BirT. 

(Ja;m6U1: :LG\l8i /!irr(Ela;m .aJurriLJ~A~fo .aJ;D!GBB; 
@)W ~otfJUJrre;# &:lwumuu uUJwu@~!PJml 

C1foi5&r? 

uff;Jfiv: ( 1) ,.f;ffoW rffiJDI.b {i;]iT~fo~mJ5 ~Jifo~P· 
(2) &:!wuGlurr6lfl LDJhJD n%!6 rffiJD ~li>lflrniLl 
6U1 L- ,.f;f ffJJe; w rr a; ey:;(£. u ~mILl IJ!ilr CEi@Qf l.b 

~;hJDfiv GluJhJD!PI· 

Glo!F. Glo!Fiv&ILlrr, 6.J(!!J~rt. 

C1aiir61i: iJi vm LD 8; 8i~!JI-8i61Trru5/@8;@jl.be3urr ill/ 
ri:J®tbLJI.b, :L@<i;@)l.b J$rf1itl LiilfoB;e;m;8L..L-rr 
~w. ri:J®w£.51c~;h Glo!Ftl.tiLluuL.L auufiv 
LDfjljUU!PJ .ruut_g..? 

u iJi ffo : 8i u w;OJ f1)J m (] 6YT lLf m 6TT GJ u rf11L1 GJ Qf 6'1f11U rr 
GW ~ ,.f;f;;DW ,.J;ffiOlLDU£.51iv ILUC'31Urr@8;e;uuL.L
{i;]@ w £.51 w a; w w 6YT 0>9 ~ w ., ruw 6YTC3 611 rr em.@ 

fo'ii!Jrrm e;w6l16TT61f J$mrr ri:J'-wGluUJrtlie;B; 
<m.t_g..ILJ /fjrr a; riJ@ Mil JD ~~ • ., w!J w , (!JJ (glml !PI t.b 
~uSI!)~foUU@JfJW foW rfflmJDIL16YTQJ J$mrr8; 
BiUU'ii!JrrWt§J {i;]t_LbGlUILJfTlF Glo!Ftl.t8iljD~. @!6 
@ ffv a;u u ffv u51 IDa; 8iJ JD t§J • 

a;, rrrrmt§Jmrr. Ga;rrL.mL-(!jl&W, LD. 6'8. 

C1a;m6U1: a;;by,r:rj;t§Jmr@ Gurr®ffifouuL.(Elm6YT 
fi'l ;D! ILl 6U1 &rr ILl rr L.(El w m "lila; m- J$ rf1 f!v ~ !!/- j, 
ff;lrflw t§J .ruut_g..? 

uff;iiv: Bi;hJJ,rrl.b ut_g..uut_g..UJrra;B; a;mrriLJ, a;,th 
JJ,rr8; a;mrro!F~w C3w;hurrut.51~m6YT o£/mo!F 
a;m J$tf1w C1w;iJurruL.51~m6YT 6Uirno!Fa;6'lfl~~ 
fi-lp511L1wwrrtl.t ri:J®B;@Jt.b • .rw!Jw, ww6TTj;ff;iw 
(!Jl,thu8;a;j;j)~m6YT @@mw<LJrrw ~ JJ!;iJuB; 
a;j;jil~w6YT ri:JrJ:9mwu5J~I.b Qurf1/fjrrtl.t ri:J®u 
Ujljrrfiv ,.f;f~ QJJWC3@8;8i/ ~m.!F8ilw JD~. 

G!o!F. f!iwG!rrL..=Lb, fi-lwrrwffifo w. 6U1 . 

C1am6U1: a;rr JhJDt_g..B;a;uuL.'- m.!F&8iJL. @JPrru5lw 
wrru5/&vj; j)fDffi~ G6llliirfl# Glo!FfiviJlit.i:J e;rr;h 
J!)!fiv 6Uirr<foa;&rru L.51UJ-ffiJ5rrfiv @6'1fJrt6'JC8J56GT? 

-~7 

u filiv : L mr m wu5J fiv @Iii@) 6lJ rr tLf Glw 6'lfJ w @t.i:J 
Gurr(lil~ 6Uitf1wrnL-&i1JD~. Qwuurtl Gla;rr(El 
u,_rr iJ!®B;a; wrrtLfGlwrrw J!)!w 6UIIf1wrrw ~ 
.ruaurr ~!51 (§6'lflrt 6151&rrmw8; Gla;rr(El8oc<5t.i:J. 

• 'to6'lflrt' • 6lJrr.!F8irT, Go!Fi518i'ii!Jt.q.. 

aam-o£1: J$r&ia;m .rrnj!j8: C1o!FrrffifoG11rT? 

ufi;tiv: ~8'!Jf11Llrt wrra;a;p;mj!j8: C1o!Fri"~fo6l1W' 

a; fiv6U1 a; ;h t!i 8;@) l.b ~ fillf11L1 crrr 8i61f :.b , u j, f) lf1 me; 
., @ t§J t.i:J ~ fillf11L1 rr rr a; 01J l.b a;,_ m wILl rr ;b !J)JGll 
JErrfiv, ~fi-ltfiUJrt X ~filrf11Llrt = ( ~&:!tfiUJrt) 2 

~a ri:J®8o&i1w!J JDW. 

8:l. GJmiUffiiJ!, wL.@J!iBirt. 

Gs;wGU/: {f)~wrru u@Jff;irniLl tL!5ie;m uj;j)lf1ma; 
u51iv !Jo!Frt<i;e;rr jEIJJEf>W? 

uff;iiv: ~~mfDUJ wrr=wrte;w (Dip-in-Cinema) 
Go!Ftl.tJE611rT8i6'fT rra {i;]@UUJErritl ~@t.i:J. 

<:!1~~~0~~~~~00:00~~~~~~0 
0 ~ 

~ w_oo~ wmsnr'ra;m (4) ~ 
0 ~ 

0 "' 0 J5W ,.f;/@8i/iv ~@~jlj 100 e!§Urr "' 
~ !J~rrL.mL-8; a;rr~!D ~wrt j)@fla;j, ~ 
0 JErrrt. ~mJD (!JJ@Gllt§JW C1JE'.!J-@rT. "' 
0 ~g;uut_GU/61;&1;, 8i@J'IL-8'!1Llrr8i rffl'ii!Jj;ff;Jfiv "' 

~ .!Frrt.i:Ju'ii!Jrr8i/8;8i1L-ffifo C1J!irr L. mL- 8; ~ 
0 a;mr(E!L.51t.q.j,JErrrt. ~6l1C!!J8o@J ~uut.q. "' 
0 ~@ nf}rf11Lft.i:J ri:Jiv&v. 'JE6'Ifllf16v' 6lJ~JE ~ 
~ e;mR/Du C1urrL.UJ-@J'IIL18: fi'lJiiiJlj,fo wmr ~ 
0 G'!Wt.i:J LDjDj)IL1rre;8; 8iLtorrfil8i@jU uj)fio "' 

~ 1 0 0 e!§WT !J,rfjrrLUJ-iv fi-!8i[TLiii'6lLU ~ 
0 u ;b JD mw j; I!J rr rt ~ 6iJ6l1 rr &:!rf11L1 rt • "' 

~ ~ 
0~0<}}00:00~~~~~0~000000 



eli!. Gc!l'io&l>UJIT, a;lii\J61JL'f.. 

(}a; v;ir dJ: .2... 61J 8ilio filrir If)/ u 61J Will IT til Jb §> (§ fo ~ .:F 
c!l'mtrnL. fiH{J'rr (!JJ<nLllL.. ..!J1'06/UJIT? 

u~iv: ffi ill !.!)1· ffiuSIJj)uuL. 8iffiiT fDITUJe;ri"e;&r 
Lll;JJ}bt9]mL..w..{J'IT. ~illri"e;,;ir ~!ID8il d{L'j-8i(§W 

CDlUIT@t9J• ~L'f. ~@illffiJD(§ (!JlriTatG{J' ..!JiillrT 
8j &r 8: & ;b p51UJ ,;ir 6fr 6T iJ!Jf/e; 6Yr u 6l) rT @j 6fr p51.$ 
CDle;ITmr(bl ;ffl~ j, ~ilJ fiH JPMMI JD .-Jill §>IT rnJO;e; 
IDE/ ilJ &iJ UJ IT? 

u. fJ'ITw'i61fiua;w,· e;ivG~JL'f.. 

Ge;~rm!: (Jille;!Jlt.h e;$111JW 'ij)G!J' &(!9~~rnL.UJ/[JIT? 

L1 jf) ilJ : ~iv &iJ • 6T L._(blu L.5J GYr &r e; v;ir U IT L.c!l' IT &iJ 
u51iv {j)(!9Ji;g;i 'ij)G!J' G!JjfJ'~$f;b LIJDLiuL..(El 
€i~C'D !J' Gill 8j" !PL. rir GlGlJ GiJG ill If)/ u IT"' JD$ 6YfJ Iii\) 

9(!5 wm11 GjJj!J'~fP8i(§ !JjL.UuiTri"e;G«rUJIT@iv 
4iT ioG 6l) IT (§W '&) G !J' iPT !J' j; !P Iii(§ 8: Glc!l' rir p51 (§U 
uiTri"e;Gir. ~@io dfillri"e;v;ir ..-JrnL.Ji;!fi @L!ID 
e;Gir GGl.l(!!l6UG'6lGV. [j)UJJID(§W GlUIT(§~T Glc!l'rir 

JD"'L.Il.J w ~L.j;rn /!i ji $ ri"wiTrnl i;e; e; $J I1J L..rir 
Gc!F io ,gw w p;, mc!F I1J w GJ !fiJFI UJG ill mr-(Elw • Gille; w 

4iT rir w ~ r§ p51 fo /!i jlrn.!F I1J rn L. UJ 8i ift m UJ.$ e; C!5 
fPW. 

w. Gc!Fiv6llilll.'f.Gilliv, e;IT ~!fiiTWC§L'f.. 

Ge;v;tr~: fBUJIT, 6Tm ~ UIT JDiiile;&r ;ff!IU ~jlio 
rnru i;e; (!Jl L'f. UJ IT !fi ""'w Glf 8; (§ ru'i61 6J ;b u(El 
8ilJD!J!fi. ~!!iJb® ~uG{J'B'rir QgliJu.~Grumrt.q.. 
GlJ (!5 UJIT? 

u$/iv: ellee; L/Jl~ UJaTG'6lJD d{6lJLL'j-8iGle;ITG'IT 
6fr IT$ rT • · WIT UJIT t5J e; ~ $1(!5~ f:P IT j; $ rT j; /!i fo 
!fjrir If)/ e;ITivGl.l'i61 6TiiiiJ6lJITW U JDJi;t9]C:UIT(§W. 

~mJDGllW .fPJ&m. • 

~ww, df8iVIJW 1.8u1Trir JDrnru d{L'f., d{liii(§Vlldu 
e;6Yf1 ,gww: ;fflrn JD: ~@ ffi!fiiv. ~Glfrir~&6Yf1 .£Ww 
~ w 8ie; u u(Elru t91 1.8 u IT iv ~ uSIG~J ffi .mm m w I1J t.iJ , e; IT !J' j; 
J6mrnwUJtll PH Glulf)IUJITatw~&Uw ~w8ie;uu@w. 

pH Gil LJ If)/ UJIT at W 0 - 1 4 ill m fJ' U fJ' Ji; /!)) fiiT 6fr tp~ , 
PH 7 fD@Jffi&i!UJITat CDlulf)IUJITatUJITC§tll. 7 JDC§8i 
05m JDilliTu51m ~uSifiiJfotDWmt.l:JUJIT(§W. 7 jb@j.$ 
8ft. L'f. UJ /!i IT u5J W e; IT fJ' _dj JDW m L1:J UJIT (§ w , pH 6T rir ~ w 

Glu lf)IUJITm ffi jlio H 6TW u t91 tE IDU B'W ..J/ UJ~m 
GJg p51rnru11Jtll, P 4iTWU~ df!D'@itJ ll..mtL..IT(§W 
~ (!JJ8i e; Ibm JD 11J Ill (§ p51.$ 8il rir JD at • 

ar ffi !5 wIT m ~ ri" ..Ji u5l fiiJ j; 15 6~ m wG UJ IT , a; IT !T p; 
!Drir'rnwGUJIT ~JDJD~· ~jJ,gwGirw H+ &..w, OH
Il..W c!FUJ@atrnru. 6TatC}au C H + = C (OH)- = 
1 0 -7 -t~, me; UJ IT io tJ ri" G u IT GirT JD !Jj@ ;§! &v.$ e; m !T 

g£1ilJ pH GlU!DJWIT<mw 7 ~(§W. ~#.!Fw!ffJ&iJu5Jiv 
~(§Ji;{P H + 8ft.L'j-@iv pH GlUi!)JUJITatW @jmJDJi;{P 

. e;rnrrB'iv d{u5161Jj,!DrirrnwUJITfiiJD~. OH- 8i..L'f.@iv 
PH Gluff)JUJITmw 8ft.L'J- e;mrrB'iv &IT!J' ffi!fimrnwUJIT 
fiiJDtP. ~rn8iUJITiv wmrmflw -'fuSIVllj,!DrirrnwGu.~IT 
$IT !T Pi ID m "'wa UJ IT ~ $/iv .!II L..JID 8ilUJ GYr 6fr H + ' 
0 H- ~8ilUJilljbp51w B'ITri"q 6Tmrm1/8irne;u.~ITiv 
fPm11UJuu(El&ilJDt9J· wmrmfJfllii\J l}_mw H + ..te~.w tP 
OH- uiTri"S;&il~w an.(El!D61JITa; ~®Ji;JDITiv ~!Drir 
pH 7 Jb®8i @'S6IJDilliTe; ~(!!jii(§th. ~GtoGUITWif)l 
wmrmfJfli))JG'ITw OH- ~fiWI' t9J, H + u,rrrli&ili))Jw 
an.@!DfiiJITe; ~(!5Ji;J61Ttfu ~wwmrmlliv PH ~at~ 
7 JD(§8i an.@!DVIIIT8i ~(!58i(§th. wmrmfJfliv IL.GYr6fr 
H + IL.w, OH- IL.w 8'UJUJIT8j~®Ji;!DITiv .JJ~Wwmr 
mflrir PH 7 ~@)W. ~wwmr jJj(El!ffJ&l wmr ~(§W. 

wmrmflfio f!jG'6lL..Glulf)ll.b \.8jJj[TUJW UJIT ;iJ,rDL.. 
@ j, ~IT 8;e; liD 8i6fr IT io .!II u5J fiiJ fo /5 W mw 11J w , 8i IT [T j; 
15rir rnwll.J tlJ wmrmfllii\J ~OJ IDE/ (§fo ~UJmL..filrir JD t9J· 
wmr UJ IT ;b ;D L..(El# til 8;a; 5151 io u rivGGl.l ff)1 a fJj !T UJW 8j 6Yr 
wmr an.l)l j, t91 m1/8; rne;e;6Yf}@riJJ Llf)I®Ul rnruii 

e;uu(bl8ilm JDat. ~WLlliT ;b;DL..@J: til8ie;£lriJJ wjb 

m fDUJ CJfD lT UJ rir e; e L. w '&)UtSI(ElwGurr ~ H + 

-8-
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Gl<~F .aJI~ <m.@;Dijjl)rt& ~®tbtDrriv .JIIIWWmr ..!Jiu5/.a>j, 
~wmw1Llrra;6ll?C!J&@jlil. wGiJT wrr ;b;/JL...(;!8= ~8;&~~ 
wrruiiJWG!J H + Ga: .aJ181 <m.(;!9;1w JDGfDrr .JifruiiJW6!f 
UJGW PH ,{!jrttj)~JijUU(;!fi!,(!J!PJ. 

wmr wrr j);/JL...@S= fi!.ia;~iv ~/jjJ)[iJ{Twuiv .m!fil 
.{!jW .-rruiiJW6!f ar;.@9;1w ,(!)GfDrr .atruruwGIJ .JIIIW 
wmrmiJw pH GlU![)lLDrf~i.!:PW <lia.IJI- wmrmllw 
..!9Ju5/fil)j,JijmmllJ @jAI,(!JILfW. a:rr fDrTfTf>'mWrtlli wmr 
wrrjjJ;IJL...@B= filli&ro8~ Ca, Mg GurrfiW,(!J ef:P6U 
.J~~ILim&OiiT [iluwt!Du51®fhfDrriv .JIIIWwmrmllw P" 
~e !PJ 7 • 5 ~a; j}C!J&®Iil. .-rarGiiJ wmr lbrr jjJ 
;IJL...@B= i-lli.a;.o1iv e!Jl6U Jilrrwuiv o!lb.L dffDW 
pH s_w &..(glib. 

~ljjl)lliJm& wmr rum&o;Gir, J11Nj)p51m PH 
Gilu![)JllJrrarj,mfDU Gilurr![)l}J!PJ 8 <ru(§uqli&wrra;u 
t9tflB;a;uuL...@iilwm. 

1. PH 4·5 ..!JjifJ/jjJ)§J @im,(!JiiJITar fPJ 
- u51a;lia..IJI-UJ dlu5161Jwmr . 

.!. pH 4·5- pH 5•2 6ll"'fT 
-6.1Jl-UJ ..,., u5J61J wmr • 

3. pH 5•3- pH 5•9 QJ"'{T 
- tn@/JfD{T .J~t IE61Jwmr • 

4. pH 6·0- pH 6·5 6llm[T 

- ~p5lfDWf&l dlu5161Jwfitr. 

!5. PH 6·6- PH 7·2 6llmfT 

-- J6@$1&l!UJrrmwmr. 

6. PH 7·3- PH 7•8 rrum{T 

- w@P,tvrr &rr[Twmr. 

7. pH 7·9- PH 8·3 QJR>{T - &rt[TLDGW, 

8. PH 8 • 4 dfilJ!jjJ) !Pl Gw jjJuL...Lfffi 

- u51&1i<m.t~UJ &rr[Twrrarwmr. 

~~~~~~t:f~~~~~~:~~~~~~"'~ 
~ "' ~ Lf61a;~c6@j~ G1g;rfhLJLDrT? ~ 
~ "' ~ "' ~ u51& oiJm[TiiJrtlli ~Lii&..IJI-UJ u51(!§ "' 

~ o;Lb ~![)J.ff,mfD. j}§J ~(!§ wmll&@j ~ 
~ 70 AILD~ JW!TW 'jj}Lii&..IJI-ILJ§J. &L ~ 

~ Qli!J $Ju5111ilfil61Jw fBwl1il•IJI-UJ!Pf. 8'rtfDrr ~ 
~ [J'f>'mW 45 JIIIJI-· ILUJFTfT&W 60 ..!JIIJI-· ~ 
~ urrwqa;61f1~ fniT&urrtin.J fBwl1il&..IJI-Ul§J • "' 

~ 18 JIIIJI- $W(!JJGYTW fnrT&UrfWL/ &OOL ~ 
~ ~jjJ&rrar <~Frrm ![)l&Gir ILGirw~. "' 

~ "' $ E;J E;J G E;J E;J E;J E;J G G E;J: $ t>l E;J G E;J~~"'~"' 



a=wrrrol f • 

LnL-__L.$a-.wu4 u LJ~a-.tu)[;r jlj Jl&u 
ILljifiJtfo !iil®.t!~ ~iJjtUCJfDeB' 8' rT(T $1 
u5J w a; Lf1- a; rr !J /J §J.$@ 8: CF rfJ UJ rr a; u 
LJJDUU@&i!jD~. 8 63H..Oo\J LJUJmT j5 
$J fiir /.9 m 6lfT tT CF rT U [?I fh 61fT f1)J a; Lfl-
f:Mr !]' j5 fj;: W /ffi i...& L (!j) GYr UJ ~ ~ fj) UJ JHiV 

C!:P m fi1fl m a wiv oo ® u u "' ~D .fPI<N 

•rrrol~jljrrri. 8 fi(f)L.J)~8j@!J8ia;rrm-

CFt:rrrerfl8i a-.,® J 3 {~w) [w~ 1 -t. 

~mm a!Vff }J~8i@L1 LJ6roa-.u1/!J /IJ Lb 
trL_~_8;a;wut9~®ffi§J 1.../JDUULL-~/? 

CF .f) UJ rr frnl Q tb 6YfJ ;,)} rr 61fT o8"' L m u.; 

~@$/, fl[jJOia-.rr~w lTn.uu&r f§)LI..fi
~@JULJW ~[i}fii<pLCFrr6618.(!!Ju Gu!J)l 

IJJ $1 ru rr til ffi fh u rfi:'JT ~tiitfl 8;a; u u (£u.i:J . 

I - - - - @nila& e;ffitorfl$e;61Jw- - - - I 

I I 
1 $<!!), G\11. Gl~J$,$)6\Jwmil 1 
I ~fRrfl UJtt • • p,filfltt • • 1 

I 4 tii3f7 ~ uSla; a a; Gt> a; 6u iWT rfJ • I 
: WLL&5WUI.../· : 

I - - - tourriv Lm/]}u5liv fj!Lt.....V!ft..b- - --

Giw J!J to6'rflrf1iv f>ll@iLJL.f8;e;6ir 11..6irer to!J'61J 
e;@§O;e;rr~ ~wLDrr@lf Gl<FtiJme;rmUJ ~r;rrrtiJfi;(]torrl.b. 
@to;be;n ~ artDUuwrrw (!:PtmjJJ (Short Method) 
t.5!6WQJ(!!jLDrr 1!J1 :-

[;j);~@i IWI&ilffifti [;j)mt..... 67 iTwaurrt..b. 

I 6ll(ofjUUIT I ~- Glu. ~· fi1,1J8;1iu l£lJI-!fJW 
I u5J(i!JL ( X) tX - 67) ({) . 

~--~----~--

1 60-62 I 61 -6 I 5 
I 63 -65 . 64 . -3 I 18 
I 66-68 -> 67 0 42 
I 69-71 I 70 3 27 

72-74 ; 73 6 8 

\Dl wrr j; t5 Lb 

45 
[;j)mt..... = + 67i7fo -

100 

67 • 45. 

fd 

-30 
-54 

0 
81 
48 

45 

?iiTL...@ ilJiiJ-p61H (Comulative Frequency) 

fi!)QJ!JjrT/QW iTWUQJW iTL~ rurr{TniJs;6lf},.;V 
~GiJG@Jrr(!!j QJrT!J'(y)W (]<Ft..51 ffitD .,!lfW61J U16W@J(!!jtb 
"'fLL....@Jaomu5Jiv @i)l518;a;uuL-~6irw ~. 

QJITCJW eiqu'Juy 
---

l 2 
2 4 
3 3 
4 1 
5 2 
6 5 
7 6 
8 4 

Gwiv 12..ww "'fL....t.....QJOommUJU uUJwu~j;fj) 
t.5l~Gll(!§t..b (]&;;YTiBs;@§O;@j fiimt..... .!PJ,rf)i..J(]urrtb. 

-10~ 



1. tJJf};/brTW fillrT[fW roT6ilfi11Uf!iiJf Uli~W Ge:Wif> 
/brTW? {2 (I!)Urr}. 

2. fYJW(!!JW rurrr:r @!!J1£51u5l~ Glwrr ~/bLDrT<E 
~6i16lt6rr61f U6m'W C:e:uSI/Jibrrffi? 

[2 t4+3 = 9]. 

3 • .,. f}; /b 6lJ rr u @ !J)I ffi)u51 ~ Gl w rr ~ ty <F C:<r uS/ LIL.J 
12 @Urr GuJhC!!Jffi? [5w fillrrr:rw]. 

4. jlirTQJrrw fillrT[fw {i]gffi).$~u ~willlrr fiT6i.J 
fill 6rr61f U 6lm' W GJ LDfT Jj IJjLCfT llicF C:<r uS/ Jj IJjfT ffi? 
{ 2 + !) f- 6 + 4 = 17 @UfT} 

5 . fiT L...(El flll rr t:rC!JlW Gl Lbrr ~ /b wrr a; fiT 6i.J611 DYr 61f 
C:<ruS/Jjp;rrw? [27 rf!iurr] 

@6i.Jfllla>8iUJrrrn- C:e;6in;8s;@5.$® @6U@iflllrTa; 

Q9mL .a~f>Tf16;e;u {jrifflll(!§LDrr !!JI .a~L...Lru&m ~m 
mJD/J p;U.Jrrtflu;Jurrw. 

flllrr!:w ./ C:e:uS!u4 
. - 1 

C:<ruSIULJ I 

Gwrr~p; i 

I I - ---, 
1 2 I 2 I 

2 I 4 6 
3 3 9 
4 I 10 
5 2 12 

I_ 
6 5 17 
7 6 23 
8 4 27 
------ -- ~ 

@t!iJ® CJ<ruSIULf fiTWU~J ~6i.JGlflllrT(!!j 611rT[fjj 
~8unrrw t.EUJ-JDW cfl,®W· Gwrr~p;<F C:a:t£/uy 
fiTWU§)J ~6i.JGliOlJTT(!!j 6llrT[TJj~.$e;rrrn- {ihL.{!) 
t11"1-pflh ..f!®W. 

Q fh IT I_ i ,j: FF u.J {f 61JT lllf w u ,@J i. :(!, 
p;, L@ tlJ 111-fiJtilr dJI l:_ L fill f'ii111fT 

J6 u.J IT !1/ j, fJi it) . 

---· 
SLU.Jt:rLb ( ~riil) t.EUJ-JDw I ffi1 t:r L...(El i.E UJ-JDW J 

I 

60- 62 5 
~---~- -

63- 65 18 23 
66- 68 42 65 
69- 71 27 92 
72- 74 8 100 

y6Trf>Tfl i51ur:r611U.J~ .aJ;D/flll;b/1) ~(!!jflll(!!j.$@j 
@6i16llLLw&l!Jra>UJU urrlt&@LbGlurt@§)J Glf56Jf161f 
@~6Urrw~ @®B;~t.O. ~mp; @wf!)ILb 6f8w6;a; 
LDfTlli .1jLLfil.t~u5/(SI(]wrrw. 

~t:IR~~t::'f~~~~:GIGI(fGI!S)fil~'l>GH:iltil 
0 . 0 
0 ffi 1ll1aiCm~r, 0 0 , _.!J ~ 

~ ~WlQI ifJ JfifiDlf ~~iu ~ 
e - -- "> 
0 "> 
~ @wrr a;Gl'~Jfllbjj£51~ u61) uL...Lriile;&rru ~ 
~ Gl u !D !J)I u61) a /b !D JDrile;&rr tffl !J)IoO'@rr • 'l> 
0 {i]wrr @r:r~Lrrw ru®ULJ uf4..$~rius;rrffo "> 
0 @w(!§mL_U.J ~fRtfiU.Jrr, "~rr .,..~ "> 
0 ~l]p; fiT6'ffl@!J~6ll(8j/Jp;rrffo G{iJa>L~rir!J)I'' q) 
0 fiTW !!JI en. ;DI U.J p; Jh~, @6lt rr uS/e; ~ p;rr Jj)mw 'l> 
~ U.JL-W •• &f,~U.J~a>f5U fd,3]U.1~1JjfT~ W@jf> ~ 
0 torrffo fi'EimL- ~rir(!!J?" ~W!J)I fi'EJQJTfi'EI'@rr. ~ 
0 ( ~ w wjluy tfflrriiTJWu5/.$e;LiuL-rr/b~.J 'l> 
0 @.$C:e;6Trfi'E) ~filtfiU.Ja>[TU.JLb LDfTGlmTWrr8i&rr 'l) 
0 U.JW jlme;S;e;mw~/b!JJI. ~'@ffo j)rirm)DU.J ~ 
0 wrr 6m'W rr e; 6fT, ~ fR tfl U.J rr e; 6ir or m p;<F ~ 
~ Gl<rrr w@ ~ w ty&vU.JrrL...Lu UYJ&il.$ ~ 
0 Gle; rr mr (E16ir w rr rr e; 6ir. "> 
0 'l> 
~e~~~~~~~~~~:~~~~~~~~0 

wrrmr. G,Sl;rrme; I 

££51 t:r_ L.@ !_8_ UJ-.pm 1 1 

59 . 5"' 8;@j 
I 62 · 510 

@')"' j!JIOlJrT<i/JT 0 
5 

23 
65 
92 

100 

" 65 . 5" ., 
58 . 5" " 
71 . 510 ,, 

74. 5" 

" 

" 

--.-- ---- - ---
@jll)1u4 :- / 

63-65 firm !D lili@iULJ 62·5"' .$®Lb 65·5n Bi®Lb 
{i]mL-UULL- ILU.J[Trfil&;;Yr La>LU.J LDfTmTflllrT 
a;&rr& @;;D/.$@jLb • ..,!if,8iC:w 65·5°<i@jW @ialf!J 

6lJ fT 6W LD fT li'IJW Q1 fT ,Rii6rf GJ tf;TT me; 2 3 fiT W !f)l 
Ge:rr6owfP <rrrouuGurr(!!jf};~w. 

dloll'fllt!lmr (Quartile&) 

~(!!j Glp;rrrnL~ 1Jj[f61f<E&rr -_r !f)l~tf1rnlFu51C:wrr 
.-,ffow~ filf!Jriil® 6lltflrnlFu5JC:61Jrr ~@riil@iu@~$1 
.J)fflll )iJ ;D1 m JD@ u G1 u !J)I w rr rn-t1> e; rr iiTJW u u(El&l !D 9il· 
{i]tp .81forir {i}rnLU.Jw orrn-uu@tb. @~o-a>LUJLi:J 
{i}uGlu!!Jiwrrmriile;&rro!F e: w u ® $J a; wrr iJj u t.5Jtflq, 
fiJ /1) ~. {ij~ J6!J"6lf8i0srr jlirT W 16fT~ 8' LDU nil(:!!j8i 6rrTT lliU 
t!iJtfluC:urrw. {i]p;m C!Jlt!iffo u®ifi C!Jl/b;bi»rr6U&m 
( Q 1 ) fiTW~w filt:r~L-TTQI~ U(.lljjl ( Q

2
) WTW 

61ftll &rirC!!J~~ u@i) ( Q3 ) ,.,mQJw Gile:rrlfuwu 
U(:!!jW. 

-Jl-



~~~~~~~~~~=~~~~~~~~~~~ 
~ ~ 
~ LO~fo~li;@)~' $!5l@) GlFiilllJW ~ 
~ ~wqw LJmetu51&vu516o ~Lfilfiii11Jotr61r IPJ· ~ 
~ [j)~ '~ C3&rrlll-m- • VTm-/D ~(!!jrumet ~ 
~ o61Qij1ci: "~~rr(§w. [j)ci:q~m~uu;D;DJ ~ 
~ LrT<iLif 'LJC3[TrrC3Lrr' VTm-'ururr uw ~ 
~ -d2J,!Trrlilci:filetw JDL~fi;i@rr. fd,~u5lm- ~ 
~ JDrrB;fiiiG.J ~(!!jtPJGYfl • tff!C3etrr1Sj.~ • JD@filSilF ~ 
~ aru ~!D" fit> m {iia 15 ~ wiLtiletGYflfit> ., ~ ~ 
~ @ /D Pi !ffi 6BI(fjl6ll ~rr et @rurr en. ;DI@If. ~ 
~ ~ 
000000}0~000:0000000000 

Q, - (!Jl!5,;betrr6t'J?sv 

Qz - [j}[T.LfTW &rriU&m = {jmLUJW 

Qa - e!Jl~(!!lw a;rrQJ&m 

0 25% 50% 75% 100% 
1-----1-----1----1----1 

Ql Qz Q3 

LJfiiT 61fl6ll u n:li w6'8 fliT Q {6fT fliT 9>Ul 

~&fDrT f5rT &rrQJ~fj;JC3GIJC3UJ L.JoiTGYf1Gl51u{TL1 VT(fjlu 

u !ffi JDa!L (!Jlm pu51ffo @®PilE .1PJ· 'fJ a; fD rr .{ErT etrri1l ~ 
fj) 6tJ etGm 8; Gl a;(fjl u 4 rJj '-Pi !5 !5 rr a; 6151 Gl5J ii61 UJ w ~fit> 

fD LOti;@) 61 (fjl ~ IPJ8; 8ft./!)/ 'iiJ /!) !ffi , ..1/ t:J(J U fT tPJ f5 fila; Gfr 
~lfliv @®8;a;(3ru 'f!BrfDrT j91flrir Giu;DC3(!!11f Glu~ 

fo61}(3a;w JDCfi(!!j8;@)ci: Qqm-JDW[TrTW. @uUISj.UJrretu 

LJoir~o6Ju{Tw uiSj.UuiSj.UJrret (!JlriTC3w p5Jci: filpu 
LJ;bQ)lotr'" !ffi • 

lJ tM 61fl 6IJ U IT oJj UJ tiD oT.;, u fiji 

R..~J.UULW <Jutrairr JDD 

~wetuuL~m/5 (Map) L.JotrGYflG'Bu{TGiiUJ$}18;@) 
~ut.5JLQlrTw. ~Qla;uuLJ;fj;Jiv [j}(!!j{ij!ffi ,/JjfTW ~(!!j 

!fJfT(fjl VTfil@J [j}(!5.$'iilfDIPJ VTm-umfo ~p5Jmvrrw. 
~/liP® ..!JI(!!j'iilffo VTm-w @®8;€ilp~PJ VTm-umtfiU 
ufopSIILJlil ..!JI;DiiUwrrw. ~@Gil -'1/iifo JDrTL..ISj.m
w;b/D {i/UJtffvLJa;&tr ~p5JUJ:!:]liSj.UJrT §Jl· @G tfiC3urrffo 
LJG'rr~6Biu{T61PUJ6&iu {i)®JiitPJ {!Jrrw uiU :t.fifumw 

et &tr ..!JI p5J {ii IPJ Gl~n rr G'rr 6Trwrr w. -d2J,@ iv 2fl (!5 tfi ~ u 

uL.L ~m-p5Jw umrmu @JD@fit> ~;DiUJ\!:fliSj.UlrT!DJ· 

rlfL..Ltro uuifo~ 

1. 42, 21, 5, 18, 10, 3, 61, 34, 65, 24 

., m- !D wr om ~n&tr w !J)/611 lf1 a!lF u5l fit> 6T (!:I' tDJ a;? 
60ci:mq8; &rrome;? [62]. 

2. 8, 3, 5, 12, 10 VTm-JD .,om~n~w 

~mLmUJB; ~nrrmra;? [7 • 6]. 

!1. 5, 8, 6, 2 WTWJD VT~&fiir QJlfilSI/f)C3UJ 
3, 2, 4, 1 .,m-/1) t.8oirfi;JJD~in&rr :~..mL 

UltPJ. [j)10m- {i;JrnLmUJ.$ a;rrmre;? [5 · 7]. 

4. 3, 4, 4, 5, 6, 8, 8, 8, 10 WTWUJDW 
@rnLUJw wrww? [6]. 

5. 5, 5, 7, 9, 11, 12, Hi, 18 6TGDTU!JiW 
~mLUJW 6TWW? [10]. 

6. 2, 2, 5, 7, 9, 9, 9, 10, 10, 11, 12, 18 

fi'TWU$DW t!fJ,infT[TW 6TWW? [9]. 

7 .. 3, 5, 8, 10, 12, 15, 16 6TWUp;w 
-d2J,BirT[Tw 61Wm? [@ffo&v]. 

8. 2, 3, 4, 4, 4, 5, 5, 7, 7, 7, 9 

WTWU$DW ~infT[TW VTWW? [4, 7]. 

9. I, 2, 3, 4, 5, 6, 7, 8 6TGDTU.{EW 

~mLmUJ~ &rrmret? {ijmLu51fio ~®Iii$ 
[j)ru ;D p5Jw Gl5JiU~niiJ~n~m- ..!JI L..lF !T a;ml1,q;i> 
&.L.(fjl~ GltfirrmetmUJ8; e;rr~&. 

10. 
~ 

~651/f) [@(!!1.] L.SISj.JDW 
I 

118-126 3 
127-135 5 
136-144 9 
145-153 12 
154-162 5 
163-171 4 
172-180 2 

1. qQ)fTa!Bi 61165l[TL/ 611Wl[T&? 

2. !B6Trwrrw QqliJrna;uJ.fio [j}mLrnUJ8; a;rrmra;? 

3. arwuwrrm QJlm fDu5l6o {ilrnLmUJ8; a;rrf>Wet? 

4. ~infT[T 6ll@)ULJ VT~W? 

5. @6i16ll@)ULJ.$~m- U(!§UJWinW 6Twm? 

- [(!Jl,dJQ)lw] -
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G\Jm-,I!J ~ft;j;IUJrrUJt5uii6tfl6v w!fG6'1.1&18;r§tf1UJ 
""'tLf tD aiJ a; w 6lGU ~ a5l (!Jl81 u u(}j) ft; tD u w .. :..Uf-@ LIL5l WJ Ill 
~~6'1Je;&rm!t._ ~mWJLb uGU lli@o&e;w a..mr@
~~6'1Jllim GJD~6lle;w 6J Jhu@uSLjitJ)J ~ait® iflu 
rf/B;e;uu@Lb. UTwCJ6ll wr:rj;iJm ~UJ;D~e;UJmwu 
~uuu .£f>p5/UJ m!m<ioe;Lb [i)ait® tDr:ruu@lilw /D!PI. 

'-.(91~:- urrr:rft;~/68; e;mfljit!)JLI urriTci;«!jt.DLft;!PJ 
wJi>QJDJhtoLI Glurr@L...e;&rrci; e;rrL...Uf-.&JllW wr:rLb 
IL[!)lfj)ti.fW6Tr tJ)J. ii<!RU~J)Atmw:- torr8illiLD~L-Jh/D 
.iiL-ft;tJ)JLb urrr;rGw.£f>p5/UJmlL-ft;tJ)JLb 6'1J&rrfi;t!)J i'®Lil 
UilJW U~!J)UJ Jffi&J8i(§ 6l1@6'1J~fo @Q:llU@foW~LD 
mwuu@Lb •. r:\'jUJ.~!B 11..m~u4 :- wr:r/J~/D ~ffuGU 
C!Jl ~ JD u5J rio a..uG UJrr Iii j, torr rio ~ tJ)J a;rr GU6ll ~ r:r u5J m p5J 
Jffi&Jftij;J@8;(!!jLb, UlGU LD[TOOIIim ~iJIIi «!jml~r;rti.fr.b 
C§L...~L-ti.fW forrr6Ja;8;s;,./Jf-UJW6llrTIIi @.®Biiiilm fDW. 
9i~ltil5ru:- 61GUiJ6ll&rra;ilfJ6v ~rfl6lltD;h® Gl6l1L...L-U 
uL...L- LD[T8i«!j.£f>p5/a;w Gl6l1U{-j,j;l(!§UU~/D8; llirT6TffT 
il)n Lb. @.JDJi>«!jlio llirT[T6TffTW LD[T8i(§;j;p5/ 
a;ilfl~ .!PI!iJ~DJhtou u®5i!a;w §)Gr:rUJm 
.ii jh«!j<F <'lT@aita;rr~wGUJUJrT(!!jW. e:rr fDrT 
[T6TffT I D rr a; LD[T j, ~ /D cF a;. ;jJ p9 cF <'JT@OO(§ JDffv 
Gl6ll 6tfl u5J o6? ® Ji; tJ)J L1) j, j!8; (!!j <F <'lT@ aiJ@ 
to&uLIGurrill ~@LDLaita;rr(§Lb. @,t!)J 
LD[T8i(!!jjbp5/u5JGUrfiUJUU@Lb UGU~a;e;&rr 

tLf Lb wr:r aiJ a; &rr tLf Lb /D rr 8;.® Lb • ..!PJ, ~a; UJ rr 6v 
!j}UUUf-cF a;.@ aiJ (!!j Lil UGU~a;a;&rrti.fLb 

w~aita;&rrti.fr.b ~t.uGUJrr9il8;(!!jLilGurrtJ)J 

a;.® aiJ ® /!i ill u ;D p5J 8; 8i QJ rnJ j, /!i rio ~ 6)1 fFI 
UJLb. FF!J;'!)~rnmw :- wr:rft;~!D Gl6l1L... 
Uf- UJ 4 jl jl ill liJ r:r ft; 5i!.&W w 6Tr tB rfJ 1m 6Tf"61/ 
6l GUC36ll &rr a; iYfl rio w r:r j, j;l m- u rr r:r j, j}.fJll Lb 
~j;Ja;wrru51(!98i(!!jLb. ~~rio wr:rj,~foU 

Ufornl@LilGurr~ j]tflmm61/ 12% ®~f!J 
tLf Ill • @ fo rnJ .fJll Lil (!!j ~ fD tLf Lb u 1.!/- a;rr UJ 
rnw j, tD rr rio L!i1 m-4 Lb tD mr mn' ~ r:r w r:r t.b 
~t.p51 r.§srwrr tD61Jrr rio @m Lf,§8'6va;w ~ ;Du t._8;a;.,.@r.b • 
u >fiml Lru: - w r;rait a; &rr tLf Ill u 61J~ a; a; &rr tLf t.b Gl u rr ® L... 
l1i 6'lr rT 8i cF GJe: tiJw /!i ;j;@j fiT @ 8; @j (!Jl W U J6 rnJ L rfo 
u5) a; 6l.f Lb .!P{6'1J 61 UJ t.b • u !6 rnJ@ t.b (!Jl ~ fD IYJ w fl)l 
6ll~lliUu(E\Lb. (.!PI) (!Jl~jDUJrTI1i d/@8;$18; a;rr.riJp516v 
llirrUJml@tDill· ( ~) a;rr Ji>p5/rio a;rrUJ~6llft;/!lfu L!ilm 
Gurr JD&wu51.£i> a;rrUJ~wft;tDio• (@) (!Jl@Wm"fo 
u-1Gw Gurr .fD&wu5l;D llirrUJ~6llj,J6rio. @!hto (LfJ"'f!J 
g;&,r 8; ~a; 8; Gl a; rr mr@ w [J Lb ILGUri Jh !6 t.5J rn-mG [J 
G6'1J&18i(o!!J UT@ft;foillGGllmr@t.b. Ul!J~®m rumlt!ffil 
II.Jt.b ®.riJ!61ull•n u~ji\£~10:- w[JG6lJ&t!8;'<1j Gwmr 
1.!/-UJ Wr]"LD, U6lJma; 6T W UW @C!§Sl5J ft; j;l&tJ 1I.f6ir filrW 
6llfT8i 6'1Jfilr@W Wf]'aita;mi>6J@fh/!lf iiilmL.ifiilm/I)W• 
~~a;UJrrrio LD[T8i@j.£f>p5/u5/~;nr~LDUL[, LD [T j, fj) W 
6lJ '"IT <F fFI 6T m-u w ~QJ 8i &rr UJ p51 tD rio ""~w fFI UJ wrr 1'!5 w • 
uL.mL :- wr:rtJ;~ffiU UrTtJ)JllirTUU$iJ uL...mL. UlGU 

wr;rait&ilflQ> uL...~L-u5JmGw6v • Gw .£i> u L.. ~L ' 
fiTW fD €'1@ . U(!!jj;III.f(!Jlfllisr@. @!PI uL...~L~UJU 

UrTtJ)J8irT8i(o!!jLD· Ul!JUULmLuJ1WLULmL :- {i)to~rio 
wr;r8;(!!j;j;p51 UIJf-UUU{-UJrra;u GlutflJ6rr(o!!jtil. ~&! 
a;ilflffv 11..mr Lrr®Lil IL6TffT611 @ foW fYJ6lJLil G6'1.1®8i 
®<F Gle: 6v .fJlllil m-.fD !PI • ao!f 11 .riJ !!)1w!J• : - C!Jl ;D@ !D 
w[Jt.b Ge:rr ;D,Il5lwr:rtil 6TwLiu@til. ~t!)J Gl6'1Jm&rr 
Jffi fD YJ ~ L ILl tJ)J • QJJ ;D p5l rn6lJ [J w m L-UJ8; 8n.l.!/-UJ /!If • 
(!JlW6lJ~f!JUJW, 4@ C!Jlffio6?tLJ~6lJa;6ir Ge:rr ,{bp51 
w fT tJ; ~ /!i @ GU @i mJ 6v Ge: JDU u@ tJ; tJ)J t.b rrma; ILl rr 6v 
~t!)J G6'1J&t!8i«!j8iliJJDffiW fl)l· @jLdH.D!JW (Ulr.JRlDI!JW ): 

C!JlJi> p5/ UJ LD [T j, ~ !68; (!!j L-W L1l r;rt.b df iUGU tPJ LD[T 
rn6lJ r:r til fiT Gir !J)I a;.,. fD GU rr t.b • @ tJ)J G 6'1.1 &! Gle: tiJ 6'1.1 /D j;J 
GIF>;h/D!PI· wr:rj,fblw (!!jUJ!8i® Gl6liL..@ C!Jlllij,~fo8i 
a;QJ rnJ tJ; tJ)J u u rr IT j, !Drr rio .!PI /D m- w j, ® u5J 661 ® Ji; /!If 
u 1Jf- u U 1.!/- ILlrT a; LD[Ttil ~ill[TLD~Lfhj}C!§UU~f!ji> 

a;rr6TffTGUrrLil. <llfrt .riJ:!SI :- wr;r8i@;D p51u5Jw ~(E!G6'1J 
G e: rr ,tb p5J a;rr 6TffT u u@t.b • @ !PJ G GlJ &!JB;(]a; ;b .fD fo rioQJ. 

[ Q!§rrLrr /ljL$m1J ............... ] 

liJ [J til ~r:r tilu tJ; fbl rio @ fo Gir IYJ GU G w .fl... 6TffT ~QJ u 
Glufl)lliiGiTf!Jt!)l· AJmil!ffil rufurwlb: 6'IJ@L/iiG.{Drr!J)It.b 
UUf-UUIJf-UJrra; 6llfilr(T!jW U(o!!jj!a;&rr @foW!YJGUW 
d/,1l51 Pi fD Gla;rr w m GU rr Lb. w r:r 8; (!!j ;D pJ GltLJrr m p5J m 
(!!j fl)l8i @j Gl6lJ L..@ C!Jl a; j, m !6 8; a; 6lJ rnJ tJ; tJ)J I) u rr IT tJ; fb rr ill 
.!PI /D 3wr <Fa;. ;b p5l e: w rr Pi fo[J w rr ILl~ w Pi !PJ w m Gl6'1J Gil 
G6'1J !DI 6'1.1 mIT <Fffl 6'1.1 &rr tLJ aiJ a;&rr 8; a; rr 6TffT GU rr Lil. .fl...~ 6"ff6T 
6ll6lJUJ!iJ~!D<F iJ8'1TfhS!3 J9rr@a;mlill 6'1J8'fiifollirTGUW, 
G6ll rnJ ;Da; rrQJ Lb C!Jl /!i o6? UJ u (l!j 011 a;rr G1) aiJ a; mJ Gir ~w UJ rr 6v 
.!PI ait(o!!j m 6fT wr;r aiJ a; mJ rio 6'1.1 mIT <F Iii 6lJ &rr ILl aiJ a; &rr tJ; 
GlJ9ml6lJrT8i$ 8irT6"ff6T J:P/Jf-UJrT tJ)J. fil J9filr8'LD fl(] forT~6"ff6T 

6l1 &rr ILl aiJ a; mJ rio 6'1.1 m (l!j Lb w r:r aiJ a;ilfl 6v &'I /D u u rr a; ~ &!i 
1I.fj}IT8;(o!!JLb wr;raita;mlrio !j)t!)J GltDml6llrre;B; a;rr~u 
u@Lb. !!)!JU. 4 :- Ge:FT jbp9u51l61®Jiit!)J wr;ruuL..mL
tLL..uL..~L-a;&rr GJ5rr 8; Iii tLf w m ~r:rw4a;w 

fill mtt<F fFI 6'1J&rrUJ p; tJ)J Lm [j)&m B;a;uuL..@ 6ir mar. 
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{j)Ol.l,tbmJD "'tfi<i;", "t3usr" wrriua;W!ffi GJ!iiilfl 
~1rra;& &rr~>W"llrrw. JDITLbl51m&r;;uC8w wu j,ff;Jw 
..&lJ~611UU@jfj)&L~ IL~6'lf Gle:iv&ilw j!JtPJ. C8611rr 
&lilfl.-5I@Jijtl}l GJU@!}JG!l~6'51611 @&va;~.$@jW, {j)&lJ 
a;;,lfJVi6l®JiJ fP Glu l!)J YJ~rn611 C8611 rr a; @58; @jW .llli ~ LJL.f 
(i)/filii! ~liJ-LDITW Gle:UJivu@&ilw j!JtPJ. ~UJ-wrr j,j]Jw 
e!Jl fiiJ w ar611 rr a: w Iff! a;@ &il w jJJ t1}J • @ fo ,!ba; rr a; t1Y a; 
.fbJoWmFI UJ t1)J 611rT [T rliJa; W ~ liJ-LD[T fo fil5Jll~(£/ • iF)Gl) 

LD[Trlil<EW urriv j!jW6'51LiliLJ6'5lLUJW. urrfio JD[TWI-f 
uL..mLu5Jr;;umw.tiJ1ffi~W!DJ. C8611rr<Eiilfl@Jfio Lp51@Je:u 
u@w JB®Lb st..~Q[Lb, @&va;&r C8wrr8i&il ..&1/liJ
w rr p; j;t w e!Jl r;;u w Gla;rr.W@Gle:ivGlluu@&ilw j!JW. 
~@)ill @&va;iilfl,5W~LrT@j(!Jl~6'lf LD[JUUL6'51L 
u51w 12..LUL6'51Le!fl6lJW flC8!Jl Gla;rr.W(£/Gle:ii!Gllu 
u(£i&ilro j!Jiffi. ruffiUliJW :- @l.bwrr j,j]Jw @jl!)l8i@j 
GlruL(£/(}JJ&fomfo Jb1~8i@j.$ &rTLliJ-u51~t_rra;u 
u mt j, IE rr iiJ d9l t1}J :?)1 611 rr [T rliJ a; &r tLf m L UJ fFt [T rr til a;iilf) 
@)5JHW, J!jrTrT foj!jWUP.ila;iilf)@)~Lb d9{6'5lLDJijfil@j, 
fo&vS; a;rr61mr;;urrl.b. G\wm UJfJLb :- @tbwrr611me; 

wrrj,fil Jh®8= e:&jJrnUJ& Gle;rr(£iuut1)1Lb, C86l.IJf/@Jil1 
~ILp51§iRGIUJ(G18;./nuu(£i(yl~rn611 1@&va;@98;a;@IU1-f 
QJ~wrrw ~C8rru51w& @!JlrTu51@fio d91rnwB;a;uuL.. 
@w filT /ffi • 

~t::f@~~~~~~~GI:@~~~~~GI@~~ 
~ . ~ 

fl> ~fl~l'r (!p1Jl-Wl6ll ~(.l!j.i.@jili ~ 
~ !6ruru ufltbC:u ! ~ 
I tff:,;z:, , § 
i ,~-;:;J ! 
"> ~~~!~~1~.. ~ 
fl> :-- @ 
~ ~ 
fl> urrwurrL..liJ- urrl.bmuj, foW @me: ~ 
~ u51 iv 611/UUU(£/ Pi t1)J fii([!JW ~ m u !P fo611 !f)/· ~ 
(il urrt.burrL..UJ-rnUJ w !f)J (yl mj!J a;rr~Lb ~ 
~ Gl urr@ §I a: ,!b !f)J& on. rr Jij §I a; 611 ,ffiJ 11.[ rliJ a; w. fl> 
fl> urrwurrL..liJ- cYJ!L>Vi6liv urrwt.SJw QJlm ~ 
fl> tornrru51 fitJ IE L..(£1611 rr m-. fo mrr u51 w d9l jl rr 8= fl> 
~ JRmUJ IL~rT.tiJIE UrTW'-f Gl(;IJ@j~(£1 ULW ~ 

0 ~(£i8;&iljJJ§1· Ulj!J@j @me:S; <EC!j6111mUJU ~ 
fl> UrTWUrTLliJ- 611rTiR8i&il([!JW. .Gl611@~(£; fl> 
0 ~@%!6 urrl.bl-f d9f6il6l11rne:S;a;®fiEJu51w ~ 
fl> cYJ&lrTmUJ& on.rtJijtl)JUrrrt8i@jl.b. urrwt!iw ~ 
fl.) a;.W @me:.$a;@<Dl116'51UJU UrTrTUUffirTitJ urrw ~ 
fl> urrL..UJ-u51m jtj&v d9f6'518'8i@J.iJGlurr@tl}J fl> 
fl> fj)&a;C!J6111u51w cYJ&lrr ~uu&a;Lb Gurr&? ~ 

[
,..... • (~ • • ,..... . • . 0 ] 
\.11-'.!fffi.(D ~!')y;>~ IJ»I~FiL'TB'6-I ........ 

c~iRUJ SLUJrra;i!J.£18: e:rrroJI51!6/P urrLj,jiL 
L j, m tfJ j, IE @fiE) , C8 f!jiR UJ a: rr ffirT rr~ a; ivfiEJ 8= 
8' rrw p51 !6 JP llJrr ~QJ rt a;L..@Lb GlJ lfiJa;rr L... (£/Lb 611oW 
~J.iJ @B;a;L..(£Jmrr 6116'5l[TUJuu(£J&ilw JD/P ~wumffi 
wrr~fil.lrT&L@jfo Glffiiilflfllrrti;a; fiE1@Lb1-ffilwC8j!Jw. 
flwC8611 @8i&L..(£Jmrr 9Jij fofJ' (N. C. G. E.) 
lOJij !Jjf]' (H. N.c. E.) LDrT~611rfCEW d91&lr1611@8; 
@jW ur;;u&lrl d9{lilf18i@jLD ~ w u t1}J .-rw lpl jJ L llJrr w 
J5WU.$rne;. 

Gle:ro jJJ ®ffi!fi1C861) Glufil'T$a;, @rre:rrUJ~ 
wrr jJ jJJ rliJ e; w u jJ ,!!5111.[ J.iJ, d91611 ,!iJ p51 !i61@ Jij 4JI .a~w~ ,'!5) 
fo 6tJ fiEJ jle;GTf/ ill C!Jl ts 61) rr J.iJ fiE1 jl UJ rr m- fil6"6!JFI6lf 8; 

a;rr u qfiEJ ff) m UJ 11.[ Lb u jJ p51 .!2/,fTrT til Jh C8 !6 rr Lb • @ Jij !6 
@ :2i lfiJC8 61) 2 w <Dl11 filiLI rr w iJ! L.. L fiE1 fi1 :2i a: w6111 fi) 
,!P16iJGl) /Pl LD rr ([!J ~m LDU !../ fiE1 j) u Jb p51 u u rr rr uC8 u rr Lb . 

6~ ji) ( 2) UJ IT (5' ..Ill f3l fll Lli.J 61'1)} dJI it oTI $J 

j}LL 6'/lffilf> 6'fll(j)9,/j : 

@ [T a: rr UJm-j, fi)GGll J!)rT Lb u&l)fiEJ !6 wrr m- @ rr 

a j!JC8 ffirT .a~ Jij IE u uti; a; C8w d9l tfJ w to &v 11.[ w ...., 
~ d9fA>8'tL[W. @§JC8611 urrl.bUJro !JjLWLDrT@jW. ~ 

~~~~~~~~~~~~:~~~~~~~~~ 
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e:rrUJw8= Ge:rtrn611&&r8i e;rrfiWU.)6MC8([!JLb. @m611 
Q UJ61J6l)rr Lb ur;;u e!Jl Gl)a; rliJ a; lilfJ w C8e: rt 8; me;u51@) fit; 
12..@611rT$8iUULLm611GilUJm !f)/ [EllJ8i@jPi Glj!jJf/tL[J.iJ. 
~@)ill {!jl61)8irliJCEW .-r~JiJIELDrTWLDrTa; (fiEl@LbUJUJ 
UliJ-) fiEl@WUJUJ $fmF/6'lfa;lilf)6tJ Ge:rt8i8MUJ6'!l'JLJijfP 
C8e: rrm611&&r 12.. ~LrT 8i@j611 fi)iv&vQ UJW !f)/ J.iJ, .-r 8= 
G a: rr m611 m;iJ611 1fiJ s; w rr 6o ~ ti; e; u u L.. L forT u51 iff)) w 
d918=C8e: rtm611 u51 jW ww e!J!Gl)a;ftila;w ~® @jp51 uUJ L..L 
,®mFI lil2C86!lC8 UJ C8e:@Lb flm um fo ILJW UlCilrrw fo!Pl 
fiTWWJLb ofHI§~rr,ffil 1799w ~·(£1 Gl,<2itfi6E1j,forrri". 



?P® Ge:rr !Dawq; @!:PrruJ.fill {j)(!§tllmuup..b (Fe) 
s;flitDe;ffimfDUJW (S) fiT@ffit9J GilGl1uufJwjb!!)JCJ61lrr 
fJwUJrr@fill (!JHJI-~.:0 Gilurrer8=e:61JmuL..@ (Fes) 
fiT@JUJ CJe:ri-mGl11LfL-~, 16rr6is;wrnL...UJrT.(!i ~(!!j!.b 
LfW (Fe), e;flj,lDe;!Jltll (S) t.£jUJ,Te;6i e;rr6mi.Ju(b' 
Gl1 m 16 ~ ru 16 rr 67Jf1 6i e; ~ rr w • [i} tp~ @® tiJ '-I Li.J , e; Pi 16 
e; :!j)LD ?j)(!!j @ p5J i.J UJ LL jlmfl QJ ~ fii1 16 j j/~ L.DL... 
(SJ(]w Ge:ri-fljtfjl Gilurrer8=e:~muL..~,_q; Gile;rr@6ie; 
tfJ rr 6i a; wrn L. UJ rr !5 riJ® Li.J 4 !.iJ , e; Pi l68i(!JH!D t.£ j1 UJ rr e;Q; 
<!ErTG'm'UU@Li.J fiT~Uim16 .[Dlll.$@ffi GiltDiiiYfiQJu@ffit9J 
$1 ~ fiJ tfjJ • [i} t9J e!:P ~a; t5J a; liiYf/ ~ Ge: ri- .$ ms; u51@ .:0 .2. ® 
Gl1rTfiil~ fiJ fiTio~rr [jr:re:rrUJm-8= Ge:ri-.$me;s;@9.$@LD 
Gilurr®flitJjJCD. @6i.liilllffilmUJ fJw~Li.J @~@Gl1rT8i 
JD rr Li.J ~ fiTf FiiJ $)a. Gil e;rr iiJr 6Tf riJ® wfi(J 8' rr !5 awe; &rr 
s;rrL...L.~rrw. 

(I) JDrTW u~ Gl1/P!Hrf1io Gile:i.J4 §)L...me:L..mLj 
16 UJ mfl .$ e;~ rr Li.J • .J91Gll ,tb !!)I iiJr 8'l ~ L3 ii&r Ql (!!jLD rr !!)I : 

1 . Gile:wmu Gl11iilf/u5/iv ~nfi.$@Li.J(]urr tfjJ Gile:i.J4 
~L...me:L...(b' il!..tDWL...rT@LD. 

2Cu + 0 2 - -> 2Cu0 -- (1) 

Gl8'i.1Lf6is;rru(]m-Jbm[IJ8' (§L-rr6i@ [i}~ 

lfJm[IJu5liv Gil8'i.1Lf ?j)C..me:L..(£1 fDUJrrlfJ.$e; 

~rrli.J. 
. A 

CuC03 --> CuO + C02 I --- (2) 

3. Gile:i.Jmu Gile: ;61 flil6 m.[Djjllf1.$s;tlil~ffi$Jiv 

s;mrr6is; Ul~Gl1@W f5rT.$s;Li.J ,!Jj'-Pi~J Gile:i.1LfmJDf51 
Grr JD!!)I .2.mr Lrr@Li.J. 

Cu+4HN03 -> Cu(N03 )2 +2H2 0+2N02 

Gil8'i.J4mJDf51(]rr ;bm[IJ8' (§Lrra.filUJLi.l Gile:i.J4 ~L... 
me:L...@ 16UJmfl6is;6lJrrw. 2 Cu ( N03 h --> 

A A 
2 CuO + 4 N02 I + 02 I-- (3) 

4. Gile:i.1Lf8'.:0Gu;iJm[IJ ( Cu So4 ), Ge:rrt.g.UJ 
rnwfDG1rrrrL...me:L...@ (NaO H) e;rrrrjtfjJL-~ (]e:ri-6; 
s;i.J UJ o&riill(!!j!.b 16rr.$s;w JDL-flitfjJ Gil8'i.1Lf leffiGilrrrrL... 
ma:L...@ Cu (OHh i!!..IDWL...rrf:!!iw. ~8= Cu (OHh 
ge8= (§L...rr6ifii!UJLil JDrTW CuO tB GilUfiJC!:fJLJI.ILfW. 

Cu (OH)z - -> CuO + Hi'O --(4) 

(Jw jbs;rr L...L-i.J u c_,_ mrrw@ C!:P m JD<!E fiTf rr ~w 
Giluj!)i.JUL...L- Gila:i.J4 ~L...m!FL...@ wrrjllfJs;liilf/.:0 e:w 
jlmll~e;&rr fiT@~tfjJi.l Uli5TQI(!§W ulfJCJe:rrfDawmUJ# 
Gile:ti.Js;. 

C!:P 15 -:;6/ .:0 ~® U' riil s;rr w fi> ,_ ffi m !5 Jil !!)/.$a; • 
Ulw GT@<i;a;i.JuL...L- rnrri5r@ CuO wrrjllfJs;liilf/Gi> 

~m pjlm @ ;61 ffi !5 pj!mfl mQ/ ~ ,46 @/ iiJr ~ L...(£1 L£ tDW 

@Li.J tffi !!)l.$a; • [i} j oV1 ®Pi fP1 C!:P fD~rTiill ~~ jlmfl mGl1.$ 
8i/)ffifP1 CuO [jm jlmflm6l.•i.J Gilu[IJ~rrw. @rolf~ 

~i.J U'rfils;rrm fi>'-fomffi @®4/D!Jlli.l f56ims;u5/ 
@IT@ (f!jf:PrTtU GilUrT(!!jfoj!iUULL- '§)@ s;'*t~t_q.<i; 

®f:Prru51iv .mGl1/Jtpl s;6W~f.l..$ (<'!jtprrti.J.$@ GilGl1liiYfi(]UJ 
U'rfils;rrm fl>'-ffi~!!i C§'-rT.$@e;· ~6i.JGGl1&tru5/iv 
~® @tprTu9@JT@ 8JffifT8'W Gl1rTILfmGl18= Gile: ~fo 
fP1 a;. U' fiils;rr m fi>L-fo pj!m- .fYI w ~ j!i @I 6ir Llifr 6tT 

Glurr(!!j6'rflm"tfjJW Gilwrrffij!i &~!D LDrT([!Ubl Gl1@W 
Gl1m[J GilfDrrL-ri-fljtfjl GilQii.Ju(]w;Dp5J. GilfDrrL_ri-fljtp~ 

Hz 61lrTILfmQI8= Gile: ~fotfjl<!h· FF ;D;Diiv U'Fiils;rr~ 

~Ljj/.:0 riJ®Pi!D CuO (!:P@QifPJW Gile:wurre; 
wrr p5lu51@i.lum fDBl s;rr6!W61Jrrli.J. @Fiil@ Gile: .iJ!ffofDU 
uL...1- Hz iillrTILfQirTm"fPJ CuO 8] f5rT/Pffif51 ~$! 
661®fliffi ?PL...me:aw ~s;;D;6Ju5l®B;fiilm JDtfjl. rilffi 
!Drr8;s;ffimf5i.l Ul~Gl1@W e:w~urrL...,_rrfii> s;rrL...L 
6lJrrw. . 

H2 + CuO--> Cu + H 2 0 
[i} i.J(] u rr tfjJ U' Fiil e; rr roar fi> ,_ j j w tfjJ w • Gil a: w UJ 

(iiJ[tfjJW Gilwrrffi!D jl~~iill$ e;rrWre;. ~jj)o61Q?Ji;tfjl 
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Ji!.,!TWU ffi~QilJ a;rr f!SGTUU L...t- t1 tila;rr m ~~-.§J~w 
f;Jml! m6l.l8i a; ,PSi a;, G1.'Fuu.5lm !5~ t6 i/Jmll6Jf Q/ ®Lh. 
GwJWlil .teJ,!Ttbuj6p)GGU a;rr6muuL...t- CuO ~m 
filmiJGilJm)}®Ji;~ Cu ~w f;Jm1Jm6l.ISi a; !:ft e. •· 
CuO ~GGU Cu at.1-w Ge:rtJi;Pft®tiitD Oz ®m 
Pftmi!6Jf ilmL-Si@jtb. @~® {DrtW a;mrL-~ 16l.l~ 
CuO wrrff;lrflu516JJ Ge:rtJi;PJI®tiitD Cu @"'iPJLh Oz 
@"'iblw Jf!wolf!J mlilfD~Bi~ ~®lil· @GtD wfl 
GB'rrfD?armtLJ fiiJ?aTILl fYJ m Q)l wrrjlrfle;eSi®w 
G6ri.J~ .11m6l.l ~6i/Gl6l.lrtm p5lj)lllil Gle:uqtb ~L. 
B'!e: glJ Lh Ge:rt p; iPI mm [$1m f!J&IIil !D~a;&r e;mr L-p51a;. 
J6rfW@j QJJm[!J GufDUU(S!tb ~Ji;tD [$1m[!Jm18i1{Dr5J 
a;~ Wrt(!!ltpl @C!jUUm/5 {DrtW Birt6mGUrtW. ~~Gill 
9® a,rtm6l.lu51w wrr(!!J ~mwuq QJJm[!JILlrt@jLh. 

(II) [j)GiJ6Dl$}mtLJ MgO (we;w&oltLJGwrrL...mlFL...(hl) 
tm'il.l5 Gle; rr mr(S!tb [$1 e!9 !!i t6 ~ 8; e;rr L... '- il)rf Lh • 

iF® LJL-Ii@jm&uiw jlmllmi>J f!PIJI-ILfL-Rr 
arrrifre;. t51w ..JifDgljiir it~~UL/!T6l.lrt"' 9® wa; 

rn'&'llu {Drt L-rr ~!Pi m, mL- j]L...(E> t.t mr(S!Lh Jil .. -m JD 

llirtmr e;. @th ~<m j!)u51 o6l®Ji; ~ QJJrir &ru ILl :fim jD 

mtLJ.$ a; !:P j; ~ w&w&oltLJ j,PJiw tD afl Jf!m JD 

a;rr=GUrrw. t!im4 ~ULJL-Si@jm8imtLJ wa;li1lTlFJtLJlil 

(IJJ~ru~Lb we;wlFltLJ 9L..me:L..t-rr@jili 6lJR6lf5TW 

~W@j (<!;L-rtSi@je;. qt-Si@jmQimtLJ @jvrfl(J'mru j,§)J 

_, !D~ fYJU/-U-1 t-ar t.t mr(glw [$1 !!)Iii&. @Ji; [$1m f!Ju5l 

~'li@Ji;§)J L/L-8;@jm&u51"' tJ)IW e!JJIJI-u5l"' §)Jtb tDafl 

Jfimf!JmtLJSi e;,pj,~ we;wlFJtLJ v~mB'L..IJI-~r !D~ 

{$1mjD 8irtfiiWTfil)rtW. @Ji;{$JmjDu5lm)}®Jiitp~ LDBiWlFltLJj, 

p)w fDrnl [$1m fDmtLJ& <»!:P j,§)J fijtilwaiwfR ILJ ~L.. 
me: LIJI-61J WBi 61lf lFJILJ ffi §)J L-m Ge: rt Ji; PJ® Ji; tD fftL 
fi:le:~w {$Jmf!J #irt67f51i))rtt.h. 

G<iUJQ/Gi)}!l)l fOmiJ6Jfe;&rB; Qe;rr•L we;w8'l 

tLJj, .!PJmr(g/&~ UGU6l.lJDfmf!JU UtLJriru(Slj,j) {j}u 

utf!GB'rr JD&-6rmu; 5 QJJm f!J Ge:ri.Ju.. 

9® urflGlFrrJD&v (IJJIJI-fil/8i~ t!imi)}C!ji.Ortg)l: 
------------------1-- j1w QJJ"'f!J 12th QJJmf!J , 3Lh YJ"'!D J4w QJJmf!J j 5w QJJmJD i 

1 qL-5@jme;u51m filml!fili (i'l) 

IILJL-5@jm<» + Mg p}mi!Qj (il) 

28·90 29•20 J9·JO 30·05 28·80 

29·05 J9·32 29·38 30·29 29·07 

qL-ii@jm& + J..tjl ji)mi!6Jf (il) 
I (rtt;C:'-,tb~UJI.iw) 

\wBi w €iltLJ p, ji)m $1 m1J 6Jf t Bil J 
~,_:,;,,rn~m ff)m1Ji1/ (i'IJ 

I 

29 ·1 [) 29·40 29·50 30·45 29•25 

0·15 0·12 0·18 0·.!4 0·27 

0•10 0·08 0·12 0•16 0·18 

3:2 3:2 3:! 3:2 3:2 IMg:O - -- --- --- ----

fijuurflGe:rrfD&vu5liu Glw6iJG6l.l4)l ~miJfilia;&rr.S; 
G.srrmrt- Mg ~mr(gle;&rr JDrtLh utLJwu®j,i)ILl 
Gurr~w MgO &Lmrt-rr@jwGurrtp~Lh we;w&olUJ(IJJW• 
~L..lFle:glllb Ge:@L.b 6D18i1JD~a;w WTuGurr tp~L.b 3:2 

~a; fiJ®uum{D J6rrLh e;rrmr&ilG(!!JI.b· WT"'Gw 
w rr (!!I ..11 ('j"6)1.DU 4Gil1 Pft .a/ ffuiU ibl i/1 L.. t-Gll1 8i1 !5 e: w~ Pft 
[jJ6ilii8® urflGe:rr JD?aT8imrt j)UL.b Jf!~t515e;uu@&ilm 
fJJ tJ)I· ~6iJ68 p) m tLJ t5l mw ®W rr Q)l G. !5 vrfl6ll rr a; 6Jf w , 
..JI!PBirt &il/Lh dim lil®w <iUJmrmr w wr(gl j;tp~ mrr.S;a; 
i))rtw. 

" {j} !1' e: rr ILl"' 8: CJe: rt m6ll GltLJ rr m p51 ar J$T UJ wrr Pfi 
rfl a; 10ir ILl rr ill L.b , ., Lh wrr $1 rfl e; w iT 6iJQ]l JD w rr e. j, tD ILl rr 
ff)B;&uUL..L-GurriJI~Lh, ffTUGurt§)JLh ~Gtr e!JJGU 
&r5Ja;&r ~/J!D Pftmi!6Jf ~Bilffi~a;vrflffu Gla;rrmr'-9-®i 
®Lh". 61Wf!J Gurtfj)JWI.b &olGU Ge:rrrtmwe;vrflw 
~mwuq wrr Q)l/iiffii5Tmw rurrrilJi;I!§)J fiT"' {j)u 
Gurrtp~ ..,p5ltLJuuL.(6Jwm~. ~8: Ge:rtmQJe;~ 
'' t.!ili'WrtATLDJDj!Jmou •' WT"'UU(SIW. 

:LfDTT[T6mW:- Glu[T&8:B'ivmuL.(g/B;@j FeS 
.r @I L.b (f!jp51 uJ (61 {j)C!§Ji; 15Gurr ji) JW L.b, :t.mrmwu5/iil 
iiJtom .a~mwuq Fe6 s7 Glffirtt-.ia;L.b Fe11 S12 wmrr 
G<iUJQ)lUL..(gl ~(!5Lht!iw ufb(!!IB;®mf!JmUJ uilrtp;~ 
Gl&rrwilm f!J"'. FeO fOl!W {j)GJDwrr$)rflGtLJ. FeS, 
FeO {j}tTmr®L.b {j}6i168i)B;@ju LJf!JI.bu rrmmru. 

(rum®Lil) 
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' I 
~ .mr e; <iYr l @Gir.~th 

E - { 9 .... 4, 6, B, 10 ............ } 
0= { 1 ' 3, 5, - 9 } It c•••U•••••• 

s - { 1' 4. 9, 16' 25 ...•.... } 
T - { 1 ' 3, 6, 10, 15 ......... } 

•••••• UIT fP~L.. ff; /l}~Gu ITGIJ j, G /!}IT jJ j!)UJiYfl folD C:: 
GO($/ U/U r5l8i[T UJIT 8i j, G /!}IT jJ /I)UJiYfJ /J /!} ~ • iT~:: 

I
! 4, 28, 21 i 

16, 38, 49 
i 32, 26, 36 

fi/trL~L.. 
t&JuUIJI-ILlrr• ! 42, 6, 1 

I 7, 10, 15 

~Gr;r ~mwff;t. .-r r5J 8il (!5 ff; G/l}rr 

.-r~ftitD ~!6~tDu5Jm ~ma:up.b 
~ L.. r5J 8il UJ tp1 • w rr Uf.u5J mC3 w 6rJ w L 

($/t.b 'BJ® ~gp UJmwiv ffJfD&.Su 
ULL.. r§l&vu516o 8irTii!ffl'UULL..tp]. 

'ifl® IL@il'w ~!6!6 UJww&vu 
0 00 000 0000 00000 
0 00 000 0000 00000 

2 4 6 8 10 

fj>JDeMj!) ~.me;~'rr: 

0 00 000 0000 
0 00 000 0000 00000 

1 3 5 7 9 

8' fJJJ[T ~.mre;w: 

00000 
0000 00000 

000 0000 00000 
00 000 0000 00000 

0 00 000 0000 00000 

1 4 9 l6 25 

(ljJ8i a. rnm .-rmsre;w: 
0 

0 00 
0 00 000 

0 00 000 oooe 
0 00 000 0000 00000 

3 6 10 15 

E= { ®r;rLmL ~rilsre;w } 
0= { ~Jbm/D .rrilsre;w } 
s - { a: tp1 r;r irmr e;w } 
T - { (!J.lliCJe;rrli!ffl' .:rmr.sw } 

~ 
~LL!f.6:Gia:w /Dibl· /l}&v (!J.l~ru~llJ ~!6PJ® wu5Jrr. 
®~ p;; ~ru p;;rr m1 /J fo tpJ uu p5J tLft.b ~r5Je;l.b !Pl mtr 
~r5Je;l1J rf/o;vrr61Jou~r;r ~ ftjff;!UJrum~i~m!lJ 68LL!f.ti¥ 
'•(]e;,rb~ j!)' • .af~L..ftiforr!T • r§l.o@JID5r ~fifflu5161J 
.!1/ GiJ68 Ll1/ ID5r @6tl& e; t.b ....... .. 

.a~ru68LL!f.W @6tl&a;L.il fifarm? 'BJ® ~gp tL/!}68 
w L($1 t.b tD® 8il(] ([!lt.b • .!116i.J 68 L.. LSf. w j)61J&a; t.b G w..U 

ZL w'" Ga: 6iJ 611 e; j ~ill IL <iYr '"!P . j)6iJ6'1)76t)li; e;t.b !Y® 
a=tPJr;r irm. ~!Pl ~® @r;rL..mL. .-rmr~e;G!ft.b 

~ ~® (!Jl&GIIrrli!ffl' irmr~a;G!Jt.b ILWtitT~. @~ 
f.YJW @it> ru(<!!Ju~t.b • tLI5Ja;w !PI uu p5l tLf t.b P.YJ&rmUJ 
(!J.l($1& 8i)6'1)7@ r5J 8i W u IT tT u(] u rr t.b ? 

000000000000000:00000~ 
~ ~ 0 

~ JJJ.g)J mru :- 6 
~· c:f 
~ 6'1)76t)t5J8ilUJill Gur;rrr~rfiUJrr UJ IT fiMT 611 tT ~ 0 e;fiff/L.t.b • • ff;tUJpS/ (Theory) Biltm'rr&&(<!!)t.b ~ 
0 t..51fD&rFI8;e;itJ (Practical ) Bil61Trr&&a;t.b ~ 
0 j}mL.u5J,suw'" r;O jff;tUJrra:t.b .-rarm • • 0 
0 .r ar gp (]a; L.. L. rr rr • ~ mfl#a:Gl)rr w UJIT~i~m ~ 
~ rum ~®rum (!jJ /!}ill 8i) 6fT IT~ it; ~r5Je;6fr 0 
~ ~ gp& 8il,rff rr a; w. @r;rmr L. rr ru !PI 8il 61Trrfi16v ~ 
~ J6rrf5le;(/rr ~gp&&ilG([!lt.b fifW([!l!D5T. Gur;rrrfitrfl ~ 
~ UJrf/ m- (!J.l8i /J $tit> .!PI 8' ($/ 611 l:fil ff; !6 tpJ • ~ 
~ ~ 
~ /~~Tp5/:- @(!J.l!6LD• ~ 0 ~ 
~~~IS)~~~~~:E~~~~Ii~~Gt~51Gt5t 
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IDwe:~jJJmUJ wrrtil uS~J~_q;wrre; a..uaUJrra;u 
u@~{!)l!Jilm-a®'w· @w uSlme:~jJJUJrrm-tpJ uSlm 
C!!JuSlJj)a;~iv re;liiYfJci=e: ~jJJmUJILftil, Glruuue: ~jJJrnUJ 
1LfW, uSl~ir ~@LJL{e;~r;Jv Cil611Liue:~$JmUJ1Lfltb, uSl~r 
~fi!;ffia;liiYfJr;Jv (Fan) Glurr JffiC!:Pm j!Jci= e: ~jJJrnUJILftil, 
uSlm ~~~$1 (Iron) e;li>lf)ill Gl611uue:~$JrnUJILfUJ 
L5lf!JLIL11uurnffi J!itil ~W'@L 611rrJj)~C8GU a;mr 
IJI-(!!j8;&ilma@til· @rn611 UJrT61fW u51W'e:~$Ju51ill 
@®ffi§)J Ciluf!JUULL L5lj!Je:~$J 6111JI-rur5!a;mrr(!!jW· 
iT 6'M' a ru uS1 w 8' ~ $1 UJ rr 6'M' §)! L5l flJ 8' ~ $1 611 IJI-611 r5J IJj 
mrra; UJrTjhj!JUUL6er..IJI-Ul§)l fiTWU§)l L/GU@&ilm 
flJ /!)!. 

uSJm-a@@til re;® uSJm 8iL~jJiu51aS~J uSlm 
e:~jJJUJrrw /!)! a/Drr jh!J)JGfiiB;(!!iw Gl611uue: ~jJJrnUJu 
u ;h;ffi [j)B;a;L...@rncru51GGU ~crrrti.JC8611rrtil. fiTti;a;L~$1 
u51@JT@ uSlme:~~ Gle:~~ffiUULLfTJWtil ~§! 
FF ;h ;ffi ill Gl ru u wF j, $J UJ rr a; wrr ;n flJ u u @w fiT ro u {!)1 

$Jmrmrw. 

@Gil~ to til L5lf!JLIL5l8;a;uu@Lb Gilruuua: ~$1 
e!JlGtf ![)1 a;rrcr~a;i!FI!ifu Jbffil€il¢1®Bi&lm f!J{!)J -

(i) 8iL~~u5I@JT@ uSJW'C8@L...Li.b UrTUJ fiT@8; 

C!!JI.b awcrtil (t) 

{ii) 8iLj}!i)u51@JT@ Gle:lifu$1Jtil uSlwa@L...L~$Jw 
ruG6Jmw (I) 

@Gil re;GilCil6llrr(!§ a;rrcr~Q;C!!JI.b L5lf!Jut5l:i;a;u 
u@til Cil611 u u e: ~ $J 8; (!!j til IiJrnLC8UJILfGYT6YI' 
Gl ,g; rr Ltf rn u ~Gil Gl6lJ rr ® u rfl a e:rr /D &trr e!:flSIJ til J!i rr Lb 
e;rrL...LGUrrtil. 

Q6lluu iT;hJii.~w (H), !J;5tT~Q.i.~ 
JlmL.!JU.J I'_6Tffi7T Q?JII"LrTfl.J>U dN,~iJStro: 

Glw ill G6J UJ §)!til trJ m L er..t_ IL G1r m §)! wrr m- 9® 
tffiO;!Jilacrrrtil s;tilL5la~UJ fiT@~~ .J~mffiLI uS~J Gw~ 
61f8iG1T tLG1rm ffirTIJi c ar(!!)G1TBiG1r) a;tilt.518iG1r ~ma@ 
Q LfT fDir Q)} (I:P L LfT ru mr mT til .JP1 6al W$8i , @8; a; til L5) 

uS/m @® (LfJ&trr8i&r1Lftil ffimL C!!Jmf!Jffiffi Gle:u 
'-18; IJj til L5l u5J@ ill ~® ~til t.5J UJ tf IJ) rr .mJ • @rn f!J a UJ rr 
t!J ;n !J)l. t& ru a;S~Jru (Elci C!!J , ~ 6tfl fiT m uru ;n f!)J L m 
Gl trJ rr Ltf tffi &vu51 ill Gl forr@B;a; • ~® G e: rr trJ &trr 8; C!!J !P rr 
u51 ill tM fiT@~ {!)1 tffi a; !JilG ®'til , a;tb L518= ar ®&r w L.. -
@til ~t!J~G1r .a~uSl/P~§;J&: L5lm ~~mUJ e!Jll.!/-\ 
uSlm ar;D;ffiill uSlma@L...Ltb ~Gtrmf!JLI urrUJci= 
Gle:ti.Ja;, ~wL51UJtf wrr~u51ill uSlma@L..L~~m 
~mmru .a~ru/Drr~B;a;. u,f/ae:rrfD&trr (I:Plf/-ILftilwL... 
@til @Gil rum 68 L... 111-ill w rr ;h f1J til @ill SIJ rr $J ®'*a;~ 
ffi'*8iffirT8i @m!!JGIL1rrffifhrnf!J8= e:Jf1Gle:ti.Ja;. reil® 
C!!JtD'~ffi C8wcr~{!)l8;C!!J C!!JtD'~ffi uS1tDirC8@L...L.~rnffi8= 
Gle: ~ ~$1 tilflw Gi!ruuu tffi&vrnUJ Glruuuwrr.ml 
GlUJrreisr@ill .a~m~@Bi. L1lwm-tf ~GffiUJ6Y1'61f uSlm 
(}@L..L~m_q; @w~tb &..@ffiS~Jrrr;,~ C8,!J)fJ',45{!)18;C!!J8= 
Gle:~~$1 ti lf1 w Glruuutffi~wmUJ .a~mruJ@a;. 
Glruuutffi&v C8w~w ~iJt&lfl~~®uurn_q;S; Birrmr 
S~Jrrtb. .aft!JrT6ll /!)! [juulf1Ge:rr fD&trr awcrw er..L-8; 
er..L- re;® a;L~E!u516v L1lf!JLIL518;e;uu@w Glruuu 
(I:Ptb .J1~8iif18;@jtb fiTWU6WfD tffi®t.!VB;fi'tm f!J{!)l• 
~t!JrT611~1 L5lf!JL1L518;a;uu@til Glruuutil Gmcr~§)l'*C!!J 
Gw tf ~ &il foe: w til. Qruuu~m/D Il @@~til. 
C8 J!i cr ~ m ffi t @@.gww C!!JpS!LIL5lL..L rr6v H oc t 

~(!!jtil. 

Q6lluu8'~fiU•c~i!J (H), w61if(]@!>L.Lj. 

~Ji@iw (I) @.mt_CSUJ'4mfi7T' G,.ITLrt4 : 

a w ;h or. p51 UJ u rfla e: rr 1D &trr u5J lifu .a~ m w Pi _q; ~ ti.J 
a;®~ rn UJa UJ @ nil(!!j Lb 6T@ ~{!)I Mol <I> rr G1r a; . fiJ rn f!J 
GUJrrffiJhrnflJ re;~r5!C!!J Gle:tiJ{!)l ~~rnUJ e!:PIJI- reil® 
05tD'~ffi uSlmG@L...L~mtrJ fj)@ C!!Jiffi~ffi awcr~ 
{!)18;(!!) Gla: ~~ift (I:PIJI-~!ifu tirflliU Glruuutffi&umUJ 
~m~@a;. L5l"irmri' IiJrnf!JaUJrrffifhmflJ e:lf1Cila:til{!)l 
~(8/D (8[1j{J'~{!)l8;(!!j er..@t[JGUfTW uSJroG@LL~ 
mffici= Gle: jW~ift (t.piJI-~!ifu tirflm Gilm.Juutffi&va~UJ 
d(fifl'~@a;. IiJaffiaurrW'g;J CilffirTLrTfij/!)1 Cile:tile;. 
@uurflae:rr ffi&trr reil® a;L~iftu5I@JT@ urr1Lftil uSlw 
G@L...Lw .a~$Ja;rflB;a; ~e;IJjL~$Ju5li!J L5l f!JLIL1l8;e;u 
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