


flqlGCh :
-;:ftfW-r tlQ(:l3~, &If<;~f;:fl ~
• llB, fi \ill Cl;ft ~C'5CflO IT,
~~,<rom~.

Rf~6i'R1 :
~P:fR, -;ftfWrr tlQ(:l3~,
fSI4<;Pf;:fl ~, $IT~,
fi ,,41Cl.fl ~ C'5Cfl0 IT, fcR<:r ~ C'5Cfl0 IT,
~~,~~.
fll~l~ :
~~.
3f&l{'1iiOO :
~ ~ ?1~qikJ 3fu >I1itm:f

~,lrisuft, ~:
~ ~, 1fR W<filCfB.

~, ~ ~ ~rOi5llf()lCfl >rT.fu.
~ -;i. c., ~ 1:lTcf; cnT.31'M.m.mm.
-Rimfi lIn~lOj'"C""!1 ::nit, ~ 1I11@~1\i11{j,
~~~, gtJr - '\(~~ oo'\(

iR : ~t..'\(c.o~~t

E-mail: sandarbh.marathi@gmail.com
web-site: sandarbhsociety.org

~ ClI'ClChI1I,
\i11fc!{ldC.Ri"ll 3DfUr
fc!dR1dChi"lI c{1QIClM1=c;q1

~~

LfT~Cf.-;ftm "@Ci5tn:T~C1T ~TTUfT{f
R!gCfl~1 ~l:fmtRicRf. %tRi
~'tWR1T ~ ~1~lql~Oj -ij ~
~,~frW;rr(SlHi~ ... ~
l1tft ~ ~ <i1104/Q4d wf Sl6iRiI~
~ M~ cRf. @Ci5EHI=c;q1 d""$ft
- wn=rr~ ~llflR!~tf)~.

~ 't CR j)fkl~{=c;q I "lll"l{~

lOf t; I(11'ClI ~"B\iiIT ~C:{~C:Cl~"lm

mailto:sandarbh.marathi@gmail.com


fWl CfTW.fi,

"""'n~~-+""'" R1 ~" '"'~1C(11U I"fl 't1 CPi GOA I CfllcrtI 3TfqOT 12~1'tl ~~ <f<l ~.

C1~fr=q ~~~, 'Altiici{CflR~, fcFn JOilcil&crtlCfiTB

~, @fuc;fr.

~ CflliillCi ~~T-1RIT ~ 'l1R ~+ilcrtl m 3ffiTCIT

tllfilal, ~ (3jCfllql~., ~ cr-rfufr qlctlqlq~ crtlJIOIR

~. m ~ ql'tlCflifil<31 fcf~~ fiqcrtCi ~ ~

qJfo~'tl1 CR ~~ ::<'0Z ~ ~C1 31Tm-=crr=q, ~

~. ::<'00/- ~CiCflI'tl~.

\Jjl~ql{] ::<.OZ~ ~ ~ cr-rfufr~. ~oo

c=Rfq ~ 3iCflRfr fcWm~. ~0 \31~iT~.



•~ ~ -~ m ~
• ~1'(C'lI~Id) ~ ~ - '1WT ~ - ~ ~ ~

• coo qEjFticIT~ ~ ;rrrq - ~ ~ ~ ~

l~ ~~Hlflld) qr-q.::rqJl~ - '1WT ~ _ 61. ~ ~\if'(14'l ~\9

~ JlfOlC'llcfl fl1cfi lWlCITC - ~ ~ ~~

• ~ - 61. ~ ~ ~\9

• ~-fl11:n;:r - '1WT ~ - fcrm ~IM'(n~ ~~

e ~oqli:Zl1 ~ - ~ ~ g~

• GitcfT~ ~~HI-q') - cnmm ~ ~~

• ~qrflld) ~m - ~ ~ ~~

e> J:ft.;qj)~I~C'l ~ - ;::rp)![f l1T;f & ~

• ~ - ~ &~

,.



~ CfIff @C2lQ{ldC"'ll1 f~cill'Olll

q;i{l'Oll1 ~ ilcf;rffi ~ 11~

tRi tiIi~. ~ 2lCflI'Oll1 tR
~~anm\~~
3ffi tiIi~ ~ <€t ~ ~

mt ~ fcficn 'I11{1'Oll1~

~ ~ ~. 11P!t ~ ~ mm.
"'"hR Cfitft ~ Rfl14"'l I anfUr

~!f ~ c€t ~'q ~";f

~. "& C2lQ{Id ("41 1J,ffi~

~ flClRI"'l m)f~ ~ mm
<€t 3ffi ~ ~~Ifll{@ ~

~ tiIi~ tRi? 31TfUT~

lO"llolfli\jjClC2l?
lflT ~('Iicililcil{ ~ ~ ('lIT

11~ mfuft filC2lCl(11. m mcrr
Olive backed sunbird fcficn~.
~ "'ERi ~ c.l Cfll('I I 3'Ifl041:;:i

~~.tRi~~~

ma -at ~ ~ Weft <€t ~

~o('llt\ 11P!t ('lIT ~ ~ ~

~. tRiwf~ {1~04IflIJl-ql ~

m ~ mm-. Q{O'l 1('11 ~ ~.

3lRf \jj1041fl1Jl ~ ~ 31TfUT~

~~mm-.
~ 3'IIoCl~ld11T{t ~

~m Rfll4('11 ~, ("4ICl~o:j

~~~<€tan<n~~

~. ~ 'g'-~ ~ ~ 31TfUT

('lIT ~ ~ ~ ~ 3'11011441

WTWT~.~~~

~3'Iwfi~%~.~m
~ -lJlt:t cJtim ~ 31TUB Nffi;n

m:cr<fRT ~. 11Uf lO"l1{I'Oll1 11RR

~ ~ Cfitfi ircoT Rfl14"'l I.

~ tR --;m ~ ~ 31TfUTcJ;r
~ an<n Q{O'l 1'Oll1ctlslCflg Rfl 14('11

~. ~ ~ CfiTOOTmm 31TfUT-:qTq

~ Weft. an<n ~ 3'IIClI\jjQl

<:ITGffi mm. ~ ~ ~ ~
~. ~~~-=llI('lllTITtm~

slCflICld ~. ~ ~ <€t

~ RlClRlCllc ~~. 11Uf ~

~~~<€t~~

31Tm 11FT~T fcr~T~T ~\Cl";f 11T[

8l~'Oll1('II mc:rcft Cf{ ~ lID[ m
~('lIT~~~~



~. m;p: ~ CfiJ:ft ~ Q{&llc'l\

~ ~ ~ ~ filCi'lClI'*.'11

~ Rem ~. R;~lll("l1 lIDf m
~~mcn. ~cft~~
35("1q l{;l{e\~ 31Wft t[UTfij;f ~
m6"ffi;:i ~('m~ ~ fq ("II ("II
q cthSCi :q ~ ~ 31lfOT d Cl<till Ci
~~~.

;;-"t fG;cnrr-;ft fcl~T'qT ~TT

~G;~(=HT ~'BT<:l~T ~TTT~T.

TTCO<:lFfi6~ fcl"B fclqco~n: ~~

~. iltR1ICl{il1 fqBtJUT ~ ~

ffi1Tffi. 3ffifT sm ~ tiR ~
~ Cl:Qlll("l1 ~~.

~==:r:cft~ ("I1'1<:ft("l\'~",\'~",

% ~ ~ t[UT ~ d&fRT

~t1T<:lt:1T 11T3I" f11'C6T~ ~Ttt.
~~Ci:qj~~A'Oll1 ~ ~ @Ci'lQ{ICi

~IMI:j{ ~ttj')SliilU) ~ CR tRi

ftct;p:f! ~ ~ ~ Ttffi ~.
~ 'BClf.rrq ~ cil oACi£l TfTCm1T
~ ~MI~I{ci qm;l.

W'tffiUT \9 ~ (2; aj{'Olll 3ffi1lffi1

~~~m~~t-
CiI{@q4Ci ~ itffi. ~ ~

ajQlll("l1 filCi'l18("11 m ~ >ICfffi

~ ~TT'C6T 31RG; ~"3rl ~. <:IT

Rfil'\il~ ~ ~ ~ ~.

~ ~ trrfucftw~. ~
mr&1UT ~ 31lfOT ~ ~ fuCfiffi.

~ ~ tRi fu~ cffi:q ~.
'loIQJ!'Oll1 "fuqm $18MI m m
~ ~ lfml f~ t[UT~ fcf;cn
q:;ii{lQI~ ~ ~. ••

~:~m<.ff,
q 1(1C&ft ctl @Cl3EHl4rit ~ fcmrmf
fcrirtr ~.



~ 8@41'1'1 \3fTQ"UT a~la~ICOllId>\itffildii41 ~~ ~

~ mr 3ffiffif. ~ ffi.9rcf \3fTQ"UT 41;j4~Cf)~ m q ~

~ 3flGlCfT mrm. m ffi.9rcf \3fTQ"UT ~an=r d>\it fftl d i:q I ~ ~ m.

)f('lf~ ~a:Jl1 '5l'JiTtild i<.M q05U~I'(cff

~ JOlt\=cq1'&011 ~~I:ql ~ CRI1t

~ ~. '5l'JiT~~~Cfi 8@iJOl~ -

~ %ffigfdCfiiJOl~~1 - fCfi~Cfi<:\1

~a:Jl1 (fF1l01(1) 31TfUr 3lql{qf(Cfi

('i T'iCfi.<¥~ 1(1) % cJ;f ~ ~ 31~

qlq(88 ~. -q1JT<n cJ;f ~
31~"Cf)T( ~ll~'I05 ~.

~~ Oi~m(f ~ 31m

'5l\itT~ld "\i11 31T1:fUT3)rt\ 13)rt\1 ~

~, 31TfUrCffttt it ~ ~ -;ntt.

~a:Jl1 <n ~ 31~ ~ ~

31B"(11, clft ~ ~ ~a:Jl1

'5l\itT~ld % ~ ~ ~, 311fOT

"Rwrf"ffi -Fcncn JOlH q I(11 "Cfi1~

~ ~ ~ q"'I&!:qqUIR ~, %
~ ~ "'J1"ffi."3?J. -«n: ~
cwn: ~ fcmfltt ~ clft eft ~

-;ntt. ~ B\('5l;jf'&011 ~~ crnmT
chlulM) ~ fcfiCn ~ 3lql~CfiI(Cfi

cffiunll irn -;ntt.

. r. T "' "'3lql(q (Cfi '5l'Ji {:lid "t\T ~IO<:\S1~lll

~ em '5l'JiT{:lldl:qI CM\ ?tmt\lmCfi

~~lql~~~<:flC.R~

~. ~m\Uffi: ~'?, ~ 0 :an 31Tm

~ 3lfl8cn41 '5l'JiT{:lldi'il ql{qf(Cfi

'5l'JiT{:l'1dCR ~'?,~o ~crnmT ~
T"' . . r. T ''5l'Ji~ldHI 3lql(q (Cfi '5l'Ji {:lld~.

~T:qT (-~T Oi"\ijfal(fi-=t;~T 1,...{H~1i

31fI u~H fI U~I~~ cfiTm,;n:f~ -;ntt. "3?J.

"\ijlffif ~'I ~, 1CiAI Ri"Cfirrft qq 'i:q Cfif4 i:q I

Cf 1:nur:qCfCf~i-:qT CfPH Oi"\ijf~fu~T

f1i"05Cf1J~Hno't ("3"G.T. 'lTuft Cf'(

" .0-.-.-. ~:q~qU~lflI61, Ictlq( trPl <:\05U~lflI6

~.) ~ ~f1ell f1'i I'(cITqI'Et' ~ "\i1Icft

31T~. (-~T 31~f-;{ ~Oi"\ijf f"CfiCfT

\it (1$Iq It\ 1"<'11"'5l\i1fm q I{q f(Cfi ~U II~ (11

wft, -q1JT% '5l'JiT{:lld ~a:Jl1 ~.

~ 31UJ)'5l;jf:qI fc0;m: ~, CR m
Oi~ f1105qU~lflIJt ~~R~JOlfll(l09~1

fcRunffi 1ft 'l~~ l:q I 31Ul~ "\ijTd1,

31TfUrm~~~~~



BGit. en 31Ulchl U I~ IillfllTf2t 3i IqC"'41~ I

1:ffif ~~. ~ ~ %
~ ~~ ~, en: it ~c-- Wrcrm
311%. ~Tcrr~PIT ~ Pift' IT~ I ~

1OfHClI~1((1::ftCfiI{Cfi~ 3i'B Sl~uIQl

f.rmur iRt. 3i ~3l\if"l1 CfT'R ~~~ 0 :an

;~ICfilql~ ~~. ~ ~

~ 3iq){qF{Cfi 3l'ii1fuld 311%, 1lUT en
chlUIf4I"'l ~~ 1JR~ ~.

"lIT"$f 3;1(({uJiCl'€'\'""l~ ~lID(f

~T~'q ~~ Clft, ~(R~Tf ~TfUf

3iql{qFtCfi ~ "$f ~ ~'1~'106ll1

~Cfi("q'""ll~, ~~ Q!*l~Cfii~ft

~~~311%. 3ilqC"'4I~I~

~wf~~~, en: 3l'ii1Md
1JR~ ~ <fit~, ~ fcRm ~

1Of(('6:l1"'l311%. ~ 3iql{qF{Cfi 3ffiOT

fcficn ~ ~ 311%.

'W ~ ~ ~ cnTurn
1JR~ 3l'ii1TWd ~ ~ ~

~ qlq{l~ ~ ~ 311%, "lIT

)f~ :mm CR3c--"lIT.

~ ~,j)fC1Cfi ~mft m
SlCfiI{'alI1JR~ 3l'ii1fuldiftldl ~

~. 3ilq("'llICfi;g 'ii1ClC3'ii1ClC3~~

'qill~T ~~)fCfiT~ ~B"(1"T. "3~n:

((ClI1OfHItJ)@Cflf~ Cl'""lfq(t''j~ CfTG~

~. qcfd{l41 ~ ft$FCti'""l1{1~

~ em: ~ raCfilul~ ~

fcl~{~ctl ~. if,I{;'"ll itJ)@~

w, ~, ~ ~.:an SlCl1((1"lICfT'R

Cfl{d1 ~ ~ f6CfiI~ {I ~~
ft ' Icil Cfi.:g m116ma. mom 'ffT1Ttt

fCfl'""lI'"llItJ)@ ftB)S::I'al1 ffiGT, ~-

~mtt fcficrr ftl ' I{I -.;'41 C)~l]CD<:IT

~Tf~ dlq1OfH~ -q:)l:Cfi ~

~'1~'106ll1 SlCfiI{'al1 3l'ii1fuldi"ll CfT'R

Cfi{U'4I;:f1~m3ilqC"'4I~1 ~ 311%.

m«mf 'RTf ~ mtt • f3Cfiruft

ftl%dld. JO((UI,;j"l ~~ ~

CIT%IT ~U'4I'al1 ~ICflldl~ ~~

~. fllcild'all 3i1~@d ~lIftcfil'4

3i IcMcwgljftl { 3i""f11RIT~ ~'I ~, I06111

SlCfiI{'al1 1JR~ 3l'ii1fuldiliR: ~

~ fcmft ~ m-coc--~ % ~
311%. ~ 't{]CfiildC"'41 ~ (~

~ '1m) ~ ~ 3l'ii1fuldl'alI ~

3l'ii1TPififcfl ~ fcmft cii armn
~lID(f~ ~ 311%, % ;1@Cldl.

"lIT 3i1~@Cl'€'\'""l ~ ~lID(f $
<fit, 1JR~ 3l'ii1fuldi'alI ~~

~ 1ffi'q Cfilft &1l1ffi ~~ 3q41'II;:fI

~ (~ ~, • ~ fcficn
~ ~, ~ ~ "lIT fCl,€,\qJ(n~

~) MC3ClU'4lftldl 3i1~m4d CI'Mffi

it"ffi 311%. m«mf 1JR~ 3l'ii1fuId i"ll
Ci"N{ ClI(gClU'4lftl31 ~ qldco'4iCl{

~~~.
"lIT~ ~ ft'I06llld qf%C"'4i;1

"'ii1Tq,&d~ft{ ~~, en qCl'""l3l\if"l1



Potential of Renewable Energy Sources (in GW)

Wind
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{Oilt~Cfl"'l chcol05M,,.n~. ("4TW-fi m ~ ~ 11R mBt ~~) ~
Cfitt ~ ~ 3x2 - 4x + 7 = 0 % q1lw:f1Cfl{OI ldl:sq III (1 I ~ ...

msa:ur ~"Cflflf, llTTr ~ {Oil:j"ICfl{OlldISCl<11mm cnr, q1l{Oi41Cfl{0lcnr

ldl:sq Ill4) ... ~ cmffi ~ "'""I'B"d1! % ~ Rft&TUT 311%.~ ~ f?>Cflrufr

~. m ful'dCfi, ~, fu&TUTfum, ~, "4TW-fi, m {Oiqf"'ll"'l qm 311%.

m Blffi (~~ front end ffi)"q)Di fu~~. 31BT.

31ft "Bcf ~1C'lliq{ ~ q1l{Oil:j"ICfl{0l'QST ~. ~, mSqlll'"Olll ~ :<,
"Tl \9 (~, :<, :<). ~ "$l ~ 3'11\41'""1(11~ ~. ~ it'a men.
ful'dCfi s:tOldld, "~ {Oil:jICfl{OlldlSqlll=41 "CflW it "d1: ~ICflqM. ~ 31"RfT

~ ~." 31ft"Bcf ~ ~.
% "Bcf ~SilI~II"'l Slllf'ii;ft ~'qffifT i$1. 31TfUTtt ~'QRUTTfcrnT~, ful'dCfi

~Qi'""lIQI 4)(1C\lllCfl 31TfUT3'l1~C\C\I41~. Cfir it ~ <:fT.

fll14111~ (R'q 31ft -
~) ~ ~ q05lll(1l, {jlllll(1l, ~ ~ ~ ~ICflql~ ~

cnr? ~ >r:rM Cfl{lll(11 ~ CnC'lllq{ ~ 31TfUT~ it ~ ~ 31ft
qldlq{OI"'l "q)Di ~ Cfl{lll(11 ~. ~ 3'l14~cfl"'l fuCflit. tfq ~ crrwcft.

~) ~ 4Idil~«1Cn ~ ~. llfUldl'"Olll 8)fdCflld &rJiY"'l' ~



("mTt~), 'I fOld l'all ~Cfl(,,\FiI q ~ 31it Cfiflf Cfiflf ~ ~ ~, ~ >r~

~~, wr ~ m ql~I<OJ(11~ wr;fw ~ICflql~.

~ TTU1TJiI{f'<1lcil"lcil{ q,fB~Cfl{Ol ~ 31W ~ ~, ~ <:ITen:
"@:Cfiflf 311%~ - 31m BCflI{"JiCfl fcRm: ~ m$. q,fWflCfl{Ol ~

~ ~ ~ ~ x (~) 'aIT ~ ~ en: ~ ~, ~ CflIGI<OJ-q1

1f.&Cf, 31it ~.

m ~ q<f B41Cfl{Ollq{~1 WJ m'tl{I~I<OJf'all ~ ~ ~ ~.

CfiRUT CfTf 'luf Cfi~ ~ c=<ri-;ft BCf>r~ qlq{cll. (complex no.

x ~ q<f = - k 31it ito 3ffi(fl Cfiflf Cfi\fcl;. % ~ ~ ;nm, 1lUT~ B Ji'51I<OJ(11

31IQf'<1I(11CfiTfr ~ 3(1 C:I<OJ(1 I ~).

en:~ ql~I<OJ(11~ cfit ~ ~~. fWt, B~10ICfl~. ~ ~~ m
mfu. "{B Hmor $1f'<11~J>~ ~ it<f~. ~ ~ (~~)

~ ~ 31m)[qffi mfu. ~~ Olll&li'all ~~ ~ ~ fclt1<OJPlft

~ mmmfu. wr Cfl~lfud q,fB41Cfl{oli'all 3~1~{oli;ft ~ -qf.t ~

~1lUT~itcR:mr~~~. Cfilfu qldlq{OI~ 3('B1~1~ ~ICflO<OJlil~.

CfiT\UT~ cillC6IBI{@ m:~ W'tl" m:'q ~ ~ fcroT~ 311fUT~

cilEjo<OJlilWlT'Q"R fu~~.

wr ~ 'Cfi'i1:R' CfiTGUT,m "41sUt~. ~ ICflqd 1$ q ~ ~

TTfURt~ ~ 3Q""lI'51'i (31MCh~H), ~ C:Cc;qIQ4dTTItt $. ~
~ 'SlCfffiT(f ~ ~, ~, fcl~Jlt101 q 31ldlQ4d cilfudJlf'<11 ~

Wi!1 Cfl{OI% CfiJft ~ >f11TUTT(fCfiTitf.n ~ ~.

~ fu8:1Cfi Cfilfu ~ f~fc;d Id .

2x2 + 4x + 8 = 0 311fUTx2 + 2x + 4 = 0

wr m irill (err ~ fcl~I{lql) ~ ("1~Cfl{UI ~ CfiT~'I~IIci1.

wr Cfi'i1:RCfilGlCfT. 2x2 + 4x + 8 = 0 2 (x2 + 2x + 4) = 0

~ "$f ~ irnTCf. x2 + 2x + 4 = (x + 2)2

311fUrwr (X+2)2m ~ q<f 31Bf'<1I~J> ~O 31BUlR

~ (x + 2) = O~ x =- 2 %"dW. wr ~"dW ~ ... en:
~-2'q. m"$f~~*l~, %BJi'51I<OJilq BJi'51lq<OJlil~en:
m "41sUt(facto risa tio n) '2tWCffif <.fK<\<:IT.



x2 - 6x + 8 = 0 lfTT lJ,~ ~ ~ ~ x cnT1=RCfiIGdld.

x (x - 6) + 8 1:JUTllTit ~ WCfi(f ~.

~~ fu~ %~ 311%31it ~ -;rlt. M~ ~ ~ ~ ~

~ CfiRUT~ Cfil~ldD fcrqn: ~, ~ "it ~ *lit.

lfTT3lIq0!lI~1 31m ~ ~ CfiIGI'Q~1~ ( ~ 1t~ ~
~) cfiT,qf%0!lI~~~Wc~~ 31it~q~~ Chct2JJ'Q~:(H-q"1

~ mcfuf. x2 - 4x - 2x + 8 = 0 x (x - 4) - 2 ( x - 4)

= (x - 2) (x - 4) = 0 '%f srn ~
x2 - 2x - 4x + 8 = x (x - 2) - 4 (x - 2) = (x - 2) (x - 4) = 0 31ldT

~ ~~i'Cll ~ ~ ~ ~ en:~ ~ ~ aU ~ 31m<ffiT Qcfi

~ x-2=ofcficn x-4=O

x=2fcficnx=4%~

(m~ ~ crf ~ ~Q=cql-ql~ it~ fcl'ClI{ld ~ ~. CfiRUT

CffCR, ~ 31TfUT,:W~I~Hm WJ 311%.)

it~ ~ fu~ 31TfUTM~ qrcif~m; ~ l:1ISqIqld.

~ ~ansit~ '%f ~ 3l1'dIQ4d 31T1:JUTif~, fu~ ql'Cl'iI'Cl1

~. ~~ 31T1:JUTCh1uTcnGun "l"JlOUffi ~ %~ ~ cfiT~ CffCR

~, m'aCfi 3lICfi~'iI~ ~. % CffCR ~ ~ ~ ~ 311%31m

MUlTCfi{ql ~~. ~ BCIfu, ~ ~ ~ Ci1QUII'"'4I ~~

~ fu!'([Climr 31B"C1Tcf311fUT%fcwT~ fi. 111T~ ~, ~S>clffi

HmcrT $1u'Ql-ql3lIq~'QCfidl *lit it HmcrT~ ~~. ircrtt ~/J.. >r~
~ ~ ~ 31TfUT~ ~ >r~ cnB l:1lsql~ % fcl'ClI{I~.

3mt1msm
31ldT~ ~ ~ l:1ISql'Q~I"CfiTll~ 311%.

~ ~ ~, - I( ~ 31~ (x - 3) = 0

fcficn (x - ( -4) = (x + 4) = 0

31TfUTa = 0 fcficn b = 0 % ab = 0 ~ ~ ~ ~."'-
en: ~ ~ 31TfUT-I( ~ ~~ICfi{UI 31T1:JUT"d'"'QR~.

(x + 4) (x - 3) = 0 31ldT~ ~-Er3;

x2 + 4x - 3x + 4 x (-3) = 0



x Cfi1l:R~ X2 + (4 + (-3)) x + 4 x (-3) = 0

-4 ~ +3 % 31T1lUT~ (R) ~ % ~tiICh{OI @Jl(1S1tiIUl ~

~. ~ x2_ (-4 + 3) x + 47 (-3) = 0 31it ~tflCh{OI ~.

Am x'q"f ~~~OICh3fHi'all ~, "3Ol ~ ~ ~OIlChI{ld ~. x ~

~$~OICh (-4 + 3) 31m 31T%,en: f?~ (constant) 4 x - 3 31T%.~ x
'q"f ~$~OICh (- 4 + 3) = - (~ ~)

W-~ ~ ~ lJlJfTCfiR.

% fu8:TCf1i;ft~ ~ ~ti'J1I'tl ~ifTldC"'Ql~d{ \ffif ~ ~ qrq;f ~

<IT. ~:riCfiT ~ ~ f?hGcft(1 ~ itfl':a:rr ~mt~ f11SCldHI eft "fur
CfiTCf cnW 31Tffi % ~.

~$~OICh ~ ~ mm CtJC"'QI~d{fu~, % ~ 11ffi ~

CflC.d ~. x 'q"f ~ mill ~. -rTtit ~ ~ fuw&ff;n 11T'tlCi5Rf~. 11lT

:q:qf~. x 'an ~ Y err ~ 31&1\~ ott cwr 'RCf1 ~ 31m ~

~.
fuwm m~ ~iSj""1I~(;jm :q:qf ~ ~ l$fltiChqOll~ ~ ~ ffi1Tffi cfit

fu8:TCf1i;ft~: ffi ~ ~"citl ~ ch1weft. \ffif \ffif ~&mf iRt 31T%cfit taxonomy
'an ~{lCllcft'all i:fPBn ~ crrq;r, mnit 31~ ~ Cf ~ TtuT~ ~1~1J1
Cf ~ ~ mnit 31~ crr:qUr, ~ ituTCfit ~ ~ ~ @c£l~<il~
~ S,fi'"'!1 l'al I ~mm- ~ ~ am m'l1lcOcf ~ WCfKf ~. -a 31m

~ ~ ~ fu~ ~ ~ fuCf1cf ~. 31m "@ro ~;n cfit

~ ~;rcfR W~ (1I'ldld ~ <it1<l ~ W~ ClI~~ClI~1 (ti$l'<'.b,f)

;:fen: ~ ~"ffi1Rffif. ~ ~ ~"\IClG'al1QI""1f,q4d 31T1lUT~.

~:~ri ••

~~ ~&H:iI~C:~ Cf>T?

sandarbhsociety.org
~ ~~ ~ 31TfUr ~ cnrm ~Cflldl?l ql'cHl4 00.



-- _. -','- - '

~~Oll~!;~ ~/(,l\9 ~ ...~

<tl'isl(1'I~ ~TR~ ~"WT~

~~ 3iid\\l~ll CfllJW.R~

~. m Cfim QRrr ¥1~il'i'O!11 ~

t>1-11Cfll{Cfl (i{0 IH I 'llGJ~ crr:n: Cfi1ft

Cfj{0llIflk~l34 Ill~l'JH I Cfl{oll1'ClI. ~~

3i1fUT ~m ~I!:CfIq IfA II i'i I t:ffifCfi

ll'I~H41'E0 ql'ClqOII=ll1 ~ ~

B1: l'dUT q:; {OII IiSiIiSid ~T mf1JT

Cf,{OlllflIJl ~ ~ BtR'iT S1ll(:;HD~

31B~. ~ ~::e<:rT "4"(:[f(H1JTT~T "tim

41 tl 'Clq 0II111cit llHCft t:R:Cfi B"t>~

3iflflll:41 'JiloDq(:;1 m"fucm 3i14flll~1

~~.
3il~l;r "tiT Cfl(fTCf\1JTTll'e.if

~flfiTCflfl("41 3iIGCX501l{1~ ~ 311%.

3ii$iI'i'O!11 ~ ~ 3iffcff1'Ji'i~ m;r
31Ul3iflflll~c2> ~ {lfllllRCfl ~

03 3i"B fM\%dld.

fSflf&ll'i ,~ fCh1l!>'i~'i ~

~ 311%.

~ m qldlq{OII'O!11 ~: ~

~~.qldlq{OI~~

~ fcfiift ~ ~'to ~'Jiflli-ql ~

311% 3i"B 11"R€t, en: ~f, ~'Jiflli44d'Cll

('Ji~-1141~ ~o it ~f, fCfl14144d'Cll)

CfT(iTCf\1JTT"'Cl"T~H ~1JT~ (i"4"1~\

(troposphere) ~\9 ~ ~oo(:[T

~'Jiflli44d'Cll (d41~{I'O!11 Cf\ ~o fcfiift)

~H ~1JT~ fi'~(i1~\. 3il~l;r'e(:[T

qldlq{OII(n~ ~ S111101l'O!11~o m
~ d4iiSi{ld en: ~ /(,0 m
~ W1diiSi{II1Ut (stratosphere)
_~C;;' " "'"'
~I<OCOC1I. 1't~dliSi{ldi~ 3il$iI'i'O!11 ~
~ c2> '"'"''"I1()<.l1S1~101l~ ~ 2lUffi 3f1$i H'ClI

~\ 3i~ft l="tI1JT(iT(i. 3il~l;r~

qldlq{Olld"l~ m 00 ~..,-ffif.
~ m fcl~'{~nll S1~~llq{ Cfi1ft

en: ~ S1~~liq{ BCfff'qCfl 3iBit.
I

~ 'llGJ~ ~'JiOllICfl "dirq



:nrcft ~ 31lfUTSl~ Cflien ~ ~ ~ fiTCfl£)r;q I

:H')oll'"'QI {I~ IIIPICfl;-ffi'~~ Hmor
'QTunU 31T~T;r ~T Cfl1T~U((t~

(troposphere) 3i)i)",1'i:1I ~ f-frn.
d'ri~ ~H m ~ 311%.
dqiiil{llOlUl ~ >Il1fUTClI<gC"'4I~it
~ 3('q1<::'""l1~Cfirq '5i'I~i;slJ1 c.rr?tB

lffiCfi ~ ~. ~~m~ &llJ(fT

&T~TcroT, "&TCfi~T, tf~ fCfCfiH

Cl~1~1{l:9111~'a Pd~'""lfc1CflI{i'""ll~

~. 3ili)'""l;slJ1 ~ TT~ %
s-d~'""l~CflH 1!~Btt CfiHUft~Cf o~
~CfTCf. 31T~h ~T ~f\(f1J.~ Cf~

(greenhouse gas) 3i~~1l1~c3 'd1
dqiiil{l~ Cf ~~ ~~ (fTC[lfR

CI\<gfu 0lli ~ Ql CflT\Uft~ ~ ~.

~dqiiilud1~~

m crrk ~ ;mrcit.
~diiil{Id1~~

~T ~~frfCfiftr(n "<::T;r

zmrili't.<l ~H ~TCfT.

l1f~"f<:fT z "t"t<:fTCf

ftl{Sll{oli~&; 3iM"H;slJ1

'tuta: (°2) ~ ~

3im\i1'""l~ 31Ul (0 + 0)
cl lTCi5 ~T CfTCf. ~ ~~T

Z"t"t<:fTli't.<l fCftfRCf

3ff~ 31Ul'i:IT (0)
3im\i1'""l;slJ1 ~ (°

2
)

Bmrr~~~(°3) (f<:fl{ Qtmr. B1urnuri~c3 Cf

lOlHClPlfifd {~Ill'""li::<ft B<ftrr qIClC"'4I~

~~fiTCfl£)flll H-mur $lflC"'41 3il~I'""l:q1

;rm ~'d1. ~<ffCfiDJTicfffi ~

(ultraviolet or UV) >m:UfT~Ci5

~H:an ~uL~fum::r ~it 31TfUr

3i::<IISlCflR~ '2R ~ mOl i'""lI

~~ ~mTCl"{ ~olllqllifl ~.

~ mur \i1fil;f)q4d 4IQI:qC"'4I~

<ft B""ftq '1£1~ IJ) ~ l::flCfll{Cfl ;jffi(ffif.
fll i;slJ I~&; ~ >rfcfcnR 'ffifiT "Cfllft

~ ~ CfiCfiDrr mut, ~Ol~ i~
3c-qf{Clc1''""lmut, q::<ft;slJ1 G1cjdqoll~

~ 8;1Uf 31~UfT~T >rf2l~ 31TfUf

~S;Cfim1ruH&TT ~itlf ~uL;rT ~co
Y1$1:qV), 3t::<II~I{@ S)Gqf{OlllOl~



it<mf. ~ qllH'ilc;\ ~ "Wi5
~. f4Cflj"O!1I~~~

~ :f\(1I3('q1G.'i mffit. 3'i'MII@c£I"O!11

dCi'iTW 3'iflOIl==iOl1Chl4ilc8Cfc'i (~

q;w:rcft) ~ SlI(olitlld> ~ ~

~. ~di~(ldlC"l ~ 3'i14C"ll1C"l1

~T "Bef ~lS"4"f"(UTT111"4"T~"'-CfT:qCf(f

3'iflC"llltlld> ~ ~ ~ ~.

l1HCff..,-f-q (f "("BT(l"'-l ~ c3
~clfcf~Cfl"O!11 ~~ ~

>fJ1lUT~ Cfi>ft ~, ~ ~ ~

~ q\0ldld. 3'i1~I'i"O!11 ~ ~

~ ~ ~ cnm ~ focnrrft
~ ~ men qs04Ifll(@ 311%.

~~~~~~t(,~t..

"Bffitif.m.1WR, m.~.~ 31TfUT

if:it. 1I1iCflkH ~ ~ ~lfBCflld

f~\%8C"ll1 ~ w~m~ ~.
~t(,\So fllC"l141~ ~ ~Cfi

~a:101IflI61 ~ ~ ~ it (\S~
3W -co.f&1UT) it~ BW'Q"'i" ~~
~~~~a:1~m.
tl(OI1"O!11 f~ ~ 4$f4lfl ~

~"4"TUft~~<ffi~m

fu\ro ~ ~ ~ fcRUt
~~;cft~ ~ "y"w"((ffif. ~

fCf)(01itlld> "1"lq~~(:((wm tffifCfi ~

31T"4"UT311m 4 1\%8:q. ~ f-~l:\Itlld>
~ t:fT(jCfi4f{011~ j:cf1~ ~

~ 'lfufR Wncn: "Cfi0 <:nCfT ~

mm. CfiT"(UT-a "4"fturrq ~ ~

3'i ffct ,q IC"ll:q ~ ~um ~(f.
. ~"" +?=1I11J:iil~I"O!11'-\1COI'1 3'l1~H"O!11 ~ 1<)Is,..

4$04Ifll& ~ ..-flit emoft~ ~



3ifllo;qld % W'tlOlJlfll31 ~~. ~ ~ 31$. ~ Cfilft ~

~ BW'tRRB 31it ~ ~ cfIT 31BUT, f1ldClOlJlfI-mq 31BUT, \iq(;:1'i~ftl.'1

~~~~~~ Cf ~ -;muT, ~ ~ crrim
~a -a ~T~ 11GJ~~a {lflllJRCfl >rfsrnT;:r ~ 3iW CflllJ~~ft{

>fTl3;~ CfI.'11n~nCfi~, 31ma lJUT~ Bl V,CflBl ~~ ~.

BlV,Cflffl 31TfUr ~ cnrm {f1llJ.,j'i'.ll m1%m % )lTlJ,~R ~<im ~
~mm. ~ {f1llJ.,i.,1 ~ CflClI{OII:::;qI~~ CflCll{oAI.'1I ~

Cf 3i\iqI.'1.,~ftl.'1 ~ m W~ ~ ~ crn:q ~ cnTl1ll~,

~ s:f1cff:iXl1 ~~ ~ ~qo f%"1lOf6i11ffiCl1Frmur Cfl{OlJlfll31 ~

mffi Cf,";IU(f(dJICflIcsf.ii'i'.lI ~~. ~~.~: fclCflfl.,~AI.'1

~ (~1:!f;:c:,~~ ..v,.) 31TfUT~ ~ ~ Bll?>Cflff'T'al1~ ~

(~~. <L~.) tt BlV,CflBl\ft )llHUf CfT"GB aBaW 31hrT;:r~T

~~anfUr~
~ 'i1'4?1"1'i l1~ <m: ~ ~ murRt $l1B}S'4I~ ~ 'lWT ~.

UV-A (400-315 nrn),

UV-B (315-280 nrn),

UV-C (280-100 nrn).

~~ fcF;lft it:ftcR ~31TMi'i1'i 3lTfUr~ '4i'64lljci> UV-C ~ ~ ""1TImf.

UV-C fcRUt B\'i1lCl;BIC\l~ 'tflCflI<::I'4Cfl3lmmf.UV-B fcRUt ('crf1BIC\li?If.!CflRCfl

31ffimf. ~~~~~. 3i'l~1'i'641 ~ UV-B~~
wnumr ~""1TImf. UV-A ~ ~ ~ am<m:""1TImf. m fcRUt ~
~ ~ ej)i?'tldld. ~ UV-A ~ B'i1lCli'il 'Cfllftwnumr i?1f.!CflI{Cflmm.
Cfi1it {IBI~'iCfl B~liljci> ~ ~ ~ ~ ~. <IT~&t NO (~
~) N20 (~~) OH (i?I'4-il~I'4<1) CI (~) Br (iPfR)
CFC (CRVffiT ~ ~), BFC (m wffit ~) <rfqr ~ mm. ~
-31'tf«l<1Id1<1 -3fl~I'i'641 ~ m '<::{<::~ICflI<11'6%-;:ft 'Cfllftmer :m%. ".(oo~ ~

N 20m -3fl$il'i'641 ~ ~ CRUTromfu ~ wnumr a<m ~ 11GJ~mm,
\ilT l1H=ft ~ f.Il1fur ~ mm.

~o



'll{Ici1~C1-q1 ~ ~

$rn ~ ffi1Tffi ~

~1I{'.l~i;ft m qf{oll'iioCl

~ ~C61~C6"1~.

~T 311~1";{";{T~Cfi

1lc.T~f~c3 ("~:ft~'Cfim )
3"ihil'"l-aH 2ffiffi ~ CfiW

~ it ~sCRllct ~ .•...
1;"11t;'h1;"11~ ~ ~

~ffi <tt em 31TfUT q Ict I''l\ °IIcfffi

31Mfl{OII~d> it qlctlq{Olld"lC1 @IC1"O!Ol1

'llUct' 00 ftlflC6ctlct. ~ en: 'i1101l::::;q1

t:~I;"1Ici1ct % 'tul t?~ 4Iil'Clctlct.

~fch{oIiJlC1 ~ $I1{oli~d> ~

~ 31M&i~I~nC1 ~Q!"hI;"1I.'i~ ~
_~4 "'"' ~ .
~IIVI d ;m$iH"O!Ol1 ""YI,..'-II"'"lTlIT~.

31Tct1 >T~ 31m ~ cfit 3"i'1$i1'"1 '"1\ ~ ICfl

~ Hfmft 3iC:lfcf~Cfllq{ ~ ~

~ ~ 3iC:lmCfllq{ ~? w ~
"3n<:: c."S~ 31T~ ~ CfTCfTCf<::UTT"'afT

31f'il"B<::UTTCf 31TfUT a:f C:Tnti CfiT"'afT

a~IZilcr?f t:ql'iHlct.

ctlq'iHldlC1 'h{CflI~d> ~ ~

31TfUT fCf' Cft{ ~fT<l >T-a~T c.<::"RlH

CfTCfTCf~ 31f'il"B<::UT "Q1Cf 31"B~.

fcl~C["dI~ ~ ~ ~ ~

"QCITen: ~ eft qlctlq{OIl"O!Ol1 ~

~~~~cf~~

~ ~ ~ ~ qlctlq{OIl"O!Ol1

@I C1"O!Ol1~w; fcl ~ C['d 1"O!Oli~

CfT"Q~. >TfSfi<lTW~ m~'Cfim ~T

qlctC1t:Gq{ m~ ~ ~
$IqlfllC11 ~.

~ ~ "B"QT ~ Wrn
31TfUr "B"QT ~ m m. ~cft<l

~mllv), fcrit~: a:fC:TfcftCfiTcfffi

f%q ICrillIct W1 ctici1{IJl C1 CfT11l1R ~

Cfilft 31Bit. 'ffi~~ ~ G'T "CPm:

_ ~ ~ .~~ctici1f{Cfl G'T 31ft

s:t:0 Ict Ict. 'ffi~ 4"'1€I 'ClJl Jl 1;"11Q!"h1;"11'tul
Q'mwWrdt -rftom. 3iC:lfcf~Cfllq{ cffi<f
~ 3WTlR ~ cfit ~ ~
~~-wtfclctC6dl. ~

~~ 31M~I~nC11;"11t;WI ~
..... 2 .

311 $i H'Cl I ~ >f11lUTl(f "'"lTlIT~.

3i ~ II$ICflit 3i C:Ifcf~CflIq { ~ 2ffiffi

~ ~ ~. 31TfcfiCfi $I~~ II ct Ql
f%q ICrillIct Cfilft CfT11l1R ~, "ctft ~

f%q ICrillIct it ~ ~~ctici1f{Cfl G'T f2rt:ITuT

€I0~It;q~ ~ ~ 31ft~. l1f;f,

TJc;m ~ ~ 3iC:lfcf~Cfl $I~II$I'itU)'Cl
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~:an ~ ~mcfu1 ~
~ ~ fcTfcra ~ ~ iRt.

~m
lWl ~ ~ <ffi:q tl4 :it\jH fcficn
~~~cn<t~wr
~ ~ cfit ~ en: en: "\jffifR1
3i14C"'<11(11~.~~~

wr ClI4{(lI(l. ~ @(1'041 ~

3ili)'"illn {lfi14RCfl -&m Cfl{OII:::;q1

~~ ~ 31ffit. m~
~~ fCfl~,v1ItnG{~ ~ ~C"'<1I~(l{

~ ~ ~ -Qurft cfq ~ ~

3Wt '0RT ~ 3ruit. "41 .q'4lft
@"'l8~1 ~ ~~~. wurro
q1l~14tl 3i141:SI{:S m ~ ~
>ll1fUTT(fPc!{Ej ciSCl8 (11 31WIT. @"'l8 C"'<11

~ ~IClOII(l ~ ~ ~

~'" 41ml4tl 3i1~1:S1{:S"'J ~

'qTc:T"lIT<:fll "tT<:f~ TcHn{6 31TfUT

~i'\;rq'£~ Cfi@. "41 m~Cfi

~ ~ICloll:cA ql\jjClt'i~~.

m Gf@ oucfrCfl "CflT05R~ ~.

~ ~ fi{Cfl(l"'l 31WIT. ~ ~

~ futas ~ 1("41lj)c3 CfiTtt ~

~ ~ ~. ~l41'041 ~

.{'iC!ln~51i(11 ~ ~ (1ICl8~1 31ffit.

wn ~C"'<1ICl{~~it~~",

\jjfit--tl<&;~. it fil4:sC"'<1iCl{flI 1'04iCl{
~18C"'<11 ~ ~ ~ >fl1TUT

TTfURftwR W~ Cfll<t>(li(l.

31fCf"llT<:f i ""'l"Tcr~;:r '\jfTUTT~T

Pc!tlH itllil~ 3"i'1~1'i<:11:gm:fu1 {lfi14RCfl

3fl~'Htl 14Cfl~ ~ ~ itcn ~.
<ffi:q "41 Pc!tlHiCl{ 4:s°IHI ~

fCfl{oli"'J "J1Tq;:£ 31TfUT\jjfit--tICl{ 4:s°iHI

~ fCfl{O1i"'J "J1Tq;:£ <:fT(f3i I<t>ciS8C"'<11

Lf){CflICl~'i ~~(lliiHldl(1 m
~ iRt. ~ ~ W fch{OIi"'l I



crm ~ 31W ~ Cfi«fT ~.

~ ~ {. 0 ~(f~ CfiTCiffif 31cfCfiTmd

*11:S~RlI ~ ,:N!l$i:ql cncR ~

~ lOil'JlU'4lfil6l CfiDJm ~. %
~ ~~ ClICiICl{UII~I%{ ~~

~ 3ffiCi"T(f. 3il $1'1ClI't-o;qI ~

q{IClRfCi ~lUII'""41 >ICfillillil fcr~
Cfi\UTTft ~ 3q%iJ:i~ ~. <:n

~ CluTqC:c.1J:iIcf)~. ~

fch{uli""4l ~ lWR ~ ~

~ ~ ~ ~~ itaT. lIDf

<:n >I"CfiT0ft ~ ~ '1 fiRli ~c3

~OO\9 1ffiF ~ ~ ~ ~

~.
~~-~fcmo

ClICiICl{UIICi wm ~ fchC1ltfk{""41

ft qfi{~c.11 ~. ~~4'l""41 ~

~ tt ~ lOil'JlI'4:cft ~ d\ m
~ ~ fild14'lc:{ ~.

~.~.-aft. ~ <:n 1I11~~1~

~ ~ ~ lOil'JlU'4lfil31 ~

~ ~~. f'411J,c3 ~-~
~~. ~~= o.o~

mm~~



"B~~fu~~~
~~~'@1HT2ff~~ ~.

~ ~ ";f men Qloict{I'O!11

~~cm~~im~.
31W ~ cllctlCl{Olict cmcm ~
~ ~ CfiTCi5~a.=mr~ ~
~ fclCflroct ~. ~ ~~

TJII({"ICflGl@ ~ 311urUt tr ~
~ 311%.

~ ~ fl"l{OI~IJ1 (short
term memory) ~let,,";f

(consolidation) ~ ~ CflICi5'O!11

(long term memory) fl"l{OI~IJ1

11~ ~-qien: ~ ~ ~. ~
~Olllf1ld1 ~Cfl~.,1 (concept) ~
~olll'O!1l ~ fcroT2ff ~ CfiTCi5

~3mffi~.

~~fl1";f o~l1 <:1"T f~a.rOT

~~ ~HI'O!11 ~11~IICdOlI

~ a~lIRCfl CllffCfl{OI~ 311%.

~BcT~~~~
~ CfiTCi5\l1ffi en: ~ Cfl~~ ~0 -mft
€lolll~1 CfiTCi5~. ~ {lqCflICi5

~a.m; u#t 31TfUT~ <:IT~

QlctcdOliCl{ fcroT~ m ~.

~ 'BT t<:1" "CfllO<:1"T'BTo'T fq~ ~

"'$N~-q~ (strategy) ~ 311%.mit
lXl${~"I (8ffi ~ ~ ~ ~

''B"Cflc;-q";fT ~c;-:ri'";f (concept

panorama) .:m?t 311%.

m <XL~ fC;f1lll (11 ~~

CldCi5l<fldl 'BmSft mmt. m ~
cf; ~T 'liT qm ~"CflT~<:1"T ~T(f ~"Cfl

(concen tric circles) mit 'BT(f$
31$l. ~ ~ ~11<ilQol 31TfUT

3WIc3 ~ l1'1T(f ~ <:lTmir <:IT

CIdCi5i., I ~~ 'BT(f iTT '(fT ";fTfq fu
R -qT~' (VIBGYOR) ~ ~
~T~(f. tt o~Q\~";fT ~uft~-;&

(hierarchy) 311%. f~full~ 11~



CldC6ICflI{3'l1'8'iiX1Clf~ ~ ~

~ ~. flll"'lSIl."lIUl ~HI'al1

~ll~'IClAI ~ ~ ",\~{"'l~d ~

~~~.~~~
r<nll~~ llT~ /~ (symbols)

~ ~ ~, flll"'lSllO"llulm
fcJt'1'!11=4) ~ /1I16(\{l'\cf1 l1Tfuft tffiIT

~.
fiCfl(Yq'11 ~

~ ql'!1~iSllO"lIUlr<IT'ift m
CfiUCft.~ ~ 3'1ICflI{I'al I CflI'IC;ICl{

m ;rcnmr wm: "CflDCn.(m 1:fH ~ \9 )

tf~ ~"if "if 31rCf~T ~~~

~~ (violet) i~ ~05. "lIT

CldC6I'alI~~~~

(concept theme) ~ ~ ~.
o •

S,"B~~T Cf~ 05r~TT PT tfHCfT

(indigo) 31T~. ~T Cf~05T(f

knowledge~fcrm '8cf'8llO"ll;::;q

~,~~~~.~,
Cflr<l(what?) ~ >r~ ~ ~.

RIm $ -Rro<n (blue) ~

~. <:mi comprehension 312icIT

~ Qlo'!1I'8ldil"llf%<ft ~ ~.

~ fiCfl0"l~"'l1fci:icrr~ 31'Rffi1~

~ eft q;W CfiT%r ~ (how) ~
quf;, ~.

~$ application ~ ~

3q;ql\jH ~"if~ (green) ~

~. >f(';q"1IDCfm ~ iXlClt\I{ld ~

(where?) UGRfRT~, ~;ffc;
~0CR(fT~.

tfT'q~ fCf":(B~UTT~ 31~f(f

Analysis ~ $ ~ (yellow)

~~. <:miCfiT(why?) ~ >r~

~ ~ CR(fT~. ~ fsom
~ ~ CfiTtrSit ~ W~ -am
~.
~ $ -;rrWft 312icIT~

iTT~ ~. m synthesis 31~

fi CflfH1=4) trP:Tft. ~ IlO"l~ ~ Tftror

~ ~ fiCflfC"ld crrn: ~
innovative 'ilfcJ;:;q\{?f ~ ~

Cfi{(fT$, ~;ffc; Cfi{(fT~. ww:rr

CfiW~~~~~

(brainstorming) Cfl{0'!1l"'lIm ~
~.

~~(Red)~$m
~ evaluation 'tTl ~ ~

fcRm:~~ $18("'Q1 ~crrn:
~ ~ iter 3'IT%CfiT?~ ~

CfiBTcrrn:CR(fT$, %%d 1C6~~
$ 31m ~ fiCfl0"l~"'l1~ fum
~~ffildT. ••~ : fcmT ~nl\jH;ft~,(@"'i~lIfii1l("j ~.~. fu&1UT ~ Rit:l41cf1e ir:itR. fu8;1cfi

>rfu~ <:fl14~11031imm. ~ fcl~qChl~II~Q ~ ~ ~ ~~,

~ ~ ~ ~ ~ Of m&1UT fcNlrmr~.



Best Comyfiment From

SOMAMSHU
UDYAM

8, Phalguni Apartments, Prabhat Road Lane no. 9/3
Erandavane, Pune 411004

Phones: 020 25453654; 09423005681



Best Comyfiment From

DIVAKAR B. SHIDHAYE
9822282456

Genau Engineers
(Committed to Accuracy)

Job work of Precision Components on CNC Tuning Lathe

Works: Sr. No. 36/1/11, Sinhagad Road, Near Hotel Green Field,
Wadgaon (Khurd), Pune - 411 041.

Tel. : 020-24394987. Email: genauengineOJrs@gmailcom



Bert Comyl1menr From

s NT OL

~11/4,Nalli P-3th, Pune - 411 030
Ph. :+91-20-243236764,24335887

email: santoJI@vsnl.com

mailto:santoJI@vsnl.com




i?l~I'1liLll qldilgfdC$ld iI1;ftil~n ~ ;mfUr ;8C$tQ'1 I ~ ~.

-a ~ CfT'[f(l ~, ~~ a-cre (R mmur, m<$ ~CiSq tIl m~ Qffi

m~ ;mfuf. Q1JTtIT ;8C$tQ'1l '8~\ijlct'1 UlI~iLll ~, .~ 3RT em
m-a' ~ Cf)RUf liCiSlql~'1 \ifTlJB ~~, (R qldilgfdC$ldct1 ~

~ "'1TIft""flll'8ld) 3RcP ~ ~ lf1llfU ~ 3ffiT&IT <:1111dl d.

em '8~\ijlct'1 ~ "$T 'em' tIT mRft ~ ~CiSdld. ~lil'8l61 ~

til {g ~ I<:II we' CI5fu:r \3ffi?ld" ~ I~ CiSill ffi.g '1q <ft'8lbl

"';f~ qldil8)'R1Cflld'l~ ~'4TO 'fcP)J~' m s;>&lI'al1 ~<:IT fcllSllllCl(

3TImmr 3TI%.

l:fTOT(f"CflluTffi~ ~ 3TI% if >fWl ~ <:IT.

1. ~ Cfloliql~ ~ ~.

2. s;>&l1'all CfiUli;n ClfWi H q 3'11Cfll(1"1H ~.

3. s;>&lI'al1 ~~ Cfloli&1~ ~ ~ CfiTtl "Cflfur 31Wffif.

4. ~ ~ 3R1cff ~ (tWO) 'lGJ2f "CflJft ~ &II qdl d.

5. ~~m fcnqr ~~ "4CJ~ di4'all e:ClIOI~ClIOAJj)~

("'llllq"'lll) mm.
6. ~~~ ~~ Q>CflilCfli'all ~ ~ 31Wffif.

7 . ~2f {1~\ijqtil ~ ~ • CfiT\Ol~ CfiUT~ l!>CflilCfli'all

~ 31Wffif.

8. ~ 'lGJ~ ~~ ~ l!>CflilCfliql~ fl31Wffif cfit ~ ~ICl(

if {1~\ijtlC"ll1 ~ it3i ~.

<:IT&1lmd'I""li ~ trisuft ~ mt ~~ I~~~ l-q'I ~ >rfsfm CfiW ~

if -;:ftcit "CflCi5(f~. if ;ftc: ~ ~ / ~ <nmit "3WffiT, (flCl11H, ~,

~ ~ (CfiW m CfiTtl Cfi((flCf), ~ {OJ Cfl("q'"ll fcl ill (I d -QUt 3'11Cl:(llCfl



~. ~ flCfl<:"G.,1 (fcl~Hld ~ fdCfllon~ Cllq{(;:'Q1 ~), ~ ~ 31fUffiT

~ ~ ~ ~ (~>rWft Cfi1ft ~) ~ ~~.

~~ ~~ CfiUT% 31Uk ~ 3WH fci:icrr "ffiWf ~~ CfiUT~. 3W1UT

~~%~;nq~~.
~:~~~~~~~.

0 0 ~~
0

0 00
0 0

0 0
0 0 0

0 0 ----
~ ~ sOllI~~ ~ ~ ~. ~ 'tul sOllldlC'1 Bcf ~ O'4lqdld

(Bcf f3CflTuft ~). ~~ ~ P!tur ('JjClCi5'JjClCi5~) ~

~~.
~ ~ ~. ~ ~ ~{l('C(CijC'1CfiTll Cfifur ~. ~ ~ ~

~. ~ P!tur ~ CijC'1I~IClI~ ~ Chlold~ ~ ~.

(R ll'T ~ 2 lltlf'QISI~lcil Bcf 'tul sOll 1'OllI C1cOTW~ ~ fi Bcf
~ ftcfiTln~. ~ m cnr? ~~.

O>R( 0 00
~~ ~'l(

% CfiB ~~? 'R' ~ ~ ~H1~f'Q1 (~3), ~ 311fUr

~2:cft ~ ~ ~ ~ CfiTll Cfifur ~. ~ 311fUr ~2:cft ~ ~~

~ 4 lltIf'Qlfll{@I m CfiT?~! cnr ~? cmor ~~ fuan ~
CfiM fY~Y€n'Oll1 ~ ~ 1Rft!

~, '~2lM~1Rft~1l~~~~~~

-~'l1~~.'~~~~

ffill~.

~ 'tulTTfullH ~ ~. 1iUT~

1Rft ~ ~ *Ef ~1IC'1Oll{ ~ "CflRUT~

~~~m~mfu.



'~ ¥ 1Kfi ~ 5 ~ <;1@Cl<:"'!lISlAIUl3H~liXl«1 wfi' ~
SOll Id<:"'!lI ~ ~ ~ ~. SOll Id<:"'!lI ¥ B&n 'N' ~ ~ ~
~ "lIl 31TfUr ~Cfi ~"Ulm31r1UT Sfim~ ~~ (Cfi~(f) ~ Cfl?Oct

\3lit 1, 2, i N.
i "lIl Sf)AiCflI'&Ol1~ ~ mi 31TfiJT1Kfi Vi ~ ~ W ~ ~

~ ~ ~ miVi2 . <n BCf~ ~ ~ ~ <n. m ~ ~ H.

N
H = ~ ml V12+ .!.m2V~ + .!.miVi2 + .!.mNV~ = L .!.mivi

2

2 2 2 2 i=12

Hmum~~~~"3mrcn !
H<n ~ N<n CflOIi'&OlI ~ ~111<:"'!l1~3'llq<:"'!lI~1 -mTmt ~ ~

m-a=m ~'t-it Cfilft ~.ll."3i. ~

~~~~ •.
-mew ~ ~ 'Rll."3i. ~

(~) ~ "Cfllft ~ ••

Hz 3t>U Id"'l I m6T H
1
m Hz i't&11m-a-r

q;Jft RTT.~. 'iIffif ~f.TT.~. 3'11%. ~ ~~ ~ 3t>Oldlt:Cfl

~"3mrcn~~~? -mcw~mam SOllICfl,?>(~~

"Cfllft ~ ~). -guT "3mrcn~ dlqAHICfl{"i "Cfllft dlqAHICfl,?> ~. ~

31'4 ~ 'Rll."3i. ~ ~ ~!
~ : 'Rll."3i. 'qf ~ dlqAHI~n 31m ~.

mum~.
H
N 'Rll."3i.

'Rll."3i. <n ~ ~~?
'~ Cfi1JlTCfi~ ~ ~ CfiW ~? ~ ~ ~ CfiUT

C'<'l1'&OlICl(~ W.'

~~ sm~



"\ ~.....;....,..k ~k"G$l",IOI"i 1~~I"tl

TOk % ~ dlqlOllqjCltl~ CfT1:mH

TOk = 0 ~ iIom Rlf.~. 0, ~ t:1~:qI~ ~.
TOk ~ q~Cltl~ CfT1:mH ~ t:1~:qI~ fcmft %~.
OOk = - 2730c
OOc = 2730k

~ : ~ fcficrr ~ ~ ~ ~ 3H~lo<H~ ~ q 3iIElldit!&> ~

R~~. ~ <:rrq CflRUTR ~ fcficrr Clli~ri1'~' f.mfur ~.
% ~1OI\ifo;qI~ IJl RonSi ~ Id("41 fcrcJ fcficrr ~ ICfl:SId~ mte3 <ITarr ~ CfTlR

~ ~ O\UTR~. ~ :S611Id1~~ ~ q ~ 3i«lliXlf(i

~~~'~'mum~~~.

L\I7;;
1-'".<

o

o
o

o

o 0

o

o

o

o

o

o 0

/ p

o

o

o 0 0

o 'Io,r
o LVJ 0

o 0 31 0

o 0
o

o

.~
~ SGfT 3i«lliXl«l ~ ~ ~ 3i1%.

'31' ~ ~ ~ ~. ~ ~ ~ chlol~IQl ~

~ Wt ~ ~~. CflRUT ~ rRft. ~ ~ ~ ~ ~
~t~~~~~(R~~~~ ~~~

t:rsm. ~~~~cil~~It!&> '31'~~F~ ~~~

~.~~A~(R~P=:.~~~.
"\~"\~~~'fmi 31'1fi ~I :q ~ ~

HmUf mm 'fiT? ~~ -;ntt.
1'13 ~ III I@Icl1~ ~UL <fCfGf'q GJGf

~ f.mfur Cfi«ffif. ~

~ (orientation) ~Jl@ ~
Wt~P~.~'~~



Bcf ~ fll\@'CI ~'. ~ ~ CfiPf Cfl{U41-q"1a.:f11cIT."lfUT3iSUld=a:t1

~{C\ql(1l~ ~ fCRf: CfiItt CfiPf tlSCl ~~. 3iSuidlift~ ~ tt um
'CfiPf' (work) tlSClm.

x Pm ~Icill~cllA ~ moo

~~ 0 0 3'ifl8RlI ftl fc •••"fl 'x'~
0

0 0 ~~wCfiPf=~0
0 0

x W2WHT0 0
0 0 0

~ 0 0 CfiPf= PxAxx=

~~o P x (A x x) = P x cmftq

3'iICfllV"IH. ~"CfllCf~ ~
x ~ ~l3;-cZ; ~. ~-cZ;

0 o 00
0 ~ ~ ~"CflJft~.0 0

0 0 RTT.~. "CflJft,~ CfTll11Ro 0 0

~~P2 o 0 0 0
0 0 0

"Cflm!
,

0 0 ~;rq q"f7:l >Tm:Uf
0 0 0

0 0 0 0 0 q Ick4 IfI ~ ~ 'Cfllft

~~~ itd".'
m~~~~ ~Icill~cll ~mBwq;p;rmfu?

P ~ ~ 3'ifl8RlI ,~ P
2

~ ~ ~ ftlR'1~1 31ffi~.

~ P
2
x"CflJft~ 3'iICflIV1H = (P2 x A x x) ~ CfiPfmB. ClI<qtl~ ~

CfiPf3iSUld=a:t1~{C\qld ~mfu. "B.TT.~.~. CfTll11R~. '4"fqf 31~-

'~~ ~ ~ ~ w ~ CfTll11R~.'

~ ~ ~Cfl("4'ii:4l ~ CnRlICl{ 31Td13W1Uf '31Cff~'"=a:t1

3'i"4 Ifli ~ I CfllT{ ~.

~ ~cfl'i1cH :
~ 3'ifd 1000fdTffcrJ:rR~ ~{l('CIcil~ICl{ q ~ ~ ~ lffif "Cflfur

3'ifd lOllfd fi'fi«; mm.

o 0 0
o

o 0 0 0

o

o

o
o

o
o

o

o 0

o 0 0
o 0 0

1. ~~~~~~
~ ~ Q>Cfl~Cfli=a:tI \JRT ~ ~.

2. ~ CfTll11R~.

3. ~~cn<t~~~. ~
CfTll11R~ 31TUTCfRf.
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o

o

o

o

o

o

o

o

o

o

1., 2., 3. (ll ~ crricm Cfifuf {1f%cnQl~ ~ ~ C!Y*l~Cfii'all ~

~ itcmr e& ~i'alI!OltfRl ~ ~ CfiIll Cfi{I<!J(11"ffi1Tif. % (ITqlfR Tbok
~ ~ 31it ~ (ll dlq!OlHI(11 -

A. ~ '~' (bonds) HqfuT ~ q ~ ~ ~ ~ m.
B. ~ HqfuT ~ ~ ~ ~. ~ 1ffif (ITqlfR Tbok itan
~m.

c, ~ ~ ~ - ~ ~ Cfi{O<!JI=t:f1~ ~ ~ "ffi1Tif

~ (ITqlfR Tbok (ll dlq!OlHI~ f?~~.
A, B q C (ll~~~~ Tbok(ll dlq!OlHI(11 ~~~

~ ~~ ("ffi0) m.
Tbok=~~~~
Tbok (ll dIQ!OlHI(11 ~ ~ ~ ~ ~.,CSl(1ICl{ ~ Tffif

~ ~ ~. ~ 'tf&fRf - fit€lSdld' mit ~~ ~.
~ 31T11UT~~~~~~~. Tbok(ll"ffi0~

(fcficrr 3('Cfi(1., Rit~<-'1I) ~~ cnr<l ~?
~ ~'lWTTCn: ClldICl{oA<!J~ ~. m ~ ~ ~ ~ ~

~ ~~-31 ~~ GCfiffif ~ 311fOT~ ~ ~

ClldICl{oA<!J~ 311fOT~ ~ Tffif ~

~~~ ~ 31B"dKf.

~~~ ~~ 311fOT~ ~~~

~~ ~ m ~. ~ 311fOT~~~o
o ¥fclWTUft~~~e&~~

~ ~ ClldICl{oA<!J~ICSlI~dCfiI~. (ll ~o
CSlI'5Q~ICSl(vapour pressure) 31it IOO~Oldld.

~~~~~~~
~ ~ (ITqlfR Tbok itan Cfilft ~"ffi1Tif. ~ ~ ~ <r:sUt ...c ,

Cfilft ~ mit ~. CSlltiQ~ICSl~ 1l1JTClldICl{oA<!J~an aT Cfilft Cfilft

mer ~. 1l1JT~ocnQl{i"1 dIQ!OlHI(11 ~ ~ ~~~ ~ q ~ ~

~~ 1ffif itO! (ll fin<rr fitlk1dQUj ~ 31B"dKf. ~~ chlocnQl{i"1

dIQ!OlHI(11 ~~.



)0
If!)

"'"
)0

~~
.i~

til
i11

lt'it'~i
~t

Ii
!!'l'
!t~

.!~1i,~"
rl

i!r;
t~

1!I}~fI
if

i
illJ

til~~;!~i!l'~.li
~

~
.It
lililf~~

I~lt
'f;O

'~I&
P'1t~

~II!
itil:;

!Il~.~f
~

t
;
~
i

~~1
ill~

~~.i1
i~ 1

1
~fi!

i1.~
.

~~~
~
!'"

t1I"'
\0

f
I~$1

It~.~
~

~.r;
~1i

$
~
;
~

f
f

."'~f
wrIj

i
.~

!i!tii1It:!
j

ijf::l~l!:i
1&

i
~

~~
l
~
~

~
~I~

~
.~

~
to"

~
$[

~
"I>Y



wr ~ ~ ~ iltt ~ <ITBTit '~' ~ ~.

'qGJ~ : 'l1fUft. 273°k (:fT dlqlOlHI'al1 lil'hfql~ ~ ~.

F
lJH~

D E

~t

~ ~ tit ~. 31S01d"ll crr:n: ~ Cfrl11R ql(gq0'!l1{1161 ~

31T%. wrc3 cnm ftrm 31T%. ~ CfTtTl1H 2 73°k ~ ~ffi 31T%.

(>rcm=r A to B)

~ ~ ~::an ~ 'il1@SJ!<:"41 ~ ¥ ~
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