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CHAPTER 2

Acids, Bases
and Salts
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2.1 UNDERSTANDING THE CHEMICAL PROFERTIES OF
ACIDS AND BASES
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2.4 MORE ABOUT SALTS
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CHAPTER 9
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3.4 OCCURREMCE OF METALS
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4.9 VERSATILE NATURE OF CARBON
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CHAPTER D
Periodic Classification
of Elements

i Clase T we ave fenest chot meties proend e is presentis the fnem
af plemess, pesspouncs B gistuees and the elements contaln soms
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5.1 MAKING ORDER OUT OF CHAOQS — EARLY
ATTEMPTS AT THE CLASSIFICATION OF

ELEMENTS

We frve bean lesrmlog foee varbous Siloes orlving et min
‘oe vismaified wn the basis of thein properdes. Bven in other
Sttuntioms, Wi mete oS instances of orEnaifetion bnsed
ri sTme properties. For sxample. tn = shop, soops s ept
toyeihernt poe place while bismitsnre bept tosntser elnewber
Bwes smony soamm, betEne soaps Are stached Sepsrately from
wazhine soAm. Sy . Feiemtists el o sovemal stismps tn
ﬂlEIS-,"!.‘m' £lrmnnlE A eI ther progertics and pktanan
arderty arrsnsrmont oul of ghaos Pleten 8.1
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prouging (he then kaoen elemenis as metslsami non mateis,  fmisd pieces g eld mep o ewch
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In the yemr 1517, Jomesn woilisms Dobeczingr, a1 ermsEn

chendst, trisel i armenes the elonemita v ith simiar

e identifted =ome s vim three sEments i *:n?:mﬂ.:ﬁibm
proups trisds Débmeiner shaved that when the {hree elements ne



Table 5.2
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v BEI [TulEle B 1] are some yroups of three slomenis. Thess
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Wiz wlll A Uhed drenaps M seed O B Ddbareines oluca. D0bereingss
eastdld fepidly gnly three irlaee Brinm thie ebessis Lnnvo Wl lhed dme
ITehi= Y. Hence, Unls syveten of Pasatloaton daey o oas i ind
i b weefll

dohsnn Wolzsni: Diberziner studied 82 &
Eﬂ'nm-ﬂ:u Hﬂdr.hh-r,tulmm mnil then

studied ehonyarry 8t Steaboury. Evenuall be
becsme u professar af chemiete, uid Shnrmecs
&f Lhe Universly of Jens, Débirdines mde the
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5.1.9 Newlands' Law of Octaves

i LR ST (L uﬂ!nhaﬂhmmw:ﬂmrﬂhmﬂmhmrrﬂm the
proprrties of clomrts with theirsommirmasses. I LRG0, Jehm e,
AR Eaplish sciemilat, arrsnued the then known glemerndts in the grder off
sy ulmt.h_lrlil_.ﬂma'lﬂ.';wlm NIRRT R AT T TR
wiomde, e (Rvdimuen) oo enden at Gorlum wiich wos Lhe fT®
element. He found (hat avers ot eloment had propertiea similer in
thmr of the frsc. He compared (his to the oemves found |y musle.
Thepedore, he callesd i the Taw of Octaves' I & =nown s Newlods
Linge of Oetavesr’. In Mawlande' Oczaves, the pronentics of Biltiun and
sndium were found 1 be the seme. “oddium is the elubrh slemen afier
Hetdvun Siuilerly, ervllive and mngmealum resemble soch other. A
part of the artgtndl ferm af Sew lands’ Obtaves be giseg in Thble 59,
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5.2 MAKING ORDER OUT OF CHADS - MEMDELEEV'S

Bven after thae rejectiaon of Rewlansia' Law af Octaves. many a¢luntsty,

PERIODIC TABLE
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ST R GReT T,

Whent Meniciclfey wtariegd his work, 11 sizmcniv were kpown. He
Exrminng the relatiarmbln betwoen the storle maseas of tho elomants
lEndslésy copeenivatud on (e comipnibile Frmed by dlemsnits wifly
oayicn and rdroeen. He eelected invdmooen oo oy 86 they @re
very reanhive anid e revnpminds wit moet cloments The mslae
Al e hyfrietes nad ocdides fotued By amelement wese remccd a8 gaoie of
Use Enealus properibes of s elomen [ov s olassledidon, He e ol 0
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maesns: 11 was alan nbeerd that Lheno ooeare 8 poriodin ronermeem of
slevngaite wisli siniler physical sl chavrden! prepartiss Oin Oiie heais,
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of =ity ar Ui periodic fonwdion of thoir alomic masss

Mpnelelioss Podoric Vable coramiosevirtisnl ealidsdis colleed Sy s
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5.3 MAKING ORDER OUT OF CHAQS - THE MODERN
FERIODIC TABLE

i 1910 Henry mgeales e thel she stooe mambor af An slement
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As we £hiy =pe. Lhe Moderi Perivdic Tabile talosd care of three
{mitations of SendM¥eva Perodde Thible. Tha snomplmes poeition of
Mvdmyon man. e flgrussed afivr woeee whng e the nages an which the
ponition of nn alement in the Modern Periodie Tatbie demnmnda.

53.1 Position of Elements in the Modern Pariodic Tablc
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CHAPTER 6
Life Processes
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4.2.2 Heteratrophic Mutrition
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6.5.9 Excretion In Plants
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CHAPTER 7
Control and

Coordination
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7.1.3 How are these Tisues protecied?
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7.3 HORMOMES IN ANIMALS
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CHAPTER 8
How do Organisms

') Reproduce?
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8.2 MODES OF REFRODUCTION USED BY SINGLE
ORGANISMS
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9.1 ACCUMULATION OF YARIATION
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DURING REPRODUCTION

Inhentenme from the prevines ecnembion provides boih
2 esriinon Baais body disalin. and subte Ehaniey o L
for the novt geommting. Now tlies gboar «hot would
hwppan when this s demeration. |l (b barn.
s, T s poreralven o Q0 Have cllifmenas
thnt they inherit frem the Gt gsneration, o well oa
nowly croated differenses (F1g. 4L 1),

Flure (1| would represent Uie sibaation fo sinude
individunl repmdunon, as happene in' esevpal
reprodudizn I one bedizrium dividen and (hen Lhe
regiliEnt twe barteris dinds azein, the lour indi=iiua)
banieria perersted wild be verr gimilnr There =uuld
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vitiare of vofimtinns, 0o plivaduils s sull e
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9.2 HEREDITY

“The misst obwloun outemine af the reproductive proocas atlll remsins the
peneraiinn of individhuats of smilar desen, The nules af hardiny ditenmmnes
U= prucess by wiie lreils and Charsoiersstios o relisbly inberied Lei
ik tak s & doms looisal (et ralts

%.2.1 Inheritzd Tralls

Wit niinti?dn e e Ay alrilurities and Pifeeoes? we L that
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9.2.9 Rules for the Inherltance of Tralty -
Mendel's Contributions
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Chpizr. [ buil) parents wan help drisrmine s Gull in the Ay -
prepdist ., bollrporenda el be ool e wpy of fhe some o

e Thin pamum thet canh pe plaut must have bvo st of all

i::théﬁ. ane Inheri=e! fromn carh puisit P Uily ischands b
wiTh, eann e el st heve only ane jene =1,

Hp‘u do ferm cells o 8 sinale st of genes from thie

Inscingwani tedamidt firifauy it e

fnkr FORCTEENE (DL,
nﬂ'r:upli:lnﬂ'.uinn'q'un{l

mmlhn:h;mthuﬂﬂuihnrtﬂhlnhhm-. J:Lam"lfpmqpm-.- e
therfied & onyle «hoks gene sl fnom eech mmrend, then Uhe s perimen
b Flie- 7.5 e v, 1Tl b b loie the Lo cherdcterulice 'R pad
" wauld ticn be lnled o oesh vilor an cannol Us mdcpumdunily
Inheritad This 5o plalsed by the fact theor each prne st 18 pregend, ns

Ueeediny wnid Pyedimine



o
e )

_-\-"I.
[ STl

Cpcingd

Nemb
Fiour=as
Sex ehmidvminnd i W
Fiimuit ik

a5 A smple lone tosd of DNA, hat =5 scparate ndepenrdenit pleecs,
earh caliod n chnmnspme. Thus, oach coil will Hsvo coneenies of sech
elsrmnsime, one eseh Trom e mnle and Tanales parenin, Every eem
nedl =il take ane chrememome from tach palrang these may be ol withes
mEtrrmml ' palernnl ansin, When fen germosplls comizine, they will
resinee Ui pormasl nuomlier of Slyeosmssenes 11 e peadsry, euring
thie stabilic of the DNAof tie wpeckes, Such e meshardsuyal lnbertsmice
esplutne Ly Tesulls of the Monde! exproimenis. and 18 osed b wll
geumlly reprodheeng onEnsrs. Bl seoasily oprodunihs oreenisms
Elae folinw stmiler mulen of inheriance CEn WE worl ot ko thet
inheriiance misi werkT

9.24 Sex Detérmination

e lume discsissed the idon that the top 3rces phriclipang (n s o]
reprnaiuetisn mgal he s bt gifferent from each ather focn duemiteer

F

of ressona. [ow | fhe sex of 3 newlam Gudisieun)
et Uinrent speetles wss e diffirmnd sirstecits
for thlg. Smae el enltrel, on smironmenisl coes. Thos
L s wnimaly, the tenmeral ure el s b ferilsed eius
&t bept delermings whether the animals devnigpine in
the ediee will be mals or fermale, In girtrantingls, such =3
sris, fnrhivittuets cen chime ses | Srdicettny ther 3 (s
net yenotically determined, Honever. n Buman befrn
Lhie sgx sl the individar] 15 laniely mnetissily Setermmin
in pther woids, the seass inkprited Bom o percais
derclde whether we will be bov= or yiels. Bol se B we
e masummes] thnt similaT gene sets are mherdtcs! fram
both paronts, H that |s-the cess, hew can azoetic
irthepits rien GrtEres sge?

The =xplunsiion Ees i (he e thee 51 humoen
ghrommessrmes urr e peired. Mt o shromossmrs
tave 3 mmtermm| and § petermal copy, @nd =T heve 0
aueh pelrs- Bl onp pakr, called feeaes chrdmadomes, |
add in nol alwave being 3 perlest, . Wamen Raye
pericot pair of 3oy nhimwnesomcs, both malflod X Butmm
have & mismatehes pair by which onn s & Tormal steed X
wvaille the oteria n ahort ore eallod ¥ oo vcemen oee 505
wiile mow are 30 MNow, oo ueld ack sl oAt tHe
Inheritanes pettem of 5 s ¥ ol be?

Aa P, 116 aliows, ekl v ododldven w1 e Boyva snd
il Ui 101 Bap g, ATV o iieieiiay o df] inhierll we X chrorinenme
fenrn chistr mother reaardleas of whether thes fre boyn or
ilrle. Thas, the ges of the children will b determiicd by
« it thes inherit frovm thetr Grher. A child « o mbnatts

- am X cnrevinmsmn o hor fether ol be s gfrl, @nd one
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2.3 EVOLUTION

We jypve noted that tere s @y inbulll tendenes e verdatio during
reprnthieting, tath hietoes of erme fri TNA i, and o ool of
sune] reoroduction. Leg S now looltEl somc conscouences of this
Lengdenc:.

231 An HNustration

\ervmiter & Leip ol twelve e Beolles. Thee B bed ua aesame, Lo some
bushes wilh srcen leeves Thelr populsiton will o= by Frasl
‘! thereiaes, mnmmmm[nuﬁm,gmmm
&l.tl:r.wmmt Uhess Beetlce. The mars beelles the oows el e kv
riics nop ivadlable o seprodune. Ny, ot s thinl Aol aoios difersnt
airustinns (Fle. 5 7] that can devrinp Lx tiis beetle poailstion.

Flgure .7 Wutimmria s Fogllens - st g adhaolie

n the Grstaltuntion, » colpurwristicn arises dirie represaction,
ain thai thore is.one heelle thst Hgmmnnhmrmﬂlim&.'nﬂﬁ
bertle. MOTLoVer. Can paes the cololir 07l to e presiny. so that all its
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prmessty berlltsie pren. Crous canmol 5o erem olgured bistles an
the grees lpaves of (he Blishes, A therefore Exrined fu80 thi Wnal
smppeie hiea® The proeery of sreen becfles @ ooy caten, while the
prnp ey of reil Deeelsd cortinuees 1o e spopn. Ao n reauls, thens pre uoem
and mixm frenn beetles than red enee in the beetls populaton.

1 & seeoynd Stomnay, MoalA, | colsar yaristinn srises Auring
reprodigtisr, o mow [ resalisin s heelld thetis biee in colour insiead
of reri. Tlols Bregile omn nlan pras e enlni oo te i pmeedy, e ching sl
il prenieny bevtles are Mus- o n se: Bluc celoud bl in the
rean Ieaves of the bushes a5 weoll &5 thoy om seerod onm. end thernfore
ran 220 them. What hapoend anitialhv? In e papilsten, sa s exgands,
there nre A Iee blus beetloe Bt most e ted- But ot this point, an
telepharryt rrenes By, End winmes oo thn Sushes o heee the beerles tve
Thiks 1ok prieent of the beetles. By chance: the fed beeties (hat have survived
e sy bite The beeile popolsilon slowly ssprads sigde bul s,
the beetleu in the popiiacion ane meostls Blue, _ _

11 4 fharious that in bath sftuationa, « Gt sterisd motas a e verisiion
B G ek g Ay 2aaraetorsie i (e oepolatinn. In other wimsds,
the frequerey of arl Indweriteddrait chanwed over cenersticns. Sincs gencs
contred frxite we san sEy st the frenuenes ol sevmiln Enea inoa
Ppopulstine chanecd gwer sencrations, Tide = the sssonce of tho idea of
penilian,

Bt Khere mre divteressm Sifferences. ton, in i tvo situstons n e
firgt cear the varniinn bacamp cooomon becaone 1 gste b surval
grhmnass: In sther words i =5 naturelly eclemied, We pan see thet the
nntiral aslectsn bs preried by the crowee, Thie mort Bvecs thiere ave. the
more: rod boetles sould be gaten, and the mors She gropertion of g
peetlesin the population would be, Thaos, natyral seleciion s directny
mvdiatiein s the eethe popbetee . |t resubie in adeprEtise Lo the beetis
popufetinn to fi thelr epodrommens betie:,

In Thie secemid Bibuatian, s oolouls shane save ni srvival dvantaue
instrad, |, was aimply & metter of seoidental sureval of bectles of me
vojour that changed tie commmuon cvhorocteristic of e resaliant
sopaiscian. The elovhant woulf not Teve augaee sach majsr heeoo In
tha beetle population if the beeils peputaiton had been ¥ery laie S,
ar=ineats o samll pepuilatisns ean change The ety ST aoms genss
o m popalisllis, even ihey glve Ao survbes] aivan s Thie b s ol
of pEngtio drift. =hich provides diversmy without @any edeptations

Moy et g oy Dhied sStoumrieny. Lo Cii, do Dl et le pepiladion b
el the bushies et sufferlisg eb 8 pieit dierese. Theaibomsg
oif 1=l imerderial for {he beeflss i roduged. The bestes are pootly nourdahed
s o reanlt, The seeenes wmiohl of nlilt beoedles decooses from whet o
uses to bo whim femvies were plensful. Bt these = oo emetic shome
perurring. Altera o y eem and & few beetls pererarans ol Suek sonrey
tha plant niscase 1= simineted, Tooe 18 & ot of lesf food. At thietime,
il woulel we enpeet the welght of the beetles (o 1e?

Sricmc=



9.2.2 Acculres] and Inherited Tralts

Wi diszussrz the ides toet the sorm oplls of  szruslly reproducine
soplilationg ars mede L specinlived regroclurtive e, I the welclil of
the heetle is rediined Beopuee ol pineestian, Tt (L ioe cheaie the LNA
uTﬂ'a'.F:nrm oedla, Theroiore, 1o wﬂ.ht!anma trait that ran be inSeritnd
B e proens of o slarving bielle. Thersfon:, even (Foomie penemilony
of besdes are low L vipioht Becayme of sirrvctis, thisd S e g e genple
of tvaluton, since the chanoe 1s net inherred over sonermiions. Chance
trnnon regrotductioe dssiss pannol be sasscd oo o Ge DNADT the vz
pflle Therelre (he anerisnoes ol do el fiering D U= iine iaans
Be pes==d on to 8 gresesy, Aand cennot divect svaluticn.

Uorwidis annlnet xample of how ws iRdividua] £ATiHoE pae on (o
I precen) 1he e.perisnees of U5 Bfetime. I we e ) crpiop ol imtes, 3l
thatr proveny will hove tafla, ps evpecie, Now, ifthe {afls of these mice
are ceminved by aurgery inearh penevalinn, da thmize Lailiens ayies v
enillean -pmum-’i"ﬂ!:.mlr.tr L rury, Eie D pyloms st hirmises sereiml
ofthe il eonot chanee the wenes of the oo celle of the mize.

- Hhiarlbi Dol brs el 000 -mm-hnhm 2 geurg old, Tha
e reet wormge toos him to Seuth Anesizs aned the Iyl off Hs cel
“Phe stucies thad he sndueesd doring this Vin e vesrs tn chiye T
the wwy we bail st the weticty af e on sarth. interestineds, afier b got
Bate to Snatbend, be never 180 Baafuyes et He stmed o mme end
serrithietie Whrione e peeterrryte Tl led B e T bate b boopothesit
mmmmmmmﬂﬂmmm miat b (din
mschattine wliersty voriations atose inbe spocien: He sould hew
been enlifienm) by Metelsl's sooeriment=, bl dhese Gwe venlenen
ﬂmhmﬂmﬂ-nﬂqugl

W ofirn resotiats D salzly tnmgry gf evolabo, But e wes ansctmmpishen
nturnllel snd i of the st udfies Jie mu.:lum:ﬂt:umdu.luhuﬁ:mh af et it e ln
il fertilie.

Tivs b the resana why ehe ddoas of hersdily ond eneltcd (el we
sutrver s i sl e S0 esmetie] e onsderstsgusing oves ot R
rharloe Bamvin, «ho o@we up with toc idea ol svlutien of epeoies by
ratural sclection tn the alneigenth century, could nat wori ot e
ennrhnisir Tt is oo et fn ool s dong so U He e sees 1ho
sigmificenics of tie erporimmits it Ausirsn  contemposary. Cmeor
Mendel, was dafiy. Dl therl. Menca] bog dic nit natice Dupwin's wigk
e rehiyul e hig!
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J.35. Haldane, & Britsh aetzrtist [ ho benmms & nitisen of ina lser], anohestsd in
Li#.2) that We fuest. heve developed from {5 almple tnosuales molocules shich ser
grtedy it o -Barch anng aliok i was Beeerd He speeulained thar e covfitiase g et
ekt o, ek wers Bar Frou fhe  ocitisns vl 2esl today . enwild heee shems rise G
TonTE shmpler areads maliules Gt e necsssery o i n::rm -;.rmnmrt
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Hove i these cromnie malorules arsss® dn ansyer essauwssted by the e petinsng
egnaueics by Stanley L Miller snd Hamoid O, U o 1059, They sssombled an
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9.4 SPECIATION
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eoinptem chassrimiarics mf o nastieolar soeeis. Bt thin dees and maperly
exnlnin v ey spnetss gorme info ecistenor. That cam be snid 20 hare
heppened woly i ikHs croup of Deeles-w o ure Gun'dme wEbiul, spliks inio
two populatisng thal manot reproduce sy mach ativer Wien Lhis
hegpona_ they con be ealind twn indepandant species So, an '!.-El.':d:l'nd
the roasoning s heve uscd Bbove to crpksin sudh

ooy wival sonld happe I thie Bustes Ue beetley l'l:r:ﬂ aii are
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wery larsn &5 IMJJLEH!.WMIHEI‘.E ferd moath oo e fow nearby
Lsses Uhroashioud U Bielme Ther doml iraest far: So. b s hue
aopubation of bt lea, there wib besob-poailoinee e asshbaorhoogs.
“jinae ingle and female beetloe heve tamee! for reproduodon b heopen,
miesl reprndyniiao w Ll be ofihin Uiese sub piipuletions, Uf courss, ks
nttaminnal piventiurmes beete miche gb-from ate site to gpothor, O o
beetic 18 picked Lo Ty 5w oo fron one stte and drooped o the ather site
withoul bejiny esten, In slther cene, the mdorant beetle Wil reproduce
with the leeal populntion; Tma will result in the geaes af the mirant
oeetle enlering R nes .pﬂpﬂinljm. Thig it of pene Soe s Boaied 1o
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happen Lelween popalalens thal are paitly. byl ool cenplelel;
separated I hoeover, betwoen two aich il pooaintions olnrae ser
‘conies into eristenees, the tws populacdons will be forthre (ofsted. The
leveln of dene Biw belween them will Gecreane even lurier.
herr yenmliions, comelbe #nfl o il eeeuiotsin Silleren chanees in
parh Eub papuistion. &se, et seleciton oy sleg opersic diflsrenily
i thene differerit visgrapiile Incatisns. Thus, fir esampie. i the teriingy
of omeisuh: populatinn. frods are climinaied by eagles. Sot this does
uot mmppen for the-other sab pepulstion, whor orow-numbers Brovery
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Lt thse bww ointed Fal popidatons of beetles bevmmm imore and
mon i fernns frov pach ather. Sventonlly, members of' theos teo gmune
=il b imewpable of reoroducine o dilsech olber gin il Dhes heppind
jest,
There-cen be & nomber of wive By which this can Reppen. | the
DNA chunpes are srwens cioeeh; such a8 8 chane In the muamber of
chroniesoies, evernluely the ger eefls of Uie ten drmueps cannot fise
with ench nther. O 0N varinton emeross i which green feonnles w00
et raate with 1ed males, but enly with sreen meles. This elloyis v,
whrone il selselon for @reemnes, Now, T=uch » iaven fermale boed]e
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are belry senerated.
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9.5 EYOLUTION AND CLASSIFICATION

Busert o Lhose prineiiies wo ein week sutthe svslotionues, relinnnshens
all thr zpeiics we ste wroursd 36 T es pord ol geldms biosirde n Umi.
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ool will mg i et funidamenia] ceuiin diferenoe. Wo can see that
puen in thede few questinns (it oe heve aaied. g hlmEmny is dovweloping
st ollowa we ta maks classfcation omups,

The more hirdcleriaUes Ly o emplies will Have (9 pramiman. (e e
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receslty ey will howe hiad 5 oo Ansesloe An eeample oAl help: &
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S parta iy B fean ervireiunent ol thosa gl I 4 tlecotnpess
oernictely. 1£8 deard Inl-l:-ﬂt_uu st n ok md, dor eampte 18wl
cial Sepornphue cifelly, 2nd Lhe tiu- will cventuslly Harden sid rolein
ths upessning af e bedly pacts of thejusert, All s arsserivad Lrarsa
nt'lh'tuﬁ{um.umﬂmarr:ﬂlh:rd‘ﬁ:umﬁa.

Finitd] - Bl MtphT Trsedi. - dangann sxal
Iﬁ'uj.-l'm-:-'l
Mg BT Verdous kired yf ieaile, Note ihe d iRt appecrencas and g dletl Bind Jrassrsaliian.
THE einmrar Sl MnsE APl aised e s ooty 4 S0 s ma b Che Normoaks ooy

Ueeediny wnid Pyedimine 51,



Do You Know?

iy do we bipuw fporerwid Ui isisils sre? There sre bew vumpunenls
tor i pariimimtion. © e e relnmme 3 wee di 1tn e omth ood st finding
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More 1o Know!
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gvery steie of this procesa. 56 1t 15 ot as f one apociss s clminsted 1o
Ve Tibe 1h 8 N one, A new apetles han entanted. Sul that dovs nod
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%— Refraction

'iv'kfl: &= & varnty of obicole o the worild eround vs: Flewoor, som
unnlate 1o 3s2 anviling thoo dock roem, Dm UgEning s (he moom,
Lhitryen hermme visthin, Wit ronlos things viatsis? During the das, the
gsanlicht helps us to soe objosts. An objsct rilonts licht that falls an it
This reflected light, vwhen receivert by aur evew, easbies us 16 588 Thinzs.
Weara ahls foeon MuEumpﬂmtmzﬂium mm gl s Attt
ttrouich it There ére & mumber of comman wunderful phenamenn
espocieled with ke much a5 immice [oommtion By murrors. e twinking
of s, e beputifs! colowrs &f o roinbos, beoadineg sdfHeht by o mefium
mnd s om. A eindy of the propertion of ot belpe us to 2=plome them.
By pb=erviny e common optich] phenimens aronnd ua. we mny
conchudn ther Bt esmts Lo trewed Uyedrsdeht Bres, Tho fisct that e soasil
soriroe of Hoht onme & shrop shedes of an opaqun alyjzor points to this
mradiht line apih af Gohl, tsoslly indieaiad 58 ragallight.
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an ) an E al Hohi bermmes ey ln!uﬂ. Hy et B s temdsmae, o

n;.amql ﬂﬁm .lhtrlj,umhth.u mt eifnet Frnw as the difrectind of
mmhmmmﬂmmm ‘Ih:q;ﬁnmphm
wuch pa dillEmotion, Ml be thouidt of o2 2 =ave, Use dealls of whith youvwill)
mh;hu:dnun_mm aL the bevinnime of the 200 somtyuey, 1 beesms moen
the=uvethenry mwmhmﬂ&:hm ot
Tt with nw'u.#r and kbl ofien behav=s somevhal H#Mﬁ#mmﬁdtnwaam
oonfisisn ghout the trus dature of ik sonttnued for some years il 0 modern
et thenry nf Heht =marend in which Tuht fa neither & s Tior 8 ‘partink!
e e theory rotonetins Lie purtltio frroperiiin of L (o wave tREurs

1n this Clipter, we shell study e plisnomere of releotion s
ofiRction of Hehd warng: the somicht-toe propneatim of fohe Theap banlo
cone=ms will help us nthe study of eome of the aptiea] phenomene ih
nafure We shail try 1o understand in This Chaptes the refiestion of luchil
Eﬂi}lhﬂ!ﬂnlmnm angd rzl!rm:liun ol lftht and fhelir o pplie st noreed

pimantens

10.1 REFLECTIOM OF LIGHT

A hirhly polished surface, much 83 8 mirror, refiect= mons af the et
Eullimy o I Your ese alrapily foroiter with (e dees of reflection of L,




LEt s re=2ll thess Jaus
{1 Theanglsnf ineifenre =eguel o rheangle af refisenen, gl
(] The tneident rey, tho noomal to the miror atthe pomt of insldmice
arod the reflieted ray, ull 15 10 Che sans plan
These 3wa of reflarfion ave spplicails [ all types of reflecting aurfsces
nsluding spheriie puremes. Yo aro s wdih e rmmideal of iy
by.a planc mirmor Whnt are the propertios of the imoge? Image formpd
be s glane otrrer is alwaye viroual and erect. The stes ofthed image s
crual o that of the phee. The lomee formed &5 se & behiad the ofoos
ee the objeci 48 In front of it Further, the {mege i» lniemly foverieg.
D wolikd thedriaers be when therelleoting surirces are sirved® Lot
s explore
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Thi tarved surface ol @ shining gpoon could be odnsldend as a tuned
mirrer. The mest cammemly wsesd tvae of carved mrar in the aphere
mirror, Thé refiecting surface of such mimrors can be conidersd oo form
& payt of Lhe zurthes of 2 enbime. Such mirrore, whose refaciing surkoes
ere dpherionl. are calletd spherical ilmem. We shall 0w slady ebduil
wpdieriinl mirrurs o sunie delall

10.2 SPHERICAL MIRRORS

The refleting surfate of n suheriaal minormay be curri Inwarda of
But=mrds. A sahesinal rmlrar, whieecelesting smoclnee o curred inwards,
inar i, facsa jowardn the pantre ol the gpihecs. S enfled a concase micoe
Asphedea] mirne whoes relflesthg 2tfEoe 3 fo-ved sultwarcs, e called
= corrvos ey, The ertinmaile reprasmrintion of thess miomee i sHown
In Fig. 1001, Yeour mey nooe in Chese ding-ame ther thedacy
of the mircor i ehaded.
¥ e noe inserstee U e seiEee ol | b s
purved imeETdl can be appre e unnied (0 8 SOUICEVE aiToT
anet the surfore of the spoop buloed putsEds e be
Apmr imeiet] to nooomees micon
Befme we mipve further on spisrce] oermors, we niepd o
moraEnise A0 nrElerstEn e mesming of & few terme. These
m-tm:m::mmh uEﬁﬂhldJ_".mmtllhuE!m{.Hﬂfﬁhﬂ il { T e (s i
mirrtre The genins of the reflettine mofaco of s apleritel  pypwem 100
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The refliccting surfeee ol s sphertial mbmor fomms o gars vl @ sghers.
Thls rphiere has g eenive. This pointis called (he cemire of augvdlnre of
the smherical mirmor. 11 e ropressnted by the Iotter ¢ Plesse nate thet the
contrm of ennature 15 et a pant of the mirmor, T Hes oatnide e refiercin:
gurfpee. The canire of curvalureof & concave mizror #=4 [n font of i
Fipevever, It lies Berind the miceor tn coae of o denves miror You mas
note Ll fn Figo 102 (6] and (bl Tae redius of the spiere of which the
t=fleniing sutfnog of & epherical mirms forma e e s called the 1udiug
of puivature of (e mices 11 Lis poesreavmrriis By Line Seier T You ity pote
thaiid Ly dheanee 34 I8 aqun] wihe mdis of conaiure. oagioes seTniglu
ling pregtng throuch the oole aud the comirs of surmiuee'of 5 sgheriosl
oy, T flie s caling the proncisml . s Seapember thise pricenal
m=ig1n nonkal o the mibsry arits pale. Jef g widerAiarsd & imporinn
term redaiest (o mirmore, throush s Acdeti,
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the nomeenirmtion of suniio bt tmives the paper, The duiance

E' #"J of 1lus wmave Fom the posidon of the mutol cives the

s ite velon of el ot of dee mirrore,

L f' Lt 52 17y 1o under=taric} this oheervetinn «1ih the boip

of & Tey CisUrEm.
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the mflocted Tave. They A sl mestim fintorexiing &t a
painbon the grincimel s ol e ot 'Ith.lmh'dhmlbﬂ

,1. e Al prtiiciped foeua of Lse conceve micsr Skinflaty. olwerve

T 10.2 [B]. Heywase the mys garalal o the grinclpal axls,
veflpctad Ty eontyes wirrne? The reliamed oyl ARpRENT IS

corn= fraem A potnd an Uhe preine | fsbe: Tiis palvi s zalissd
tha prinetsal foeus af the somves miltme Tha prmeoal fasus
i3 represonnd By the istter F The distance between (hn
paois &nd the principel inous of 8 spherical muroy 18 colfsc
tha foral lsngih It is represented by the laosr
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The reflenting mnface of @ spherimi mbyor by by andiares spheriol
The miface, tien, bas s slreular emiling. The dismeter of the reflectins
srrfare of sphorical axirmar in called s apertpre. InFle 102, disanes
VIN represents the aperiurn, We shall congdder in aur dil-l:uu’ﬂm ity
such spherical mirrem whone Aperturs i& much amallés than ie méius
aof ewrveline

Is theve s redatigmniip betwesn 1hie radius ol curvaiure 10 and [pea)
feryih [ al wacherien) mirroe? Forapheries] mprers of amall aperiioes.
the radie of purveiues bs foood 1o be sgunl fo belse the foepl leayih, We
put this ux A=2f" This urpliss the the princion] fecus of n spheaea)
mirrer Banmidea) betwsei the pobe and cone ofourvature.

10.2.1 Imaae Farmsation by Spherkcal Mirtors

Yo howe atuedisd it the imnes formaton by plane mirrar. You alsa
#noss the nongre, prmitinn nnd relatve sran of the fmaces formed by choam,

How-about ihe imases formed by ephereal mirrpee? How can we Incate
theUtage fnrmesd by & conesvn mibrme oy different positions of the nigeec®

Ars the hnaces el or vinus? A they enlareed, dlminiahed or have
the sEme ilke? We shell eplors Thin w1t o Asvily.
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Yo Al s v the abis Antivity et the nature. position e i of
the imeee formood by W congeve mimmer depomds o thi pouition of G
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soaitton. The imaes t= clther megnifed, reduced ar has the =amc sler.
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10.2.2 Representation of imayes Formed by Sphencal
Mirrars Uging Raoy Diagroms

Wo can smlse sty flee formodion of bnaces By uphmimlnﬂnmh!
drsw e Tay dissrsng. { onalder en cotended objent, of finttn =bhe.
Iy frent of & ftericn] mirndr. Each ermiall Tariion of the scended aulor
oty Wee 8 pofnt saurss. An tnflnies nomber of s eriglnnts fou sael
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tie sil w1 whgent. ansroioarily lenie numaer of rmed emsnRtng froma
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Fyrure D5

Laddiy  Refadeie and Hefartn lEE



R
" i'
. o
e -uE--_r-}_:_ EEE
A L”‘ﬁ.
|. W
I.l' |:|-:|| 4
i
MAE
Y
E
E L - T:
A& _a-—H F A"
4 3 |
e} i I
"
Mog f
A gt Fﬂ ___.;-';j
|J - 2 - 1 T
T:T!;"s_.f}" s ,?.l m
L "
Tmu;- g : o
el [

Flgen 1ELT Fny dlie) e e B den, ! frmisnfioy ) @ otnose (miTer

Activity 10.4
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rors o differens mies. ﬂldnlil:ﬂwmﬂrr

You can =2 & full-lenoth mage of @ 2all bajldm/fores moa small
porves mirrer. Ons snsh oirrer & Sed o A vl of Asra Fort. 1 vou st
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Uaas of sonvest mimors

Convex: mirreis are commnenly wrtrl A5 rear e (wing) mibrrors 0
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trilrrecs Are preferred Beruuss thse slwend G s erect theusk
eirntrried, e Adze, ey pave b odoer uld ol vise 28 They mre puped
outarle Thus sonves mirrore snsble the driver 1o vev el Tanger
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10.2.3 Sign Convention for Reflection by Spherical Mimors

Wiile dealing with the reflestion of licht by spherizal marom, wo shall

follaw & =ei el =lign comesdons called the Ssoe Cariegion Sl

Compernitimi. I tins copeention, the poie [F of the iniomr Us toleen s Lhe

erudn. The prncipal &xds of tie miror ls telen as the = A (XN of the

corrdiiiate aysiem. The sonvaniinns ame a- il

[} Thsohbijest s mleals piaced to the keft of fhe mirron. This tmetics

that the Haht freen the obifosct Glle o ig silsvor Bom Wie st hang
aarfa

it All distaness perail=l to the principal adsare messred from the
porle of Uy aalrmur

[l AY e distpness measured o (he eight of the aelon Rlaang

+ weEnia] Are el &p positive s hile thime measared o the left of

tog orlidn [ilong  »-wxthjwrs teken ez necative.

lateneas messved perpendicutar ool chove the podneion) -4

[nlarut & y-Als) ArE taloen aa positive.

W Ciatantes messured perpondicular to and beinw the princm] axia
[l =-Euds] are elism 83 negetive.

v
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The Kes Ckriesiin Sion Corventiin deseribed phove (n asrnied in
FRL 105 dor vour relerents, Thest sk sopventions&rt 2 ppled 1o obiein
Lhe ralyroer ferr e o slve sl ricrericon] prollems

10.9.4 Mirrar Formuda and Megnificatian
n= :;pherlnl mitrer e distance of {he

oiyjeet from (s pole (9 cnfled the shjesy — <Seneliels i
diatasee (0] The distanss ol b= b ham BiFmtim gl
lha_;ulzu]'LEmmqutﬂllLﬂmqn A Tﬁﬂ‘?'m:_u'

distEnee 4. Y aiready dmoe (hat the
\imtnree of the prinmpal (Gous Som te pole e EA—

s palind the focal lansth {ff. Them s o fomyd BT I
seletipnniiy et sen {ens hres guer i) ee

Dulmuts skl
L i rfid i

dven by the mbror formiuln =hich @ h. B e ; =%
Espressed e
| L e e
Tina formrula i valld tmoall gitonties for all Mitrmm-—=-
ppiecical mdrrors for &l positicas of the L

dbiest: You miost uss the Now Csrienien Sin Fliners 109
r"mw:nﬁutl'nn !rtd]munhlﬂhwlhnu mmarinal T s i ooy e rumanem Aie sl minnes
valuss farw, o, i nd R i the mdemor formuls

Mogriflontlon
Wagmificaton pmdaced by a spherical mimor gives the relatre sxdent o
whith {he imeoa nl an objers i mapnilied with reagect 16 the shjert sxe,
It is pcpriasnd aa rhe ratin ol the heipht ol the iy ee i tie et of the
ghpect. Itim uaually reoresentad by the loiter m.

[ #xi= the haighr of the objaccand #°13 the Eeeht of the image. then
the masunifiradnn msediuean b 8 spherien] muirer s et by,

1=

it ol b e o | )
BBt Bt Tl L)

1= '_-II I'TI |
The mbgrdieating s oA raioted oa the onisst Siataaes {i] dd
tmoge divtance (. It can Beewpressed ns:

}

pif R P : i [u1
?uunﬂnmﬂml&shﬂuhtnf:hant&aﬂhmmmhupumrzﬂa
the ot eet in vgunlly plapsd phews the prineipal mo g The bl of de
mnge shold hemkengpufﬂuhrﬂrw:lmuﬂ Tionesyes, (128 ot
alen as peimthee for roal Imndes. A nesotles wlen in the waiue of the
manifioatiom tndleates that (e imace 14 real. A prsitive s in the value

of the mesnification indleeiss fHutthe meae = virtust
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Exmmpls 100

A covven intiror used forTEEr-Vies O B0 FuUEncbhde hag a redlus of
curveturs of .00 m. i 2 bus 1 locatad 21 5,00 m from Cils marroer.
find the pasttion, oatuns 3nd sl of Uhe fmese.

Holgting

R gl curyaiure. i1 =+ 500 m;
(lgfeet-distinet.  w= S00m:
imecs-dlstenee. =7
Heighr of the tmmas, k'=7

(waln =
Focal lengrh. f = Jifi = _E'E =4 1. 50m

won

O 1 1 1 1
Weoaf w T1E30 [pom 150 SO0
GOn 100
- 7.0

+ T80
= F_EIT' =+ 116 m

Thi frpaue is 1,15 o 8L tae beel af the piras

] : i
Mugnificarion, m:% - Igm

a 500 m
=i TN
Thelmase iz wirtual =fecl sod amaller in zize b a foetar af G5,

Exsiigils 10,2

Anu't;|:nt,4 { o tn ez, 16 pimned &t 28, F.Immfmﬂinl'aﬂnn:ﬂm:
mtdﬁ::m]huﬂhlﬂﬂm Atmhﬂtﬂ&mﬁmﬂﬂmum
should & sereen be placed In order to abinin o shers Lnage? Find
the mmture mnd fhesiee of the fmape.

=oimtiomn

fIpject sies, Ao + 5. 0emt

tibtemt-distanae, a= TG oy

Fooeligacth, f= 150 cm;

Imngs dmpnes, jp= ¥

Image stee, e 7

Fron 2x. (18,1}
L=
T U
CIUE S S SRR TN S
T ow f w B FEO 180 RD
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t_ B8040 28 .
o, 15 vEkn T o, = - TR Em

The sorpen shmile Do plagod o 47 % om from tha oo, The wmasn

15 veal
k- 7]
Alsg, menifteatian, m Whw r =l
i Eﬁ_ {-AF.Sem] e Demt
i u [ 45.0cm)

Hielyht of the fnmee A'= 0.0 0em
ThiE lma =2 18 inveried £ad Enlorged.

Q U ESTIONS

A TETEEEY TTIETET, P ke ;' rrE e =Rt eEurged] s

P =0 S MmNtk & 1 St it Wil ricse= I8 L HLLarT oF

ML
i an =i :'. .--:| (1] :l' ke e TR FERETT =

=117

10.3 REFRACTION OF LIGHT

Licht seoms 1o traved slgna noelsit-line pacha tn e mansparenc mediemn,
what happens whes Ul miters from one Rarprranl medlion A
another? Does it atill move aiong o wtmdidht-line path or chonee 1ts
direction? We zhall recall somoof our day - lo-day Soperiences.

Yeiui et hive obseewid thit this bodom of & ok or & pid
coniainiig water agpoars to b ralsed. Similarly, when athick fiaesainh
leprlereed syt s paeta el i e, L Me L r e w oo b s b1 wbs e
fronudh the class ¥lab. Why dore [I heppenT [ave » i 30om a phncdl
wRr'Tu imsernsd e wied in m lmnlmmhlu‘?ltnﬂu.uiutnduph:!d
atihe imnterfoce of air g wiisr, You mighe hove thanneed thnt o lemon
Wept in wazer in RS tummiler appeam (o b hlber thin 15 actus]
mizn, when viewed from the aides. How cen vou sgoount far manh
-Bapirisaren’?

L=t mmuﬂrhﬂ'thﬂmuul the epparen disiplecmion| of @ penntl
pmﬂwimnrm:th:=ﬂ.¢r'[ht]!;.ﬂtmac‘::hm| v fram the portion of the
nonci] inside water spem= 1o e from & different darecion, feenpared
o e pant e walor. Thiz makes the penell appesr 1o be dismlaotd at
Ui L Leefiine. 1Mo seel oo’ recasiprs. Uhee Jallinis ppsese 1o e rolsed] | ol
seen throwh e vlass sisb placed aver 1L -

Desn  penedl appieas (0 e dlapinssd ta The-asme etz il insead of
amirr, we nee i s Hien kemoseme or torpenmine? Wi the fooems nppesr
Lo riae to the same et of weo roplece & clasn slah it 8 lramiserent
pleastle alsh® Yo w1l Gud that the estent of the ofeo s different for
different pair of medin, Thiso obaarvations kndicate that Hohi does ot
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e

travitl in the ssme direction o ul] medis, [t eppeers (it wbien oraveiling
peliguel frommone medium 5 ansdber, (s dirertion of sropasstien of
Upkee 11y ths gseand isdlum changes This (s ssoen o s Raevivis o
refontny of Huhn Led s irmderstimnd this pienoenersm funber by doing
B [ petilies.

Activity 10.7

« | Plaice & #din o thie beilzm of A bt Mled with waizr.

- mw:mmn&mm.mmﬂﬂurh:mmm
i atnered by pieiing G the ooin?

' Fﬁrﬂfﬂnﬁuﬂﬂr Wi ywo ot moceeed sy dateg (1L -2 ome T,
- Ash waur Teeree (o ds s Ugmdrhrs yone spsribies with [Hers

Aclivity' 10.B

Fi.'-::- M_Eh'dn}hrbmdmqul*:lmi;mi_lu:*ﬂln.ﬂ_
. Mave wway sinwly fram ibe bowl liea when the coin jum

Heamwars Simm sS4
' ﬂ-ﬁmummmm&m-wm

Hﬂ;lmunqrhmhuninm aiLinn, Do (e coin Sotainad
wﬂmmwmmﬁ sl s bsmen®

Tlie cola beconies elaible gonin o poartog «atEr Inio e bowd. The
codih nppenrs sG]y risnd hoen e actoal posiiian dus to refmciinn of
Lz

Actiity 10,8

?

i o thick streithi jine in (sl sier 0 Ghioe of whice paper pliesdt

rl e

Il}hlﬂﬂkﬁmrhlﬂh:lnﬁﬂthl-ﬂﬁl{“ﬂmm
Bo-anels wich tha Hrie

mmdmmmﬂ:mhmw;mwm:
ﬁ:mwnﬂhlm=mﬂﬁ=;h—-hhnnnthh
hent us e edjies?

« Mgai. plnoe dhe pleis sia® mock that i te normal io fhi Toe Wi
ﬁpmmﬂumupuihﬁmﬂﬂ—ﬂuqhﬂ&
appexr SEnl®

v MwaquﬁmMMMWﬁM:
Iing; honeath thr slsh, apsesy s be masedy Wiy doow this nenpaT

Egﬁ%

10.3.1 Refraction throuah a Rectsngular Glass Slab

To underniond the phenomeanon of s&faption of Tiche throush B isss
il lat e do En AsTivicy,
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Activity 1010

« Pz a sheot of white gaper o & drgwn) Board aatns drming gine.
Flage a vecian)s) dar o dlnh. ouen (he dliest in the ptdidie.

' ﬁﬁh&ﬂﬂhﬁﬂ'lﬁhﬂﬂiﬁhipﬂummmﬁw
&1

Fir sl by 5 M. i sl St Yk Joimin tha
= FROM, Sy 8 eally wu 1hE Lo

gitis 4 Gilibined |p B sliie NS

- Lonk for e Wanss f (i pine E pnd 7 S, o ensiie s
ﬂhmu&nmmnﬂummmwﬂrmm
:Hmeut F‘u:u:ulml.:lu.um

« Remgus the plow ond the

Jnjnﬂ#_lmﬁ::‘rﬂ of tig: nl‘ﬂil:]ﬂrrlludlr‘qﬂ Faduce e e

up o AR Let IF mmet AD wi () Smiinrdy. Join the pondiaons of U
'ﬂ:p&nlhnﬂﬂnﬂi;ﬂtﬁn up o e edpe T Lot FG

ateet D) @t L0

* . ol €1 mwcned 3% ﬁhm'n;mr_mhmrnw;mﬂdﬂu

i Fpiiodn

T this Antisdly, you «fll node. fhe At rey Bes chameed 15 direction
it prieee 0 e L7 Kale that bolly the points O gand LU ke n surisces
scparating two trmn=parenat merlis. Draw g perpendiciiar KN io AB k1)
and another perpendiculsr MW to D a2 O The Wit ray 2t pobel O has
srtered frim & rarer mediumy o 5 derser megtion, thet = from B in

Hlage, Nute that the Jaht rey hes bent. liwerds
e moredesil ' A0 0 Uae Ll mes b golomgrd
o plese i air imt B [romow danser
aneE ity o0 48 Parer el The b here
hiys bard ity Brtin (e sdtenil Camianie tha
En e af miidanes «ith the ol of relraeion
at bath refracting swefaessd AT Wod CT.

InFlg 110, B0 e the aeidenst oy, (90
I= e refracted my and 07H 2 e smergeng
ray. You miay ohrprve thnt Che penespent oy
i yemilat 1o The direecios of the ineicsnt my
Whiy choes it haprpen an? Tha Sxtest of hesading
Al ths ray ol light at (he sppnsiie perallal (e
AR {air-plazz interipre) and CD [class:ntr
interfacey of e recianguine ¢les= alab e
equal and oppoile This &8 why the o
erricnies paraliod 1o e inkident tey. [lowover
the [t rav j3 =hifed sideoard sl Whet
tmppens when = Hiehl oy s Incidsnol
nermally to the inierfsleol o medhs? Toy
sl fi out,

Flyiire 1010 .
E thmuih @ rocsmneulor s lnss slob

N yorsye failiar with che refranton of #zhe Relfraction fs due 1o
cimrule in the spesd of Hilrt as it enters [rom orte transperend medium to
anciher. Experimens show tiat refmetion of Haht orrurs seromsiing o

cErtain U g,
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Thi Folleslry] are thit baee of refroesen of Hohe

[ The {ncideet roy. the refeaoted rag andd the noomel te the
iri=rfies of oD frarspdrsTe medtha ol ﬂmgﬂuiqrr.rl:ﬁ'fﬂﬂ all
liz-in the s gl

Ul The mtic of sine gf onnle of mnclierce fo the gine of angle of
refrmction L a congtont, i the dohe af @t eofoue g fo
the jipen per gf me i This ey s alse lmoen as Snells 3w of
refmcten.

Nt the anple af neideaes gnf rie the g ls af refmetion, then,

:':':T-I omman 1G o
Thbs egrstend b8 el (3 mafrEc e inghi of (e ssxmd mechm
with respect to the fisal L us abady nicont refmgve esdes tsome detndl,

10.2.2 The Refractive Index

¥ru hovealrsedy studied thng s may of leht thar waeels abimyesy from
e irEnepErmn. metnn s another will chenee W direelSon o e
secemd ursskiuan, The estent of e cheniiie i divestlon thot, talees placs
lrr & Civem palr of nedds ja esprensed jn (2o of the ralrarfive rndqx THe
“constant” eppearing on the riht-hans sids of Eo.(1{.4).

The refoctive tides caol be linled toen inpertant phisice! quantits,
e vulxtive apead of sropasation.of Wbl baciffesns aeedn Te furim gil
tat llght propec s with differentspoeds in diffrrend miedia. Lightteeyels
the fRstest |n veeum Wit (i ehel speod of U108 m s ©. Ioube Lhe
spocd af ht ta anly margnedly lesy. commered w ol vimaorm, Tt
recooen Bl in plase or water The valie of tho rafracies tndes
o & wlven peir of medls depends upon the spesd ol Tkht 45 fhe twa
meddi. e clven Balin _ _

Ldnatder 8 7Ey e ekt travpdlng from medinm | inke meciian O, RE
s i Fle 1021, Leg g, be the speed of oht i medium 1 o e
m::p&a:t of L 10 eaediim 2. Therofractive index of medivm 2 with

1. b rnedluem 1l given by the rario of the wmesd al Lyl b siedlom
1 h::dﬂu:mﬂnﬂi.:ghl.h‘:muﬂim 2. THiE = msually megressndeS Ty fhe
syt g, This cen be e pressad in an eguatien fvn a8

Mechun | prar A WAL B S T 1] L

AT ||III ey . - . {05
Tk I T SN ST [T =

femwiped .

fiskend B e sarme mriuitvent, the refraciive Undes of jhedium

e 1 with reepocs th maciium 2 8 Tenreerntod & .. [t i g
By ’

o I RS R =

If enpelitem 1 Aw escuum or aty, then the refraatie hdes of moediom
s commidered with respeet to vacmom. Thin B ealled the soalnte refre e
indes of the meslium. |t is simpl Tepresenisd a= ny, o 1= the speed of

rmer] |
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Haidet vy wirard umlﬁun;nﬁinﬂmunhnmﬂih.m iy, the rafrariive
index ol the medlum n_ i3 givern bs

S o 125 Y S8 e L

V2R Bl OT. L EsUl T

The m..l't::r:ﬁ'l:ﬂ:"'mtl of & Tl 15 simply called s refrartte
indes The mfrariive mdes alasnm] medin {2 given bn Table 1009 Pram
Mﬁhﬁrmmmwlhnﬂmrdmnﬂﬂh:ﬂr-ufnm.ﬂm_l L
Thin mrans twi the retie of te spesd of luhi o sir end e speed of
Hifht It wn...-r_h&qunJLn] 2% Elmilerdy, (e refvaetes indes af ssown
dlesss, 1t =189, Hiuek epin are halnfiil i wsan p]m:n:_ irewwer, yE0
need Hol Momorize e Gl

Tulile 10,9 Absoiute refractive tndes of some meitrial medis

P tnd Refraptim Nfmtoring Refraative

gzl b inidex pretheane indes

Alr 1O Leneda 3L
BEalkam

QT

lie 1At .
Withr {0 Rotit skt 1%
s e || e
Fromedd LA o
e D =
Turpentim 5
'm s S 111 = . m' IITLI
Beress 155 o .
“apphire 17T
Lrgwry, 1587 L »
glisin Cimnand =44

Neie frim Taola 10.9 Gl o optically denser medinm may oot
|posBeds grewier Tiazs denstl. For ecomble. Kemossne hsdng Ruher
[EL v v o T g optrally Amaer (e sater, aliin el e s deies
lEi'ﬂEET.‘rl-Eln-ﬂm‘t.[:I'

AN
Tian ol of A mesdion th imet Kehe (s alse acpressod by e of its optieal devstt
umﬂmmﬂmlmmm lthnu:ttm.mmnmﬂnnm;r Sohmw

s tiesily rETEr i’ m apedeslly denaee mechun', rsspestivels . When rEn

that g medium b gpidcally Genser then the oinei? In compering tvo medis, the-

zng e |t Ereer relen v inde- i3 aptiaily demsar i Usen the otiver Theeler

mwerbiu e Wes sefmunitivi e A5 optindly reres. The epesd WU b i in e une

maeeius then e deneey smedivm. Than. apor of gt treelling from & tever medinng o e

denser mecium eloes dorn and bends tovnrds che oormmal. When i travels fum o
denser mestium e n mrer metium. i specia v and bemds qeay: from Uz narmal

More (o Hl'l-Ll'u'n'”

=
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10.3.3 Refraction by Spherical Lensss

¥ou miyht hawe esan pecpls walng speciacies o resdiny. The
aalcimmieTs use n imsErlying dlass o see Uny parie Heve sou
wver (ounhod (he stirfure of 8 masmling slees «bib yourhand? & 0
plone surfnee or curved? 1s i thicler in the middls orat ihe edeee? T
dlnsaes (8es in spermoies and thol by 8 wetoimpdver sme osmpies of
lenpge, What 15 & lene? How does i bemd light meyn? We shall disgnies
Eieae tn thi= sedton.

A trunsparent material bound 5y iwo
aurfacss, of which one or both surfaces sn
aphirienl. forme 8 lene. Thisineenn that o lens iz
s by b Jeesl s sphericsd surlece T auth
levyses Chwr oibuer surfae windd be pleae. A f=nn
miny hava twe aphedesl surlnees, bulyiog
tirdecnrtly Sudih l.'l.:nni.lcﬂlr_ﬂ.l_d:mhl-h:nnm
hmlmmmpiynﬂeﬁnm'lﬁu_nmihuﬂmr
at the middla ax compored to the edies,
Cmwey lena onmverpes leht reve a2 ahown in
Fu 10012 (e Hores conyves lenses are cakbed
exmvereding lonmes, =imilerls. o donble congrve
lens s bounded by 1wo spherice] suflaees,

curved invwerde: 1L s {hicheral ihe eddes hbn al
the midEle Such leove=s diverze lldht mYs A8
showmin Fig 100173 [h]. Sisch lenses Are oalled

Mg (13

e I S e [t

diverinis Jenses. A douhis cennwue e s sirmly
rallad @ pomeRen feng:

A lend, Elihes & conves Ens or A chnaeve lena,
188 Lol spbeiicsl mirfaers. Eock of these surjabes
forms & parg of & spagre The contres of Gisse
spilweres aip talied centresol Gurvature sl e lons.
Thie centre af curvaiure of & |Sos s Usulll represented By (s e
Sinne thees are Lid oevires af corvpbars, w8 mny yesrssent theam s O
ood U An hrsdnery soeat e poeing ool e o centres -I:rf
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eurmtuse b b kens i called s prinnizal fds. The central potriofs leng &=
it potical cergpe 1T is-usanlly represenied by the lstier O, Ay of Haht
tirauyh the sutien) tentre ol o lons peanes o (Uisul s lferiag any doviation.
“The adfaerwe duynster of the etvmalar ot s of o sty S lo ool e
aperiure  Weuhall eonfine aur disrsssimg (1 it £ hagter o surh lenses
i e e nrm s emiarih dram fheun ime perilis of poeestem, <och Ienees mm
eabod thin lmiaee wih amall spermeres, \What happoos when peealiol mye
af Ly ht Ern imebdant sn 6 ens? Lel us do an Anovily ta understand thin,

Activity 10.11

AU Dol Jook et the S durcly of douigh o lens whics
datnie thin Activiry or plhredne Yoo ey Sameee wour cyen By
o &

' Hdﬂlmimwh}mthnﬂ.tﬂmﬂmhwﬂh
Fuocus the Wikt o the Sog unce siion of e Cidain u shurp.
DidnL il af Lhe Sin

« Hold the paer and dae lani i the same soaliinn for s while Merp
WWMWMM?WMIIMWW
I Adriwty |00

The paper Deying o0 burn prodising mmoke. It omy owen caich (s
aftere whtle wWhe does fhis hupoe? The Wt from the Fuen ool les
rearnllsl yeiw of Tgi These Foy s w dre convergmed b, IJ:l:lr_l:unL!.hr_-ululp
orghi epof formed oo the poper. o foog, thobidehi apot « ou oot oo the
posnrize mel muse of the =un. The conoentrnoinn of the sunlicht st e
paint penoresed host, This cavsed tThe paper to bam.

Wow, wenial! conaider men of Tight, peralicl to the princips] 848 of 8
fens. \What heppens whan vou pesa sunh revn al Hehd throueh a lena?
Thby i Mustrated for & cunves loms tn Pl 1'*I,n.'|u1rl]:rrl GOHIEYS
keos in Pl 10. 10 ).

Oilsporve Fld 10,12 fa) purclully, Sowers] noud of Nehl peraf=] W Lo

wipal waty wre filling o w gonves s Thee mavs, wlier mefresntion

m e EEns, e converifind toa point on e prinsipal axia Thix posit
on Loe eringipsl nxis o enlled the principal focus of the lens, Let us seo
now the actian of 8 comeave l=na.

Cibas-ga [y 10012 ) earefully. Several raya'al lighl pacgiie] oo the
prineyaal 2o A SR nn & eancave lane Thass ry e, aftey relrastinn
from L= Jens, are apprering o diverye from 8 pploton the prinepel
s, This point on the priccipat Bas &= called the principe) focus of the
coricEyes lans

Ii vou pase perallol rays from-(GE opposlte puriace of e Ens vou
ot annilver prineipal focus o1 the oppoatie sde. Letier ¥ 19 uimaily used
in roorpsdet orinolpal foons. Howeeer, a lmes bag owo prinotpnd Teel. Thne
AIm hy F, mnoti F,. The disianne of the principst focus from
e apting] czntre of & lena B called s fomel keudh. The letie F o uses o
represent the toral Iemoth. 1ioe/omn vou tied the fecel lenath of 5 oonves
e P Resall he Acllvity 30,11, In this Activity. the Giatanes beluesn (he
penition o the lans and e posttien of the imesn of the Sun dve Us
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11.2 DEFELTS OF VISION AND THEIR CORRECTION
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11.3 REFRACTION OF LIGHT THROUGH A PRISM
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174 DISPERSION OF WHITE LIGHT BY A GLASS PRISM
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12.6 RESISTANCE OF A SYSTEM OF RESISTORS
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1.7 HEATING EFFECT OF ELECTRIC CURRENT
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12.8 ELECTRIC POWER
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Magnetic Effects of

Electric Current
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13.3 FORCE ON A CURRENT-CARRYING COMDUCTOR
IN A MAGHETIC FELD
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13.4 ELECTRIC MOTOR
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13.5 ELECTROMAGHETIC INDUCTION
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In our homes, we recers Buopiy gf e peumr Ui h @t mond
fondze ol (R, either staiportad throtgh puersend slectic pafes or
by 'eerwerrriuns] eobles, Cor of thar wnres n this supply, ssundly with
rer| naudation e 48 codied Moe Wire for positiog], Anmies e, with
hinek sulare, @ oalied ol usise for espatioe]. by o dsedntng, Lhe
pocezeinl differmnpg Setussn e noo 2 720 W

At th inetre-Dotn | b e hirese, thoge I00re 5 pied it o seetietny
mieter (oo i e fies, Trrough the moin sericn they ore conreniers!
Iey Ui (i wrirms dn thee house, These wines sl ehsetriciy (o separale
Erpults Lalitin Hee houss (fan, o separnis cyoutts e e, ona gf
15 A currend mling for apptinnc=g with hisker pouer wlinge such af
(AyserE. i toobwe ate. The other sircudt i3 of 8 A coarvent et for
hutha, finie, et The aarth woire. mivieh hog insalanon of raen o =
wrnilly courmeny! oo el pliee e s the exerifr rumal o Mo
Thes i v uys o Sty s, n;nm-:ﬂl‘yjr those upptuces et
hn:a o mEdaidic Bady, for wumins, efecric press, lmoxisy bl fmm,
wafrievalon ete The imedullic baity iy cornnesied to e earth wir, whish
PFroesdes. o inwn raaistgnoe conducting path for the cament Thow, I
ertsures that iy sl e g current m tha metlite body of the asplinnos
forapes it potential totho! of the erothe mmid the wower oy net ot o smrme
sfaciri; shovk.

Vgnerie Kfferes of Bervire Curnmi

1



o o0

o (1 ) o -:si ¢

itk
Y Hledariniw
T ' i (2 -1
Dhalibanan
Bt ootz ¥
miwhe swhnh amdd Boaes
ot ey £

Flgura | 0.30 4 stV s P af ard G U SenNTAMY e sirits

Flgure 73,00 vipot o sehenmiic ilimomon f one gl (e comomm
clamaete glmyits. Jr sell sepomty oircud, o | ferant gppflances @ ba
cormecter oeresa the foe ond mevtml wyes. Boch opplicnes ey &
Aegrivite smitefl o VP UFF the (e af seroid thraigh 0 b gedds
tha! wech, uppliancs how sguot polerfiod f[fermmow, Hwy o connecte: |
poellel o each othae

Elncenie flusa 12 an trmparten covrgosan of aif domegie cirmats, Wi
Firaiowr safirsuify wbue e e pringiale Gowi woriiiv) of o fusk i the el
efimper [hes Sorign J20F)L A fliss by o cireull e dmogs mo e
gppianoes ond the cirfelt dur b operiogrding, Dueslopding com g
autlagsi i s Ups poieee sdped U Jassidlenl ioires smes ey el ot (This
ooctirs e the insdarnn af ires = dameeed or thave 4 o feulf mote
prEimree ] Im parh o sitintion, Uwse puorerd o the coentd sfnagff)
ingreviges. TTEs (2 eoliecd afwort-siniiing, The wae of 'an elerbrie flige
pramEnis ta sisotrie Sroulf ot e opplisnos from o peaikle o
by aitogpenn the Ao of ey hinh alserae cuerenl. The Jouke Mesimng
thiat eofose plesn U1 thn fuse mislez- i fn beoale the olEsie etroust
Ueeripmiiing con alse oopur o to on occefentol hife o Ghe supply
olbege, Soinetimes GUerhulEy 12 once] by conneciing 0o iRy

apmilindens to i sinnle sonker,
Q UESTIONS
Marer apeti Ll ivssyures Sy e =y iilssiip erTillly seul
ipgrliane=n
Al SAITTCE GtV & 0 P PR AR A SERTTEIT MY A SO BT R
sl [ W fhel ey wourmend rcfe o § oA WSt remilE dls s

Srm] - Ermiei
ne e rheain be wmioen o puasE T =Euwrenes o SnIpec
ie=ire oirreeira ’

Science



* A commons ngeods (80 smad res. iy one ana, which pefni= fowards norg, i
eallmi i rierth pols, mrmﬁmn Apltieh’ patn tedaris soully L call &
FuET i

« A imennetic felt givats by foe reion slrounading o i, o Whick the foros of
mtmalu;mnhm

. Fﬂfuummhwnmnﬂmﬂ!ﬂ.ﬂmrimuhmm
uﬂﬂnw,ﬁumﬂgﬁnwﬂ&mrﬁmﬁ-ﬂrﬂmgdﬂr
Ity flide] Ll o pedve W pioee by () vedioe thet 4 reeth pols pluesid ar i
PO ol fofee. gD ties ore Shauo ofpser edier wihera e maonet fisdd g
create

o Aol wine corpEng ot elense furrnl oy gsssdfala Ul e mopnetie lnki
Phe fred | hnss chout ties wie conmst of'u asries of concentte coelay whase esie
i wiven by e riia hned ke

= The patiem 3f the manmele fald arobesd e omiliclsr due 0 an fectne carenl
iy fhrma)h i dapaniis on the shepes 9f the oo fucie The mognetie skl gf a
samna ey B ot s srnilinr o thit g o bar et

" Anuwﬂqmmuq“ﬁmf@hHWMtlumhumﬂqf
trurlistant coppem Wik

] ﬂmﬂmﬂiﬁmﬂrﬂmmﬁmﬂwhuwmmﬁmuﬁ-m
[ the dltenctiom of s fled mnd thar of Hee currssr e mistually pepaniidr m
mmamﬂi_ﬁmpmwmmumtmmmmﬂhﬂumhh
arit witll b e by Plemany's Igfl funsd nels, This ta Sha 2ows gff on sdaniric
A Blecirie moter 18 o deuien el cotueri Sleeti engmy iy misshanical

» The reren af wecrommmetis Tl @ e oo of i | st
huﬂml h:r mhmmmﬁmmm:ﬂu T g nedic
fafrd may chones stus 0 o refofs motton: beneeen the onid gl o mognat plosed
mumﬂﬂlm:ﬂhpﬁwlwtna:ﬂmﬁmﬁmmimm
e ik perly het e sither e bs o cfmriin b the eurreng Bl i
mmﬁ.ﬁiﬂ:wdﬂhﬂnrﬂnﬁruﬂmhﬁmﬂwmﬁwﬂmﬂwmn
rﬂﬂquH-thﬂmmwuﬂnﬂm!uhﬂumu'mehmdﬂ

" nmmmm“mmmwm Hi erries o (e Basis
o sterivprmmg rledle et

= mmhmwmﬂuwmqfhmvuﬂqﬂwuqqrﬂuﬂcua
o U rasirees i ohls gty by vailhned irgsulatipn, onliee Hue unre: The ofhur oos iy gf
&mmmu.umqmmﬁmﬂwmﬂmm“m
L 500 % Thathined s the parth vefre thet: has areem msukibon ond (e b ogonaros
by nestrallis Bl eimnp inmide aarte I (= used Az o sefisy mansme o suse el
mﬂﬂhﬁhﬂ’mﬂ!ﬂhﬂﬁmﬁﬂhhﬂulhﬁrﬂuhw*mdﬁhnbm

¢ Flize i Ui mant bnpostont seafnly deles, ae) fhe grotectig Lis grelile dun in
afiar crouittowy o eoe o . gff ther corouits,

Vgnerie Kfferes of Bervire Curnmi

1



i WM#WMWWWMWMM:W

[ mﬂuwﬂmmwmmmm
) T el conmists o simao bt lines puralist o the wire
fdl Thafield consise af miiiod les ariswsany from the e
) Wﬁﬂmﬁfﬂﬁﬂhﬂtﬁ:mm uum

M plshainenon of sfestoinalnese tdietion &

e procsss qf chonyi @ Boriy
ft mnrmw.wmmmnmpmmmumuuwpmm
H

mmmmmuﬂmﬂmmmﬂ
- negieset et theocnd,

1) the proctes of reindg m ol af on sitetne moion

- | Mnﬂhm!ﬁpﬂmmmm-h:ﬂwn

{ Thm#ﬂiﬂmimnhmmwwymuﬂnﬂ"mhzﬁp

f mw-mmpnmmﬂmmmmummm
PETINGNENT MmNt

ji:.i o rrwpreny et et 6 i e oo,

el AC sevsrntnr sl aensraie o hioher galiegs

I AC jeuistor hus siip s while thie D efuraier his o cominutaior.

B A:mqmm the currend m-the ereal

& rr-luuuﬂhﬂr.ﬂn[u.
IB] ihoes o change,
fel ipcrawssy haapiy

) ey romimionsiy,

B Siow whtfer U elioudng nldtersmia o rus or ol

fd. An sirstric meter canbrrts mesfrmeed merol (e eleririond e,

i MMMMHMM##WM

e mmﬁfﬂmmﬂﬁhmmmmmimﬂ-
mﬂnitr!nw#:rhn :

] aummMmuwummmmmm#mmm

T, Ligt fues solsces -q.rnﬂnm:m

\

7

Science



r,I'"'

& Finw sioes o etz befmoe oo mopaet? Con pou rk!immwlhrr-'ﬂ!mi'-ﬂl

stilithy fodes if'a clomeit—sartipiny el st J!mfuhufu‘huf e et F Exploiin.
o When s T foss sspenenee | Sy gmined oy cansfurtor place i maanste

Jemhi dananecP
TEL Tyt sk G me st nnnf'mﬂnmm Back 1o one wall At elenron
faﬁu 1, Are) It ' mmﬁ%w = eligflamnoee! by

atrersy snmurunic fisl! b yow righl =hle What o U dirsshon of mouiatie fb 17

1% o Terr | e rmam kisric mintor: B plin. (b jrinsiple aod Wi
ﬁﬁaﬁmﬂfﬂ"’m& b e wlisefri ety F

I9. Wearris Soms IFIHHHH bt sl serciric miosre Tary weel.

it A oofl gf maudate coppar @e 5 connecte? (0 & (ahonemr w'-‘mn,nﬂ fumren |

B ther J
o mm#ﬂ{ﬂ'w-ﬁwmﬂm:mmnﬁmw o, fiug uilrt

I Twe el sods A oot 1 e pdoee | diose ! e vuch otfur [t cvmng in the gai
A i shoie L uill same ot Be butued (a ke ool #F Glbe ranaon

15, St therule (9 Tt e et of ﬂruwﬁuﬂmrmwu

o | et eyl euoretn ) s pertaiom ! Dy o Eurrane earey g

stromht concron placed o o minnets el which s prrpeniioalar & onrd
i eurreed svlieel in o coil des It madion I e anretic i

In, mhmﬁmmﬂﬁﬁtmmﬂu#mmm ey
o bl tisaram, Wit is e fanerion af fneshieel &

e Mm-fnllm-!ﬂtﬂmﬂ:&m:lmﬂ

1M Whet te the fUnction of e sorh aide® Why &0 aecessry (o st matllic

Vgnerie Kfferes of Bervire Curnmi

i

1



CHAPTER ‘1 a'

Sources of
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14.2 CONVENTIONAL SOURCES OF ENERGY
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16.1 WHY DO WE MEED TO MANAGE OUR RESOURCES?
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16.2.1 Stakeholders

L] A bl L - e
"{Iillrl | L

o A m |l o ot prsbocs that iens ums
a Whﬂﬁm%mﬂbwwﬂ frpat dimled A
- Wou Hirie & arson fing in @ joraar wuld joe®
ST i clasamsttas J@in these woeds gt ar da not
chiffer el the me=smis fiour shis soafer.

e il wr= perans fifnst el ok e cepareienog on fest
MESDUrCE! pooTed, SOimE o 08 froie oresg i clermalies, woime <o
Voo e o ami lere Ui eovcteruatame o JHsesdn . s feed 10 ook of the
Felcrtilfars inham
M T gl wifin fes i or srodn foensin ome Jepeniiens on faree
o huare i’ rblie pEpects o) et [ feew L. 0000

fi} i Forest Depeorornent of the Cosmmmwnt udich ooms the feitrivd
arl eanirol® e resatirees from forestz

fif  che nslushiolizte - from those whs wse terdu’ isapee o maks
fiil i b P e el popr mills - e/ e voius forws oo,
et mre il chepersirmit on the foresis m any &

ey tha wrile e com | et endMLaiasTe Wi LRl io colSerne ature
fhi Ua peisiing farm

Ler s maber i [nsk ar it eash of Thases grevms
negisfgets outl af the fheests. The eal paspis
rieel dgrpe qremniibes qf (s, sadl Graber
arul theteh, Sornbioo s fo medoe stods fortrds,
anil baekera for collscning amil seari) fboil
rrceteriniis. frmlements i i tues, febing G
Praritinif ore Jermedy mocle of oo, clo foresis
ofe ailes for fsling ol Mg Dnooliiitew o
pmunis «uuttertn; fruits mts aof maliomas fiom
the forpsrs, their oatile ilso qrase i foens] arens
or fped an other ficder uduch fa sollerted froom

s Jwanis

:‘".ﬁﬁ Do you rink suzi use of foros nesources woul! leodl 1o the
AR g heion of thss rismeress? Do il et e Sefiere s it crone
arid | ks aa ot g o et Grems, peple deewd e fliteyg i dinse

Joresig for certusime. Thigy hoel cepp(operd prooficse (o estie thel (fm

rEcoUNes Were ueed 1 o susmiahle ranner Afee e iyitah Dol

cotibnl gf thy foreets fukich thiey evplption] ruthiesmly . For dhrisr sus

pumases], (hess peynls e foned (6 dnpend on ieech snoline oo

andd firast resowses sheed heonining oper @cpoltsd [0 SemE MR

The Foresd Departrraent b Orelaoe vl e le ok ouer o (e detish
i foond ounlirioe aned docad needy condinueni to be Gmarer e the
MM T raeTines: TT1ER AnaT ety of Toreots i ey et

W monccultnes of pne, lmok o suoalyptis. Inoawier o plont tass

e, fipe preve oo firsd eleoored of ol vesmtoion. This destruys o lumee

earmoLnl af o inersiity n e areee. Noconly iz, the v | meecde of tha

3 Srcirnce



lercul prople - leaes for jiiter, fuerby be meicoe, jrulls o nds jor
ol — 2t ru Ive s Ber et e et foreals See alingbelinng e
weneful for the inflierias fo retoasa specfio produnis amd ars an orpoe g
mmqrw_hl?mi’hntﬂurmhw

Do uoi umg o mcesy ruiusnises are Soged on (Sl procfues? A
shoel count rezanls thinkey, paper, inc ool sparis aguioment

AClVIlY 10.0
© Pindd o whaud v e firest sreduce hat v the Baits for i

mﬂ:muﬂumrnﬂ'ﬁu{m £ muAba il i (RS T A D
oo ume nemt &0 eonti gur congrempbon = taee prodiang®

Inilostrigs woull! conpider the foresl ar merely o Source @ row
I fuctoring Al hus e baterest smougs il S cocermand

Jjor aoeeisy to fursy s molernls of orifficodly o mies. Sino fese
taidkstans Mo o (realer by s fee doeal penpls, Uis b ol
inberma i iny the suetainnbiditg af The fonest g1 one pertiedor aren. Fle
s, ot cuttinyg goenn off the tedl Deas i one akeo, e will et
thair ok frow o forest fiother ooy, Thay o nnt Gove ong solne i
Eraerty thut one pariteslor gien shoubl ghedil or optirm] i g
anmve provdace for ail gereroisne o oo, Whnd oo gowe ik il sop
e loeeil pEsnle im balircdng o simidoe maneed

Ldsuiffly, Lo crrre ba s melfors aud wile 0 eriifieie 205 wiled o= i an
sy <t fgenl om if Joreets, bl udm moy haee consicerabis Soy in
it rpruia et The comsar eI vess e bl ) i ug 1ot ion e
oerimesde lirr dirar, € o, olephonts o ridnacmos Ty rurwl TocT LS
e mpncl fo presarie hn'lmﬂmtu rga i, f ghoudin'T ue rerpgnise
prople oy ferining pet gf the fareal spyatem?-There baue besn sniough
nmtonees af inenl meankes worditig truriinnoily for ceaessatom of fereste
Forwamigda whe pose of the Siphnot eonmmunty in gauthnn, for whom
corEmresdtion of Joresl oul! wiBE bas bam o relivises aepn The
Gipvirrumme of fiin bos reonnfGy metnetmd on Aimres Ded sl
Fendme Aumrrd for Wikl £ orisrmonkion” i thaemory of Al Dind
righeiol, whe in 27011 secrjfioed her life along with 107 others for e
praticiing of scheft” tess in Al ol e nenor dacthpus i Rgiasthon

=i es Nores irhoust thiad Lhe el icw aainst thae oovl Moreed Lze gl
Jorent arims how ne boym. Hire 15 o ivoreggle - thar srove Himedegne
“antierend Proricoontrdng, riffdn ite rmesered e refprne meeslos iddch
were e ) s e summEgn NompdliG shepherds dooe their ook
ta it e ttplles s Suvtry) ELoTomas bW i netonsl poard cos forned,
thia proctice U Dol @ on el oo iEle seen dhnl wiliupet The e
yraing Iy sfeep thee gss (st omns pery wll el i fills oo
prmpenimyg fresh grouerh,

Monouenenl of Foiscior wrens; by kespn; (he ool people oul, By
fes iy fir o fraiind AossEdy be § bt e dary ran. Beuy) e, e
by ool Ao, foveists cormot ing atiribite: ! W iy 2 (ool peanls
girur enpengt-furn o bl arge m foe defbrestation o By Beiustrin

Viemagemmt of Noturs! Aesourmes

1



31

i by prlevielnprend projets ke bdiloy) rooris or dons. Thee damogje
eriuBes ! by Pheoe resssien D U0EETs tr U grremesesrenls rruteies finre e
carumnieniss (= also f0 be eoeen inied.

We niaeed o petent Bt huren (nbersentimy has bean oy mush o
partgf the farest landncape. Winnd e to be manapes! in the ieture sr
eiieinfal this inlerue i Ficend rraniscss ol do be weel i fomennaer
it by Barfy enutosmrily oped emingeenily serpd - b b warris
wzhile tha anpimrment @6 presavppd, the Bennfitzs f the oontroiled
eaplketion o0 o the locdl peaple, o grocess o which deceridralize]
efpdeuiiie e ) el plenbng heal o L sl g Yl i el T kg
af o o Bodled dessilapemm it we it uill udtimetelyy dotardns
whalhar e anoironmard il e consaree or fUrther destrogeel. Tha
ST TSNS TR Al BE retilitel B8 8 prisiiud oollestu o1 plants and
elriemnle 1B ol g oomplee sy Gul gffers a e of oyl
rERLAeEE JHI Clr veEe. Wi nee | D see these restueces Wi e cotsol
Jorour n:mrmtnnnrim_mdummh,m!mrHMnlrmmrﬂEpﬁﬁm
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164 COAL AND PETROLEUM
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16.5 AN OVERVIEW OF NATURAL RESOURCE
MANAGEMEMT
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