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[FETeE & Fga gu fawarT & wrAery gfafwn]
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Translated into Hindi from
Harlow Shapley’s “Of Stars And Men”
~—Human Response to an expaunding Universe

g @ AT, ST



AFTIH T

ATST IS WA F A AT G IUAGH AT AT & FeEAT O
7g1 T TEAA FT TAA ATTH F a1 §, 79 gAR Afeqs® § 91T AT
ST a8 W9 35T Wr g 6 “qar 5@ Fewnria famme agme # gfg
T q& FFT AT AT HFS gW &Y &7 SEFHT S fRew At ¥
FB grareaT fearg 3@ & 3 gEs faxafaaen & @ faeam
sofadY, gret AT ¥ Tose 'Y § Fg7 8 fF gw e o srfgda wEY
g1 SEHT AAH & T A § 9 Sftad & fame-am s
Qo FUT § #W TGN &1 AU SAF! TEAT @Il g1 aHhdT @ |

forg &€ aut & S FEEE qed sw oA § g sfereq
faa=m #%q gu oaw 7 faza ¥ faw swa faeqre & =<1 #78, 99
TEA TG GSTA S3AX Y TAT AT IS wg Ffaea F1 fazaw 33 g
FAT §, WS &Y FATCAF WIOT H I¥ T F a0 fgEea gw o T F
H | I5OF H 9O AT AR AfEe TS FT G qEETH
et &1 g fFar € s gardy 39 9T &1 gved &< fam § &
AT AT &1 3@ AT Gfte 1 g g | 7ty o= it o foar g
g ‘g’ ax & sranfa &, fEe ol s g g e famrd
g ‘e’ et F ww WY X stfuw o T F, #@ifE A 9| s Qo
e gHEAT 1T &, FS ST ¥ GG AT ATIRIFAT 9 Gl & |

ArAa F1fa & wiaer Y 791 F37 gQ =0 [t 7 foan @ o ey
TR A geal Y TFFL AW, T F 2 98 AT AT AT AT & AR
IH A, TrAT F ATAT FEAT ¥ gEHT T F 9gd faFe a1 399 aga §<
T A § GATA TG GT AT & F1S GEATIAT Qo-R0 AT A6T qF
qET ATEH AT | AT &, WYAH & quT gidfad SanEi & SuEa §
AT F1 quwre aF gfaa war g fafema & &) e
fazama § fF wra 9 gfg o A9 971 @ @Ft F7 GTAAT AHSAT-



_i_

Q@F FI R A AT AMfG F qmay A | “afz gw foeww 5@
F ar wiasy & fax § S F e 39 A & Ifg g aw<dr 17

IETF ¥ FTARE g gufag qamtaw 3T fagremaor ¥ §,
fogiT 7% & wral 1 @I I gU W 9gT <o A AT W T
saw fear &1 smam @, ferdy & arewi #1 38y A W aEsS &
qTEIT FEeT FT FTAFRAH FARTL ITT g1 qair A AT &

HIAUT T & GraeT ¥ IHT I=7 F gHTIE F OAY g9 qgrAQw
fasir

AT T ‘qIqr’
gfea, fe=r afafa
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BILE D]

ST I0F sAfafaat aar s aanfas fadwst & fou 7 fody
T 31 FRfeT Tl gt IR auT el AT agd & 99T oo §
AT af s 4, & T9T % F TS WT A1 BrewT ¥ yifaferwar (techni-
cality) ¥ ¥ 9gq 9 THR @I TATE | T3 I & fou &7 “ggmeda
e’ a1 XERT At far 8, feeg & orew & ady s wkar § fF ag
‘T’ weX F WS AT 9 HfUF AT I[N FT AU AG FAA FAF AT AT
AT Ui T FHEAT AT & F AT H LT FROIT FIF H1 ATqqhell
ST g @t @ 1 sl afe=edl § FEi-wgl et qur af S
gaaafa fears 3t §, a8 3@ 7= 81 5 amat o3 SR 39 st s
99T I 9% A1 39 & & fou gar frar m@r 1

# +froeft AT A1 77T 397 AMRAT § AR 7 geE & =i
F AT A WTHT FY O F fawmw § dAgEw 3R g o e @ ok
HqH arogfafy qare &< ¥ agmar & &)

afs § 5@ GIF F1 TP TIH 4T W@ NAGAFAT FT GAGT
FEAT AR AT FOIEA: A AT F THI FY, FEE HY, AGIGHE A
qaT a3 Sa F SftareAt (fossils) Y €Y somw F<AT AfEw
FIfE I T &Y FAod T Fredaer qur fErie #t Som & )

—gmet e






FEATT ¢
AT
FIS AAATT TS AT TG

| §F & fomw &1 6 59 sreagal ox g smanfaq & a0
I 98 & 5 o 3o W ofm arwll e § ST St agEar ¥ oF
THT T AF-9aT TS FIA KT 54 ot s forad 7y iR 961
ST AT & FAITAE g1 qh | AT AT SHIT ft IHHT aga- |1 W
at faed &< aul § fmr s 37 & o) o ag WY sraeEE & T
fF o W o avs oo s sfasia wE-frenfivna qan s
AAA-H{Zd-THT & A F T g1 $T TTA (AT FL @AT fa@wswt
FgT I g AT g1 gW A8 Y s 0 g wifey R osw w
e gafator ga w3 I Wt AT 918 §f T F ==K
Ffaa g1 s gt fafeg =0 & aanm § § sm AT §
AR FqEE srazawaret &1 & qfa T &1 gH I qF "Irsh #7
SUART FTAT ALY A 37 TRT Iqwed § srorar foat fawm a& qom
faas & gra anm )

FAR FERT H g9 Al Fg T & % Wifos fasmm a g sepafa
F S H A FT A1 T & IqF @vaed § Y R AT FS =TT
SR AT BN T FT AT &Y 7 S GEF 71 I8 §1 AT
IR sfes Fgrme F qreeafiE avawT F) GUHT F7 &7 I8 T9W g AR
7g W Fig %4 & [ T F U F A AHAGIEAT A TF TAfST 9Y
Jaar F=Afte FBFar F3 &1 W a8 9 )

1. Anthropo-centre



R ar R "

wrer Y formg afe & 5w fawa & foaw s a1 enfaszo e §
IGH A T TIATA: FeuncHT v, faeAgsag saoea aur
FEIfTes iR srFaeal ST & TR F @9 Y @I F S & g
foreg et & sifasiza: 9@ Sugaa fawiw & fou smazas armlt 1Y
U FEAT HIX T8 HY a1 FT TIA FET {6 Sqa Afes Teeq: Fad
f T T g1 qHQ § | TS AT TIHIK 6 HIfeF S H, @R
grpEq: o-difas” soq ® O, oM wm & fm @ & feu
T QU FT STAN FI AT 8 | g AEE agEnmed g foad
FEF qaT Tew HR faEEal qar sSeEE <M 1 @) ggrEar
JEaTT g |

S & fou & sttt & 9w ova seren 1 sfafvowar f
AT o srwfoq Fe foad SFEfas ouEl ¥ Ao F9,
Sfew Frafad e, STafes aaeafadl qar Swel § 3 FAS
sfeaat @ a1 Staafal 7T a9 W sfas aqem ik ST
Aot qF F1 fawm afrafeq 81 ag foFmsd gorEa: Qoo FU3
agt ¥ WY sferes gwa & fawa< gar w@r 81 #Har ew fawwaar € %
S g, g afs aresil A1 551 g1 A1 9 &9 A1 FT AT A §
fo Sfta-omq & 5@ watg # ‘SmeAr T R K AT gl gem Av) §
A AT At sraia a farai & afeqer aqme’ F g ge
faear &7 & aviT FEAT 1* a8 gEU FTFH RN F a8 aara 6 39T
qTET FT AT X TS AT F AT FT FIOT F4T AT

1. Material 2.- Non-material
3. Inorganic 4. Organic

5. Spirit ‘ 6. Galaxies

7. Island universes 8. Cosmos

*, 3dt mre ot (Galaxy) STaR A (Milky way) 1 9aig-
AT AT AR IEwT I qv ‘gl ant’ | e § @ o st
‘el wEa €1 TOW sEEm AR | NI @A W OEl W ¥ Ow



ST 3

ari & wwafaa qet o awe frafat & fawg § oy freag o wik
qor arefes F14 § | frafa s § goaw i) e safy fafea
gaRgm N g o A g s a g &1 ad ¥
WR gU T S AT AT aar Sty & gvary § e faue &
T g1 A HATEAT & I ® AW A ferwfim s o apea Ay wifes

ar g1 3R A e ar frars 3@ E——aet st @ staar a9 @
TY A F—A A TH AHTEOEN F g dEEq 1w qg gen
faza (Universe) 3\ gamr fasw sga aw, fag afdfma 310

fareg st @ e QY awqgy WY Y A & qww faeg agm A,
forg aew & 293 & ww fead ] §) g Agfoer (nebula)
Tgd 1 TR A TB A I & @ s ) feeg wast gRrd
T, g fama Q, faore age R aga i wfas 1o feam
&\ & s AgfRETg (extra-galactic-nebulac) Fgewmt §\

sy frr arframTelt gREAT & v @Y an @ T el swvi gt
W St gATO ATETIOTT &Y €Y AYE STHew ATl w1 aWE™ &\ ag W
e fomm & & www gaw ‘e’ ) sl oR-oR s “fama”
£ T # faewe § o Ufasa”’ e gad W 9 W s T ger
s & fog Sumwa g st ® o s Agrfewi & fouy o F
AT “‘Iq fama” (sub-universes) sraar “gia faza”’ (island universes)
g o g1 farg T fou ‘fama”’ weq stm Wt wafem g sl gt
“faza”’ wer & g T wAE gio-fazal ¥ st wEw At W
forar sman 31 T A “agmee”’ Wt g € SR o W) TRl &
T A9 sat w eaw § @A qEew )

“faga’’ mer & & faw st § waEw W & Y s« sifafraan
a1 gt § SAN a= & fou 3w g § wa famal & wEw & fog
Yagrrg”’ e W &t s faran man —"fasa”’ @ A

) —ITETE

A

1. Destiny



¥ R AR "

feafa & Freor 3w g Wi gutaam § a9 & fou ag s=et dw fw
qg> g/ AT afefeafa # St 3 seor e | faer § Sl o srAn
T Ffegd | T TH 59 (T T ITT00 JTRATITEY ATHAT ¥ T Ty
&\ srfue frerarenss fad=rmr %Y srmaaaar aY a8 § @R R S fog
quy ot gaee e |

gAd ¥ agal & fou a1 a8 99 7 @R g § | wefa adnfaa
€7 1 § X ATATT 3 qETOr i WY FAT T |
a7 & a¥sa §, Aex gufafa’ &, agwifar &, =maar & ik wif
g1 T g T gafy S=gedt A F fou q3w wfaw) A S qunfy
fa=reaTd 7w Y sraRy €Y ATHiOT TS & | 99 g 0@, A SEr
AT-Fd Afrez qoT faeehR & fifsa 78 7 q@ @vraa: gad §qw
FY WTEAT I &Y AT & R F-F q) AT 99 oo™ F Y W
HTAT & |

foorg ot feafa ok o SoRafacs & afa fataqer @ F9-
TS THEFATEY HEAT F a8 qroe F &Y afvwa fowmg #v sfe & =@
53 X foam FT 7 R T FraeE Tl F 7gTd B Q0§ § qAT
Foifaa TATTTES TR FAT I A1 F1 qHEST FH 3 fou afus
IYANI ZATT ST Wiaex # gAR G AWarer § | gH g T T@Ar
anfen f a1, freg sfoTmam wTsa &1 @ s faemes i) wfe-
T FEE qE

T T ¥ qgoT F9 @1 a8 § 5 g oF aferE 9w 0o @ el
| T TF Afer, ffeg a9 IR IEIT FT 3 | WA A €, Tg TS
FE?

AT AT HA(TF qF FAC

TS AT & gaed & faame R sFEam § s amfas i)
T N3y rifas, faad sremge § agmve-fasm v aafase §, e

1. Symmetry 2. Cosmography 3. Cosmology



ST Y

7w aform ax 9g = 1 & £ ag wifaes serq e genge aamei'a ave
a1 8, ar foma g g¥ ST I 9T grar & S} fSaa agrar ¥
g9 ITHT 9T TICTATYEF U FT Goha & SAHT GEqT L | gH A
| &Y AT § T GHh &, TTHT ATHHT F G g AR fFr &
T T UH-gaL & 99% W1 F3 g § | wwa  fr ag dear 9 & sfus
g g e & fou ew Wifas fasma & o s &t ik ame a0
F-ST F1 WY ZR AT el & G149 H fafase F39 F @ FY GaO
LT HT THA | Wmmmaﬁzm‘@ﬁ“w%| EuEy
aﬁﬁﬂaaﬁ?ﬁm@sﬁ T ft gw afefaq & gur afq, 3, qramfn,”
g chziwn“a forg Tgaar av S A F fafvw @99 §
T I F [TA T g |

=] = ag Soat & F gafa spft aF s aarel #1 sifea |@4-
AT AL AT & T F qAH &Y T 1 /7 AV oy v A 39 ofy ferw
HELATU 7 TC @ & A8 ¢ faRma: qur 3 9 & stfafem wifas
ST T T W TET IO 1R g I 59 Fgs & sifeqe X saae & fog
sfrara: smaa g1 ¢ wfa & ST &Y fder umerE w5 o7 7 g
T3 &1 AfRa &9 § 41 99 g9 g—-afE 9w F1 ¥ 9 99§
3 &Y o, st QO AfERTe qu gfaEmg o S & ST oA A |
Z=oT WY &1 1 F5T (1T ATHI, FTS, To7 A ST & T 56 0 D
S & gEL S 7 fwior T @ § 7 oA sy PR 9=t |,
7w qor AT BRar A sraeEEar 98 S ?

AT TAT AT &1 a6t ¢ & g0 30 a1 9% srasgear & afus
X ] @ 8, (g o IoF 39 WwWEang Ti9dl a1 1 o4 a1
FAT IS | IGHT AT &, 3 19 § THT FAT Ffo7 ¢ | I F7aT
qg FIE T AT §—AS ATHT AT 737 A Y srfirar oo oK

1. Entities 2. Space, Time, Matter, Energy
3. Quasi-entities 4. Metabolism
5. Entropy 6. Creation 7. Master entity



% R AR AT

e ot ¥ QA0 & amfaw §? @ 9y SwdE W0 e
Yyaduroragy &' 7 I SEs famr .0 Go ) G e ! W ag
o g e & Fror a, il o sfaomget & WROgn
aar gpfas famt & frfa @ o| &1 F8 a9 99 @T
g7 T A srufeafy § @ d@9 A awe el serafera &
ST 27

WA 3 GFFT § Y qSH! FT A A F AW SR AR
gT F TN AT ST T, g g/ of T R faa=g faug &
SeRETSIT Gl FAT AT | gH 3F AGTaYY q4T GIATdT AT T START
=@ {339 F 390 -4 o F fou styat 5 amat & fou 78 T fge
e =g amon F famr & gury seEa” gfg o waw aadr § | Fare-
AT & HEAIT FIJ THF AT |f T, fofeg smammqor =am =9 &T-
FAT FT X AT g & 5 wwaa: 3@ qaR ¥ $9 U8 Teew s
sraey fagmm & fF® SO 39 aret #1E a faaaftg e
gw fad aa, frer, geme, aeafaaaT #1259 T JaAT FE g § |
frg afs 3@ @=ro e Jaar F7 Afiqe g1 W ar ag fagasardy
AT FfgU | Faw wWT styar mfag &7 & & fou syan e
IO &1 FTS-TIAT fase |/ € I1q F37 &7 AT T@1 fean
ST g |

¢, afz gw =g at 3 = B & g fenfaa w7 awd -
(1) s=m aR w7 (faww) qur () #= 3k st iR @
R aiwel & agS dia awn # e N gaw g awad E )

2. God 3. Primitive

¥. ®® ¥ § gEwr qfomer @t & o awar g aws
(cosmos ) & weaw ¥ FRIVE-TEAT fa@@ ( cosmography )
w1 A W g N qwlt & wew § wWe  ( geography )
w3

5. World-dynamic



Fr? F9°7 917

fore™ qei & g F% g 7 THE T I & 6 5 TS F FrA
# garo 9w @fia g o oFm A ogw s s afg g
ITRT qHAT & STHT o1 | gH fovaqem &7 9 & 39 R faa F
¥ g ag-Afeg & M1 qear €, RS gA gfg R EH
ATET § IHE JoAT H q9aq: 98 ST AW a3T & Sler g1 -
foamal SR TN ATEETEt #7 AfRT § gH 5 S & avaed H saed
afen @R sfos faard & 2@9se A &) o9 9% w90 @I g |
s wifew fF afg ga orafs sgfal, s@s amfas sfeat qar
STt it # SN ¥ 9T g 9 A1 AT g9 Fgt A S |
IETETTH, o qF AT WATGF SR et a1 T 2y afg g o-
Hufer Y s gfg qum se 1 wfas wgea 3| 9aEq: TAT q9d
T AT ST FATL AT &7 AQUAT ST At T foraety ot 3 oi”
gw faeafafaa A7 szat &1 99¢ 9 § a9 g1 a6 |

9 FR0E FT @@€7 F7T g 7

T FRIE &1 R & g g !

T AZS FT Afeaea #41 § 7

T8 FXA——FAT 7 —FT qTAFHF T7 &% I W T T g A
7 wrefas, frmg wrifes SO # & 3 7=, TEamET, F1, Hel-
TS AT(E & faqe § F9 0000 a1q g W 964 § | T TA—Ha 7
~% I H g0 ATEHTas (aR1 67, FTAT F SITET AT BT 9T AgTeHtsi
(&1 fazat) & T GO IO FT Jeo@ FIA FT W G F
g g | faeg @ agmmee F1 sfeqea a4t & 7 59 W F IO H aWE
&H a@Y Fe oo fF “Srac fr e’ | Gar wrew asar § 6 g faew
& W qX Xfqas &9 gan & o g fou ag o s & | fReg g

1. Dogmas 2. Psyche
3. Gravitation 4. Protoplasm
5. Galaxies



¢ R #R "

fommg @ § gaR FY aEar T N & FR0, gAR A O 9 a8
5 IS4 FAT & F Fgme grae ‘i N woafaen i g R g
HAUT T TFT FT FT ST AT o6 S w0 997 @ e &
R E I TET NI T WA | I F1e H 99 sy St F wr
FATR TaT T A F T (11 g fog sramq |y a-60ra O
sraar fard @Y o €| SNE ¥ R AT o7 TEE g AT | Atk gw
FI @ A T W T0S-JFH g8 g8 F-H H ¥ TS FT A<
| ¥ W gud A & R ! WA SR S0 ar wgn wgr
frg A Y @ T ATl Of & o=T @A g

faa=a &7 qror

T Bt fraw & e awt 1 I)a 7 & fou § 51 fadq=w #1399
AI3-¥ TR TF & AT AT AR §, AR 7T AR o
1 39 Jral § gAfeaq A & fou arazas & g & Igmey’ qwa w81
THE FIATE | AR qRAtawal dias aeg ‘T’ & e § e
s FT START Afaw Sfaa grm 3 aweay frefefag §—

(2) FgIE § AT F T qFT F & q¥GH { 79 R § =
FLA & ATAAHAT KT fqa= | #9739 a1 & fou goce 107 faemm
g for e w9 | T 3o M- At & SN Y g/ S A A #7 awig
¥ foegew #X o aam &1 o famm @ 37 e S
TS ¢ | = € g6 gar s Anfge | g/ oo w1 & feg sy
wanfer fadzr ST gq & SR g &Tew afer T St e afaw faer
2 ¢ WA @ FT &1 AT FgAr J1fg)

(R) &« s gfsal g @R 9 T 9@ #7 agear §
Wifaw age & e & 1 s famam § SO gt 1 (91 7%7 #7)
T feiRor | g @19 g 99 A Y g qneil § ST 99 |

1. Cosmic facts 2. Indication 3. Place



b IEEL R

gH ST T T 3T AT § § @i 2, g w1, semer
agqr I ¥ W) gHR "N WA g & frsm sfwae § qan was
emafa & worer o< Afafs & ar g Faw qrarer fauEg & 7 a1 S99
firey &fal & 7 1FT Faw ag=d § & & SR F; o qrd & ST
SR T 9T SAET JoAT # IY Jo0 AR IUL0T qHAT ST FHaT § ¢
g9 ag Yo 4 f6 s suet wifaw s wei-wifa fatfa &
T § R afs ow feRw gfeewior & a7 v @ o faoge o R
SEEY

(3) g=it %t Safa qar Siaeeg 4@ 781 1 q&@r R 9%
faaor & avafraa gweams 1 fa@=T

(¥) STaEE SEq & @ET @ o 9R 3w e
S # IEF  fTATE-TATE FT A& | FT ST HT JIGAE TF ST
o & foaat fase 390 @ qeat & qos & frepea! faRiw s
qfefeafaat #§ & gom & staam ag wfFnm agmve Wi H &S gf 7
(78 o & f& it a5 sfra Y Safa qar saaT afim i ¢ a@
Tqee AET g1 Tt @ | fRT 3 g¥ gaw i srfas i anerei #7 sifeea
Y T FAT T4qT 2) |

(1) gei-frag aTsa AT FgUE-EEEE ATt & faw
¥ w9 guad’ | oo W gfowe qar fagd afkferfat § seer
gfezaior srenafes ov ) o 99 F gfee-Fror ¥ saifaw qan se-fasm
T SIS STHTON & ATy yfere ardored o 1w § | SFfa A sfogear
AT FIE ITYRN FROM TG G ST |

(%) Sfo@ w9" &1 FoanT U7 FEVS-THAT  Fraeer @I &
fou Swan @ @t ot & ameEt & &7 § aefeat & oais
YT |

(9) o= & yam wifee oy & &7 ¥ 7y & Afasw & graey

1. Planets 2. Sentient life
3. Fourth adjustment 4. Generic Mind



g0 AR R AT

# 75 g 4 ™ &)1 78 o & for s vAX &7 § e
T A=A wE asgfte qur @ & feu W e g wmw
T WA Y SR Y age g & i wsw wnfa s W Sifaa @ e
AT A AT T FY AT FETA HT SAT ALY JAT I TAL &
AT X I IRIfE gafa Har v =1fgw )

HeAq § 9 g9H AT § gg Farr v g fFoaw #v S -
o faama gonm @—FRwax dfas & §—sik 5o g 3@ s
# wem v oy feafa e g2 8, S R fm F #Y A5 #1 I
FT EHT ALY S IqET FTR@T H9T g1 A1fgq | gAY Wifaw s
T A ATITAT FARH F AT qqT FL SEq ) qaedT HT Iq
AT &1 qEA FT AT GTF F AT 1 T AFIAT FT AT
FIA F I3 § FAN TISHI & g TS waq' F famior § Fraert
Y FEEaT & foq 918t AT @St FX G —FH ¥ FW OF Aoux F;
TTRT av @i & faar 31 oW & qest § 5 A6 ¥ 3o afuw s
sifera T o3 | faeeg sae & €Y i fafaa sk afessa e s
T IEm A A fomafi a7 aw fFgremm
WA # g 9 FH FT Q@ & a1 Bq | JfEw qWrEAT av ag
far et g O STERlY R SYSITR T@w FT Maw &Y a7 § e § |
anfr a1 gAT fam e srrar AT €Y & | arafas wae Y 9 91 &t
T I

o W= %1 g/ fawior s =gy & ST Ar9 F4y g =nfge ?
W g waura 99§ a9 @ A€ #g g9q 1 9 947 a8 qRa-am
g AT 99 § A1 AT A oreaT §, e @ e emam 7 s
ga = faas-gwa awvaa’ & Fg g ¢

Cosmic castle

Scaffold

Blue-print

Adjustment through understanding

B N



HEATT ]
7t wfzwed & foy w0t @

a9 ¥ 98O g 3 T W AR #3F ‘qan @ d9 § aqa-
STfq & T R F1 grare y=foq qromst § gaeE 7@ & fou
T §WA JUCE FIXOT G § 77 TEHT I LY gH ST T X A 3
fF “gi” 1 aga-¥ A AW & gF awrtt & fou qur fawiq 9=-
e & fou iR gvad: I8 arifast & fou ot sawTr I far=
& TFHTHF g | 39 9 R I fomr #7@ & foq gaq agor 17
ar ag g v forew 2 aul ¥ 39 e J@re & aw & § 78, g
¥ T MTAST T ¥ Y g, gelt qur w7 9g faeawfua @
T § SR SuE (AT ) ST OF qrEe AT # o afae’ e
F s gfaweEE oW ¥ W@ faar @ )

7 HTT qTAfAF G 9T WY [ wgwaqw § i f6 THHT R
7g g [F FEOE-EAT F WA o gu-ee fageal #r smg
AT gH T A IAwE AT FI T T foar 1 9T F ghe
FETET gueag’ Fradl Ffq § agd 37 F3H 91T g | T9H qag
TEY &1 e 6 ag FIW T § S 199 ST TG AT gHar | A
gH T T FI TFR A FT A g1 AT Frfgw 5 gw fiwra-
artt & R gW s ar (§4) ¥ gr-ary fyg A & ara-
AT foaaor FX @ €, SO § w_y A & W A g
e Y faeme €

1. Spiral 2. Geo-centric
3. Helio-centric 4. ZEccentric
5. Cosmic adjustment 6. Peripheral



R ar AR vy

afs s R 1 ¥ gard feafa #1 39 ke & W O & e
qfefaq T& & a7 § | gATQ JIfeaar &1 FI0 ql TS 00 & { )
X FIT T TG ATATF TG g1 AT § 6 g7 W SRERGU T Afea-
FI fozama &1 gor fadg 72 5 wger & fonefy 7 it s 1 fafir-
S2qT HIX Iegvear faaAm &7 ag @wa g R sad ¥ o g 39
T A A R frg feww §ag A @ Q@Y A § a1 w1
# S feafq & s &) §) @ @ X 7 Sa=T afe war T9E-
fr doeq’ & FI07 | qETE A S GOSH—AH1, FT, 57 97
Fei—a gftz & @t sAH s & fTege & awe § | SER
ATHTT §, IH ATILN §, IqF GoA § AT T SO & (g & w9
FoU H FIT A THY a1 G ¢ o afgeh qur afvww & o
AT 7 GF | I g § 6 O ¥ Iga gufeafy wwfa Y &
gt quT Q9F FeAT 3\ fFeg 5@ g F AT F srewndy ¥ 9=
¥ 9ge & gH IqF TEEeT § WITH  AYAT ATH-NIF qGl g1 T
TR AT ST TAT AL ATA q WY T AT 9% frg=ror Taar
LT | 37 SO H AT & Aged qeaed] gaTd WY 9T & #iT-
TS &1 16 HT a4 9 &7 g7 AMA-A &1 afr o2 fa= #73 &
fou qur fasg & =uaTX FY GUAT ¥ A0 FY qfFq, IR qrAwAr
qIT SEH FIOAT F FAE F & fouq afew sow fafa ¥
g g

ATH-HfrghdT qIT AMESHAT 7 dHF@ § gAR fa=ard )
afaaey 57 @ § AR gAr fvmt # fafaasew s w@r g
gWaq: 98 Afaa W g1 g7 A § aR gAR fa=nd ® g8 a-
frezar® o & A€ Gl | gH 3@ GEIC FT S AUAT SR F &
gTO 9T Y §haT 21 FRIUE & greey A guR fou Fel ar Newtt

1. Chemical composition 2. Psychozoic era
3. Ego-centrism 4. Anthropomorphism
5. Objectivity 6. Protons



it vttt & fog wt aas 0

a1 gHAge’ F FfEwor A FooAr FEAT @ T F AR A W
IHT FFEATT ¥ STANT § FT TFq ¢ | vy g ag i e Fa
&Y qear & fF safeafrss’ fasmearar §—ada oY sr9aT wEsta
N gfee ¥ & Fommey qun s & H—ei dfiaar @ §)
g weTe ¥ afigqe &1 IS &1 geaT §R Ay oA @i
¥ fou ¥ awgfear & wFamt Svgw gt @ s SE R @
T ATEAT & AW F7 fazg & 19 avay aee A1) are-ane =
frar ST TwaT 21

TIET # TH FT JUHfodq Ipeear, dfaw sgme F fou
shaefen F—fasT AT g F—agea Y sfeqa arom @R
78 Wt a1 33 faaw fF fme yamfw o’ & Fro-yag §
AT A &w R T Rl TR s  squ @— @
GEFTET ATAITAT F1 Feaar H1 Afwafad & a0eT FTAT sraas |
frvffa & wade & faofasal &1 aEfaa Teaisa < @1 & fog ok
AT T 9f@” sreAafeaaT 1 afefag frosr s & fou amg
A AR AGfFTI F 91T F1 Aragwar d Afas 7g<a AT TEd
g1 “gaft =y wfiw e AR @ & qurfy H AT 9% wvEar
F IO B dfFT FT I AT AHAT B

g garQr Wifas feiaT & 10T g9TR /9 ® @i9aT &1 SraAn
Sow TE g =iy fafear gd sga afaw A g g, fe-
TRAY FT TAT IR TR § ag7 afas a7 a1 &, T A 5aw
AfFT g 9eT Sgd 999 gt § IR ST A 99 F) qgAE A
AT FATY AT FEl A=Y Y | TH AT § FAT FH AT W
FT QY Far g 7 AT AT I I qnEAAN F FO0U g faggew Ag
g 3R 3 A | 1T T GE-anfed T ATEET S @S & 1 arh
& geaed § W gH THT &1 FAT 18T | gH qHEd AR Tl & a1

1. Comets 2. Subjective
3. Geological ages 4. Automatic



¥ an H{R A7

YqAT FHAT FT AT A1fgT 1 i FH gER fou Fag § a8 W)
feremr & e 1 A &Y f6T Y ST FQ @ F fov ag I s
Y qUIT 5T T 2 |

T (AT Sfag TR 7 T a1 F7 qpataq § v fwar §
& 3o quT ATF AT @ 59 fora A A e § SOy @ w9
H oI5 AT 95T § | F% A1ES g MOaned W gl o g 1k
TEA1 H1 AV W a9 F1 33 Famm @ 1 8 FF 2 faa-imew & fowaw-
e aa & o qfewr fmer § a7 e ?, ;s aafy e
gER @ R FW & for at aga 9 qunfy ag s e
FY T Qe F U A ST gl UTAT § SR 39 FIEMR § e
qr Y T ¥ A e A feard ’AT) T sl sEw ey
W N & R g TRFAE SIS Sfrad & S1q arRifad srgat qor
e gfeswe qEeit & s fazamat qar fagral #Y qmar ¥ WY 98
wET g 2 |

7g 89 § f5 9% sAwwl ¥ oAy off@ gor W g R ¥
7g T F @ & o afifaa &9 o ot W gfe <@ o & @w-
wEl & STk Afew awedrgEs fAee R ) Ry dve
afewiar famasl F oY a1 S 5@ ATTEAT § 94 3 fOU TT-HAE
oH Tl FT AT H A ;T AT F I .

T A F T § g oF A4 T AT A ATGH gY
SN ¥ AT 3@ AT F F5 10 fE@rs 9 o« § 6 ey faww <m0
s &7 fra=wt war, epfaw’, faaer, s a1 gt ar
T sife qeaqur quT JEeRa AT & FT awa &1 9 S+ qEr
FLAT WY AEQ FAF ST SWN FT FEVS-faw T-Fea 1 Aqar g4
FT 9T qT @A WY 9r1 AT AT W TEH § AR @R 9

1. Interpretation 2. Moses
3. Lucretius 4, Spinoza
5. Locke 6. Pascal



it wfawd & fog ot das ™

Tga-t froriaes arY ff SR &Y A | @t aanfsaa & arifast
FT g T JTOY TG AT| W BRT Q¥ qEAl 7 §09g F37 § g <
og= 1 § fmer gt fRa o qwar @)1 @R gW ag o s
o Tt F1fge fF afz gv o a7 )@ @t o N9 SeAr gwg g
g1 9 @ gH Aoy riae Susferdt F ary & AT 9% AR
T&w Frat & fawg § fraar 1 @ &), F1) SE & g @ favg
foraeit & smarst Sarft 99, =R famm F smafaw snfasrd w1 fraw
&Y faga =9 § s fFar S, @@ W 59 aifgs st &t faerar a8
ST gFaT | gR AT fer € s w1 a1 o g B, feeg @
HfiFeqaTd gastifaq Agr gr adl |

Tg W T fame @ R gEReRq ¥ WS FRW gaA
BB § fF ST Srars-AerE & AT Y JoT, ST R 55 3% )
Tog & GIASA-gEETET ION A Wi §, AAT FREHL g1 Jwv g |
afs g0 50 ReEH-HTonT FaIve & g FUT HY GCAT FT JTAH FH1 A
foaaT 9Tg A ATAT ST AT 7o ofF foww 931 g@H aforw feaaT
Hfas FAT 92T ! AR a9 WY IW T FT AT GHFAT, ITHT FoaAT
FY IfEAT@ FIAT FEAT F | FHET AHT X A= I JoAT A
TF AIH TF gAR FAT FAF FU AT a9 Gt § R o
FY FET § FET AT WHFTE TAT FHAT AT TFAT ¢ | T TF R F105-
graedy TRl F goar W S FE-ATe g1 ST & foy
frett afte A & F 719° @) st 3 F oy F FrE-

1. Verification 2. Macrocosmos
3. Microscosmos 4. Amoeba

5. Electron 6. Quantities

7. Rotation period 8. Ammonia

9. Molecule



% R st WSy

FIS' FT A TF @ I @@ § W 937 81| T F&amsii #7
=FR F0 & fou gH afuw ax@ aafa Y srawsar g1

TETe FY AT FIA FT 3@ yAERTEt, g Fowens wwfa &
et T F U g A i’ FT STAnr FT awq § forad
B8 3R T Y g o F U@ F I FF F AW & | IS
gfaq <@ W § AR glaarems i 81 Qo 7 fadfa w@ (srwlq
go%) & F FET FWT 1 fo'=R000=UF FAN; {o-3=
\oes=8AT@l WAT; Qo'=3TW &, Qo '=gqw wr@at wm;
Qot'=uF @W; TAMS SAME| UF AW LRI § GRS &1
gEr § x Q0% T &1 T "ear & gAY 9gfa ¥ foww & foq €
F NS I3 I ST qSA| et F¥ 3 TULT F¥ AT STHT Y{ X Qo
ag FY g 9l & FRT I | FFH FT AT 3 X Qo FEER wiy FFS
21 o S Ao & A 4 arEw A 557 1 AE g9 o
o gfqew §ae g oe 8 fo 33 g&n a1 9 F9 F fou ¢
& qr9 9,000, OOO%W?QWWW%Wﬁ 90~ fomar
Tga swifts Tm @R =3 &

T I FETEl F1 T T FA & foU gH FAS "AIaiw B
M &1 T 20T Xx =0T TR FEWH H TS TNE
B § &Y ST arameor QfF w7 fam amar & J¥ (< 20°)
(2.4 x 20°)=%3x 2" 7g & &0 a6t ¥ foav J=we & &
SAH €T § |

W 37 & fou gt Y it f61e &t Iy & 1 397 Qo go*
=9o%|

ST #Y O At s fr —3.¥ X 0"+ 4 X Q0 =R.¥ X $o°
o84 X 0" =(R¥+0.94) X =YK X {0 | T FT IJTEW
Tga ww fFar S g1

1. Vibration-period 2. Ratio 3. Power arithmetic
4. Powers 5. Coeflicients



ot wfqei & fog aa aas 9
ford=m %1 qaesa
s 94 § f59 g9 faw Fgy § SO & ¥ gHI q v Ay
g g% & T TH-ITET AT § ARG g6 T8O 1 et AfgE
AT ITT g3 g IqH IO % A4 faamearad s#e g1 )
§ o gewfazomw ¥ % a9 a0 go W &)1 afs @Eae fawast
F1 IAFT A a1 dl S94 39 A HY Ieafa geaedT fagral ¥ T
&Y T afeade g1 AT IR q& FTLON HT TS =7 T TG AL I8 |
STra, 550 QT {THTRT GFaeeT 79 FTFAsHT FT 1T IRATH q°q-71
q< 94T & A8 X qTaa: 98 TS 6ot smar & i 397 g
rEed g1 3T ATAERTA A ar F fou g=E urr SueeT § #@i)
e fazamaicres ©7 # g5 W fFan o awar | g agi avgd
o O faFrai a1 N @iy g3 @A § & FqrT FAT A0ty o
T T e #Y famm § afvaaw & @ 3 7 &9 -
TFEN enfachor F7 g% &1 AT & FeAAT A TAW ¥ qfrwiaw
F7 faeqa faaroor faam s
Q. TIITEd: § T ATSTHAT &T T qT F &7 FEAT AT 915
FT AT 39 a1T F1 AT ATHIGT F&T 5 o gardr qonfas gfee &
AT AT BT JeAT g fgegall aom gt g @rer | & I
Y HEAT ATH 37T { FAS T AT B2 AR &) AL WAV &, T qg A oA
I T T qET T gLEAT FI FRAd &9 w9 7, 1 foa@ &y
# T F3 93T £ & | mfers gasor § f gu ardt #v "' g0
FYTT a9 T HUT AT q W1 Afers § 1 3 37/ F yAF arq quA
fafor” & g 99 @9 7@ § Sarqani o qg=Tar § S AT F}
T TEEAT A IR & fAa amar & | § | 3@ Wifas S 7
ﬁw%wamw%mmm%gwmﬁmﬁﬁwaﬁi
fage s&ar w1 wgTa T & g1

1. Ego-shrinking 2. Galileo
3. Newton 4. Radiation
qr—-=



14 awR T TS

R. Sim A Swfe &t ow feelt SR FT QW@ &0 qwar
ST gwar | g she-vamafs fawm s g e # Y §97 3 < g
Sud ww fFt afq-apfos’ soar sfcarg asT f smasawa
T | TS fou gaar wafas sfFd & qatx § o) 5AH & sfuswi
A 2 T awg W 91T § 1 gW w9 Y 79 it a1 38 auew € R g
sier qaT afig & = & &g 9 9@ a9 foar 31 uE ) & Q1 g5
siyafasrel” ofqy ATaeaTT § Qe SERiast § Safaq A #1 K
IAL FT AT A AR ¥ @rA-fammr” amy § fasifas #7167
IR AGEFL T F g & o g1 g et smge F efar &1
qU R afieFa F F fog aga-ar F19 ar g1 39 R A & fou
AT 3T Tewt F1 fwtor F37 &, ST A9y A A7 W A AT ]
I I g B3I S97 FX I Fo4 G WY S9 T 81 (ST F1 (1T &
oftorq F39 F @ F F TG FREQ qATq e -fasnfi aun
fra-frmfat ®1 o oy St WY gEEETOgET @ §; a9 -
fommet Rl shrarseY sraiq wifgewa® @gml § st Saenfat &
faroma sra #1 fazomwr fram &, safadt i Sffema g & o
I8 & S TG-Td I3 FT 947 ST §, Fifer & s =i g
sTfore &< o @ f afe o aga svar @ R annlt s== @1 ar
IR &Y AATEAF AT STAT SAGFHT GHHT 9 qTST T2ATE HY
FEA & TFAT &, TAT BIE-VIE AT & ATHAAT GIOWT F AHAI-
ufae® #Y soafe | 37wt § o= gfrms, 7@ qwi qur 9 Al
A fort 41 straaear g% § | steam & § g afkfeafa ax ofiw sfus
fa= o o &1

1. Supernatural 2. Micro-biologist
3. Cell 4. Chemist

5. Fossiliferous 6. Cambrian
© 7. Statistician 8. Improbable

9. Accidental synthesis 10. Amino-acid



ot wfaee & fog adt e R

3. T qeE qX St F fawmw F sfagm § amg-siasea *
N FTHFTHAAT HX AR A §9 foaza H—agATdr e §—
qeEl & T AT IAAAT & [ FT TF A< 7AW IH 78
frwost & ar dirg & fwo ff femalie a1 g =S )
fafmfimr o RadH n aere) o« ag Tae gie F ago o
e ferF axgfes gfte ¥ @ o g a1 3@ qIAT 1IN A FAS
qedt & &Y ST @A FT ATGAFAT A1 § AT 7 T ST AfTHIK
R

¥. QHET SO W G & e fapfaa ®9 w0 q9qT aiess-gad
ST T FEATEAT 9T FEAT 3 FIW gH I8 THE FIA & fog aregq
&1 95aT & 6 AT qaT s qee {1q v #y Sfaw fawrat w
Fq TF SHM-AA &Y GHAAT AT | SHferF gwmaaT Y ag & fF 9w S|
famra #1 galgse &7 Wt 78 §— Fafcree”’ weq &1 AT AT g
AT IFL I8 T gt Jen fo syt w1 et wWivE am
Hrew e qffafaat e 1T § a1 9 #1 S R fawm
sfrard gt o §

Y. T AR § T faowr el qur st & afeca 9
¥t aga sify vwmaen faars & € fomd A it faege & afifam
TE & | T SHT A& 3991 q@Ea & fF 99 w@dfag awar
FHAT g 1 R SesqT FY AWTEAT § A (AR AT & T F FRW
AT FeqaT-afaa & fog 3@ awTamt &1 wegTa THe & § | 7eai-faar)
AT & U s areafa® Tore & Feaardid g T TI6E FTIT Tg¥

1. Psycho-zoic Era

*ogr 2z gu g fored quet Y qedtw qugt & oW A w o
T 9t o o sifweae g sraar o g (Pleistocene
period) %EY &\ AT & faww & wew § ® g @2 fa=w oW ww
& frar s

2. Axiomatic



%o AR 3T AT

2 5 e afe-avaeT wfig &1 5 Ao o iR e s
Y FTIAFAT & |

% 9 g faT-arad fafeor’ & eiaga T ST Fe A
EHAT ST &1 T | T TqACH § AR Y A AT § FHL IS T
qF T FAS T & qF ' Tl &, Feg 0T [Feqe g=me aoast o 6
Ffew #1 g1 |F aROTHEAET  ITATIfaE GERSHTG geaTET gHIT
N g7 98 T4T & AR g1 gfzat & fou spi=s axred &1 g9ar
qUT IART fadE ATEAT AT AT GHIT W (AR HTEE 8l
TR

T v #r feafq & frewor & agrs i o0 qreEl A sRer
fearly it & 7 39 scgma & smafaw afvorw & e sgs &1
@ e F fou e faowte § sSmegas o WA | qafy =
¥ IO FT @A TEFEH et § e 467 o1 )R 39 17 s
FTIfT q3T & gR A9 | fagwm off qnfa 7 @9 % fawm & qoiar
ATF AW SN Jq Y I JAT AATHA gHTRS A 39 faam v
faaa qar A9 F@F qTA-ON WAl &1 NfqUET FAT {17 aeat
#1 fomr gx foar o 97 & sfawim @ &1 fafraq @i
AT AT |

AT WA F7 TS & 0F a8 WISA g1 T F For R arfor
fram & avg s s faere @, 5 saaT agd gy o &
FIX 0 f S #1 safa iz o & fou fa seifes et «fa-
st AfFT T A 3 37 Y ATTAFAT TEl g AT ATH & AT
& qrgfa® ST F q3F A9 faa1d F a fawra & w0 3w
T S # AT A feafq o SF waiem F @vaew § aWT-gAT qX
gATIET FIAT Fae gaseq: wifad ) 78, g amws W Q)
g

1. Electro-magnetic radiation 2. Spectrum
3. Octave 4. Philosophies



HEATT 3
A7 &t sl seafa & faum &

e sem § g5 a® 1 A § T@FL W 48 TR AT
qgaT € £ aqwme a9t sEeatal & g w7 qeat Y aeay
sfafFar & qvaeg § 7R faa=an wtaas €1 5@ Swa-gvae 3aM
TRAT—FAT, Y 3 F— 9T A faa=a &7 9 F3 & fou gn
FEmE-ET-faae & giiefo fFu o e 90 agnve-=er-
faame & srraeal & S IeEl H AN A feafy fraior-aeaesy
O FI Sifeaaqa queaT &1 a9 ft afwfsg g1 aaearag g fw
STHTRT JAT TLAT AT THIHT SO § A FT &I 77 2 | g0
2 f& s § g s 1 % 73 fawe fF 2w g wifew qa # asy
Fr feafq awsr axa Y faam 7 F3 wWfa a1 FT 99, S & IR
9 T 9T 39 A 9% 9 g1 a6 1 ey feafq ay aare g gy
g W fad Ty v I3, fig 9F IR I W @
T |

% A {6 gn Fgme-T=r-fawe #t wqe aformer & grae §
TET Fo o THHT FAE ¥ I G g e FT AT T )

{. agmetEta faw™ (cosmogony) @ur F@ge-famE@ (cos-
mology) Teq ¥t get & rafraa § i gt aguoe-w=A 1 faw ™ (cos-
mography) ¥ fog gaa wifaqu sEw faan it s ) Qe W
qean g fe mee-wiw-wiar W 3w WE T wwee feeg waw =
H ww wreon w1 s fafga 1 SR g@R & g awasw (M _taphy-
sics) Y g% maTfad s gt )



R qrR AR w7

qfcamaT & fou age SFIq - TS F——af T W7 stz
fog a2 1 #feq &1 &7 9 IoHT @ fF ST @ W owifaw
s & sfafem @ik W go afwa 31 fRR oY, s oforar 3
mE ® of, sEmve-wE-fae o faem ) wwem Smar §—aar
famme ot sEFR @R wETEAl & fqfea @1 afs F-el ag
AT X" ST ATHH 94T § AT SHA § anfHe srmRan #Y =afq
frrecly & @Y o o =8 @ &) W SR =W § oA iR
AT T qoT TSI T AGTq TH-HIGT SITGT & STy HT Fa2T g
¥ g FrE @fe adi e

FH Y FH IH TUT AT & SO T Aqasg, T S9HT qfFam F
Fegge #) faaoners w7 # & @ifaa w1 gafy agt sgve-wen
fasm &1 e faam & & &1 7 awga fear @ qonfr sed
difew fagq ¥ dcear a1 AfaF g 5 ag Faa! seaww +1 QUi
Irfase” T gear & N smfis quT sy fER w1 39 aw ¥
TG S FT Fe&HT WY T qhaT ¢ |

aTg ¥ ga siT & fog a1 S ardwar 1 gfte 373, fag oF a
A g ¥ EY o g R straemdr aifvd & srsmmer ¥ Fgme-=Er
fasm Y aga sfers agraT fro adl 1 9T OF St IR
7g & fF Fo0fes" #1 g a9 T ¥ T ¥ TAE G 9T @b )
g fafe @m & gra sr-aeu’ Gt Sfew wamatt B ard
F il g=r ¥ faag @1 I 81 smasiiE s # grefas
Feeafaat-gR qaTe. AGAT FT1S q99 a1 w0 F W Afud 9w o7

1. Scicntific philosophy
. TH e JPTANG & @IEETW A Sfuw 1 svAEe s

oS JTIT ARG NErwaAr i @ E
3. Intellectual voltage 4. Charged
5. Shock 6. Chlorophyll

7. Photo-synthesis 8. Archeo-zoic era 9. Algae



weT FY it geafe & fawa Lt

THRI-GTSTO T T ST FT WY 4F | FIEAHE I F 351 &
Stfees G O 59 A9 & qreft § 6 99 qwa & srwaw @ wr At
&I AT Y AT qAY g § | QAT FT O § T TAT0 &Y AT
g 5 o & il FU3 av g W g &1 fafeer’ sor & ar Ry
T gaT & | gfa w18 & gorr Y 1 A) aga &Y AeT | FE G quibr
FITT " LT Jg THE FA & {6 ardd &7 favg (F7 & 7 gAR
faR qri-ga #1 faww) afq avm ar &1 = faww A wfa
FT &Y ST srazy fawar &, g = ag & 5 @ wefa &1 #rm
TR ? I H FSA1 51 Q4T 747 17 g a%ar § Fr foad ¥ ag wfq a=e
A BTG & & FqAE - & 9T # fas-fase F¢ s § aaax
frifiia gt <t & qanfa FST af o wwg § W ag A =
g g ?

Ig TR 5 T ¥ foU agq oR §1 g7 39 g &Y FEA
T YT AATS1 § qoT QUSaswedt BH-g8l § A1 g8 & fog i}
& Feafaat g ifvw gt aeget & (faad gw i afiwfea
g) shfaa @ & fou g7 grsgiom &1 §ifeww® § qearacr’ Fal
QAT § AR 3@ 9P # it w93 It S g § Su fasr wwan
WAT§ | I NI a1 2 fF g7 o =@ fafrr st MY Samw s @ &1
g9 w@q: frafaat &)

fafirer fammal & agaw 7 97 =01 IR § | F-WEA - -
feror famma"!, -, oromifas AifaEt? qur sfae®, s @i

1. Carboniferous 2. Paleozoic era

3. Radiation 4, Fern

5. Mass 6. Parasite

7. Helium 8. Transformation

9. Self-regulating 10. Geo-chemistry
11. Radiology 12. Stratigraphy

13. Atomic physics 14. Astronomy



¥ am A} 4T

¥ 7g w2 fafeq @t & fr g0’ &1 @iw g fafswor i swfa &
TR § | qRAAFT § Gl JAT SARGAT F SAATSAL Spatq Rt
(fossils) & sreoae & g¥ F1 FoAT F qfeamor &7 safeafaar &1 )
Haa fresar & iR wforehar WifasT qum ara wife’” & agmar ¥ a8y
FIfee & ATl F1 HTGT GIAAT F geaeT H T 9g7 O gAT
[ &

Y T AT ST & Sremae W shafasma® &7 afqss avew
F2 arat ¥ arr Ty g1 Hifedt F oA F i o9 @9 g @ SHu%
WY SFRET &7 S & fra=er gran & faaen fF ggeadt ard & -
fafszor qu1 gedt & ST AW FT ATAT AT g FIA B
feu g s uw oo fafira dafas &= & aui qun fafat
geaed T asar & fad Fo diftw @ Fm Sfaw s
gH a8 | & fF wBfa & aga-¥ fawm g sifawrst & fou qur
TEEteF et F fou uF-aum g iR, Srar fF e fasa afem
qamET T g, afs gW ag TEEI FX S fF g9 g & aga sfas
gt o 39 e § F0ET a7 o famme § e st fasfaa
sTfort &1 e & Q1 g 3@ aform a3 gg=e i ages-=ar #y
AISHAT # S-5AT F1 AT T A7 &7 9377

afg FEmve-=AT &1 faawor si¥ sreugw searey ¥ fFar s av
ag w%e gt s T 2w faam &t farame aga sfas 8 o 59w e
sifees fauat &1 qurET 81 a8 AT AF ¢ @ IEaw a ataea
HATT § IHT A fqa= e TG 81 faeg afs gar i
F1 9w 7 # feafq F fatoones swifiar § o difag <@
9T @ 98 fqa=e 9T AT 81 3 A ¥ g Wifas S &
I FY TIR@T T FIA & S TIA FF IF 57 T § 6 &7
ferareor & &R S| T arfas R STETOIT qeAT X & & qur -

1. Matter 2. Paleontology
3. Astrophysics 4. Biology



AT wY e geafa & faoa & EL

FT TG AT T A H 5 7 qodl F Sg@e ¥ A1 IT61 qgraar
q T FY qEYT FFET H 9T AT F qAfa® a9 FT 9aqr Far
T ST ST G567 8 |

AT ATEAT F1 g&T i S9! qwar faeeg &) difug g o)
FETTS-TFI7E] HEATHT 9 fq=91C F 7T AT 40T 399 TS &1
IR AN T T vy # q1 @R qf@r &1 argad 9§ <Rl
qfews § g7 F T9-ATE FHFHL AT FT T4GT EOT | o g9 § agq
aifas oI AEN FAY AAEY 1 TGO F GHIA F AT A gH AV
st Atfafaar &1 afs gara @ sfaem Sar s ot fAeaweg gardr
qHSAT agd =0 JAIT gRil, (g areqa § g7 il aF J@me :1
g8 &I & AR T8 &1 @lew IaFT quH qfaq ax W gfeeara 7@
FT a1

FRITUE Graeey 19 | gAr<y o feafa @ a9 ywe & f, Sar s
AT H FAET AT T 8, T0 Wi S § 4% T A4 ATe-
3T GTC T & ATSH I 1S AT, $TF, 787 40 FAT € | 344
Y Fo0 HIT FoT areqd § TF g adr & at fafiwsr &7 § fqas1 areey-
o dag g afsw F o o fFar g ag R+ 3 =¥ F a|”
AN FTS FT GI9 FA9F SHTAG THH E=mc’ § | 39 THH
FT 9T g & & To0H m &1 91 E § ©Oafed #39 & {30 spar st
1 qua afEmr & geaue ¥ qfrg & & (B0 g8 whrr & aw
¢ FT TR FTAT 94T § A1 qqQ S(F AT TFHIF A% |
T TFR Amfewar & fagra 1 gfte § g smEw SR
FT H1 W o gfima w3 fan-we” &1 89 2 faar srar ) faeg
gAY aaHT ATagIfE faa=m & fou Sogaq S| aarsi &1 Q1
A} ¥ Haferq I ST 5 Jeaeiaan 1 AfeAmaare #1 qEmg

1. (Pluto) 2. Unit
3. Theory of relativity 4. Spacc-time
5. Equivalence 6. Postulates



R& ar R AT

wﬁgqsre&amm R g -79 e #311 g eY ame
Ffg-grarit 5 <o gfafml suar aF=t & foog & q-oF a9
Fg 1 3fua grm

I I qormeTd

sfaema aamar & fF fora 5 goe awt # qe gegfaat -
fafrra & o< @l & I o) & agT O smuTia W g
T GTEAl FY qUATETS” Fg Ghd &, IS T AT F AfGF  ATIH
FgH foar s wWifs T Fao F @ F Afafem R F aga
T GHTIASE § | AT & SeT<) a7 qgrEar & {997 8w samer & 3
T & NRATAL FT AT AE] B A AT T JAHTT TG ARTHT FEr
F qr fFE TR FT ST AT GHAT & T J FT FeAU T Anfa-
SFTT AR foahrar gorm § O & qUas ¥ (&7 /SA1 FY qA {7 q4v
fram &1 garaw F R TR 9 AR foreqa sifew g & fafie
qfefeafant ® auem & ggEar $@ ® &) S reuaedT gn 99w
famrs A & ¥ F9 FO § quv AfwEl $R gHIEN § TEIEIq 98-
0T Y AT @A {39 aga qgEar wEr {1 R = ol &
T AT AT GEF(AAT FT WAT AT Th ¢ AT ST FAA F
TTIAT FT T § |

Se ¥ | g I awr dew ¥ o) s ¥ /T AT
FTH 9 AT 97, STY TG ATF F1S a6 39 (@ QA9
FIN G =T, Fifs @ qfeass W faFm S @ a1 = T
a arfeEt ¥ arada F0 ¥ fou S s wifred? o aE o
S for et Y St & S ggrar & F o stgrsw qur af-
SFa gATS H1 ftor w2 aay &1 afx Aqsa FY stoAr fawr A an
AR sffa qar ghaa ® F< faxa A quEmel ST G99 F9 IR

1. Alphabets 2. Principle mammal or primate
3. Antennae



ATew wt e aafe & faom & Q9

JIN ATT FT AT A7 Y IJg* fou gmatas faarcfaftog & d@@a
fagi’ #1 fawior #<ar stfqam 41 3= 50 F19 F1 9 3 I 97
SIS F AT EST AT AALT TG AfF FITEHT §F F FIAT A A1-
TE AT Gl F GFS AR & fou gg W srazgs ar fF
3 fagl &1 999 wafaai qur fa=dd & amo enfw fear s amr-
fow wgarT & fou S 3 gl a1 axforl £t smazaesar g8 ik
I THY AT qforgt aAref} oY | ST N gH A% Fg gd & 5 qu
T ST X & U X T@F I saTtas gepfagl # fawm
F ¥ fou foam, vt @i afrg 1 gfeal 1 snfasr w0 @K
IAHT AT FLAT A7 & fog srframd g mam )

STt aurTeTel & HET AT AT FT ATV gU 30T F9 &
FARATGU I IFH T TAAT 3,3 F &7 § ¥ gUI 1% A &7 ery
F garem ¥ faamd ¥ Aas @kl A AT g WK a9 69 Y 99%-
qus;, fafiw deafodi § 3 o frog sk fafma o e ol &
A" A9, S AT A HR a9 TS 9T qEFraal § adi w
THRT F& AAE, T AR TAHET > T |

HEITHF T &1 TTHF AT & AR AR F T AT Y
st TEM & AW |9 & A & e farar) swiF &
ETT gAT ATY-a1e 9gfa Y a1 | afq ¥ JurATSTI—1eq T AT FF—
ag @t aiesfas gfe ¥ gw afiml, wfreal qor e ¥ afus
IHAT AAEIT FT FT ITT FT &7 Agl Gt T |

& sfafea QA =1 quETeTe W A w1 F faemme &1 uEw T
¥ FTS J g AR A FT A & | 981 | oo, qearg, 7 a9t
ay gfgd =i § R g@d § F AWfay § fed gedt & a19 aruiq
FATT T IATAL AT @i sifwa & Forea g &, A e
& HHTSA T A gav & |

1. Symbols 2. Phrases 3. Calendars
4. Latitude 5. Longitude



¢ ar AR 7=

FT I U TMA{HTF JUHISTE 7 G FUS-TTAT & Jeqg+ & fou
qgier & X 739 9= &1, fas S 977 arai T WST AT 997 §,
GHAN F ATTF TI & (o7 ITIFT &V | T TF AqTeET 9gS TF Fl
AT araEFare ¥ fou @ FFTEr o, g w A gfg F w0
T Jrafas FuraTSTSl F1 agrEare oY gd ahE T aEiw ol ®T ggr
AT &1 SR qr, axATpe, fafue g & qie, g st
TS &1 99 917 &0 F fou sufeat qurant #r geefaa qr-
forat’ &t syaear WY FET 9T & ¥ afugt i o @ R
TR FT GEIF JUHTSTY &1 & |

FEATT § A AT AfIT GEEET 9T 4 & {30 o g/ F19, 54,
AT AR FT 57 I qareit & foU uFh-us {1 A9F JuHTST
FT faator a7 arga § 1 g9 o s & o fafasr geameit & graey
§ gt aifa fafare a1d wew &1 W & FIRO T@aTEd: A afeaar
I &Y AT § IY EH 3 qIROET F T F FS AT A | G-
qW, T & AHHT A6 98 J ZT A &1 F qorar &1 ¥ 9T <
TH § A AT ATIGTaF ITAN ¥ &1 @7 & | UF al & 57 & qa@l-
i el AT ATAA-AIO AT HIA g FTS F WAAF T HT (-
T qg T G F50 & e q1ca® ®7 F § AR q@LF 99 & a°
Gef & | g ot 1 g OF AT ARl § STORT T faaht stfasrear
fama: gwr s T & faator & fog 6 o &) feeg cm@
98 AreT fauaraR srawaw §

TES-TAT-fITT & 3T

FACIF JAT TTATSET g4 F FIT gH 37 ST A o1 feafaq
st & fog g 1 FgmeE A ‘A’ Y I F fou W SEw
& A M- 27 ATAT R FATY A F Fro T v 97 F7 A 3T

1. Logical classification 2. Tables
3. Periodic table of elements 4. Geological ages



AT F At geafa & fawg & R

g 1 Ay e faarays yafa § | agrme-<me aveEy au & faay
¥ g @R ags # frafa ok saay Feaaeh & faug § s
M FT gH SUTH AT I § FATUNE APAT AT F7 T 3 |

Y geag Te) % " iy et #1 fao s Fee-arer —3
v | F1 £F AT gata qAT Arer-aga faenfr o= 2. feeg sk
WY sifee 5@ F10r fF =g S8 WIeH &1 a1 7 §Y, I8 ygfa ari
A 3feee 3 | ag 9O A 9§ AR oW faea st
Sraq ¥ =g FRaar & F 0 9 @S A a1 98 T@TEa: Afqw qar
I &1 M7 s—2"(oT a8l fF IqF ol ¥ o-3aar g9+ g,
fireg safou fe QaT F3aT snfas R amifas @ & g & fou
=Y ST IgRaT afF € | a8 foza & wEm Fy wwew ¥ fou oft
wfeag & 1 @ afafaa, SO fF s vz g, aqor s oW T @
fiF ag fawma & us #grq s ¥ 93 5= aa1 faosror @< X aganT
2 ) AfuwEa: 98 Faw Ameeas wvrsie o, fafer
e qIe, G999 M@ ARG, FFarFadr TS qar  Seaidgr
qfirat i fafafest & qof e so anfe-sd oifat & g
T 9 T |

FEve-TEAT & faamdf g9 & FTow gH FaeE AT &
&T AT FXA | AT ATAT & | 3 39 G A faorg Ireq 37 913
STfor T 9f T ST e SAHT AfHaRd 3d a—a9T 39 wsfeat
TAT T AiE T AT TR $AF - a1 I § FE smfataa
€1 H 99T AT 8| g9 T qiodl F 9T &1 W7 GHAT FT YT H<
T &, AT S Fed & fA-faves’ oF sAs aw @ F off 19-
T AT STEAMIR qIT AT A 9T 3@ 9997 S17 &Y @ |

Radiating Stars Condensing nebulae

Grouping protozoa Club mosses
Trilobites

Neanderthagl Man

Paleozoic era

N
RN

Dinosaur



30 AR HR AT

FY FY g 1 Tl & TR S G & for famw & dw
T AT FIA FT W AT FIQ & I AT T ATIATHT WY ATS=AT HEAT
ey & fF wiesy it & fou wifqewr wgmil' § sot dafsat &
ATt & arfafoa g i T2 W 8 S| TaTaa: gd wHe faeml
AT FHASETSHT X JAT AT Hfaar qam S0 9 9 § | TR,
Al {R A arasfos q5d1 & gaw & fag F 7gq aes
& gw W1 o am €1

FEAT A TOET & GrERl ¥ FES S v SR "fger
#Y SRIAT Ffed 79 & # & | qg 99 g fF 9% w9w § 5 q@ys &
#x ATy & quar S 911 fReg awfew gfte & 3 fa aga anfs-
FIS & T AT GEH(TAT & I § 9T TF foaqen a0g 17 T8
FHIT: SH THM T 6T A-fagrs M 7Y fiaqr ov | 59 a9 F 9
AT Y FFauT qfg A o arat &1 sfaer < foan & 7 afs @ y=iw
TR Y FATAY ST @1 S 5 O forgamer €Y &Y 21 @har av | 9 T
& for ey et § fe gfte” &1 Qw am | ¥ ag & e g gfte
WA g, Fg g e o g T waes &
g AT § a8 TTHIA FTS & AT AT ST Tgq AT AW G | A
a1 9 9ET a¥ qF FT ATSEARN K TH AT ATeEw #AgAr
qET F ATHT T4 AY | W AHT TG AT SR Y WIEAT FY FeqA T
AR safazara &1 qgra 37 qar 411 feg 99 ravt @ aw
TAREATS Y LT AT F AR q&T TG AqF AT2IoT & |
SIS T BT & SIE TR q9T T TR FT qAT LTS ATA
T AT CrTsit T sreaae F39 & I Y HH F F9 T4T &Y AW g5
2 AT EH o A9 § faowmarge famg A smemr s w9 & o
SgfaRaT FT TEHAT F ATEAFHAT TEL G |

7g & aFar g fa gx srad fazg-avaesy st & avreor faa ge
ST T Y Ao F7 R F3 o, feg afs gn gefargE@s

1. Fosiliferous rocks 2. Myopia



AT Y srafera geafa & fawa & R

g avH @ f aga @9a § FF O qaredl a1 a9 I T A W
A faamt & = & Afafear & awar 9@ &m A s & g a
TH § wEresg F9 S AT F4 | frem & A ) i
e SFATU B FAHT IeAT H &1 a1 Q¥ & S A F ot &t & fog
Y feas sfore €1 | S A ¥ T & S aTed SR S0 il q9S a1 T
o smaR X T qwg g fagrl # @A ;Y A7 gy g @)
T & FATENE frerargE® Ol saedr FO frEd g’ 9 s
sfvrerameil iR aromen & qfw fre @ s ofa o amm &
Fga AIg g1 wiasw § g7 aga sifa s i aum s Ty o e
fammdi e fagreat #7 mam F3 € 1 TN ag T o afasy § g
fae srferar e &Y s | T gfeat 1 Svefer-a afuw fawga
g 9rr, A Afeass & Brrae #1 g afas =t g auee
F AT THA F AGAT TAT Q-S4 AT H—I T T8 F
faemer § W7 3 a1 At F w9 N i I ArwiEw FT G N
T |

T AR ATZIA F1 fORA FIA & A1 gH FGS-THAT T T
3T FurATeTe #1 R—Tfeafa freior Y ssaa arfoat # —
g SAFL AT AT & |

ATFE faeqe—uEta & Tl FT qUrHTST

wEfa #Y sraeaT F faa=w a1 e gw fafie y) & Aa-aet
¥ W | o TR ¥ fife & St 9 & € g 1
AR IHF NI AT & ATCHICAT F7 AT | AT T FLoTH
q9 FIH | @WET: AAF FoHEl & qE-OTE 94 & s
et AT ATHT AT THAAT AT @, g ST FIRT A TAFAT AT IR
fRwad sai A @t A @ )1 afaw S sEer ¥ W A
aril & fou W wrafas oAl #1 afeqw a8 fear s

1. Orientation 2. Family



R ar &R wea

fry ¥ afiat st g Fafaq & tF-gER ¥ &6T | I g1 9T
FEIST § AT S AT & TATIAT &Y AT § IR SA-541 59 I=Aq
HEHOr 7 faaTe grar SITaT & @i-l St SadEar a9r Egar
T ST § | 3§ &9T § o5 el & o IR qete i oF 9E-
WA TS AT FH Y F9 OF qEAE qGEAE GeEar F1 & g
AlSIcE

AT Frg T91 a1 A a0 & GANH § J0 GgH< qRITH
TS T TF AR &Y § dqfrose fwa sife &1 aarer-gvea i) qmtas
AT ST FleaFd” A TR § THe g3l § STafh qriorsmrg 43
¥ gatew wife w1 GsT Aymfrey, a7, Sttt stk duwi’ snfy
qraTiaE Her’ § @ FE|w g |

Stgt FEl gu saawdr faars 34 € aat = & g fry swamenfaeT
AT SrqaT FTO & AR T ATHA HT §6d 8 | ATH-GATST § G157
ofe 1 TR gt meE ' & a1 5w g, 98t g Al 3w
TG & IeAT(G GAST FT AR q&aq: e g ° freg aresfos
ATHTEAT FAT AT sifaE fraw F I S W 9 wged Al v
ST FFAT | GATIF FIST & qIEEqien AHRIT FT AR AT §
A nft OF a8 qUIeT & awa § T80 o g9 8, faowg freaeag s
gy WArET § g o1 Hfedi § fRe gu Wiem & seE-aEe & &7
# ghe T § |

ferotfer e ST # <0 &5 31 T FT FTO0 IIqT AT IJEY THTK
F A 9 & | TOHR, YL H(E TS FIOHISH & G167 § T a4
I § | TS & AV AT HET HR A9 FA;: A WY sifaw
wfew frees ° qa1 wfow saiq Fee" T &)

1. World state 2. Volvox 3. Bees 4. Wasps
5. Ants 6. Termites 7. Social insects
8. Security 9. Organ of taste 10. Cirystal

41. Colloid



AYsq wt srafere geafa & fawa ® 33

AT GATS & A qIg S-S @A AfuF aewa gar aw g
it-cft e Tt Y e Y SfeIE gedt A g | <Y At
& Hegad] ATHTR H TTATY FY AT T I FAR AV SRS
AT ATIZIO @ F A § A qq9T I &Y W g, FifE agt A
AT T[ECATHAT & FTIOT TeAT § AT9G g I AR T ATAT TFHL
forefY Y o SO T & A TG AW A W afme A oS
g ¥ TTATY T fer SETSE WX & 9T IR ART TA e s
frafaa & fr afas Y smafa SO #Y o 9+ @t & 1 SO ™M,
S1ET qAT g AR 29T & I AR AN & §, fomg ¥ 7y ¢
EFEPRA-gaT AT ATHRTT H ST AET FHS | TS I
sHeeqT { g1 T STI FY FIAT 3T Fagal F1 TaaAar & fa=rw &
& F TR a5l & | TR T v quTs § safeera EdEar #1 s
@fae & T srfamd @ FAfF wadean o sifasar & fe & geen
HT grarfas SuAfEr § &6 1 g1 Sl | gH T AT A1fge R
wETAAES faaer sare aur gfew g sfwetya senai #
qiFr & a1 F gfauT I TGY 4T )

FOTEST &L I I qg W T UK g ST § a9 gq
FETL TAT &AL FEAT 1 A FATEN § R I 8 SF1q 7 5w
F & Forad nrasTd faa=r TeETnT T 1 a F & § g6 dEd
g for o F arie FO0 & O § I q1AFaF ar’ H7 S grar g o
W w1 T qar fafer sl e 71 e s@ §)
qEAT AT -2 F LT AT AATA F I A M@ W ai v
THY a3 WIS I TIT JIA-AT FEOW § I T T4 4T A3
A Fges” qrdl g7 I faae fadig gwreat st famior ar & =g
g frafea s ‘G fama”’ stgar d@dg § “fama” o w6
TH THTT GATY] § SHT ATGICHT T4 Th A< ST F1 8w afeaa
famar g1

1. Proto stars 2. Star Clusters
3. Star Clouds 4. Multiple
a3



fafsxor & #aeRw  (Radiation quanta)
T (electron)

e (proton)

I (neutron)

qifdg e (positron)

. JE-¢ ¥ o TF (Meson)

ﬂl@?ﬁ (neutrino) .
Grgfedl (antineutrino)

T T (antiproton)

o MH g @ daasH4d

o

—3. TO— (atoms) 0 & 203 43F
—R. ¥ (molecules) § ¥ n TF
—2. Y (molecular systems)
i. free® (crystals)
ii. F@TgE (colloids)
O. #mwrze qur fees =g (aggregates)
() smEafa® (Inorganic) @fasr, IeRfas (meteorites)
E UL

* afaarem & |
w, o, § weaw: qe wolw w i@ W
0, ¢ R, 3Aem: fawar qav FewwE a¥ srarfRa 9g;
IIIIII  wegm: €91 q¥ AT W
¥, ® 2,b . TEma: Saw A feafw qv smenfa Ww;
[ ] vt & foum dw stnfers § site et e gt § 1



AT ¥ srAafera Seafa & faug § 0

() sEfa®  (organic) &M (organisms) sfaat
(colonies) FeaTf
+ {. ITHTET (meteoritic associations)
(2) S1-ya1g (meteor streams)
() TwIF (comets)
(3) %= "@gfa (coherent nebulosity)
+ R. STUE 9 (satellitic systems)
i, qet-eay afqedft (Earth-moon type)
ii. ggeafa gfasdtr (Jovian type)
iii ufy gfasdt (Saturnian type)
+ 3. IR AR JET (stars and star families)
(%) smafit afgq @ (stars with secondaries)
i f78T (corona), Iw@T TT THIY afga
ii AT AT (nebulous envelopes) afga
ili ¥g SIug (planets and satellites) afga
(am) wweit afgd AR (stars with equals)
i afafga g7 stoar age (close pairs or multiples)
(a) 7 (eclipsing)
(b) ==gwaRiA (spectroscopic)
i qafga g7 et agoF (Wide pairs or multiples)
(+) T&T (Gravitational)
(=) s (Optical)
iii wfg-dfos (motion affiliates)
+ ¥. TS (stellar clusters)
() 3r&g< (open)
(a) &= Jwg (Field irregularities)
(b) & (associations)
(c) faw@ &= (loose groups)
(d) sfaws &= (compact groups)
(e) @ @x (dense groups)..



1 ant st we

(=) M@ (Globular)
I sfisrqw g3 fwa (most concentrated)
XII Jeqay dafesa (least concentrated)
+ 4. "grfe#Tg (Galaxies or Nebulae)
() &fcqwr (Bright)
1 sfqafaa (Irregular-—-I)
II @ffe (Spiral—S)
(3r) s™TT™ (abnormal —Sp)
(srm) sT=R (barred—SB)
(I) s (open—SBc)
(I1) weg® (medium—SBb)
(1I1) ®*f=a (Concentrated—SBa)
(z) frafaa (S)
(I) sy =Y q&E (arms very wide—Sd)
(IT) =Y sod (arms wide—Sc)
(111) afafgg ¥9T¢ - (arms close—Sb)
(IV.) s afafgg ¥omd (arms very close—Sa)
111 —f@nfa (Spheroidal—E)
(a) wfawaw gafraa (most elongated—E7)
(b) s gwfFaa (less elongated —E6)
(g) saaw gofraq (least elongated—EI)
(h) == argr@r (Circular outline—EO)
g—u=qfa (Faint)—3g &% (Bruce Classification)
SEEA Skl SIEIN



TSR FF afere Seafe & fawg & %9

£1, £2, £3........ £10
+ &. MEIET 89 (Galaxy aggregatios)
¢—I (dubles)
R—aYg (Groups)
3—49 (Clusters)
¥—3ag (Clouds)
[4. &= #1 fagnqud (Field irregularities)]
+ e—ugFETETe  (Metagalaxies)
(3r) =gafeam T fas g a@™ &9 (organised
sidereal bodies and systems)
¢. &l (meteors)
R. J99g (satellites)
3. 9g (Planets)
¥. gTe (Stars)
K. s (Clusters)
§. AT (Galaxies)
(am) g€ =9 (Cosmoplasma or Matrix)
(3{) Fraar@y &9 (Interstellar particles)
(2) fazera & qur ST (Cosmic dust and meteors)
(R) fa=ioi 7w (srdfrw) (Diffusod nebulosity dark)
(a1r) s/a< areE @ (Interstellar gas)

( g ) FforTd (Corpuscles)
(R) g (atoms)

(%) A (molecules)

(3) fafszor (radiations)

(F) ..o
+ ¢—3rve, fw-#1% g9q (The Universe : Space-Time
Complex)



3¢ anR AR AT

T 7w 3T & 6 wfa &1 a8 7o fawm & fr el 1 sfamfas
ISR G A 1T @At € | 39 W #7 SuHn #3F g O
HgAQ quiaTeT T fator &3 aFa § staar TEY GTeo &9 §d &
o T ST ATH T & AT (AT &7 A T ot Y feafr
oy faeife & @ |

-5 F §eA IO ¢ F wefna &1 ¥ quw wifaw g
e G W1 ol i & guferrs Ff fead 1 § 1—3 7 (T
#vp) F1 Sufawem oW feargEs far smm) ssEs A @
FuTST § ST Qoo fafiw sufq & awwmyp afwmfeq &1

IR FIAE Haq faeqe F o e § ardy g5 aEy o
y gH 98 AT WA BT & F519 9= S SArhavnt 3= Sommsii & qvary
¥ gw suw fard &7 AR #T g6a § aur e s o wifas
ot Sfaw safaq anf ar sfaat & anfea @ &)

STEAT AU F T Al & SAfAWT ageer® qar faam
B AAT T o F ITAF T FT AT ATAAT foar maw &, Foreg o Sifaw
S-farmt s § 1 afe g7 afaa aege T@aT 9Rd € a1 SR
TS &1 39 IO & 39 qofial &1 Afeaw o4 q@1 faar s awari
Sfar el d e igi o aftm I s fF e R @
I § FHIface FIAT 9T g1 &7 TG qHaT| A FAS ATA &
F qaSll ) THA YIIAT FLAT ATE AT IANL TSN §F SATIHAT AT
Y FH I I G TN AT B TAF a1 F FF IUCTATT T4
9| FAT

qifaa sforer {4, =g, gFe s (protista) }
S (Kingdom)—3s=f (animal)
TR (Phylum)— (97 I ¥ & Q4 wEmdt & ¥ ©F)
F1T (Chordata)

37 I (Sub phylum)—#TEEr (Vertebrates)

=ofy (Class)—-ﬂ'{aﬁ'(mm (primates)

T (order)



AT it et Feafer & fowa R

g% (Family)—A%a@x (Hominidae) (& & AT AL AT F201 F7
T T T §) |

o1 (Genus) —gHT (Homo)

sTfa (Species)—3afum=a (Sapiens)

e a1 & (race)—FTazET (Caucasien)

afey (Individuals)

& afafe 9@ geaadt A2 Wt &, 91 ST (Sub-class),

#graar (Super family) FeaTfs |

T & WEAT F1 qTO H T GOSN FT ATTHAG AT FOHD
(negative) & ¥ qF EASAIG (microcosmos) ¥ AW SR § 1 =T
TF FH! ATS WA @ WA (macrocosmic) §1 TER-FIG FT
saeT § feaTawra (electrostatic) AT SWfa® (molecular) awt
FT sfaacd § K 8w S # TEATHUT T | 7 0T o7 Taed
ATFYUT FT fa0" F a1 R fazewrr (dispersing) aw & faf-
T (radiation), 79 T 3a19, ferEma sfordw qur “faedta wfa-
F90r (Cosmic repulsion)” | Ig AR ATH 0 IT T AT FTI
F1 Y & S Agher-Sw s faames @rsat #1 fawar g &
T T @A 7, faam s qfea A’ & (Ga# reamsae &t
IO [o-aT qaTd A IF afree g

7 WX g1 qHAT g fF 757 F GusAr # g § qo Flowei
F1 T AT 3w g a1 T 1 4T 9 FHiorFTe v Y R g #v
arEqfas e GHAT AT TEHaT g A1 ¥ Afewrsq qur faaaEr g7
agt T3 3@ A1 A & A fear o § 5 aewaa: wiesy & gaaserda
frroaorl gTRT gIEEEl S Wi FY G=AT FT W q9r S v
I G AT Y WY T T & Fewas sEat § fafwa aer S
ST §1 S T &Y, 3@ AR H @ e w1 afase FX AT &
Sfaa & Fife qa & 78 gt g 99 F GO qIG AR BT A
faazor 2 @awi ) .

1. Clustered galaxies



¥o Hﬁaﬁfﬁw

—\ TET4R &F q GBAT F 9 30l @t § 1 ¥ wfasy &
fou Tk €1 o 3F TS WS F YIS (IAT) F gET F AT
frsmaT qur Feaamd faemm & fF Y S0 aEmei & @S Bt
wfgesy & @wifaq snfassrd & foq siq w3 AT gfgamy a8 &1 5
T A 9@ FIOHRN § 97 AT T SATHR FY AR b S
WY wfasy & snfassrd ¥ fog e @l 8 iy € @ wa &
gRT g Ag IO A & f o fafeor & sErveni ¥ W
HfeF qona R T TG & AT FT @ a0 § IRATgas foat
g% o ForFren & Afafer F1s AR 7@ Hired a6 &1 6 fawa-
7o’ & 99 @S (3) ¥ gH UG TAAT A8 & S g Arhnr
# i, 91 AR fafer & sfafe a7 stk a8 fafaee =g O &
& T 1 FrrTe g AR T A fear o g e

T Y-30 I¥ TZS TF gW WA I fF qxny e gogEl
qIT ST F A a & | g 7o FRETe A1 aqwm g=r 1 ey
A FY Ffe § A0 TF 0 § AT THT AV &7 Ty ey, aga:
qowimg faemmm § s i § V-Ffrwni £ it mEr s
1feq |
H-AATTAF TT—-F0T FT I=TGT TUATST

ST-TIHRT § I fawm-F1e qeqm" qF F goq-9eAl #1 A
F1 g 08 T ¥ g7 @ a1 ¥ flma: wfa g & fF @ R
FTHET H qF aAfT FT AT &1 T awqQ afqww § 1 Fg afq
mafers @—fafim qofaren’ s fdmis-a=i* Y se, a1 awe
et forer weqonl et oy awgeit Y emerr | fafeor FETew At

1. Quanta 3. ATHTH & FATRH (space quanta) ! &S
%Y wforPTd (instons of time) ? gAWTA (Emergons) ? fa=me &Y
&g (psychons) ? 3. Geological ages 4. Sub-electron
5. Space-time complex 6. Zeros 7. Coordinates



ATE & i Seafa & faum & ¥

FSAT TH F A F TIAACT AT ¢ | 3R ITHI FY AT -
Fq YA & FER TCAT & FA9d] o™ W sraw 9o 3w
¥ Y wy &) freg soem e 3 ST sruaT grafas Agt {)
go anfas afaat—ar fetfrag freat # afoaf—aadr 7 §
o ga# SR wrfoRraar At @a § Y W § a8 I T R I g
F ARATTAT & IEL § freft 78 o< Foaa aYei aar spegeit &1 rfqat |
frelt A At af AT F3X0 9T gHIG FT 1 q9T THORNS faa |7
freread! Mgrfcamei & aT g7 A F II”IWw §1

ZAAT FaeaTdY g 9T WY AT 1 F-oN A qS AT AT
T qAT AEAAT FoT &1 A €A FT 9f@dqq-ArT @ #R 3@ afEwq
FY T FT AT THT (AT S¥a1%) § GAA FT AWT 2 § fovar omar
g @ @9 afq &1 faewe QA1 a8 9ae Far & fw ger-aweAl v
TqT § FTS TF AT I & | qfg AT &7 QA1 & F1 9= qTeHT
g1 famamg o @ed &1 @19 g1 a%ar § | SO, THIGHT BT
et g1 ST s foar ST AT @1 g AT SR A
& 7 g F Frewr fae sy &)1 fafwwor & gwra & sy faafea &
A R F TR T 9§ ST e oY v g1 9 €)1 gud AR,
HAF TFR F Afqwawq q1 70 & w1 9 § fabm gw F Aifes
quT Afad ared -4y W a1 @A &) oAH § afaewim F e
qar wfeear 7 afg aga & MR- @, fieg w% O oY & fomar
qf e AT fens ®9 § 3R sreawy A erargEs WY &Y v # |

FTS T TAE 30 0 & g9 & fearg a7 &)1 fow s&e g7
F ST AT AT F FIT gH ATHTR Frae) qra) F GHAN A qgrar
fat oY, SE wwR F1e FY srafuEt’ A1 3 auimreT aw & safs, afe,
¥ T qF F guEd & 7 g afg A aga agrar fae gt g1

T Wifas g A FerrEn gt § @ faor § fou g
TS 1 T ST Faeior GfSehT” 7 Ao AT @ foras g sms

1. Intervals of time 2. Calendar



¥R ar AR Aed

fafirer sl N qf & &% Y dfved o= @ Tw W
g gfaem & fag @i wd & ¥ e § gasew ¥ Sfenw
& EINATS TEATRIT 7 AT T FY ST B =T @ ¥ o ar-
WF 7T It Y faewies safa &1 wro-fremr 57 F fou
foreft ot w1 A T &1 7 ¥ dfE DS F siera wawfy few
s At & g & fad=ar & fou & swnh & @
FAUAS THFMET * foU a1 s &Y a9 § o) wdat & o &
e & forg st €Y 912 | vy S wiferw wfer & feg Y o
AT WETAYYr GFTHT g O 98 A &Y WS §—q@iAE gl Y
IO |

ATHI W & fou aga a3 afas & sfafea sav afuw
T o ST A Ag & fF s fawr @ we (7o) W
g9 & ST o Qa8 ER I YOS W ¥ faege &
aferes § WY wwe: e &7 ey faemm 411 ge) A S
W A 99 gug fregeeg &Y faem off | fom @ 99 qEl ®
fafafoesit &1 snfien ar, s awg fforrd ada aug #1 a@eT
g TE-TH o | o7 T faza AT smar @ 6 AR @ed ST
THHA T AT F ¥ AFFRT FT S qF ATAT I I TAT § AA-
e’ & Faarre i a3 A forsfont &1 @ &) 9 F a1
¥t e i =T 9T afe g W A 59 aetaE fr Y A
F Sifqw & gET § Y ITEW FT any € 6K A & fou afara
T anfe qur At F foq faateyi snf fadmot &1 w@w
FLIHRA 2 |

afe 37 qeft #7 R IqF AT-Sgit FT TIT AT FT 7 Y X
o' ¥ g7 ¥ forel) qreay favhie & FTXO T FT T Yooo a7
9ge 1 fFell smafas A weAT F FTIOT T graT @t gAR foy

1. Mesozoic era 2. Lizards
3. Pliocene 4, Cretaceous:



"y wy smdfae safa & F«uﬁ ¥3

ardl #Y T Fr Il FT FRO AT H QI Y A FT AT
FAMT AAT & FfoT &1 AT | qF GATY ATI-1@T' qga & Bier
gt | g9 qIT &1 S AREETET 8 fF AT S e I]-
T qT FUATET T 9T 9% gE dn)

yrfagtfas & & § a7 & AW F fou g § g &
U FT &Y FAFE T F ®F H ITAW foran o1 @1 | Fafaww F
T ¥ @ T o S wr ag wifger e o fFoa a fea
& ofte g & oty gt 2 aforem o war &) g o e
faama &1 afvorm F9@ a8 geon v #1o-fraRw &1 99 gg qur ai
F1 ¥ foar m@ar)| gy #7 qu age W St gaadt ard @t feEs
frafarg” AT SR AT TS AT SITaT Ar R 7 Y 39 &Y A
ST &1 SR TH M F ATaawTe | wT—aa i feq wr—afmr gw
TF 9% F I FTEAT AN FARIANAF  JAAT @F 99 g1 g
ag Furdar W amafaw fasm & fou waie @€ &) gfqew e
A F TF MR fgw @St ¥ afiaasie faaoor & For qedy #
U A1T-AT faga &Y ST § i g F o § faerest & awafe
FHSE T 7 37 que F1 frafeaar oX gwE o9 wFar g1 S
sfafaa F=AT W e F I § 7 I9F 99 AR @ § 5aR Iq=
FTE qeal F qUA FT AT GS@T AT g1 A FT W 799 TET Y ],
foreg aifa O & F1R07 98 ST 99 G ]

S g8 wiod g1 T fF aww F7 Soveq: a9 Wi #RA §
qet W § d9 e Sgarqer qur faseror afsqt w1 fawr g,
79T FEwATe Faw af Qe se-afsai’ qur et stk st
F ool F FAd TCATREN & STl & STEN F a0

1. Base line 2. Rotation

3. Copernicus 4. Reference point
5. Period 6. Accuracy

7. (adjustment) 8. Slave-clocks



¥ art AR AT

afeat| s/ R A aronafas afedt @1 faww W @ oa @
/R

AT | TV TGOS SCHifer ar WY @i afeat § | Freg S
JUTET 9T F g1 Jgeafq qur wft A qfeRT #3 aTS STR
W =t TR F FTERTH § 1 HTR STHRRET & A ¥ 9 SR g
F FCFAT T 1 FT UF ATIF TG FE & | A GAR ST A
FAT (I X Qo) i aut & qra &, fireg T 19 & Y srfafisrarar
%ag@@%fﬁ‘f,fzﬁmq@a’fﬁ@@,mmaﬁﬁ%l@
T HT A9 g T § | TAT @67 FHTT 7 TH AT 8T &
it Tgrferml & s & w67 § F19 F T wTAF T STEE FRAT
ST &Far § | Rt qr dew (7 gfaen)” & faow W & @ A
SR T ¥ o sraan gardt ATHwREET HY SATRE ST T Au
F F foqg WY o) AT w9 F emaT 2

fa=g smmToe wmifamT & fou ey sfts SR qur faamres
F1 ST &1 e Y wgrt § fafase g3, s qor s e
TfFea’ qrampst & w@ratfad qut e St gra S g 81
g fafs e & i Weaitfaea aaamopsit & qeara<or & qrgr-
AEHAFE (Qo~" qws) FT avary g aAMAF o ” § & Foradt
FTS FT AR GARN 99 o7am & | 999 F1 A9 & fou g7 geaqw
FT ITANT L 2 |

AR I & qforw 1 A & awg gamiw we-faato
& ot siftrar qariar 39 afis 78 &1 fRe ot Feat FY afrr! frea-

1. Pulsating 2. Variable stars

3. Satellites 4. Pleiades

5 Uranium 6. Thorium

7. Radioactive 8. Decay

9. Transformation 10. Geological calendar
11. Calendar of the FEras



weq wt e seafa & faea § 'y

g T FT 9 IgTed g7 & f¥ w7 7€ ofom § g F @fes
S § ¥ geAe frwrer )

fim feaifea faomst ® fw & an @ & ST
faafey S8 dem & weq s § o) @ gbFar & sifw sarew
gifeas’ qar S F AR S @@ Tl AT g I 7 g s
F yeainE stared i wifas ff o 9§10 gaa s
T W) A= § gd w-F gfgeat, @i, @ qar ot S st
T it qoar Segeit ¥ ax-fag fre o ) o gwTr A s
sfaa & & fF WehafFaar gra ool &t oy foaet frpodt §
Saet & g Saw fafase wifget 9 &1 T ST SRy qar 9
@ dY ey & < §, feeg s fawm & sfagm aun FrerE
F qafaatn 7 3fe & 3 srafes Nifaw §1 @ wifast #1 faaeo
IH ST JAT IAHT TG, FT AW T AT A IACT A qHEAr F
TS BT | qUT IGF TIAE G F W FT ITHEA FA A I37 GOg10F
fag gemd | g9 UF aT qF: TR0 FT AT AR & 1 ot ¥ fafase
Fifee 99 59 AT AT TS ST FIA & 6 G FT QT THR AT g
ST & 97 &Y st drehte aF wiaey § Wy frze s At @

1. Helium 2. Lead



¥% anr &R wys
It ]
AW wETT
R I
T T e gar sfafafa qar s s
(Era) {Period) quq Representative and
(2oa9f#)| Dominant Organisms.
arEsiE | sfiaE] 2 AT-FHL(ITZHE Primates),
(Psycho- | (Pleistocene) e (Insects); T0; WS-
zoic) foar; osft
EERIL] sfaaT T aTd (Mammals) ; &g
(Cenozoic)| (Pliocene) 1L (Grasses) ; a&ft #IT; To7-
FETA AT 9Yr; F3Y (Turtle);
(Miocene y  [wefedi, g, @R wEee
FferaT
(Oligocene) Yo
Ffaa
(Eocene) %o
£
(Paleocene) 9o
aeSilg | fadies TARTET;, TAY; I59;
(Mesozoic)| (Cretaceous) gRo | &% (deciduous
AZTAE trees) WHE<E (dinosaurs),
(Jurassic) Qoo |wefewr, q@ FW, XL,
ETRH ITTEH (ammonites)
(Triassic) oo .




Aew oY srafer Seafe & fao

69
qTTT R
w-anfe s (FEa)
gl | axfree wafeat; quhT (%H-Ferns)
(Paleozoic)| (Parmian) Re ;W (Coral); afe-
Yafaeafaaa 1% (Crinoids) ; rersig-
(Pennsylvanian)|  ¥o |38 (Conifers); yawae
fifafas qaTS  (Algae); waI& AT
(Mississipian) %o [AW; Wi (Star fish);
T 4T $al- Afot %  (Crinoids);
ferar S99 quit (Ferns); So¥
(Devonian) 3to  [WBfedt; #W (Clams)
AT 9qqt 9 (Snails) FuT freEd
feeafar (Trilobites)
(Silurian) Yo
EERCEICEE DL
e ifafimae
(Ordovician) Yoo
free sraar
A
(Cambrian) Yoo
TSt da®  (Algae) qur wuw®
(Protero- (Ro00) [T (Sponges)
zoic)
AT ST (Qooo) 94 W(Algae)
(Archeo-
zoic) )
i (xo00)

(Cosmic)

vt ¥



¥¢ R R WS

y-famm, txafrcor-fasm; gRha-fasm’, y-tfar qu -
7" & FEuEEaEl A o At we-afwr #1 s s
R A€ 9§ Yo FUT aV IgS F HIFHAT TN & NTFH FTS qF F1 AT
Iaw dfsr § (SOl ) 1 3EE SE SR W g s et
F FToF fl owT ¥ Jeod ¢ fed e sfawfea e @
THE & ATHMAH HETE HTO@T FT TF0d g | T AOQ aga &7 91
g 3R aga fazaadia W0 71 €, fFeg S0 5@ a1 s frean
g fF g0 ¥ YaT T STEN FT FHA A1S T FH F FH Yo TS
g gg> W faewme )

Wentafraar o< smnf@ fadm Fe-dafssr & fmin & fou
T ® gega: fom aeat &1 swanr R mn ar & 1w, e,
qifemw, fifeaw qar @ & 7)1 g sowe wifest, aum, @i
AT FoTHaal & Fe-fuae #F fog 3R s qwal F1 ST
fifar ST @, o erfaaw fowd o ¥ Fofmw aur avE e
&, wfegw foas qearaw § oA Saw gar & | snfese qur
FE F GHEAHI FT AAETF agoar &1 H STEW fFar smar &)
sai-ogt aifafas Safa gt Sl @i-al Ea: o qid W
F F GEEAT FW | 3@ Fro-GfwT F grwfrwar g
@ 8!

RO R A ST -AAF FeT AT LT GATAAE §, ITH AT
g & qua Y aam T § 9T SN geafeaq Sl Y ogEr o QY
T g1 feRg 7 @ S Sufawrem” fear mn & s T it ag
Famar T 8 5 avge-a & sty W et 1 oawy #1 A
AR |

1. Paleontology 2. Geo-chemistry
3. Igneous 4. Algae 5. Fungus
6. Artifacts 7. Isotopes

8. Relative abundance 9. Subdivision



Ay ®Y A geafe & fawa § ¥

GRATI[SHT &1 STT-FIO

g I arforat & ¥ e el dwaa: s g aEfea
T & dFoq o g afaw dferea quv sedqo g g1 S w1 S
F Frafuad # y-awfar g Y gl T § &6 & w0 s
qeal & graeq § Ag rEa-arcon # g1 g 3faEe genen
9T A7g FY fas 1 gfogm &1 @vey,” 37 ) fadma: 4=’
F ATTGRIT FT FT AT b AT 47 AT F &+ § spaeam
FIAATH! B IATE! TUAT A TTATIEHT FT T AT AT F ToE
AT M A gfa FT & g

T IO § F EET IFIL T A0 2T § I 39 9 Aqw
2 ¥ AR foaeg § 5 fafw &3 w@eal & R aamopeit &
i & 4% 77 & A= St afeat § sway fafuw Sforai” av wv
g1 o afs anfag = ¥ e sefaa @ ar @ aron’ & g gw-
Uit FY AT F qEAT W gH aga-l A7 ATSH &Y et §

EIEZI TTATY] FATF . § TTFH FH GHSAHT, FTa, AT,
&g, T, gaur, Rfaaw (THO-FAF ¢3) Af I w5 F gy
FT qATA TH & | T FATL arewrorta fasreirat grn fafwe gifaaw
Y W oA ATy qead W gefaa § ) sifaw W a<t @ fasa-
faraa asfadi-——smgmarsa " wH ' quTRReE—a A e

1. Periodic table 2. Newlands

3. Meyer 4. Mende-leev

5. Columns 6. Groups 7. Series

8. uR it @ (Symbols) e m¥ § ¥ awdt & AW ¥ wfera
&7 g A fawm Wt awer sngfe awew gewl ® @
qR At w ger fouit @t )

9. Structure 10. Atomic numbers

11. Atomic powerhouses 12, Einstein

13. Fermi : _ 14, Mendeleev

ar-¥



Yo AR & AT
arefi-3
~ raafe qeat wy strad -at o
(Periodic Table of Elements)
1 2
H He
3 4 56 7 89 10
Li Be B C N O F Ne
11 12 13 14 1516 17 18
Na Mg Al Si P S ClA
87 88 89 9091 92 9394 95 96 {97 98 99 100{101
U Mp|Pu Am Cm!Bk Cf Ei FmM

T T F AR A T @ 7w W 3@ fo-fafwiet e
TIT QU AUETST F AT # g, feeg fe awenfat S s
qIT I FH I qaw ey fafafa ft sie & @)1 @ amer-
F& & TTATV-HAHT B AT &TAAT & THF § T FAK THK F
qHTY] FREATF &9 F saiq fafwer wik & aifwsl’ & g &7 § o
IO fFE 1 T §)1 SIS F fou, wafaw Weddfes gifem
F AT FT AL 3¢ ATAF Y & qar § R34 T | TR F @
gweTtaE g7 & foH ara st §) fem & < awearfas aY i
N 2 @R 1w AWsaidfee | aga-& aweatfas @t srafas & &, g
AT T FATX g€ F awerfat v aear o W stfes 1 qafy

1. Two-dimensional 2. Atom smashers 3. Nuclei




AT ¥ AAafee gafa & fawa & ug

& & a3  fafiw gwearfaal & oA § % @ar §
ITF LPRE F Iy T fqoge - g §) s SAe
TEtE qar A e W e & feere v e
g &

afewiz qeat F A GHEAITH AESRE . dHr ARE S
Y g, ¥ sy 1 & | AWsotfeT ag' & For o A% F e
AT G0T § § ST S ) a2 fReg gaien gegiem-an ®
¥ IO AT SiREA QT ey g grar T Aot faedes
Jafd & ag fi§l a9 7F w9 F fou fawww foifysr an
T R

Wit ¥ fraw qar fafeer § qur sta-denfas e & S
Faor-gfafa’ s spary TATERTET Y T § SHF HS W AT AT
Jeai ¥ eaifrea weatfas & § 1 s-fasm § W 71 wgea so-
T agar aaT 3| FAfrerfmm Aty A g Al sy Ewd E
Uemw, dar #RK w@fsaw S SFEATT S9AT JEI-ATT qII &
e W FT 29 F0 F ggEar 0 &1 aa@ ¥ wifgs 9 #
AR § I A [@F-FON Sraa-afa F7 sfogra @ e £ |

ATE-aT & M SR A § fafgg fem ok sa% amEg-
for s & famr stsr &7 SR oo g § € & awar a1 |ET
‘et T ag & fF Wifos s § W &1 e fraifa
FE ¥ foT TR IUHTSTAT F1 ITARTAT FT F1E WY (7T TR
AT ST axg WS gl F qHaAT |

A FTOON & foa-tama F faemdf 1 = gu ol o) 9
Rl  wnifa afdfaa ST e | TMaH T & 1o
I AT & it = O qr T N W | S S § AT
&1 feufa & a9 &1 50 WY T Y T 81 T afafae ar aaa

1. Spectros'copic ‘2. Cyclotron
3. Decay 4. Tracer technique



43 ar R we

H QY ST yEEreT A & AR 7 Fae aeEEn & qurest
71, frrg agw-amfas Y agas F1 H e & awd g1

qedY 9T Y OF &Y ¥FR & a0 fagme § 9 & |1 & faw
T F agw A e g1 €1 Al & SRl w1 o faoge o T
21 ¥ P gg TG fF gF & o qeat w1 it afeaa g, g o
qQAT FET IGAT AT Gl g | g qaa: wsw g S ey
gU % Faw guearfaat &7 afga Fao A R g R afk 3
g # famwme o §f @ free Y @ & 78iw @9 § Y T Y ST
AT B

ATHT § T AT g€ T AEH RSt # enft O av gw
qifys w@mEa ¥ frw et s fafeer s & @mam &1 qar a8 &0
&1 S IrqETd NEfeTd gad s g & SN Y defw @R grs
oA F qrEn F gfafFrd S a6 & Aarem gy § St fF
I F I3 IT AYAT TF TLET F ATH! JATHI FT GARRTSEAT F v
£ 1 Ara-fafwa Sxfaas® (smaqmfon & i ¥3) € 7% awm
gad! fafes ardi & amarew & St § ggam foar war ) s
SaifRraw &1 o Afeaifeea gt & i s g W s
BT gt §, Tafed ag e & FF ag ardl & g W H, s I
‘ara-Fedt | # fR s fafa & aoEy awar war @1

W A F QA W FT T ATT AT FT GHT § I qIA
qEETTH G167 Th & T 7 faerd qear 81 ag adr 2 fr fafaw
I F TTATEH H A e agear § siq< arar mar § qunfa aeegeht
FT AT G99 fqogs oF-ar € 1

ATTI FT AT ATATATT
AT FIOT & sfaw @ ¥ Hifegw, Nam, sram, few anfe

1. Receding - 2. Tcchnetium
‘3. -Star-spots 4. World-wide Argon Traffic



wsT i arafera geate & fawa A w3

ot arfr 19 safeaa § 99 @9t amang 9ot F agHes § Ao
e § | SfFEs quT AT & 9THT] A1 FE THIE B AT 9
Ao & g & 9 §—faRmw A & s AT & g
T Sha-ara @xfaa 1 g swda o et & o O
AT § qIIT AT @ & | AT B B ¥ gwe ‘gom”
FEAM AT TE g A A F F@ § GEA ATAG § qry
IR E—aa fAe® e ¢ Sfia F o gIRG W ¥ afaw
CER!

g O & qXHTY] g ATIHSS F FHET TIHTHT & § ST
< TR & 1 & sfast o ATEEISH & TIATIRN FY WIS § =0y 9
go-fre 7 § o7 i@, wiasy qan aawm & a9 w3 S are grfoa
¥zt fafawg @ar wWar &1 T @ ¥ B T g & 1R T suifas
HATS & T 37 qfFaed T &Y FIS A1 AT & | G0 A Eife-
9 F gS F TS B & T TGASS § § FAQRET ATHR A
T fre W | AR St qEifed F oF faaw awenfes @
Tannfas Weat afvaar &1 aftum &)

ZATR AT AT & Y IUE TR a1 Ry Y o7 oIy | 53w
AT F TT AT F AR FET FAT AT (¥ x Q0*) wxaAry wfaee
T § 3 frdlY WY o7 9T F QT HFT GAIT FHAT g F HIT
T g g A Fe A & @R a9 9aq F gRI e Aear ¥
gedt ¥ FIHST ¥ q97 & AR § | AEH F qar e s wea A
S STTTA-q TGt A1 A7 A F AT qAN AL H &NAT A1 IAH
¥ TS A A9 IR & AT @9 § WY FazF &Y faemm g1 ok gam
AT F 2@ H A ATTA-TTA] § T EY TF AATSET q1E ST77 3 ATS
qHET qoA1 & TI9 @@ § W g1 | ATE FT g AT S~
U & R R A fafay gagear &1 Qaw § ®ifE gF F w
NG I W N AL T G A T § | s g adr

1. Tnert , 2. Compounds 3. prig



QY. AR W AT

gE< AfasT & @19 I 1S M § 98 TF TR § g JA qa
Tifg T AT

T T THCH-—-FoA1 &1 qUATST'

Fot & faa=ww & fou SumEn uw T qrev &1 fawior &3 &
q FEVE-TTAT S T QR @Y AEA | g qUON qATHAT A
F g saa fr-Traa fafer & dew § e & @ §)
7g AT AOF AT <N av Tg1 geit fSraet srama, #7190 )
Fo 1 qIAET g1 FT & R quv qifw” & ff g § o 5
fafrzor & P ¥ wewera: ATt W€ &)1 g wgIToS #T SRS
FW AR I QA gHEAT F fou a9t & quq afus wEwd a9
el &7 7@ § S faeq-araag dagn § sfafofaa g &1 qeat
< Sfiat #r It sk feafa fafecor oot & & s @wa g
BT ffeaca, gAT ST, gHTT WIS 31X gWIR 19 &7 sAfeeia
AR 30 G HY g F 97 39 It o< foie @ ot S 3 0@
B ¥ g3 ¥ fafase it &1 (sr: g 1 qrarF Qo AR fog
w@raTfas g & J1few )

The Ether spectrum; An Alphabet for Energy
Electromagnetic radiation

Gravitational

0N -

Mechanical



|TeA ¥ srdfere geafe & fram uy

qrIofy ¥
fafwwo w1 sy
(The Radiation Sequence)
Fafa SRUEA faf OB
(¥frex) (¥re)
safcer-feest  —smafes | 10720 | qear-smar (visible
light) 10-%4-10-%2

(Cosmic rays) —&dtfas | 1071% | srga(infra-red)| 10~%2-10*
TrTfHel (Gamma rays)| 10712 | HIEHGGT
(microwave) 10~3-10+1
o feo-aer fagmEr- | 10710 | feqY (Radio) | 1011-10+4
(X-rays) qanir

fqast (hard) | 10-8

—3reqaey (soft) | 10~"— |fasq afes (Power)| 10+7

S Lo-7_ | #wra

(Ultraviolet) 10745 (Macrowave) 10+8

I9-framil A1 BiewT | qron FT Gfia g9 a3 &7 gl ¥R
wefaa 81 gH AST 9 9fg AR S9F TSAaE@T™ FT AR FIAT AMLC
fF S st sfea & wgrar & feu s araat w1 fmir &<
fafsezor & arerr amegE s & faeae &t sa sfus aer faar §
foraT R AT 3o § OF Taret & 9o aF FH AT A A& A
T 97| fafwor sot &1 79 AR ST 9T IS AT ¥ IS aE
¥ iggw-as ¥ & fifra 7€ &1 Fw 98 ST Y O F& TqET,
TFR-fRTor T - Rl O fasqa & g1 gE R g
T AT FFFT 1 wferw w3, ey qar a1 ) s A s
qar afF vt JAT § TR A o aE (FRaT) aF
%o T g1 a8 e i gems ‘et ¥ o @wa g g
SN WEWTHl FT THR-GAET FHeRN,' ardagw,® wew afear;

1. Emulsion 2. Thermocouples 3. Photon tubes



ug AR 3R w7

aifrree; | AoAeRllT TR ;Y AR I A SOAGITE
IR FT AEFAGF qHIE GO § | T TAEE JaR a3 fog
T Safq sER & af e g

I FT H@ G & &7 § fqa=w 7 ¥ fou g smw O syfes
Fefae sfasHTd &7 WY FuH FET IS fSET FRITvE-E & ufhes
greg 31 Wifawal, snfafen qur Sifad & Seeda oo
X HAT HT =T FAT AST S T TF faeqq F ¥ fog faq e
R gfeat 1 IwanT fFar & 97 a9 &7 W faa<or a1 95 ag R
FATAT 93 5 W v wegfifay (witet) F1 erm wn swE fe-
gror 31 7 forw g @ foar 81 wfa & wew w6 oy qree f ¥ s
FY YT agT &7 IFE ATHA AT A o F foA §

frag-esm @ww § afed ok anl o A aife @
qai’ F1 @A w3 foar m@r g S 39 9% gET 9gA ¥ A}
ff | 13 a9 98, TE-fHun #1 sifashiT gem o R g &Y ST
SYANT AT F AL T9T A F1 SAG & fou g9 &7 @5y a2r-
ST foor ora SNt et Fafean 1 arae & Y @ SR gt qar
SEARIMUFTSH F @ET gl AErHT A 399 a9 qgEar Aoy
2| I THFR FT Q@A CHATT gad 7 faea aifad sy qe
& &7 W g1 S & ¥ I &Y rfersh ATa-{ar AT 3947 &Y stfa -
fir fare & gom &) S A & & § Wed qur W g
fora 7 qor sfge” a@n & &5 & Trr-fRon #Y faedes e
q TF T G TI—aTATII IS TRIaT—F 57 fEar § 1 918 & ameat
# § 529 a9T ST G JTEEEL A WA AT F T F qqS
fear & R ws7 & qrnfos RF 9= 1@ T9TE e &1 39 e
&1 UF 37 98 fa=re W § fv 57 S snfassr aur s7 ax anfera

1. Transiutors 2. Oscilloscopes
3. Geiger Counters 4. Cloud-chambers
5. Octaves 6. Radar 7. TUltra-short



A757 wY Aafera geafe & fawa & Yo

gfafaat & F1eor Fr=iw =W qar fagral § Tg Se-Be AaegeITEt
21 ST G AT F HAF AT fazari ¥ ame afeadT g
A & AT T2 fe@ms AT 81 30 fa=mar &Y 9 F sreurat
# o sfas dqee fmar mr §) ‘

ug fafrredeen sF agara fagmt & o dfes )
797 () qeaT F ATYHSS & HIAW - &L F T JG-Aq Tl &7 T894
(R) S== 3=t I WM J9T JAT A AT I IR, e,
g afe FERT F TR F g0 F TH & FEL T H
AT FIA AT MOAATREY R (3) A8 oo & fae=a” qur
gD T & FHAT F I FeATIHIQ AfT T4 Afreewry g8
% fou qroamorfas 3=t #Y Iafa

@ fRE-Tat @9 g IRT ST § § 9% § §9 At
F1 BT FT FH ITHT 39 3T ¥ T a7 41 o F@IOS-THAT Y
STt QT wiasy grawet aRTfHRE & foq SR fraet agraar fres et
21 wma-feafa-frator & seeg & 3 ST fag g

Fgee wT-fas & fog mtor arford

. SIER AR @ aREl i agEar & fou 3w GiE-d aaes
Rt 1T Y 97 AT agq SWHT R 1 T8 1 51 9K qq&
It & Sufawre & e g1 s —agr fafasr s @y  Igr-
fermeit st dio-fagal 7 g qur fafws gF 1 9@ geasio-
FT3T FT A | TS Afafe freafefaa shenmga 8t ai= a-
forgt o SaIR g1

(2) &R ofEr & a9, s7& anf, @l qur s7 gfat sk
famari &7 ool geaY #t I@fa & faa=w § g q9 Al F A
ITARTA g1

1. Ozone . - 2. Rockets 3. Photons
4. Fission 5. Fusion



¢ A S Ay

(R) regait e aYsl F S gEEE A7 IO | ¥ e Sl
O F TR AT IUS GHR F AT “qqS-@ A quET {2 |

(3) wfet ¥ fafis aof & g FAw o woar ¥ 3F
THAEE, TE HAR AT I a6 a7 gfeafea &1

(¥) am EHl T SR T A AfEH qIHSS &
o e a facha 77 TS A aR— a9 g4
TE 1T & AT § HTH A THT STHET F A1 AT AT TF F
AT F q9 qT JIT FH gAY

(4) S @aTSil Y e foraH o 3N ATy A ATy, UF I
Tfaw o=ft,'” Fai F1 gz iR AT FuT qur R AT T qgw} wY-
Afreal & T w92 A1 FU FA o HAifedl F @vE w@Ee
Tt &req ot affafea &)1
HATHTE, FTS, FT qAT FAT F1 gfee § Agw ¥ feafq =
et %71 T

feafa-frafwor £ gwear i qaieo=mT & ofq & ag = 8 f6 &
e gaTsl #Y 3fte § AT S aread ¥ wgl g1 e @ fRoaw
e Wfaw g F & gvarg § faar w3 @ &1 e s e
fama 7 warg”" T S GFaT @ WA ar fri e smenfeE
g # Q1 et feufa 7 gar g S F A & o9 gAY A
FTS, ATHE, Io1 AR 74 & & svq A sy feafq 1 afr
fevaa w3

1. Phyla 2. Thin soup
3. Sequence of Stellar spectra 4. Orion
5. Rigel 6. Canopus
7. Betelgeuse 8. Antares
9. Salmon 10. Robin
11. Strcam of thought



ATY H e Swafe & fawg #§ u

(2) wo—ug @t @ & & 5 F1o 9 gfte ¥ g7 a9rda: @
aR Afas & A9 § safeqa §1 wfasy & faug & gw ever-ar afga-
A FT EHA &, fo6eg aga amaem ¥ | 97t 9 98, IR AR Agriewi
FT qFaT g, TICEA: EH I WIfaF I T w7 TE fa@rs ar| go
F9o AU fAGTAT & AT 9 FB ATAM &1 ST T6d § | J[THS
F g § g9 19 F TqeeqT daa faen § i afr ok dxg s ool
& dra § w15 qua T, Gar a1 5@t Aged 5@ wifos sq & sfage
H T GHET 1 FaT g | g fazaw & fF wmwe § @ #
foiwa: fafeee aor G s ot fow v 5@ @O a gfte g @y,
g i drsiag afte swaE i1 ev @
farmzie sgs & o R # @ ofifim aR & g
wfasy f o= & quE )

afs g7 STE T, # sifeaea &1 frasaor #3d ag 7 99 S fr faey
Y fad o § @ wET< Y g 4 g €Y, 57 9@ o) A & afeger
Argiferrsii #1 #1E arafas snfer™ TE¥ a1, @R 3@ o o
F ST FT TTEH FAT TE1 6T TAT 97 Y g0 39 9O 9 (9
& og= f w1 F 3fe ¥ onit g s EEET A Y &1 g and
R & 3T qwa & frpe 7€ ogF & 1 snit av sy g 7 ofT 9%
g1 T A ITD FA ST GO F I AAT L AT H
frmma 31 spit @t gard-Aerfasi, ol dR aswgsi snfs &
ST FT =St qE TH T TEF gom &1 TR fora o™ av s
sifsy 1 qoaT § Faqw & A g q9r Seevia )

TR grag Tl 6 T faeeqst gt afreqaT Y aamt o awdt
T JQF ATHAT GHET AT BT 4 AT § TR0 FIA v fedy
SR AfTTAT” F afeqea R SuS faewie v qreon firsn 3 o
wiasr faar s § SaaT @ s wawTe Y &1 T afwerar §
Exaars’ T T THAEET F 1Y A Ay A g, R aft @ -

1. Extrapolation 2. Super atom 3. Theology



%o arR R Ay

& A o S &Y g ag o SR w3 o 6 g wifas s
T THORNSAT & FT a1 727 39 TR F1 9K F@&F =<
TR frererar SR faora Ear <@ @ SAN & A T STAT WA W A
gfte (srgula) ft fea< s &Y gXt et 8| 5§ TR srfaue-
A9 Y f oAt FT gare 12-18s aad fera’ { faar ar) o wmd
g & 5 oA Seon & vy @A A Y )| W "aa gfee” &y
qfaeaT & SJuarel § 9, Sl e AR gt & am fou s
g fFg T9H g F YOO ITET TAUTHF SATHIET It qF
T AT TEY @Y GHT & | T GHT A% TIAT ST H 34 § F1E g
T 5 3@ T w1 yaEe w91 W) g@wT wiasy W gaEr
& 3T S| Y afaw ST @)

(R) smmm—faeare’ sraam sraaHl’ Y g N g (WS )
T Aot § fafea §r awar 21 A Ag & B AT & e
T AT 9T  IAAT &) TS AT GIIGIOA-TIAT T ST & | T
T FT OO SO FT ATATH gH AT Fg T g (F AIfqh aegail Hit

S
SO § AT T &0RT N1 § § 7191 e qwgr-rﬁ%zﬁvﬁ
FT AT ATHT § AT JTIAS 7@ FT A §, TR 7o &A1
g i we gR | ard ) Agrfewrent & i § agsd &1
Fgl & SO fad=mr srewm & &y W )

(3) wt—amt 1 TN ¥ 77 F T 37 FT F15 A9 &
TG &1 & ghaT § i g orue A & SN & gT Ed FoAT
GFCATOT UHAT G WIGH FIS HIAHT JOAT I H THTEAT &

1. Canon Le maitre 2. Continous creation
3. Jordan 4. Bondi

5. Gold 6. Hoyle

7. Size 8. Volume

9.

Geometrical progression



AT T st et & faea & ¢

g @7 ST I ¥ A F | q% G goT A g Wi s
F et T fuifa F @ v e & F I3 €1 = 7 gron
¥ oot T faifa 3 &7 oF srerse T ag ot g adar § 6
ZH g WA FL 6 gA FRar 39T &1 STEW #T a9 &1 g
it #1 Freret It Ireseer oY ET goAT ¥, Ga A g & i g
WX g &Y a7 &1 T § | qF AR I 99 ¥ 904 915 Tl
&, sto-fammq ¥ Fream it € o7 e 3o vt § gaw aremorfas seit
& 39 N13-¥ 3w o W faow o F A ) frg T S F
AT 9T TRt F1 CHETT S AT g7 I8 Fg 196 Fo11 7 qreon F
BT T 9 G qrael & g1 faf=a e wnfeg ay e ag e
TEAT A1fgu fF foaet st ofaa a5 &1 UF arar o & § oy
FLAT & ITH o1 § A0 Fo1 39 WY T 1 °g AW s
T § fF O sreor-ar yE, 9 AT 7 O @ 99w T a%ar &
R 7 frafaa & T waar 8, oot #7 gfte ¥ oF g oA &
T EIAT & | T qrTd faeaqre it aR-sareT & W ga ¥ -
fasaas” aw sa 812 weId F 95w frerd o5q §)1 e § W
FY THET FoN-IcqTeH PFATST qUT qTAT 7 S0 § AT R IqHY
AT FT WGTT TG & FA—STHT TF— |

(¥) #ea—varar qur frenfimma & gfte & z=at & g &
gq 91w forw aga sifas o=8 T &7 g1aT ST awa €1 F=fy s,
FTo A1 I AT gfee q g0 ITeOT T SAquitary & § qurfy g
g fadrwar @1 § & & faam T s= & Tamafar oy g fae-
A & ¥ 7 € 1 3 T A fare i §—seit w2, ard, Agr-
ferreit qar gy g9 §#—aF 9w § 1 AT W OF ER ¥ ar
FH T RN IF AT K A ATTAQ A9 AT § A ey
F o @) F T faawe §)1 99F TR # 3o vamafas q<aEt o

1. Dynamo 2. Hydro electric plants
3. Atomic energy 4. Solar prominence -



€ ar A AT

at argex &, fog 39 ¥ Mt § e A e e )1 &
SRl A WA § wad e gy frefefaa §)1 sdw = &
g gfawe gfaaaar W fog & = &)

s — W%
HTET —_— 9
g — R
g — 3
o — R
FERE  — 3
I — 2

oF sefed fagmr & oqeR gF qur gEiew ard § argEee
# g7 1 faaor et s § i —

g ANIL7 AN o.00%
gifeaw 2.9 THH 0.00%
snferase 0,03 FTEA 0,003
s o,0% Eﬁ'ET 0,009
;ﬂ@?ﬁ' 0.0% qq 0,009

AR aRifaaia’ are & o o fratam qur fagra & sqa
94 & g=s 7 frafofaa § —

o 9% Frfaag .003
@ﬁm’q R.R fadrwT .00%
T 0.0y @8 .00Q
m‘s}"ﬁm o,0% qF .00%
HTdT 0,09 I 03¢
g T qET afeq qEET F O SAra<or § —

ENEEEE] ¥%.3% oifeaw R.%
faetem 4. gt R.¥
tegfafran 6.4 A 2.3
W ¥. g 0.3
Hofad 3.¥ o 2.9

1. Astrophysical



Ao wY sfee et & faea & &3

frg aft ofFfera Se-fre 7o 30T 9w 1 f afafer
& foar s &t g qedt & srEgat 1 s frfefad § —

g £9% fre ¥
EHESE ) R qq o
faeia 9

AT & TOR # e q7a § 3 99 F 99 9T A 3 qust § av
IgF IO AT & &Y | af gawr T a1 9% ¥ afawiw F s
FT a0 & SO ararEen ¥ A afa frer g1 Segei & T |
forelY T & ot QR o=y Y e § Fomar Sufeafa it ofcda
# gufcfaa 7 &1 wee § & Ay o @l & mam<er 5= § & s
% AR S W 9@ & T gWT AL

TF aq § 9 HI T i § 98 FT & | o quT Amifasw
"ISAT FY Ffewar H SHfaq SToft ASE-S0Tg F GIATOIfaS SIS §
TET A q7 T § | HEATST FT AT FAH WA FEAeET AT
N AT H qF F Safoq arara<or a9 AT F 1 qHEiaE GG T
Fga & a% iy T §1 a3y FTv g fr gw Aefenrt 4 s ai
1 e i qww % &1 a1 g ey &, 6 F qur
fafrcor & frawt & s 1Y & 1 7 ST 9X 91, g q9T SruR-
X FT AT qeat g | faeg sforat & = i, s=t @9 3wy garet
& frararemes fastor § —farems gt fF 9 fo g g afegqor
afori qur Wifos-TemEtE g T F39 § a6 @A g g1
Sa-afaar &1 a1 sfearl &1 e F e ggar § 5
3@ gU T WifawT T 1 agd & a3 2|

1. Insect larvae 2. Biochemist
3. Astrophysicist



HEATT %
gat ghrami w5 e

e AR IR Afaeaan 1 q@s 3 foy wgwagt Nfvw FW
Y ES g auE ail M AT § @R FEET F1o § a3
Fafq NErerd' F afaa R faagr F @wrEar #F aE 9w
T =fgq) o= g¥ <@ aftwenr ¥ @@ A & g%ar fF &
siforat &t frame Fae 3@ qEt & 9 g | fReg it smoft Fgt-Fat aX
faam €, =9 9T fa=R ¥ 98 gH 9 934 #71 faa=w w<Ar 71feq
fF Sfas wfwami ¥ fou SogF wam Fgt-wgl &1 gAY @9
gow faareiy favy ag 78 & (% ¥ s ¥ 3@ qwg shat #7 fam
T AEN | T A UES Ag AAAT AR & fF o F1E g @
firg Y shat & g 9 § —AF foe gt afx e of9 o @ s«
a7 fae aar &1 3a% gy A {6 sraareEd srwre &y dwei
¥ I IR Y AFEAT ST A 9T AT F a3
F AT FT GIT F FA FAISAS ATAAE-HF 0 7@l g | g
T IS § TX ATA<HY S JIHT & 7

I AT ST 7T Ug

T A JFT @aR Q@ § F gura sfaa 31 @ faww
qX fa=R F3 aret § T A= & 91 1 o A9 o aEY T gt
g fr amag gw € & A R 98 €9 @ €, AT § (R A
o wfes Foaar g1 fog g O @ fawg § agaa #1 A i Ax

1. Protoplasm



4 ghamsit it o &Y

IoE T MR afeaea #1ogar gER w7 F wifaw dE F
Ffeqea wt W arafas 7@ &) R @ faa=w @ e FE
qgY & g¥edl & gfte § gw gg Wy wm &% fF afs w1 -
fos' "o g @ suF o afac & “aitfas” (afe #E &)
“afegea” anfe 7 Tl F graea § aga a-faar @ awar g, R
T ARG & e AfuFAT e & gr— =T 7% |

fora qedt a2 g7 @ & SE X IW a1 ¥ W afuw o seE TwR
& st o g & awg & Sfaw faww ¥ apa ¥ st st
gfaa & w &1 ¥ ag wrnfaw § fF ga 5w “Shifaa wR” 9t s
FT qAT FL | gH 3@ & for Sl & A w6 F fafuw &7 aqqm €,
aR fom ofefeafaal & & shifaa w@a & 9%t w fife i fafrmar
g1 &N g WY 3Ed § FF AT § st s fafwe afifeafaat & oe-
&% AT 1 WY SO AT & | T@wTEa: € 98 93 I3t g 5
ARy ST o Y & 7 ag o= F-FT Ay gt & i Il
frl & qur amraa: safafeadt & € qer smar @)1 § safafet £
AT q THHRT IAC A &1 e For | foeg 39 stea™@ H av &0
AT THY qAAdt Sx 9% &Y fa= F30; v gAY qEET & 937 98
s W g7

AT T 39S Il AqEAfAF aeal § 97 & F7& 7 i o
qfefa €1 Su¥ = @t & sfafaa sk o F 78 &) s sram
HgAT SR-AEl & AT GIATUET A7 AT AT v | gH ERI
Tt J1fe f TemafaE dwea @ gfte & as ot frawg o S
g | EAR AT FT §Y Y, W sfa@sta § a7 &, 29 F1aw &, 20%
EISSISA, 39, ATEEISH, T9T Y, FREa ¥ 1§47 9, § fafew, wa-
ww, Mfew, figF, $1g A CF 99 o4+ axg afrafeg &1 T gaea
X qedl F g AT N quT g Y sarern 7 W faeme € 9R
& FFT SF IF A IO Fe2ATg § FFL T {3 JF T TATLA

1. Non-physical 2. Octopus 3. Coral
a4



%% aR AR AT

Y gfaeaar ¥ GeT-aga A= ar grar § | 747 gfEal aro wEfsdl
¥ gt A & afes g g, aguet’ § fafedw afs g g,
AT AT H T A grar g | e ot Iy o I & o
H ITgFT @l T AT AT ITART F3Q & | A7 q<d qrarn
IR fretell § agq F9 9@ GO &, T91 gaAw, Sfeaw qun Weaw 7
qIFT 77T F qAT § Y w1 g

Al & ST &7 3T

ar<t # oY 3 Y zow & foed g qut qeE-ae aw §) e et &
qife Sa-S<] a9 § Sval & QI HT a9 § | AT STgT aF gH AN g
gFT ¢ Wifaw fraw a9 faogs vF awm €1 5 fawt &1 sfaae
TN ATHFRAE & g ¥ § 3% 4 &) Fraw g & faspead ! ar<l ® qar
q@ AT AT § W F FQ §

I qHET S § Wifawr qur w@Ee @ e or-awe §
HH E 7 qg A9 TIAT qHEITT A gedT &1 ST aAver &Y gH ug
Y FAT a9 5 qEr grar wfqarr W Aew T g R s ugi
¥ Sl & areafas Sufeafq &1 swwamor 247 it gaR fou sva §,
FifF TR A & a1 Afew g4 9T § R g, qedifiag Armr &
HTHITF, qHNT FEAfaFArH F7 JoT § Ja< 370 g1 5y
gifersia faromor’ & g ag fag Fa1 Ffew 7 ¢ fF Aaatai
& WA ART T B fAFAT q@d I g | aWq: &-UF YT
S FY ST giferdy aF wfyw fazaaia gar g1

zq fad=w =1 srfew Tree F3F F fou soer 7 1 gw < araror
aﬁm'wmha’n{%%-—(z) qq ¥ gHIT 7qST I Sraw
¥ ¢ oo @7 @ gt & frar ofkfaa §—aiq ag sfracemafts

1. Vertebrates 2. Brachiopods 3. Gellyfish
4. Statistical analysis 5. Probability



T ghrameht o W %o

st foaesT gvaw FET qur aTEgee ¥ § R fad 51w F1 swmn
79 AT § QAT ; (3T YT & S #v e ot geag § fod
F1a &7 o1 fafewa & & ar Tus v e 4 €Y 3Y S agt snfeawra
FY AT § | TF Sfraw T FoqaT av F¥ 7 aHAv §, g SuE s
FY G 9T FA §), () AT TR R afe ¥ et
TH & 8H qg ag &, S Sifaq qfoat F fraw & g awd
THA & | TH AT F FTH (=0 FAI & &% afz wvre ag # shifaq smon
g 1 3 fe A & ST3AA’ ATHE AT F JA &7 &1 a6 § SR
% & I3 T GHET AT 3HT T EEaadt § a1 &, (g 9@ araram
F UTE qEEME ST F FIO TG0 AET B AT TG &
FH I

Sraq & sAs afoarrs § ¥ uF fasgt qur #3I afor ag
Wt 89w z=q &1 QAT @ & foaH S9 e #1 9HY I
@ F AT g1 @R T a9 g e su e ame s
gl suaq &7 afuw Sfaa g—'‘fFell Z=7-99TeT g1 e S &Y
I FAT F¥ SORT &1 AW Staw @1 gag afomT faadr sty
& fou Sww § Saqt & Snfaal qar gwwl & fog ot ¥ @9 i
Nfaa g &1 aft g7 g F wfag ofomr 2 § @ 53 Fa&y
T A & Y 81 Ry g aforeT & e g I W o fav-
99 T T T § T SHifad 7@ g1

SfraT J37 WORIS, 8 J9T 3T gl 8, X afs I o1 g]
afifeafaat & oo aav" 1 ana fro s & g Faeamdy o ian
g1 9g SwIs A N qUT AW G & &gl # Y arEr S g
FE 0 ah & i WY faoy €1 suw Wraml 7 w6 w
g #RX FEx deFe aF Nfad @S &)1 72 79K F O faoas
@ A I HAAT A A F W T A g1 T ge ) fow

1. Solar System 2. Mars 3. Venus
4. Lichen 5. Adaptation 6. Geysers
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Sfae & gaT afeT § U sMEem-awar aga & afew a1 g, fRg
fe it SEFY 3o A )| R aR ¥ 9w & e FT =T amw
fafewor Q& @1\7 & argx § 1 gl T avad JuTq ST & S{upst
1 faues’ & smar &1

Iq: 7@ famme agve § siew & faamaea #1 @er § gH eral
FUT Fafed qril X siaq & afeqa & =R &1 a1 g7 & o1
T Tifeq | g FY SAreEl H ST, FTEA, gIEgIe, ATgg e
AR Fofew it Haad) F & §9¢F 341 F 990 T T
arer § fawmm &) feg wifas seean o Sfas S=oar g@ar
firr g A1 R gy &)

AT qAT SASBT S &8 AT & I I JAT G F @ geai o
Aifaat s F aomvEi 3 afafem gar afd=a sy o a9y amar
Hoawr oy €)1 fog 3 7 @1 3o wifew € R A 59 aF foaw
f& goan ek & amfas Rea—IREN gid &1 98 al ¥
g e fFat ¥ 9o g9 ey § T8 g

ITHET TAT TAHTAT § W Sa FT HTT

@ ST F Frareeal @ fedr § ar ar o7 & 78 ava | %
AT T & GHET 57 T A9 & 3ifes 907 g7 aret W gy &1 oar
fazama & for srafase wor 1 sfusiEr sFae-arE T o9 & qar 9Er-
T AR GF T €T § g | T 99 T4 & AT § THYA FL SonTAl
& ®7 H TFC T § T AT ATHRAAT &1 sAIfq & = # 95 &
IH Fod I FA AMST ZLAAN, FrT, Argriwran, fasfas, smawor
WY Y 9T F FIO &1 A GaH IHT FHOT I AYAT ATATFT IS
T IoFI-faet aT WY foFelt ga1T &1 Sfvaw A2 &1 TUE L FICT § )
(2) =% zoaw™ a4 @eq § fF agf vecasyo R W 9Fe &
qATHES FY AT FA H JGAF | g T2/ HY Iad 1 =i

1. Dissociation 2. Betelgause 3. Antarea
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& W9 39 ¥ foU ATaaT oI 9T FEA STARATIE T HE
FTAZ W@ qFAT| () T fafed i & a9 F FFR A I99W
T IHTC AT 33T § fF S ) gou-9@ &7 sfeqed @9T & agt ]
(2) 7 ai & arnfas qaaadr fafeor & a3ar sefaa &)

TAIGH] T G FT 7T &S g7 SN ATIF qF IRl a9qr
Ierr-faet & fou Sufeaq fFar mm § ad g@aFgsl ox o @y @,
FF qqT § T oY IeFT-70 F TH31 AR I0 ¥ Gug AA Y § foad
frrter iy ot ST &1 T arfafem @R af@R & a3 quagd i
g sfusiar st sifyeraw ftq & awg g & fade o T & SO
A T G 9 § R A9 guy ¥ oa FeEl' F AT WH F s
XA T & FIO 394 38 g1 9 & & agi srforay 1 sifaa @r
T AT g1 FaT |

HI% IZ &1 a1 & fAqr9 Ay g1 a6 &

STF fad=w § wwee g 9T @ fF Sftaw & fou SugwR o
Fr @ F fou 9g daw ag & a9 17 &)\ fo= i # e & sfeaa
1 AT IFF NfIT WA I HTFAT & el § F T qT Jeavaest AR
& agd fase 19 =fau T 7 o7 g1 {6 a5l &1 2% & +f FTHra
T faw a1 T Taa 912 M 4 g1 =fg f& AR snfams &t
AT AT &Y A g1 | af g¥ Faw oy Afawfaq siral & & g
TEAT 9TE &1 fog anfasm A smamsar A g aram gaa g | (T8
g ¥ fArq 5ot & oftg sy ¥ Wt & o sEifirs” spfarer &Y
srqafeafa ®§ Y shfag wa & i fame gfe Y gt &Y 31)

strat & frameea 781 & eeas 9@ a1 S ey e
TSy AT A1fET X I7HT arara<er fager a8t gmr wrfgq 1 ey
TgH gv3g A3l f af ol quy fae sy @Y S oo so &1 aEy
afcfeafaat & W o fEe 997 a% § it geat o fawfaa aqar sforai

1. Orbits 2. Elemental
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& fou fawng & qur ¥ arfae shel &1 sifaa AT s 8
T sfaf Y s 7 fasame qur FFREr A gfe & s -
afaw gfte & Y Sgaa &1 SAFT Ferre A SAHesar W w9 A
LT afE ITHT FRATT FRIGIAT F1 HEATHT H GAT FATTH IJehg
g 1 I9F AW F qrO-A= AR H G F qR F qgq & e agw Smw
X qI=a’ WM § T (@ & gL 99 AEA | 3qH qfoHeaEy
qIIHT &1 ST FAfaF ge-qg gril ag AT Siad & foq gex at &
& & g AR 9 SEr Safa d) warfae #i see
g1 ¥ s sfafaa Ta §R feF & qmEmt #§ safus s a
faamer # & fou ag Y anitee & fF T 98 sw sty ax @1 T
¥ AT @ AR AT 7oAt & &Y A< I o WY FEw q@t & Wi
aga sfaw smaa” &

SUYER AT ATAWF FfqEul F1 AW §F W@HC W qg FAAT
aeq & fF Shaw & fou Sugw o8 aa # fqw €1 e e &
ag ST Y sraEw @ fR aEt &Y Safa 3 gt §)

ST T It ® qEaew § A Tael qt H7 fagr

Qa7 gr arar g anfesde W Q) segaeatt A afe gw O
fotr gro sftofen s oo & fagr Y A o @ g -
IR IIFT | T SO $T 9T o0 (1T TS a9 Il O g fos
H—UF & T H—ATET Y, @ FH ¥ 7 57 T & faenre
g TAR TEORNS S FT FTA &1 S & a1% q1 s g a9
TS FEAAET AT| 9 § FFT @ FAS TF & qfgq a9 § G F
TG FTS H 50 FT H19q 9qcd . A7 &1 qga Af® 9411 R

1. Eccentricity 2. Periastron 3. Apastron

4. Orbital planes 5. Inclined

6. Chaos 7. Primeval Atom
8. -Super Atom 9. Average density
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g9 qE-ag F1 af 3% qwg NGETSA FT qeq G THw 41
FEa-HY AerfeTd WY syt ff o) afe 99 aw Aefed
& a of qt fwiee s o) afterfea ff 1 <9
TAEIEE WT-ASHFF F TN § T AR s faewel #7
TAT T =T & Y SR | AT F IIW AT G AT Y IIF A
qgH FX A EATGES Fang qur afafsq’ @ T HR F o
a3 g faet § aftorg &1 it griv) faedieat ok s s
F Feor faei & 07 &1 W ¥ 9@ F FOU AR AW F¥ St g€ gei
WX SN & qg F qIA FT 979 gor grm | af gw z@ afcweman #
TR FT @ fF FTEOE T F g 6 A F T8 g TG A
BYeT a7 3R SHIEH W 9T 1 ST A 99 FATE qRETd ATew
g1 zaa sfafem, o8 3= F1% o= afFeaar T §t @ s
FfeT g1

qedY F SwErart 3 afeherr-faRw #1 feeT gw famme-
qaF FAT AT & | AfT S0 1 T F faenies @1 & 39w
TS wefqat' @ F =7 § @ gl afs % oW Sga S ar
g BT TE T VI H IR & A I FT &Y ¥ formy g
St ggfaat aga ISt df IR OF I Q1 [EA ATHAT HIX gEU
A fafewo #1 qama qur Fu-faaor® sfaa sfawdon @ o 3w @
THA FTAT FEIAT FT FRTHTL T Irg Th A F €T H G AR
geifoq @ § @AY g1 AT a9 99 sfafasa sgfa 7 ar-
W ggew q ar fafwe d@s al & 8" &1 ' feun

1. Interpenetrating 2. Protogalaxies
3. Overlapping 4. Liquified

5. Solidified 6. Masses

7. Gas diffusion 8. Centrifugal

9. Double stars 10. Multiple stars

11. Clusters
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fafoget ar*! _

SiY wgfaat ga gF & aY aga ey, g g 91w sret St
N—TET FUST & W g—F g & | T JifF aRa
T F T AT FT AT F TS W TW AG | TR SAfadE
wEr foal § @9 ¥ o W fres ) &) g agmew 1o Y
oY F fgae ¥ gAT AT aHg W At eI &Y T@e @1 3 defaal
FT FqH a1 dazg a1 5 ¥ fags &< gl ammEr & afgq
TRt fae a9 9§, 9% 98 a1 9 97 5 99 oH Sifq S g
S o fae 7 g9 aX ot e 3 aF | @ F g T W & aER
AT fafogdaml & 39T gde & I & FXER AT FTETSTAI 8T qh
T FAET & BrRe-a8 g qra i fIS | S5 aW # aane
g wFa g1 ug WY wrie g fF T e 99 fasi & g & aga
Hfaw g St aag ¥ R FEON & |

Ty a3 fofegd ai § & goFr-ar s 99 e aFar
g ¥R af ag g e &1 @1 g/ S aar WY 9 gwar 81 faeg
FfeFiaa: @1 § TFRET 79 &Y gRT | o # ATaR Fanfas qresl
F gTXT gH ST 9qT &7 99 | afE 39 93y fast § ya@ 39 amaqra<r
g a1 577 gAR a1 WA F §37 9g= qa g1 AR Af g9 sarer-

*, yat Wt ¥ “oefax &t aend”’ (Gulliver’s Travels)
ame faawe  (Swift) #t foet o gm®w ) Swd fowm wwafas
it #1 FuA g IR “fofege” arre Ao & a1 sl 1 3w At e
SFaTE UF-2t §9 & stfus gt it 9t s sewa 21 fawa A ard
w fefegdt at wgr mar )1 T SwR S gRaw W i gaR 3w
&1 AT F@ISTM (Brobdingnag) 41 fora# wasal 1 @vawd R0-3Yy
T QY 911 o TH W g AgA A fawn< AT AwgHl W
farar s &1
1. Lilliputians 2. Brobdingnagian planets
3. Infra-red
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Y- fran srafus aformor # Sidt g a1 Sas g W A gd fearg
FaFy &)1 a8 ot &Y wwar § fr fret famr T #s foe e # e
@\ ggHEe § o1 0¥ | qF SEFT Afweatw ar @1 S9S g 9
afqa g F TH J gY AEA AT ATHAR TG TAT THHGHAT DT FerrsAi
# fazfa ¥ fFl sramg quaa faehies g § S gu oo fae
AR faT T Qs aga & framag grmy s &1, o
Afeqea FY FFEAFR TG fFaT I TFAT | AT Aageq @fqw @, g
AT SAAT HET § Agd Afuw | RN F SewarEer SHA g
§ firw s fagral & same o 57 fafogdt fast & sifeaca &t gwramn
FH AL &

TR (TAEAT qAT IqHT qf ST

O # OET FI1% AT T 9H S FT 9 39 qiface
T, =9 faarwr o7 a1 7E7 59 979 § @eeg g1 a%ar g, foey ag o=
T feas ar & f& F0=t art & afeq At st sw aw1a
AT AITY T T FTH O F g @A AT @Y &, HqF &Y gL =9
FTS H AT &1 TR0 1T § HRY A g3 91 78 @ Y sea
saqur @ f faetsit & Aear-afraar & qro @ oo & sy &1
ST A AT At 8, SF I &Y S 5H SIS g4 Hy
T, FT A ST AT 7

T & S0 &1 39 FEHAT 1 QT FA ¥ {ou 7 SAifqe 7ty
foAw farmiere o (wERE’) & 90 SR e favhied sar
frdy STFE faedied § Iooa AT T F THST FT 94T ATaor
forermm @1 & s 33 g 9T AT gdfaw foet 9w waed F et
FYOT F g3 fra=or § @Y 79 § F9 Gy & 91 3 g qg W 7AW
qd g 6 2 syl A1 aferr 0 a5 oSt (mEl) ®

1. Proto-Sun 2. Secondary bodies
3. Proto-planets



0¥ g ghami w @

TR as Wt IfF o YR o i & faaor & 3
WY TERTST W ¥ W) 9 1 A 5 93-S fifw fei Ry Q) o
& AT ATHIGEAA’ T TR @ ST qHS &, IH-GA F g
T TF & G990 A SR TF & foar § @ ¥ Q1 oo Y F O
feafq & +ft @ &0 fF e fa=t & aifq ol s wiesy +°) feifom
FTTF | AR BB W@ fast § § go—awaq: s -
gaeT aifarF IR AIMETI FETTST H AFHT o @ g fF F gfaad
R G awd 91 arar dad=" fag ) ¥ g7 F agq fawe =
I F FROU g4 ¥ X 98 a1 519 F ot Fanvel F gRad’ arar Anr
# qg= a1 97 I IET AT T ATHAI L fok T a1 § aRHEs
# ¥ fooze TR Maest @@ O § 99 W)

aret #Y ag a3 9 AE aut ¥ gy Wr g1 3| A
15 H =T fagt——smaig ¥ fae o a9 wel @ faode feam § @
FY qf Rt FX @ I—TEE &° & FTLO7 T &1 T g | g
yrwe afare—aT & 1 sifqw Tt § axade guage 1 a8
TS &1 W | FH-HAT a1 It afq #1 ez aga age St g A}
IAFY FEATHT Jehexdl § WY a7 GfEdT gY JTQT g | FIE-F15 qoag qv
TgI T IHT H HTHL BIET FaTAT H f AT 0 & & | AR GAH
WAFTS § AAF TAFGH| T I3 Tg1 A ARAT@R 7 § 7271 & fou favre
T &FT R, FIF FF FIE IRAG T T TG g ST AT § I9
FT TEATHIY AT 92 q1av & 5 fow fe W g F fwe 9@
IGH FET S AR § TG I WG F7 fqumar a9 dear § W aw
Iy fredars smF @3a aee # ¥ uF aRy fAewma” &1 W @t
gFar gl

FfEHTS FT FIAEA AGEAT T JAT AR afwo= g

1. Proto-Jupiter 2. Proto-Saturn 3. Highly eccentric
4. Elliptical 5. Perihelion 6. Retrograde bodies
7. Gravitational disturbance 8. Ejection -
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#Y seafaq afweor & sqE rwHfers ST & g7 @ qan e
F o fasi w1 oew foam o1 oY ¥ ¥ O ey TReT qeEy &
Qa9 9 99 AT AT | SEH FEAT JATHI HAAT FOFT AL &1
¥ 9g gfera & mar iR fraeadt ok a&l (7% ) 77w) & 39t
g0 s wfaw o fF @ Fea § F1E wae & i e w6 ogu

g aeFg 1o § @ of@Er &1 fwiow g |rar s E g
& fead! $© qrd | qUT T FF qT # AT Y THIL FY HEAT
@ A afs F1E 39 a9 F AT THSS FY @1, AN FF G-
AT qUT ISHTHT q WA AT AR @7 7 g F A-o9w T qgw
T #X for & fag @9 EdTarEs faew FR @ ¥, o e &
IJEHT JYAT AT IAAF gl |

af ST | qeat Y QT FT FAWE Tg! FT FEAC qga Afaw
e atq Afas Iz @y gl a1 W fafirs 9gi & weaadt s
# Sufeqq snfewmom gfew arew § faad Q< ¥ g g 1 afew
FI Q@ X, T § 3 el B Afaw g = foar gem o=
gfema Areaw § 781 H afq w1 afade frar g faed Fam FY s@eaar
qET gRT | Foa: qREaiE SR quT T ¥ ¥ 98 gfa @1 ™
g1 Faa™ 81X afE) § afasac a8t wamei Y qEfa’ sne
It € & faat fo gaeafa o aft #Y wem ot §1 %1 afereran
F FTAR 47 FFaT § § goaeT* F IO FA Ao Q-

1. Hypothesis 2. Catastrophe 3, Engulfment
4. Inclination or tilt 5. Order

* 'HTTEY sreaETat § & gEmEean”’ sy Afuw IwA g, it
18 Wifow s § aweafaw seaaean sE A e § @ 9@ awga
a5 safeaq g 31 at gEA 9T wifaw faawt s fRaeme
WeuaEdl ¥AS AWTWA (unperceived) WEEAT F ) TW T &
I ¥ AL & " &1 qffraar s aar sfaa qawai # s\ o
aiy At 3 “oremeear”, “arwfers”’, ‘qam”, ‘amifas’ anfe me
TR AT AT THA & [T AT §
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FT& AT TWHE § g AST TFAAU qul EA FHAON FT &
qfarmy 1

T F LT AT I AT F TG FT IO F qFaeq § IR fa=A
FaF ¥ faman aga av 1@ 9&a Y ¥ 9w @wy 9l #v safa
grae A1 yafed fagral —AgiiaE aiwad fagrea qar e
fagen fagra’'—a1 Sfaa qai T SATARANT 9T F @ET AR
JrEC-aET @igd a9 § Aw qg dsar v Sfad a9 @
sETeTta F fagrat & s 3T @ &) afs g saw a= wew
T Q1 gH aga T qIl F ATRAT ggAT a1 @R af@ &y
aeg- e frafaqaret @1 et & g § qUAT  afaeaarsi ®
foa-fam wfoareal #1 qmaT F1 93aT A7 § g9 SEFR AqE-
sregaet fagra’”’ & qrR ag) st | feg g ot sfeareat staar
Ffrgt g1 o fagral 1 & a@ @ W 7 7 F afkaew
SqufFel & g0 @8R a4 FT AEGHal g | 98 ‘qegaedr-
fagr’ frmfefen & wer g ax smnfa @—

(2) =% o= awl 9ge oF fawwies gueAr F U0 A A
a1 AR §F 1 Sl g5 O fowd sror aueg s W, 59 a9l
BI-a3 TAT AT9T F 3 THIT § WL AT 971 N EFS gE9 WA A
IAF TEATHEY g9 F1 AT T 3R F -3 afkfaa smma
¥ f@ifag ar1 s & fag @y # gw safera €S9 9w fgEw
FIA ST GHIT Ig A 4T

(R) =, 1\, @} ggw oSt & @ amer @9g &, 59 ) a=-
g &7 anfade a1, QA-UF F3-93 FEw-Ag. W ¥ S 99 g9-fs
STH-gF Y aferaT ST I qHae ¥ #X W) ¥ S I a9y 8%
gftaR 1 T FARI FT AT THIS g |

1. Nebular Contraction Theory
2. Tidal Disruption Theory 3. Chaotic-origin Theory
4. Catastrophe 5. Proto-Sun 6. Protoplanets
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AT T Tl A Afaswermsit #1 @rnfas aformm ¥ faas
HTHIT A SFST # § Aferhiw A1 39§ # & fiwve o< argamam §
T T AT IS 918 ¥ THe gfem Ral § wafean §F1 gifam
et & afFww &7 BA)

=g ofiFerr &1 afuw famqa fad=w ew ggl 78 #3971 39
AT &Y F _A1 AT & f z@H v Afeat § A fmfefen @ qe
F—

(2) == v &Y 9g wEfaee § g7 gl & sm=dems 9
¥y ST qAINSHS AG1 g1 FT | IZ AW Jg qfweaHrsii ¥ WY &1

() & of@ER & g et i ol ¥ s qEfet ¥
AT QU AATT T HT ATEAT AT g1 G ¢ g7 qg o= g fF a9
ATAAHTS AT THDY qradAleh ATAHeiq % 7 997 &7 & a9
FII § AT TS AT ggEafa FET F WEAA! &% UET W & AR A
FaTell F1 safa f aga afaw )

zq ofeFeudT Y UF Y9 g9wT S JIEen afs gw g A
FT g% fF faedres o qearoy #§ & s@ar A § Gy e ad
A QU AT ST QO AR F aR @ frwed, ey s
@ AT F T & FTO7 IAET - fior gran & 0 v afy
g¥ ag fazamm & w19 % 98 gt W arsa ® safes” g=w ¥ -
FTS TF - 9T 19 T qT & T A1 AT F1S TEIaT STIEHETAT
TIRIT &1 A AT gH 39 IfEHETT & FS I3 FT AW FI AT TST
fr g oo A ag gfaar 2 i feweai H# & a1 @ @
HSAAEAT FEA § I § T TN ST FAT W qF FI€AT T qAT
foreY sy A7 Y o afq F I G AV FeaAT FY AT FHA g | AR
7ET F IO qAT Fefrg afrer F M F FawE faqor #, Sew
H IO TSI, THATT AEIT TUT JATETS &1 JraT & | Jg-fawat #y

1. Supernovaq 2. Interstellar
3. Condensation 4. Interplanetary
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IWfa & U G99 T F1 faarad S 3 e afepeaar F &9
¥ @ ag seuaear-fagra yaxg ) gRfam @ ara —aW ¥ &9
I qHT T A & 99 IF [F F1S Q¥ s fawew 1 fawr A
g wrar e e & safa F T qaea faera & & R
faeqa wrear gT & &%

ST AT F I farwagdw g FA A1 I 47 §
afs o= & QET &Y F1E fagra @IWT Q) W A1 SEF A& g
AgTaqyr Sufagr’ Y sifram & s fF dwaa: wda fRw o
T IA9 & ageed & foaw sgEem ar & qur sew § fog
ST afkfeafaat W agrs WRH &9 gu ag-aes wml A faeme
21 R qw “FaT g dFS g1, “HT gH T a@e #Y Afghy sifaw
AT g7 af SRAl FT ARTAAF I GIATIAT (AT AT FIHT |
forg qet Y Sfa & &R W s fagra § ok e & framaasa
Tl & FEE faaer # gwer & faa=w & feqa § sawmw g f
g a8 a1 < fF S°¥ F-5W & dis-agq fazamices g1

7t FT It FT1 3\F AT

ST FT § et v Feata 1 547 fFy “srwfens e’ sporar
ferelt are-atfaa afimm A @ 3o AR S s&ifas daarsi
fear strar av1 feg w7 famama f smmeaTeer 7Y av fF geE sefe
& wrafq ae &3 fawam v @b, 9%, SR, HEUE, ARG, AT
TEHT gong Fge & I@fa #1 arer & fou fam qwtaifa
fagr=i #7 fasre gom a1 I9H & A% Q1 oG QUK JT &Y A
g ¥9 fag=it § @1 g@ #1 Jafa &1 W garaw a1, feeg o
7gl & snfawia & 95> W gy #1 sAfeaa 7 fear @ ar) sifwax
fagra st o fred N nfeat ® dfom qeavar
i ael & qun famew faaredt A aget g€ s F w@nnfas

1. Corollary 2. Biological construct 3. Astrophysical
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afcrs &1 W e aut § geR ¥ sfafet ¥ faay e
FT §97 far & a8 SUN 989 F W AHTS § AfEq T Y 9e
F 1 wfaw )

frafofas gt & sfegeq: FowarER oy afkFead

gwfeq § o THIES, WA, W9, ARC(odAT, WRGay, oA,
T, &Y, TET qUT S & awis famawt & fa=r<d 1 foaww
FT &1 g7 ARfoF faaar & swe g &% agmes § aqw &y Wifos
feafa avarey fasman s faega & & €97 g5 &)

10.

o o

(2) @ #ar &1 sgmoeafa faoas 7 q9r S g A
YT ATHE AT |

() TefE afemesar’ —faeama w1’ € qur sEE” #1
et fagr |

(3) 9w T2 & gT0 g & ifaw fniow & 921
Jafai

(¥) q@ F sriafes ST g Tg-83a% wRIvEn &Y Saafe |

(&) smmar § & sroram o=y AT ¥ SWHL TG1 FT qT F g7
FEH

(%) @ & foe T I 910 R F FIO g7 A sqrT Hy
Ioafar SR IUY SOw THT I FT 981 F §F § G
(78 Swdsa =dr afewern &1 & afafaa &7 )

(v) ard #r faadf ew<" (& @1 ofafaa &7)

(¢) frel qrogm’™™ & O @9eE’ & 99 § q9 ar>
fraR ar g faegsa

Nebular Hypothesis 2. Kant 3. Laplace
Disruption 5. Solar eruption
Planetesimals 7. Capture

Tide 9. Glancing collision
Binary star 11. Component
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() wfeaa s-q@ 1 faedes faEs

(20) wearlt sraa®  =wHifa Qe &1 fisa

(22) e fagra &1 e @R afe o i & =
graeell amfn fagrl & gTa SEw TR |

(2R) smm=wm At F fagg-arata @9 - (ROFT
fameT)

(23) Trag™ ¥ qaar #1 fawwie @Rk sy afomomis
ggiaw fast #r Iaf

(2¥) Mg wegm # affr . TEEN # afererr
FT gAEAT (¥, T9T R F afAfqa &1 F1 @fFw507) |

(24) s (owies smaedr’ qur aftfeafa F sqwe’ foei
w1 eaTfaca srgan sfqshifaca™ | a8t 3 ‘AR & afc
Foqar” & e sreEr IO @ S @ g

@ Y fagral #1 faawn fawagas faar s aFar &1 &€ Qv

FEA: TR § | B T gfud g F FT srwen qqer g
F FIW FAFT Y TA &, TAT ¢, 3, ¥, 4, { I Lo HEF | R qAT §
gegd faw 1 @ Fa9 9, ¢, 2%, IR, 13, ¥ IR 4 =S

CE

@A 21 gH Fg WY Lo w@ar Afee fF wgl @ safa § 5%

gfwand uw-ara WY @ & | 9z srawas agl & fF gw fe uw &
gt F1 o # AR 98 99 @ (% o7 9fFa @3 g1 & @l
Rl |

T g9 fagral X faar a3 & g0 3@ afonw ) og=w § fE
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Explosive fission 2. Pulsing

Accretion 4. Electro-magnetic Condensation
Nova . 6. Cold planetesimals
Primeval explosive chaos 8. Conforming

Survival - 10. Hypothesis of desperation
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1. Pluto 2. Neptune

3. Orbital radius 4. Angular momentum
3. Catastrophic 6. Calmly accretional
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1. Proto-earth 2. Luminosity 3. Mass
4. Size 5. Samples
6. Proportion 7. Powerplant
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1. Double 2. Multiple 3. Triple 4. Infrequency
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1, Alpha Centour: 2. Mature . 3. Universe .
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1. Cosmos 2. Metagalaxy
3. Expansion 4. Disruptive approaches
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1. Sampling Census 2. Photo- chemical
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1. Uriqueness 2. Improbability 3. Mecta-galaxy
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1. Extra-terrestrial 2. Terrestrialism 3. Fourth Adjustment
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1. Cosmic rays
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3. Methane 4. Ammonia

5. Amino-acid 6. Carbohydrates
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F F A {ET FRO § | 9T A 48 § F ovaa: e aie F a9
qIA Y FEAT FT A ATA AT § a8 FA= & F9 &1 9T I8 §
fF Faw & At a2 sfaa sfam & aifafam s e & Sfaw o
AT & THFA 2|



AT WA ® T Q3

tfemren’ & darfeae fad=m & whe & & fF 50 wrie ® ovea A
FHorTeN AT FHFITT, NS, ToT AT FY FqT Qo FFA AN & |
qIE H gaY AHI A A 39T YA fFa1 &1 o R FRI© FT 74-
A Qo qrH F o Afarw & (0" -2V =20") ' afz uF AFF AR
FT XA G4 & FoaATT & AT A1 foar s (Fif srrafas s
¥ qar & ¢ 5 qF & fawead! s # A EwEa: s=T Y e
aR aga a9t get # fawme §) Y OF ari v qer Qo fawendy &
(20 20" =20V) | ¥q® W UF & @ § A F fou s
qIGU FY FEAT FEHL JAAVA AR AT T SURT &Y AT &Y
ST &

STt & T Y ag afors Aot o st @ fE a6 g &
ST HTAT (Q0™°) I fear mar & ag aga w9 3| AT & fafvwew
sfqazit & Seror & e grar & f =T e wwTr-awt ' a % #Y g F F=W
FH Y FH TE 9 (0°) Ararfeamd foermma &1 afs T3 ad A w=-
TAT FHT ATHTIERT HT ST H % AT HY T qr gHIR qawe gfags-
FEET FY AT F AT 20°x LoV = o IR W W | Afx gAR
S&I0Tt T OgH A § FAS 9 I g1 AT a1 QU FrA€r Wy Qo qF
qga ST | SR gAT) 9§ Y ag gfg wiawr wvawfaa sifa
fte ¥ 3o aga AfoF &) qHel a1 qhar | & 94 & {330 F Y
aut # & gHA FIN FST T FY GG FT ST TH ST Tl

1. Eddington 2. Fundamental particle

3. aft W N A whwd—E e R TF PERE—A
W At OF U 7= (matter) § wifew wlimepei (Sewt Ak
oFMY) ® wen afawen: 2.3 x 0V R g T FEW W
Ix o™ am 1 e wA® ‘Arw (Standard) AR § AT
go'" whnwrd gt &1

4. Dwarf . 5. Light-years 6. Sampling

7. Survey - 8. Range



Q¥ ar IR ww

T o & | 3FT: SATehTT 6T e ATAT T T & o gIey (vt Qo™

grr) for & @ )
FAT 7T THTL $ ST GIT 3 7

I A & et F framede a8t A S B A AT gu
fora & suw aga sifas afg 7t smeacasar & qa1 § o< a@ e i
T &7 R | IYHT Graed S{a-qraa. & g, it sqfae’ & a8 |
8T ¥ ¥ frfofaq =7 § g fFan s aar § —

afe g0 fel o 97 & 955 X 1 9g T A oy srafers qfy qur
T A & FI X a8t Haw ST S A1 qfg=my a7
ST AT ST F ET 2 g o g agt afifeaa § o) R 3o
sreqee-HY afcarr ga free gt § & &) ‘g § awdee, qug
TUT 97 JOTE I Tqowew ot afmfed gagw afeg) oud
TOET 1 AL AR T F I o g% Y Y srg<rs vy oy wfiw-
foq &2 1 wrfe ) gt & g F o it vt ¥ et g ¥
f1a 95 B TH-ATEY 1 Fraa & Aot Y ) agaraq 31 = Y
AT I8 FaT AT § FF AT siaw s -qifol’ & 83 axa F1a7
(C) g sfaa &1

FTET T F JIATATH T § TAHS faaeia aars 8: A
afes o Me™ 7 §, 3 =g W ER & 9 S9F s F1 W At a7
& g smaw ¥ 39 W afg 7 F@ a9 T Whvw oo 3@
TS B: &Y TOFIH G & (7T B: AIHF FOTTCH AT ATRAT 3 vy
TATHE AT qgfod &1 ST 31 T F O gt shredt
F ITAR FTEA T T 9: FOHgW & qfcewal’ ¥ omaferq §—a
I TR AT I afsss § § fger am K—afcsss w@m mar

1. Cube 2. Biochemistry
3. Statistical astronomy 4. Periodic table
5. Units 6. Model 7. Shells



e A & dewe Y

? ot WX SEd AT o L-ofcee § €1 @@ oRE g
FT TR F AT A BT GHA 3-¥ § | F1O9 F GG GIAa A<F AT5-
ZIST TG A AT -4 § A A3 e s 7 - 1
T qcal FI—faRwa: FET @R FifFEem FT——AT Fm-afess
HTIAT F FI, TF g% & 9T, GRS & q97 -2 § q/F o
IS ST qTAT H AT AT & T Gaie g1 Imar g |

qs. ... FT HET-ATRN F IV FeATHL &FA § TF T -
qTA & 90T W qT@T a7 & [TaFT F9Ar geat qXFET Fr Aq4qw v
g1 v afaw &) g fafewa 1 qodt #Y odia 9ot 1 s = g-
g T8 aXT FT FAT8 AR GUET TS-Fq ' HT ST S H-91978 AW
o arey &1 a7 § a8 wrfesm F ary g fafoswq & snnfas saem
§ IO §S | TEH Foae AN R—¢-¥ § | THa M-afeeg §
S AT AT TOFEH § I FIC TG TIHTY BTG, ATLG IS qT
FifFas & aTa a7 AT § GAfa g1 aFar g1 FTET FY & a%g
e A WY T/, g qur S A &Y YR F Y A & | FrEA
STSATFATSS A1 o & FTaTL0r EFqRae 9 oY 9 &7 § @t € g
fafesa STgeTTEE” #1 W ®7 § 9fo F0 F foU qoo JTT
q e ST &Y sraTawar gr 2|

¥ qcdl & A faed AT aeal § aaTS aaeeE § 39
YT Y AT § AT (A GHTATG WY § | Fgt g7 T &Y ded
& F1aq & Aft & waw 7 fafews F At o sufsm S &
sfeea #t FaTEAT aga 79 g, feg fR Y g s wwmaeT 1 e w
AT FfET | IH THIX & A F1 g7 T8 g1 g FGifH 59 a1
FY FATAAT ag7 & 79 & FF fafes & o 7 &7 & wfew Sfas ap-
AT A TqTTaF If g1 g% a1 S99 WY gar afefua sFrr-azo-
g F G0 EY FIS CRATERT & a1 &1 wF srgar fafeww o sufaa

1. Silicon, Si 2. Rock material 3. CO,
4. SiO, 5. Photo-synthesis



Q% ar R Ay

sforat i faoem-fra St W & Y SR fF guR wrea-nifRsE-
gregIeH-amaTfea rforat &Y gy 2

Sfaw fawm § snfersm #1 ©9 39 9099 Tuw (DRE ==
R—¢—%) F Y 37 9T qeat & W AW g=gy 5y 1y § ) e @
ZH UqT AEY TERAT J1ET fF Nt & sifeqed Y G990 I 98
as @ifag § s gardr gt & wuie & argHes, sere qar fagy
faomm g1 afs a8 wm feur s f Shema wamfs B
7T FHTC T AT gY qhell & A St & fog sforeres 9@t 1 wem aga
e gt g |

get § fa affeafaat & et 1 speT

Sty At aaT AreEr affeafa § sttg gt o @y & e
e for g Ay afifeafaat & ot SHe 3 (9w OET AT g
&, T EWTIAT F1 AT gH TSI HT FAT AT | Y afreafaq e gam
fou giatfas &1 3 AT F T ¥ fR-FR @ a9 qHar g 1 AR
faw sreq, fFey ST T@AY g3 ATAT H @1 9 1 FH-HET ITHT
YEASTIA ST <@ar & | af€ g9 9 au FAr fafeorda 1o aw
qeqr W@ A1 9@ {9l ATAT g1 oY 98 99d & IS99 Fal AfuE
AMAT A ZH TG G SN | I 9 aTT I G qgq Afw
for qedY ax Y s Sfat F sra g9w qq-an fafezer ST e
FEAT IT 97 RN STET T ATAE AT ST THAT & 30 GOA ey &
I3 9T St o W WET A FT FTEL § ITHT AfaFiwr gAR
HES & 99 AR g are fawra F For Ioaw gar or foad
Fg-atel § g9 ATAT H ATRS FYOAE HEAT IO F< feam any

Wifaes, Tt aar wtaw Y fafae s it aofdfeafe & dfaw
ATHEFT & T O fFE o aR F AR AR SR gER 87 987 99

1. Metabolsm 2. Adaptation
3. Ultra-violet 4. Ozone-Oy4



AT & & HHS ]9

AT &1 I & fou wqwr snfq & st #1 & afo s
AR T AT agT &1 qfaw g1 WS F T F grq, q€A!] HR oAl
F T qAT T T TLH FLA & qTIAT & T HTAT AT F4H J Thodl-
TaF R AT 9T eHT TR §er ¥ frawm F a% §1 iR
q WX 9T FFT T A A7 T AT FH TR T ST S § 1
o ETTfaE SEw F qgw afkfeafq S F39 F el § gatvea
IR T @I FT AATT 19 AT a9 § JAT AT ST A0 TH}T
FAZ AT TGN A AT ST FFQ & | ATHAF Ao B gt §
T Swg AT N A Aoy F W rfad qwear g FT JF F1TH
So-ETT § FIET A, AT TR A SR FERE FY, AAT Mg qUF B
JH AT § T THL F LT ST 7 Aty e a fafaeran
& quell &1 T F0 39 faram@ #1 S ey fw aft dfas
faFm@ #1949, @ T97 AEREeE &1 qEEtaw e & aw @ifaa
g1 a1 WY ag TR Y ST gEAT § R gAT FquT G g9t I’ fe-
gai’ #v ofcfeafaat & waur e ofcfeafs a@ a€i § sl &1
frara gwa g1 a%ar 1

o gfq &0 o1 al ¥ § %99 UF

A qur Wifos afdfeafaat at S oo § soft sifaq
@ TFA & ST & JIT 3+F THIL F qangfas it o smanfa e
Fr It R fawra o et & fad=w & & g/ Q) 7 07 § At
& feqes 1 gifaewar & wifers s & fedllar qew A0 asr
g AR T =9 fa=me Y qfte g § & s arl 91 089
FY AT TCAT FY TF ST F U7 FT AT THEANT FHAAT ALY |
T gH g W o1 =1fgy fF g & AW fawfaa SaaT a
STt & fram-avg 98t #Y dear FH § &7 o' arg Y1 qEX TRl

1. Mines 2.. Temperate
3. Torrid 4. Zones
ar-e



L4 ar R 7T

Fgmaame g Faf wemai §3 &9 ¥ Fw o qroar
T ya & foad o a1 afvw 92l § I Fife A1 Moy
F1 Afeqea &1 AT afs gad 7& a1 3T o™ R H ¥ % W F
et S Svgent § @aa: S €Y € STt ff adAW § S
fF =@ qet o R

F1a R Hifegsw &1 fafawg & o 7= & siaw a1 =" —
Y T FTEA SEHIFAIEE FT JAT TqAT g1 ANfFaem #1 Jfqas
qTEgd I qIH gTT RS 1 qur SRl gTa FEA STE-
FiFaTEE F7 afgz@aq’ g8 fazaeamdt agsiaw g1 afs faef ug o=
SISt T QU7 ST &Y T IFTR-ERA” 9% sfaa aeeafa ¥ feu
FTIA-STTATFATIS BT FHT g1 ST S TS G &1 3 fo0 siraga
Faq SAr@TEal & Afaq Ifgrer &, e afh ¥ sk
T8 AN & g FY Rl & qred FAT 9%ar | 9= F QO o
# =g A g9 W &Y @ F FROT ARG GIFHT AT A | TEI:
ST fagra & @ gran) frg ag feafa ag § f&F o & gfee
F AT & gET FEHIad F ST FT @ &1 A =g ar Qe v
ITW FE9 & ferdwor” F fou quar afmem =t farm #@ &
fou F#@ § AT 9T AT ST AU foU FET SIS F
AT TAT I9H° F & § F7 § | T2 A spyemaean” awg-fafag’
qT Ifaa g

e s wg 9% St

g9 It TR Fg GFa o A A1 A0AT W A T 3 9g gt
$| g 72 g9 FWN A AT @R wE ¥ qA-AT T Ay
T ST F FTOT AT g1 @ § qAqT A § gurdy feafq 9w @w

1. Inhaling 2. Exhaling 3. Symbiosis
4. Photo-synthesis 5. Nutrition 6. Fixation
7. Fertilizer 8. Economy 9, Barter system



AT SEw & | R

¥ 957 X T ¥ g AR AT A & o 9T s F & oY
qrae gAR U & A it aF afawfad snfew sEear ¥ &1 aafy
Y 7 aY g T AR #1 3@ qFA & I T SAF BRI & G g
§ qufy wifesm wifawar & o) 9X 393 i F1 F
JaRT F GFA g ; MG ST TAHAT & qFaed § 3@F it AL
Y TFTC FT o I @Y AT ATFREET A &7 SAET 9T F9 8w
00,000 grir | fieg afe sifawar & s & fow waesaia #T &
T T ATIR IY-TLE AGIEHAT A 79 TFH g7 98 09T 96 |

g0 g8 Y 78 Fg g9 F 3 93l ¥ fFg ywe & oftg @y &1
FAT I 9@ U, T AR AfEHATEE AFCT 9T TH-FGT g
27 AT I R R F q farfag e g & s a
q¥g &, A Sy A1 T 37 W1 & a9 T HFTAT TS ¢ gH qST AT
grm afs gw 3@ i #1S Wig 987 @ Y JuAT ST F1 gHe FT 9T
YT STE F1 SITHT ATTT TIUF 77 F1 ST § J7qF TST AT 74T
afx FrE =g FHN-F o afaRiiear F1 anr FT F e R
H O TS ST & AR ITF T FTHA § § TH-JIH9 T 57 FT
AR F & | Ffeg 7ot &Y F sfa-stwgent 1 free Siofy § avfy s
FI Ty WY AfesF smeew fRaet ¥ gw @ aug Wy afdua
g1 gg #1 fafeor-aat &1 899 F0 F U9 Fa0 g WBIRAES,
TN HMfeA” AT fror deaifees & JE0 8 | AT fawra o ga
g fF fom aor-geat @ g g ara (g9) for Far @ oW
FT EH SATERTFHAT FIAT & | T A Al oo a1 Ao auw & g7 WY
Ty Sl # Iafa @K qvw FX a6 § e fou dw & o
AT A @€ FT THR AfTH  FATHTA g1l Ig &1 aohal § &5
fafewor =t 1 s ot § ofafaa s @ a© s aa §
IR R FRfFs § faoge W agm T

1. Statistical probability 2. Protista
3. Green Chlorophyll 4. Carotin 5. Xanthophyll



Qo0 aﬁthﬂ'W

Fafy 39 F= SHA Siaw IF a8 9 (e am gw s g
@ g6 §) Saq F7 TawT a5 F9 R g v fawm @ qunfy
gaR fou TEY e #ear @rifas & fF et ox foae smfira s
F N § 7 A & o 3 919 9 TS T A1 A7 GAEAT FAF aw@ A
gRIT | I8 TV AR AT A & fF R enfe sew amai § oagd
afer fafirmar g o WY o<l TR F 9l AR SIwgsit & St
T T afg & Aifod = foge - §) R e arE
TUT HHIZAT: AT I A1 & W-JATE, &EA° FT GCAAT JAT T4
AR ot # Frn § QU aweaT €1 S yER 981, g aefedl aar
a7l & fow, T%s quT wfass FT FEE =T AR JEA ST
Frnfafs or-aam & &) gt 3 e @ faww &1 s an
IS iR qgAT THFY G & AR W A ¥ Ag THC v § F
Sfaw farma & fou Qar s siftamd &1 @waa: o o a%-
AT & oW & OF g 8 fF auAm ro-aeeAl qun fawrame
Sat &1 faww felt fadma: fafee feam & ok faloa: fafee
TR FT G TFAT | T gH FaF ot & i 9¢ smhag
QI S F1 G712 G g | @ g fou ag aman s
w@nTfas & 6 9 smm 9g 9= o Sifaw frar S G &Y gar eniy
AT 3TF afcor W oF & 1 gl

gedt & qrathas Fel & F1 Sfae) § auiae faww 1 99w
SEL TRT FW &1 qgT-4 "geaqur A0t #¥ gfee ¥ Fia-aomor
Hifeai’ qar dwwl A Fo TIfcar wE-EE g TR & faw §,
strfg-saaear ¥, 37 37 ate WA q4r oA ARt F qleqes §, ®HT
FI A FQ F7 FSHA, T F TG H3 A F1 5697 §, 9497 F qTOA-
qigor &t fafg & qur aeifaai® & g9fq agasiear § 39 QA1 991K

1. Clover 2. Sequoia 3. Stem
4. Cellular Structure 5. (Ortho-genesis

6. Social insects 7. Agricultural ants 8. Parasites



AT FEA * A g0Q

F FISh 7 0 gATGT § | THY SREASEE GHAT g q¢ o sifeat
dR qmwt 1 w1 ufas afafe aw=y G g1 afa-sfeEt
F¥ gfte ¥ 57 AT et § 3997 & stfers swax § faan f g aseh
a1 wwEE § #R W § ) fReg gar o gsar & fr owifaa &
7w fraw qar wifes et e et @) avmfas aoafreat,
T ar Hfedl Y g Tfqat F qHeq Afed At F1 =T FT
S g 5 7 s gewfea gl & faww & fou @ nrr oF & 9wt
FT FTEIT FI

afz Wifas afxfeaft oa-at @ a1 @ wmafas qoat & @gem
¥ faoge wF & aform faaesm—ae a8 w9 @), fawwiea & ar
FIE 1 &1 AR T s & Stua & @ fF afe wifes aft-
feafa @ agi-5E & 1 @ 919, FTEA, AT TAT FFT THTIE
& Fsaor 9T qIR T TH T2 ¥ GIF S UF g1 THTC FT GXIAT 49T
Srqa-fFar are I=) T 3F 0F & TFR F TEEE FE a1
T ST g, ATS SAd ATHT A fRaAT & afusw fafsar i gn
afq gw foeft OF 918 o 939 ST Y Fuw, TR, A1 Q4T qTHAT
Fr gtz & qeaq: get & & 591 &1 a7 AR Fgl F S gH qIqT
g qun faeaw T wen g1 Ewad: S faeeanar ey sfaw
&l AW aeit faaer R gd 3] 9et 9x faarg 9 afz gw weer-
ITEF FETHE I H 41 9T F 4 F9I5 a9 985 F 39 I F
g o 9 fSE¥ @ @R e X ggq aa9T &7 ArfHTE oJT
qar aferd, sqaifaet’ o qoft o w1 fawm @ gem am)

qJ: AT 48 AqAH g FF R Y sy asa ag & ool &
AT T2 & SF-SRHT § qga ATTFH GHIAAT & FANF HEF & AT
F FT0 GET g1 AfqaTd ¥ AT ag o aEE ] R aws sM-
foq sgave § Wifos faa auar et B faoge oF-aam §)

1. Phyllogeny 2. Carboniferous 3. Reptiles
4. Mammals 5. Flowering plants



AT §
TEY qAT AU AR

FAfT AT’ gFaeE qF Ageaqll AqEH ge § foeH &
Y T qUA A R § AT ST qnfy ST & wEr© FT I9uted
Y T O T LN &1 AHT | 3T SgT-EY q1q Gy 7§ T § e
qar AT qTHr g AT A0 § qga-8F A= Ffoqr AR Afes g1
ofr froo o avt # wifa ot s g% & f o =
F o H “guenn’”? W &1 39T sy Sfea S ggar @ o) s
g ARfaEe F O EA # SISHL AG-@ET JAT GEH-
Safaam’ & saaT g= &7 ggEar & g6 €|

STIREHAT & a9 AR it gfte § o9 SRifT qor aifas
faa=s sfraw =Y safa & gvaa 79 Q1 @d § FIFaar F71 9T
FLAT Y AR AGEU F & A9 H Q0 fazam o F74 7 qwoar
T FT & A | T AQrear §F, gwuet § sfaorfea awt & gra qar
IFAA' & TEE-AS F A F AF-aqfaat & favg awgg F@
Y ¥ faeg STa-awfadl & oe7 F Jeq0r TN WG AV ARS T;AT
FreaTfeRs gT@T F1 TSN ATEEY ¥ BT GHA A | A Sq-AWH
q qEET T FEHTA ATT &7 IJATT F T § GEHT U Sfra #7
I @R IS €T F GETee JUT ATIF F27 & &7 § F&T F< 4T |
AT T TRA A I qAT A7, FTE AT (TS JAT A q€ I&T AT
¥ g9 NT St T, I, 9, IR =W 3 § aar FwA q=m-

1. Biochemistry 2. Mystery 3. Puzzle
4. Mycro-biology 5. Metaphysics



LA TV ATVIT AT o3

Prar gt & v w9 & qwifase Y W@ &) feeg 9w wwfaw fawi &
FETT foame § T F91 g2 a9 gTEaR AaF AT A 9wl
F G § €7 71 Seouw X feun @R sEy, At qun S
ey 2= 7 s & foma | o w=fy 59 gg #1 TR /AW gAT
& 7 &, q-frem & o & T & qufy oF-feR s st M
Jodr @Al g

AT T T@q: ST F1 FHATIERT ST

forra #1e &1 ot st #t safa F a9 & f9e § aftus
T TEdT AT SHF g, IAHT ATE HR IJuHT 7 faoita fa=t £y
g Sl & @ FT ITARA T A I AR @A A | TARG Fgl
¥ A7 W ATUHES AHREET FT OCF FF A g7 &R
qf @ & g1 7 S[I9 qHH O F91 980 fFY 7 | FEheS F1 9+
Y gem? F9 gaAT? Falf g ? WX A g ? W IFR F |-
qui SFT q I st g=Iar @t 5w ag & franfent & fawa
# TP TS FOAATEH! F1 BISHL SAMqUT 7 FHY SArareafa qvasn,
TSI FLAAT, JEETST FY AR AW & Al faary

foeg o3 7w feafa § afiadm & nar &) fafaw @ fafis fasm
I T GHEATHT AT AT I 1 § | S{a-rQ At Ieafa 7 qaean
F qegaT § 9 39 qg (7o) A Safw, et oy au R
AT AT HTeAT & faagre fawas famam fAuies s a7 Ty § 1
T q AT T g o & fR senfady o 3| aga §9 agEar &%
FFam g1 gUsiE-fae & g -fasmr # @ O Swn ¥ ey
qUH AT FFET G g ST qTiga S{ad F I 9T A=A
gfaew & fawg ¥ sEu™ F@ wWy €)1 ww-faem ¥ s @k
farrer ¢ gt A F fommeff &7 oY 3w gra & SR IuET FeqAsit

1. Self-replicating macromolecules 3. Geologist
2. Paleontology



90¥ R AR AT

9

FY Y srazgwar g @1 Wifaww, wEwawr qur afg & §wr
A ge, I, qun faeq & wwEfa awe Al & 9w § En

T QASAARNS 0 & AT W AT IgaeA F 1 99 faamw
# 3o qratan A #3373 fog g ue faRmer seqEemaet qur
TaT: ufamar) gl F1 SIRF TR I HT F RS
F ATEAETAT gl § |

farg wrnfet & faeg a8 o9 @99 AA@ETT TG 8l qgT
¥ g Oy o § e g am agr @t &, feeg R i S
fam & FEITve-aEErEY W AT BT SO F AGD fgFmd | A AN
FY Tt gE TASATH TAA F AWAA TOAA Taf FLd, g, TFATHF
HEANT 3T AfaF 76T FQ & | T GgAN ¥ AATAET H1 W I
grar g1 fazda faw § S soar A@A AT § 98 S g1 I9
ST g I ]

Fo gHameAt GF & ot fael go-fadw & amw uEngg g W3
T a9 T F—anE TE g ) I9a gfafafa e aat
forzaaeiaaT o s Y afg F T F EFR FQ & | Fer § Afuw
ar Y, fFg I9 T GF § S g a9 FIJ 8, AAT T AEA
FTIT & AR WG F AN 92 IO g0 § | ¥ Y= Fgnve-fasm #7
THT @A $T Q7 g 6 SOhT axag sha-fasme qur wifasr & gen-
fra i & ara @ aaT e | 3| Afafaa ag e 6l & fagma
F1 fawra sfq=ergEs, Fwa qur fR-a & &1 wHa-faafaa afe-
feafqal § aqsg &Y st qadvgfaaq, TR sTEfers sofaaal
FT TR HAT A1 A afg @ g at S5 S A &+ =fu,
Fifh 5w shifaq qo sifasite @@ # afaam, afg qar fasm #t 99-
e e &1 997 & ararg &) ST fF 3 @er & “afe 39 Ear
¥ ga 38 @l Jiar a1 gF A9d fou SugE daER W e & T
gaarari”

1. Mutations



LAY AT AT AT Loy

fasTa &1 59T T I qrel, AT aar 9@l F1 Ly 9% R}
Seget, SYEl qET dE aX &Y 9san §, fReg e & avnfas e
Y, Afa froret wt qur arfas fagamal 1 9 o Far g | . 9g
& 5 fawm #1 s w9 &) woa: ag aresfos ufw @ f5ad gn saw
THIEAT AT LT F & AR e s af e v g Y wv e
WY 59 a1 FY ATARIHAT & 5 ITH & 3 AT TAT AR A G 7

qel-aTe SO & WEd &1 ITRh faega faa=w F3 § wwe
77 g8 Ifaq 9w a5ar & 5 agt dereeard faw qur saf@adaar
Y TAAT & 98T H UF T GHIAE & 7 FT Ig0 2 faar 71 75
I N TR 99 F ITAOT T foarmar g sy I g4y &
afgwa &t Fanfas wFmEer ¥ far an)

‘9z 9g@ A1 48 I@FT §AA &1 997 qr=d grary R

TFR AT ferF Iq-afaaiaar st g@ar & a9 571 faear faaqm

Fr afima Safq & ara-aray EE-FI 9T @S0 A1 &Y

¥ I FgaT T4T 2 | 28wl et & 5 fagra &

T yuTon § qfte N fF ‘vaF awg Hafaam g wr @t

ag wafafea & fF g frcawfa & s/pra & 9@ = @ #

gAR fage Y R gAY aga g X T e TR 1Y

§—faawa: ag fF awqert # @i afq gy wd v g, ...

T AT FeHT WFfas faem F a8 W aar feun & f ag wifas

i SafEaRiedr dae aifag awgel & aF §ifag T8l

& ST i g qEs T faeam ar) g o ar gur sieafe-

AR F TAT g FATS F I quE {9t & W famwm o

AN ¥ o Iud Y srfe eawait’ ¥ O €Y e & gt

F @ gu i A far g ...

1. Mutability 2. Pope Pius XII 3. Microcosm
4. Macrocosm 5. Heraclitus 6- Panta rhei

7. Spectroscope



ok

1.

A S AT

“froffa sFfa & it Squfaaiear & sEfoy sfeaa ¥ s
forq & ST o< o sEfam gaweTq & GRedr av A & &y
8| T 98> CHT "IN graT 91 fF 9% 797 § A= & faw-
U o1 78 § 5 ag F R § suiaadm §arg | sgaw g s
I JEATH FUT A AT, TATAfTR TATOLAT F acqwq &y fafawr
SFR ¥ T JAfSa 9 7 v g, B S srerg evfaea
T srfaeiraT &7 faw o7 Y faemme & wifs s@F qaatas
gzouer gt fazowwr & AT & arg W & g9 smfafaa av
WA &1 Y A9 95 q%, ¥ A faama, sty qan sifa-
TR a9 q A1 AfgEw S qur geR #Y fafvw afaaa &
fawa # Y faogs T &Y amom oY iR a7, w57 qa1 1 1 Afa-
afaar & Aifos framl o< et ... .. faey Tt
qRATOLAT HT ATIQ-ATCOT geaeet a1 v gfg 7, Weanifaea
qEATE & Fforwra fafeor & snfasee F, qur & FR &
a7 qeai 3 ag g # faan & fr gewen & fam wemafas
qaaT 7 faeae oF fadiiieT & & Fea W & sifas &=t
@l & g W sata afEdat #1 AT ... L

g & ATF Y (ATIEIT TIAT FY) IS F TAA § GG
qEHT AT NE-HT FFRSAT T gU Afers & v aw gu & o faser
FS & aul § TEY T ACFATHT FT AR T R §
o geiT goF FART § Tqifawt &1 fqeeT qur TET gw R S
Tt FT IqTEA g Jar g1 @9 # Fifq earfed #@ W
T JARN & ST qgraar St § 9% HT0T sazq &Y gAat qorEr
T AT FT AA T FHESATAT § 7 1y | fomg arfin-
Frg Wfa & Aragifs 47 ¥ 38 99 98> FaH 977 § Jfuw
Y quEY 97 g | T gA e fou s g ug wewa-
qur Te9 ST g & FF aafy aramr et gt @ goar

Corpuscular radiation 2. Nuclear Physics



AT TIT AT A o0

# qeaTy A awqd # aga & afew—s T sfuw—
AT TAT T i &, FFRg—zae srfure erfac g o< W—
fagraa: 3 X W T & I fagEl & anfaae & s
fey g W afEaTeie gar &)

“za@ g & ag TATT FAT WY g9 & @ & fF aee A
F AT graeet aedr § WY g s ghemei #1 s
TEEATH M &1 IR ¥ o, 33 ¥ waE, e g F
FT w7 W, gt ST @1 w0 et aw ogw s §,
searadt Mafed strar Tt gy & foas A gregem At
FT GSAT AT TF @A & A1 FT1 fmior g amar &1 @
Fr It # fafewor & g faaet ## it & Saar gfa 39 gt
H Io0w FAT T grar A 2 |

“gfg ®1E FR1fF JTAT A AFUE FY TIAE HFEAT A &2
FT Aoy F—gL Jfaer F—a@edT I A N N @
& TF FLAT 73a7 ¢ 5 AR G- F @ AT TS-
F, TE TS H-HR T AT AT W | F@T auf F EraTro
# qraTo-ATRERT A srerwr fa@Ts 3 ATt dEAt FY SeARiY Sl H
W B & W' AAiq 797 WY, frafaq swar 97 gu sarer-
HET 99T T SEF 33 U3 gU ST F GHM T ATEIE | FE
&aq: €1 gHTR A4 K g8 fa=m s gran & fa afe siem e sgaen
F qUT FTHTA FETU Y Y SATEAT TT FIA F (ST GAT A0
F FAQTT oAt TATO goIT & & ST T/ 9% {1 ST (T
fafeez =7 & &= ST 9 A1 W GEEAT FY [TEAT NG FI
FA FI FIS JHENT GHEAT @ & 7 ATF

“fs g 3@ IFIE F TWW F AT FI AW § WH qIAHTS G
ftz 51 a1 ag afeom fawomm fF o & oF o 9 e auf
F 9 F forell qog | o foeedta sl &1 S garr o1 aw

1. Bethe 2. Chain reaction 3. Fusion



g0¢ R #R "7

e gfas Agfasl’ #1 =0 saFa aga Ry Jwad
¥ difag 4m)

“anferes & Weartfrea qardf 1 amg F FTRT g Y S I9LT
FX AT FT FAW SN  foq raza® qrdt RAaH F 3¢
F AT a1 quedTfas’ &1 €9 & gaeanfas (Ra-G)
#, qTT I3Y TR T FHEATF 7 Qfefaaw-8r (Ac-D)
§ @R Nfam F IR E-AR aTe qaerias &7 Aifaw-8
(Th-D) & gRaT$ qeara<y graeel gfagse el § It Jr
g1 = st § foaen Siferw Sow gar & s9% oW ¥
T FIA A qfte &1 & foar o @war ) 3@ fafy ¥ a7
g et & fF sreiwaw afasit #) sitea s sifes & sifas
Qi AF aq Zl. ... .. fafas sfos faamt & o arife
T T gA Seod fFaT & S TEIFO HY JAT S grad H
AT F1 Y ST ATaraaar § SS9 9% sranha fagrat
F @R srfes faam & aur S9% 9e1 § $R  s=s wTon
F1 W TET 81 qF & T a2 39 fa=rearwEt F fou amr A
FT HTH & T JY @G FAHT GgraaT & faar safasw fasmT &
areafas afefa § gaiface 987 &1 ad1 | 98 a9 g1 g¢ Wi ag a1
=1 3% A & f 3 ot & smafar fagm <3 aame # gfee
F GO FT FATF =T & @997 &0 a9ad g | T @
smufrs Faifas e Eq: &) SR8 ST i 9% qger
AT 2 TP & anfeadl qgw @ SHI & fwer ot afewern
# faom &t aqw feafa & aaan sfate aqm sme g
fear straT ary”

TS AT qAT T & §7 7 At
i Wfaa gt #Y oy q9r T wEtua oy fawat

1. Spiral nebulae 2. Isotope 3. Creation
4. Cosmo Chemistry 5. Nuclear physics



LAY T AT A g0

9 J0Ey faaeaad #37 F XA g9 I qUN SH IR X
Fer =gy & O gwa F@r 91 fF Sfaw A quwfie we
graeT yifafes FEaE! ¥ o &t g & Serfae sreagat &
quEE g1 Sy 39 & § O gFI ¥ qEEar $ar 8| OF ar
ag aTiad et #1 a & T e gaiedl §  qE-qw
& SFTAT F R HaedT & gFaed § Gaam0 3 gadT g S qeh-
T SATAT TEIT F THAT § | AL a8 q0F9q -9 & A0 -
FX 9 JqrFR [t § shra-wamatas faFm & faare-favas sreaem
T JATY F TFAT ¢ | T2 ARSI AT § STA-FUS @A g7
7gl & Afeqed FT qHAT FIT q1S T g7 T80 &1 TRT FL I 8 |
¥ 93 ag g 5 = fram-armm agi § gwvw & sa & faw-
A9 g1 F G9EAr fFadr 81 g9 98 A2 Feq F agi Saw &
ey fadl faos g% &1 & g1 Jfeq | ag AT S°I TH &7
g S| fF 7elt R g AR qed qEdr e R & 8t g
fafwaar snfams &t #41, a1 grsgeE #1 agodr q9T agEsen
T A qAfgw SAQr AT fATar & FRO g qFHAl g dar
I g Ay aHy afderfa & o f & a8 s e
Sa-vEmatas fawm § ger # sar aaar o fm &1 seer
fFaT 2

Ug g &1 9x=d 1 ara g fF aafy /e F g F fou w1 aers
T T &1 BIET-GT TAAT I § TAMT I FET 9333 AT % FT Tl-
TAT § g 3T FedATE FX FHAT § A THET TS & HIEAT FT
faa=w s awar g | TEmatas fazou gx F3a@ I A1 T 6 qGhd
# o v o gt X 3w § 1 5 O e, A v e (g
AW ) T WL 6716 33T @ (§ x L0 ™") e &1 g § foyawm z=0 § suav
qonT # 98 Uf e 1F &1 geE &Y e g § W ot d
FTE AT Afer 5o & | S FRe § g A S qndl #Y §en OF A
T (o) ¥ o aferr 31 S afafoR qeat At v Oy &
IS AT BIR-Y AW #T & VAT THEAT gH aEqd § H T
g\ TR FT qur agnee F e W AT s § g et §W



o R R 7T

¥ fog T oo afgdew’, & foq @ A & afmr fraen
grerg!

TR g3 T8I - AR a1 AST-aT qurigd gy v g S qey
9T g3 qTAT ST & I AT B | AT F ZoqA HOTEF IO
1% fadiw afg a8t g€ & a7 =@ &=7 F gr<v g¥ Arg o qE A gy
AW g% A1 983 ¥ g6 [T T A1 1 I IeRT-Ei & Tarafaw fazeww
¥ wire gar § fF g9 g9 F ST § oar aa fAwead  wrerm A
S W T4 TFIL T 59 T30 —0F WY qarafas q<a oqr Agr § S
qEEI® 9 AT qF & ATAELT § T T TAT g1 | EF Iewras A 9
gfasl ¥ Tamafas gued ST guet & B & s gt o 9@ e §
foreg AT W g9 qEET § IFAT TGS aF T A HI QA A& qF gl @0
Fgq siferw AR fafir qeat 1 qreeaf sara g gzt & frer g1
T8 T & i & 93-33 SewTias FFdl T 98 & o T 9T & o1 &1 S
forely ST T H 2T FL @S-63 g1 4T AT

sraf-faon & ffeara’ ar it sfrsd-rera: Nem—
AT ATHI F JTHT TAR IIHSS & FA & AT § THAA § A
I & 7o faoge A9 qF W ogw s §) AR FT FSwE-aTgy
TR q9T Fo WAL Q1 aTer ATHFE § gAY F 965 qF TGy gy
g1 fFg garmnet § fazouwr F39 g 9T gEA 9 Sonl-
fat % & qrr o gt & | #re srrar gEeafa gl & gi ol aF #1
A TGl e aF & @R 7 faaeadt awzar ¥ €Y g¥ 1S aouw aT gen
g1 anft @ feafa et wrem g @ f o sgamos & faug & s e
F & fou AT IgF . SUw v fawmsht & fou ForargEs
afora & R S¥ Iaq o faogs gug #3 fear @ &1 SesweE
qfaat” aor gu-nfeg 9T A7 o 99 a9 stwgsil 1 faeg gw o
# 7 o), g afg & & Aea § A=y it 1 qwwAQ €, I8 TEUHLEAT

1. Extra polaion 2. Meteors 3. Nucleon
4. Moths



TAYAN T AQENT AR 33

azg & faoge Q@ 81 3 w9 ge-frag ) fFeg v 5@ @ve-
g F faeg AR 98 F3ar w@ar g

AT 9T AT YR § WET TG FT 9gd F3 AT Ig T
T TF AT G4 IF q1 A0 &Y @7\ g a9 Wrafane s
F ST g T gt AT F1 WifaF avE gF ¥ a9 ard ) sawq
ATt & & T 9T I¥ Ao fawwar & faug § fafa =
FY ATTIHAT TGN @ FAWFHE A F FRO o faedor
ATHT F AT FT A T F A 9 &S goed a97 TG @
T B

TE-UT qAT AN & TqHRH

TE-9T A fafam qui-famama & 1o o 7w, aut qur so-
ST SR FEAT & FEIT & qFEg g1 & HI JA-FATAR & cawT
R, AT AR IHHT q9AT Ja1 @1 2| fema’ F srfear
"9 FT J@HFT I F AR FiOA T § Fifw 3707 fazarw € 5
I SR AT 1 9Fed & fou fFdr afqarel gma &1 fasmr gan
oo g | anafae & aaR EEeE agliat #1 gfe § ag gqremdy
TAHAFL TFDE F AT 3 favg e qfasr #1 awas o411 frg
FZTE FY TAAT & TFa=T A TqHT AT AfoF W § AT 30 g1
srfas GTage a¥ 7 9a1 SaT 2 | I8 0ET g7 & foad s & dfasy
e 1 afeaa faear §, feg fSaeT s g #1 st § 9@
g faar mar any

qrl & T & o # safafaat gro s g § agd 918e
& 7z I/ woI-Hifa T & oft i gR-aaw & 0 1 e 4y ]

1 Nias

2. WY W I %AV & g% “Taboo and the Perils of the
Soul” (FEA——23%)—T55 W

3. Composite nature



IR ar AR "7

foF oo A KT FETT TFRFTATT ZIAT 2 AT ITHT T 7 faro
g & seq fafwe afwmmn #1 ar 81 g 3wt a&r qur
gatrqn fagra foad g ara &1 SiaT & f sv-a9w § g7 &1 &Y Saew
fears 2ar  aga Sedt SR ST & ST AGT g1 qH( AT | SEq q4v
JAHT FT AFF ¥ g 19 AST SATAT A7 | AT AQqTSET H S(FAEIE A
N’ X faefmar & fagar’ & a2t ag F1—aut Fq@ & 997
T FT ——9FF T T | 30F q1E K29 3 famE s #1aqa
qT qUrade & fafwe S & gede g srafas” qar gdfas” ows-
TN Y ATEAT T HIA H gHoar 7| q@F qw=q 3w Sfew
fagra #1 axieA R garR ss afaqar 7 frar faad frafestea
foreama dfaat & 918 5@ §—AF1T |, USHS @Y, /A |, TRa 4
AT ST & TA-SITAT T (ST ato THA~ foaegia §<3< HFIE WY
THT aTq &} ey fAewr guiaa et T #i T g1 ARy ag e
@ f wafy s=-a9 71 s qa & qufy ag JieHy ger guE-frag
Y 3 FRTATA & THRIH AT fwefa amvea W graesr
1T 9T FLA § qgIar 39 & faw €r 3

A Q&% H g ATEAS e A OF yaw far o foad g7 av ezt
# TF B4 GO H § 93 FA2 § qfave 0@ Fi7d 0F fow ax
SIST AT AT | T8Y g FATiorq gat B g Ay wwr-fRRer § gwed
F1 fasror & o) fafaw 0 & g a1 e fra-fim § staig
fafwm o & feor B & g fm-fam afimmor & 1t &) faeg
T F T TqFCH AAT AVHH D1 ALY T Q-G T T T T2l 81 GHF

1. Refraction 2. Deviation 3. Grosseteste
4. Witelo 5. Freiberg 6. Theodoric
7. Reflection 8. Primary 9. Secondary
10. Descartes 11, Edmund Halley 12, Newton

13 Thomas Young 14. Sir GeorgeB. Airy 15. Prism
16. Refrangibility



TANIN TAT AGOER AT 1?

S 9% {6 owRT ¥ A9t A AR THT AN1faF BERIHT A 39 qad
HaeH F Wi & fr-a ¥ s fa=osl #1 3w 4 four o o
FTT FT S-S a7 T8t > foar | e & = foa=s< a1 o=y
FTAT T@TAT AT AT J@TAT T §T F AT AR qg 719 g v fw
TAF T QT IS FFAT 6 GF F TarE ¥ F -9 qwmny -
A &1 ST AR SR IS ATl ¥ UF AATRT 99 A F AT
TSR M Y ST S A | FEERTeT ¥ S5Ew & fazewer ¥ o
o1 § & 9w Sifeaw, sas, FSfEy sqar Sg-dar #1553 91 =
Fh Sufog & faar ST § @ SwE & @w-am gor-ast &
TR Stefors fafetr sow @ & ok ¥ ofwew § fafas =l
9T S I E |

T & daew ¥ ¥ fRwa: syaferm fafeor swafrs saawor
T@Teil FT &G 3 I & | T[HT 99 4g & fF g F areg a7 9u-
fera fafws s & oo g9 & S99gH & qoeq aOT-a=A | § oel-
AT ST TG FT UH S § AAT ITHT AT FT 37 & | ol
Ht a<a & axA] SFE F o qir-det Fv @ fafeor w1 awa &
S aaT-deat 1 s WY w7 § 1 o fafeor 9 qa7 oefa
H ¥ qg AT AT § I8 GF F ST FAT § F A@T

Fafs ey ¥ & dHaeaafaal’ F 70 @@ T F T ITAAL
FfuFifus fasy st @ ¥ f5 g7 ¥ Aagn a7 @< gF F aamET &
T e Y @as § i g9 F oF seqra fagr s wiret
q 9 g3T /Y 39 9gS F1 5 grardl & WA &7 T FH W
T FT RN | faeg sEd A fw & T g fafoaw gfimat &
i § 1T BT A F QA § qur o=y F¢ fagmi ¥ wfaF Fifong
Tt & vt g w1 faawor 31 g w1 faar s g safad

1. Wollaston 2. Fraunhofer 3. Continuous
4. Spectroscopes 5. August Comte
6. Sir William Huggins 7. Father Secchi

A=<



¥ R AR 7T

F AR § BRTE & e FT JIgATT IR & THRT F 9799 Af4-
FaF F T H gATAT AV TATATTF HHEA F AT G AT 17 A
AT AT F ST A1 qIRA F W—aF{HT0T FT F qGHFL Ig7 faqa
qUT GV &1 AT | 3 TATET & WO § I8 FT9 T&0q: gEs 3
oot # R AT 9T G So da’ & gl § €Y Hfea am)
Ffomifaa 31 for rmer’ &, THAF qlcgsw” ¥, 7 F1 [@FET I9-
et R O Y afew Juzmer® § WY wgTaqr qur fafire AR
ST Y QT AT | ERTE Five F1 AHT F fardiq qea-are @A
F g dar zeFT f T | 98 aaEsEE 9k 5@ SR
FT 95 =T SIIGI & [ T a1 FAHT g1 &f Aei gacit | QAT fazame
FAT A Fgam Gt ft 7w 971 afg qur gl 1 wfaver &
feu feast 7= & |

I IET WA J4qT Fg! Wifaht

HFgA foum g1 U@y arl & WET & @ T § 39 a6
Far &7 g #1 feafa-fafn & gart fou aga weme grm)
awa g fF 3o aewl & fou oo faa=m &t wier aga wifafas @ &
FTLOT GAA AZN F 9T AT 39 AT=0T F1 SIS % TF & | T (=A™
¥ sfaw amg ®§ awea wpw aforw ga § fow fa o 3

(2) o & fazomw & R & F9& TS3-HIH FT &1 AT He-
7 RS Ewar | Ry ara-wifa & fagre qun afom s “aon”
TH I F BIFL ARHLIF AN F IT T AT T TG gl & 31 T@f
Tgq TRUE A i due faew § 9ad off g sama w0
g €1 T9 g9 que g9 fF aR & 99O e 3 9fad @er 1
quT SEH qFqu Sfag safa &1 FTRT T )

1. Harvard Observatory - 2. Antonia Maury
3. Annie J. Cannon . 4. Lick Observatory
5. Potsddam . . Poulkova ‘7, Vatican observatory



TATTN TG ARAOET A 234

(R) T F & iy § GHEq AR IO SFAL F FAT-
T ars fafira &t qar seat & frnfaa a3 fedr 1o &1 SEx
g fafirs eiFesir et # Sufeafa qur sufeafy fatfa &
& R ST X & aR F1 W1 W IR gt ] st F dfes, o1,
TET TR F SFH T FaR @i @ der g6 g 1 i gaan
F TFgH N AN qeT 9gd 79 g1 g Frogew ar gty F fada
AR AT TS T T8 3747 arfes IO g fF ouF edxgw &
Tq: 3a% SO AR Efead A sEw-va & frard 31 &)
AT qaT TS F srfusw ATIfF g ¥ q & STIA! By FE€4qT
F R Wagr faar @ iR T FA9 &, @R X s,
AT § TH U HR e faar @ arar 99 safa
HIAT FeeH-TlFq I AT g1 T09 aREHF SqagHl & faa<w &
for ua s #Y fgdia fafafa” s g1 oY &) o g & ard
F TSR FT AR IqF AT ITH §A FT HTAW A § TG
IT-FA (R qgT SN g g 2 |

(2) FATQ d79 T qra-ARN” #F ¥ 0F 93 gfawy S e
F § ga1 TodT § F e g sfona R ey gfte § g
TWHFHITF | q@ AR 7391 qIA § § Fo9 a8 § Y sfas
TR AT F o7 81T @A § g9 § frea-sed gu & €1 waa: @
HATFRAET § T 7 GHET AICHI § AT GF a1 &7 AT Fq
a1 €Y 81 fareg <7 Agrfrrent a7 afte Ao &1 smiar 9% d
AW qE-g9 qI & gfowraar sifad ST )

(¥) T AriewTe F EagHl F T BIET AT FIA FT FTH HieT
g1 frg o o g foan srewae fean ST 9T €S9 e gar
& for o S oW G &Y & ST A W TR Y A A A9iq T qwE

1. Rigel or B Orionis 2. Intrinsic luminosity
3. Candle power 4. Second dimension
5. Catalogne of Stars’



1% R i WS

S Tt & i §)| a g ¥ g7 3P P & ARHWI W
§ S S Bt qur aitqea® M-ait & wegadt Go-art T ar | |

(1) 3= &t afq g Ferfani § faawm 72 @ i F
ey Yy F2 fod w7 €1 ¥ faoge 39 & & 99 fF g s
T F A F P & | 9 I a1 & g gfee g I § o g -
"eTfae aF U SRS § WA §97 UF & TH T 8 | AHR-ET §
qTex #t freaw et § sufq fredm araae’ & & ard &
deal % Wy for @ &)1 ¥ g9 g qE-afiae wr & &@-
=Y &1 Ty aray § gy W et & R qur Ao
sttt qrdY et § S gad gfasy ganl SrETE-ae & o faem €1

(2) = I frseaw DNefand § e st faa-
T TG & JAiq A1 7 q1 auiAfy gEF afow” § § 7 giawwo mer
&, SR T TFR F afefag a@ifa ar 9F 19§ S faww
gfarsit & gpfos faeis &1 S9F Wagdiy aut T 9w Ry
Mg N (Srewrfes a<wifa) & ST &3, faw K, G qar F
(srfafeza diwrze) " § @ Sw@ A 91 B 7% fawga 21

(v) == afeadt ad & g gemame A § St sfaaax
T T B & g &1 O Tl &1 fazowe s snfa & afeaaq
FT AEATA F&F qga TS IAT TH a1 &1 FhatT 8 F99 1< g Soefy
FEF-T & faear g AR see” & fafee swwl &1
& & | I g guTI, Iy Anfas afqal, I =, gl
qut faerdt & aformor wew Rl o @y €1 @ gH 9 & St
2 FF g 77t A ag & s Agfewmed § o ame-aifa &, 1%-
@AY & quT fafETy & HF 3@ faw a1 Fa &) 989 ¥ a9 77
¥F] ¢ f S a7 Tt § 3§ Wfaar & faaw o€ & o agt &4

1. Magellanic Cloud 2. Spiral 3. Spheroidal
4. Variable in light 5. Classical Cephieds
6- Eclipsing binaries 7. Algol 8. Celestial mechanics



TATTN TV AYOLET WA 129

AT &N T s frsFd ax wgw 9y € i foa agrive 1 SR g
FT g% § S9A gaF Wifad R wra & fae oF amam §)

(¢) & ¥, 3@ SEEN TH-999 g7 AT I 3 fq3=1 ¥ &
F7 qTHA FQ Y N W ear snawfod w7 3faa & o o= g g@r
afea a8l Far foaaT ag gar @St Y Fr 911 afggas g F
S Eqsear FF ATAT § ag Wy wdadm fasdawr F1 afonrw g A
HFT FISIRY ARHSH FIaT qT F @F' A IqF FERE FAT qIR
FY X G SWFgAedt ¥ “ARET F FudAl #1 @1 W ' awear
T F I g1 0 @ FT W AT FATGH TG GH AT I,
T IgTeA X faar § sk ag wafm &< faar @ f a7 siaw
At atfagsw, TEgem, FE9 R AW #Y ggfa § St
=¥ & gfa T AT F g0 IAfoa g fafer F1 S F@
T g

(2) = arag g fr sdxenit 7 gd agaar fgan @ fe ak o
T 3o §aw § ag ARae-aTen I AT § agd g3-gT aF wer gar
g 39 faa=m § o ar gad Y sfas wgeaqu @ ag g B f gar
Fer AgaET-ge0 AAS qraag § a7 qgqEr AT § @)
T THET AT § faermm § | 98 srfawhin i Ageaqu & #ifs
T T 1T 3 {6 39 a@ree F fawtor 1 w7 st QU AEY garr @ AR
AT F AT QALY &Y g | 3 H GET A grar g o i, @n-
Hg Tfqdt quT TFR-GI F 7 fEE 1 gH FTH =0T A §,
SR F ATA 5 qAF Y Frgrferrs, aret A @waq: wgi #1 0
frmtor grar s @ 2

T AT § Aeq-EFAl FT AW
A & g A & feafq-frator avaed 5@ e F s A
ag aar a1 ) Sfaa § fr @ & § s= ey g F o eifEw

1. Sword of Orion 2. Andromeda
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& ¥ wAw fFar &)1 a@t &7 “weitfEr e w1 W fafaeagEs
frar &, it s=feq stferar ¥ sfa-faegar #1 W fafea ]
X I g W 7T &1 FHAT | T G T (a1 rdT g1 § & gar
¢ 3K A8 uF YT ¥ F3FT A H2T T FY AT @y W afew
T3 qISY TGN FT I9AW forar smar @) Wen-aan F g9 9ga
ge-95 GUTfEdl & GV FFTE F GHET JoAT § —FATY ATAT ATHIA-
T F frepeadt @tae HAm § I @ FUS THR-a9 7 g0 = feora
AerfeF-amqgl aF a7 J—aar s WeD-a<mt F71 qar &w g Sy
TS AT TIT A QIR GIEF IS qAT § & ATl
&1 37 aal ), e Fvars uF {T ¥ qE Y aF A1 I &,
NWf qa@Q T8 q-aaT § fagra § gf €t R @ =N
FATA ATHTA-TT H I ifecred T aaqr Fe4vr T o &7 77 | T4
T 41 Jiefear, gioe qur aufaE & Wear-safady qor Rt
&N s N8 & 91| @ ed-safay fafy gra avaw 3o @@
Fmgfae sfaerTel &1 aua A far rar @ faer e sgms #1
WAy

(2) =T qro-A" & @raeT | g8 9aT 9o § % ag smface
EIESIF & 3(eq Heca a1e e § fafae § stalq agi 1 ggsgiom &
qIATET 9% 1S d9Ud A (charge) A &1 @A fawda s
At i gregiom & g1 S 8 S qRAT] afa St
gafaag & sfase g

(R) AT aTFTRT-A A |foer WS ST 9qT T9 AW § o0 g
fF s sfase gregom &t atfaswar )

(2) wRrTve £ SERiear S §fte grassm 1 a6 § OF o1
A ) WeA-aan F gra A g1 WY } 1| GEY 98 F9HT qa1 §A
SHIT T SFHIT @ F ! e’ & sfasd § /9t a1
qaT IWFT afkor @ faeeram F1 AT FT AW FGFAT AT AT | o IT-

1. - Crest - 2. Ionised 3. Red Shift
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da Aesar-amt § W qan & faeamoT @ Foam € o) S& 19 oY
fear mar g1

(¥) foamere ari &t oA § OF HEUd Sy SR
F g ae M 81 5@ 9@ & e # e wam ¥ gf 8 fF =
FRT G F aTgHST | M Sohtl 7 ffeqed Fuifora € @r g o

(4) == #2 ¥21 ¥t sgtm Wen-"g3a” o= g0 wA &)
TH qgeafa ¥ Fureeifed g ¥ AW AT Hea fadva: IeswA
&1 Gar s fram e & f 5 d w1 | 3 da9 qEE §
TEefa & qarHfad oo fagel § @ik 7% 9 @R I wy )
FT AT 9T A & T FT A T & 7

(2) &F, smwEEET, SfeqEaRl & WEEAS a4 gEIEdt
aFst smfcfag “Wear-a* senfe it & wrw Usr-smafeai &
H 9T 21T WA @ | T safaw fawe #7 ag wun w0 3f seites
AL Q7 FHHTY FaH I AT &

FAT I8 A F1 qTaEar g 5 “wa’ wsa F wE § g famw
w781 & fF ¥ Aen-aGit smawr frey sirfaa st gran 3 oy & 7
Ao & w3al ¥ foy wia SfaF ot F smazawar 78) g afeq”
F Y §3q ITW AT § AT GAFSHI & TFATA G WY OF qHA AW
& ST A% 1T gau WrEfaw qar Wifaw €t &1

fro® AT el A TTAATH TH & a9 G A FEU AT
qFdr g—

Hagusfal, Wear i, aenfas smeam-fafa qur Wifas
fosm & wrforr @9 ¥ faewT sgmmoe WX W SgTeT SEAT §YEH T
TR FY TFETaT & gH afkfad w7 faar @ ok oifae smdams
1 39 a1 #1 fazamw feor faar @ fF sa% fou ag A= o1 a9 a=-
G gR fF Y a1 agt (39 9 9X) §9  ad) A 96 qgie A
WY g T 99 g

1. Radar 2. Jove 3. Super-novae 4. Radio-stars
5. Radio-frequencies 6. Impulse 7. Lighting 8. Sunspots
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A7 & fawmsite @9 & g9 3fag™ § oF g9 sawg & oA
ATAT GRS (AT AT A F JYTL Graeely {6 &1 qhg & B0
few ShTfaat & IRFAFT B ag aeT SNa g1 @ g fF ag s
Fae AFF-HfEd AT FaS AT T &Y Aranfg @y g | sA-sat
AT FT fFHT8 ST ™7 AN-A1 T FT GG FT dex1g &= AfaH
sfaw faear w1 fafesr & @R @9 F FOoT q9T 9w WX A
A 9 & QIY-TTT I GFaHT [ H1 FEqeeal § qig g d FTO0
T @IATfEF =TT 1 agd qWEA g7 gonn | feeg 39 @ s AW
qg e ST Aeaga #t auT S3aq: 9= | FY IsAAL aVAArHi H
g gF q9T arl & faw afemr @R agt & fasr £ i s
o srrgee 19 o Afawt FY W e F TAT & F 7 F; THAT
& gHror 7o fow® g1 ag wie gen fF qeEt Mo &1 9 98
IO IT4 g3 5 IR 33 ST FT Fvx Tt F WS FT I g—F1%
QeI TI1F AE | FEAT TAT UG &1 AN g qur ar<i v Sfaq wfqal
¥ g8 AT G GEAT T ST T/ THIR (AF QA 1 7 59 q-
FEE GO ¥ e fagea &1 &9 F foard

4 aaa ¥ frw grqur Wifas o & sfa wsa & 59 9w qweay

1. The Fourth Adjustment * yAfeet @@ (American
Scholar) affer & 4§ & mE siw ¥ wwifm @ ¥
wmarfe

2. Anthropocentric 3. Geo-centric
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3 IuF FEIR F Afuw faepew 7 Fean wifw o7 ft 979 g
FIfTEt Y g1 & ST FY GEHCS AN F 94 H 1 TA JIo A
F FIEY AS AW TS ¥ | T S TH g F1 wrg vrewr fe@rd @y
faam w%a’ragmmm%—ﬁ@wﬁwqﬁmﬂﬁ@a}m
T F @IS fAFTET FT 5T I AT
V-AEIAT & GH-ex 7T

TET qHAT qF AT 9 AR aal & fagr w1 qfeant 3 faar
AT | FEET T g q@e afiwerar 7 foar ag o= @9 w1 S9
qHT T WG TG g5 oG qF (6 qlogdl qAqmeal § FAAww goi
i ¥ gE-FwEr "o F1 wer-aifa sfaftea 7€) < faam ) q@ F-
frt & qu-3fea fazg & fagra & awer ST RT3 iR =T &
TS ¥ g ST w3 A1) g wa-afEdd aga 91X 6R
g1 FfF WS TR faa T s gIERe SAr v
g1 RT3 ot-ae: SER A 1 9 daw 9gt F ey afEr #, i
HE JTCT A & |1 7% & ®91 H @ o< foar | S T aF
7 T A9 9T 3 W@\ g 7 wa < wnfaq fager) 99 97 s
g f g@ Y o qrener ara € @ 99 O wa-afady )y Arawar
A g &1, R a8 q@ a9 sfaatg a9 & T S Argfad
T & gTU MBI qIa-G9i1 | AT’ qar Hfiwrss aeHifeg ardi”
T ATFICHTT T [T |

TA-FE1A a1 § 9 § - faa-womn #1 af@w aga
& sfr=erga® fFar @ 911 a1 § fY 3 99 a@, F A% 6T Aa-
qf e &1 ATIFFAT FT AT F3 a1 et § qaie 3fg & -
9 WY, AT, TRIF Ju1 F-arreer e @Ay fogw ¥ 2
wiff ¥ faam &@ @ #1 @ gsuHl & wreor freanfiom av ?

1. Copernicus 2. Globular star clusters
3. Galaxies 4. Cepheid variables



R R T "

HIT TOHT IS § FAAF FHICCAAT g1 N ag At A fF ard
F 39 S ¥, feg-Froma 3w s § weed 1 e gay afs Agwa-
e’

GI-FFETAT & it T S6g o afas 3T

T A Frfeaqer g s id, g a1 fagra m—faga
FH F foTaga & SO9 RO A ¥ g9 qF-FAfAE ATRTE A |
IR F foT, STHRTIRIIT TF qeq- T a0 FA & | 0% Al
for s awea weit & Ffq o oh-At ] 1 s TET SR T
g 5 9@ qur guly 1 w3 ) g@a ym ag g R A
TUET FIA TS ITHT FTS & SAAGAT FT Q9T T4 g2t a1 & -
S g & O gl AT § AT qrd FY HEAT Tl AT g 1 TqE
W 7€ ST AT A7 WA gF GHE AIHIT G F Few § Hafeurq
g1 R FOT qIdl & 19 ¥ @7 oqud aR () F oF fafaee om
& gT ATS FI THT AFASST AT gt A it 39 AB AE g qFA
ot 1 62 3 ag ww & an

g9 {30 aF Y, saifaw fagma & sermw fagmt 1 72) fazam@
a7 fF g 7T T FET § AIAT 9 § FH qg a0 § O 39 faza &
a% ¥ A fage ar & €11 (39 ang Agriwn & gvaw § 98 79
ATTFTY &T & qIATT ALY gaAT ar far s &Y Av a<g ¥ W A
F1 0% 9 fazne g & 1) o7 §iwEs a5 i & AEd-He
TAT IAHT ST | Y GFaee” §, SHHT ITART AT F U9 & &7 H v
S & AR NS qa-g=i #1 ghat a9 s faqor
FT qeggd F foar mr qa € qro-age s S 9T -
R #1 9fca T § SOH Tgo-9ge I, @ quT TAE I ard
Y SR feafa &7 9ar F=T1

1. Sagittarius 2. Great Circle 3. Period-luminosity
relation 4. Globular clusters 5. Eccentric
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X T AR FF 377 sy oy o e &) fF g
Ta afge At 1 sai ardl & afeger 37 99, quas qur 3=
qrrHEH #Y faan § aga g¥ o) Ao &1 S9-01 g9 aTE I g
# §o3 T -l arwfea oz w1 -y fagra FASR graT T
AT AIFY 3T qF TTILT FT 7 T T &1 T4AT |

AT ATHREET T F72 94T IR0l qra-Asel & da-saifq
ardl & = § FG A€ & @I &1 T g A A F3 ) THAEA-
ay "17 g | foeg ot g ST &Y T & £ gAT TR & e &
g o= gI) TF-an! & o afyw g1 3@ dhm Aty & srat
AR &t o< SITHTRrET F fEoi T § gH uE 99) &9 soifa & €9
# faars 3 § o 38 ST #1 g7 o 7 Ty FEa €

W-FET GO & -3 O § afeataq gt W § qrega
ATl ¥ freag 39 amifte uo-gaw WY g5 feeg ag sifas a8t
€t | Fifs fafie s & &l a7 e ggae df § s s
ATTET SaET § srgar qfade AT § Sad feu SO, qun faaed
T g9 IS SUGAT AT G &Y G ghaT | Fww 918 9 H gr ar
o H, 399 faza-gvam faameamrar # #ré fasiv oo gear 78! fewrd
AT FTF FY THAAT § FFT TOAE AGTAT F ST JAT
Iaq WY T aF qrnT faza & e § yafed gE-Rwig qwen &
e g1 R ST Y qrifw s I gg el

oy % e sfada ool & d9w A 9fg A afa T ae
F FI0 50 AT T 1 AfE ATIEHAT ST g S e
TR TNTE AT & Hq4 T, AuA F9T quv fazdg wged-graey
AT faTeETT 9% 9397 ) AT R @ A1 N G9AA § qAA K
¥ R % famage < faam

FAT ATHREAIT F S T T T qT et F g€ J § 4
HEHTX TIT ATCATIATE F1 aga dfus afq g1 @ a &

1. Sagittarius 2. Ophiucus 3. Scorpis,
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EATY ATHTIET & &Y qHFer A=y NGICHTell H7 HEFHL qear & Hfar-
&1 ¥ W g afeq FX faar @) sew SegE & g safa &
graey ¥ Srfaq ¥ S O quT @ Suityd R Y s ar g o
TATEF THR F qHA ¥ (Fufs oF Taredt @ F agnfent & fog
ag w3 gz A ) | TaewT F101 7 A7 FF g fazar ot fF 5 swmn
F orfoe St & gaR AT F) SAt F1 At gl @ far an
forg T afg & foq a1 oY Swfa 9 feae & 13 = awg w1
T g, suifaw & fazaag swont & 0 gF-FEw fazg & afm
§ Wifor s § v & e 3 gfeed & s § g SEEFR A
T F famm

Arerferr-3wdia” aftweqaT ¥ qedt qur arfqd Saw #1 FqvE
FUST ANIfcwmen § F uw NZIfET F¥ areg dA7 & fqFe a1 92w 7 )
HTS AT &7 ATHROIT & 31 qT0 § AR rmar § 7 dimreqarey
& )z afafe gEie-faam’ qur g F safasrd &
AT Tg Y Tqee g 1T o warive & sfogm § w9 &7 yigeia seae
I § SR dwaq: sreaedardy Y ] |

TH T 9T FIST 38T FX gH TF QY a1 9% fa=me ¢ 1 =16
& s gy aafa & e fARmmger oY §Y e & SR Seerager
WY queht o7 gy @) faww @ Swfa & weer qun o efeeam ok
sFiafaeg Tt #§ =g 92 9w § foud 9 waif=at § g 9=
O | 7 Fy feafq & v § 3990 oW 9@ AT R AR FER
fra sav g3 @1 10 & i ot amow @Year g9 A @) fowrg wee
TARHATN farg F1 9 FT IFT § | 9T gH 19T AT G
ga-Far # ol g FeT T 9 |

T, TeS SR wewfFaat sod fafiee fwe @i afg w1 9%
FEq-TYTAY WA AT F @A H qAa: 07 TS T HTAT 39 € |

1. Darwin 2. Galacto-centric
3. Paleontology 4. Geo-chemistry
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T ¥ IW WG @ F @A ¥ afaw § S gER gN Squfed
g @I ST fou srew-aediar’ auT @-8qT9 IEgaT #1 8T
HAEE &1 gt 8, fg g fou ag it et 4 &1 oy
wEFfaal qaT araare #1 qui: afan 5 faar g s g9, g
@ FAT # T AV I I THA & A T STeAT 980 & | 7 H A1
FY R 927 &Y I 1 gW 3wy & v g feafa-frator & sfagm
FT TF A AT AR AT
Sifae feafa-fator

Il tF gy R AERAE g, #ifw @ faa=ww § g faww
F1 foug F9@ 78! 781 & f 5 wifos svq & fe-ae § gt &1 s
Fgf &1 g7 a8 Y ST ATed € i sifas g § gy feafo s @ 7
Frifae A § § qerfae A Y S gufq # afaq 4fes
7g TET & o T 9T G FV AU I AT § AA TS FT IR TG
Arferra #1 da1 fear s Sar fF fred® gt § aamr o @ 8,
g ATfas fafas o) uw qde fasnmrd aueas 1 sz ST
3T A q1 T G H FF 7 S0 F (OT 9T e R
T ag qua: 3@ TF a7 &1 amifas sufawr<d #1 & aftow &1 ag av
T A& AT | AT W AT S AT § FEHL TH-TG G
faaT & fae-o & 9x Ffeaq F3A1 AR § HI A TQqT FET ATEA
g fF agve X ¥ Sfraw wei-wel famwm g1

qeF 9, Tqw o1 arg-fram gwe at & sttt sfafafy
TAHT g9 I UIH JUT STGH I3 TS0 AT & 6 ‘T o,
FEINMAA S O I AR faogo s T &7

gwe At A AgERfEr § arw ¥ @ 9gq gwaT
F YO 3 1 e fa=ardd AT F_ATm & ¥ 9 @ § oo saw
3 A gy AfuT ATaFAT | TIH FT T AY g arl AT §

1. Ego-centrism 2. Loco-centrism
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qar fadia 71 § sEEeE guedrsil § WK QAT @ SRS S
N Iafa § grafag &1 =fy saw qan fedf &1 deraga fGa=m
fro® sreamt § et o 3T § SR qd sreamy ) & e faww @
aotfy agh Y A=Y &7 &Y sftrey faaor & &7 sreaw 2

STA FTS F ATAT FT FS FAR AR T @ T | GREAT & q13-
fas w19 | q9 ST JIXI &7 991 90T | $9% J18 g1 # JeaF o
¥ zq AreEaaE qeaT § FaehTq gfg gt T S I ¥ o a4y
fafzea @ mr fF qumfag sEir’ dAigrfeRd st aeqa § g
JTHRT-TT &V &7 TG FUS &) Tal HL&T qI & TR § AR a7
T Y I EAT T T EW IS F R FY O AR FC qd A9
Sar fF sreamm W ¥ ST ST FGET ® gH S@wre &Ar 997 fF
FeITve F Sferd Wi # &Y A Y g Qo § sfyw—wwa: aga &
afus )

=& nfaehTC &7, J1 41 Hfeq f g0 aoa & e @ W 1, 9 Tw ]
foF g TTH—TITq 39 TS H—UF o @<d & WY a1frs & &
% fody o SR ardl & ara ey it ag e 8 9
A ISUAT TT &1 qHaT & |

(T #Y FEAT AT ITHY AT AT e F g7 WA & foyg
a‘tmag’f%fwwgfaﬁmatmﬁ%qﬁw%ﬁmﬁ
fire &7 srvame § SE% (BT & aR agd & SATET &, AT A e
qgd &1 937 ] X qut A1 dear Wy syeafaw 1 g faane qamos wwq=
TIATEI 8 | AR I g7 9T fa gEasT, #1 6R 3fte stew)
I FEA & (F TAF AT A UF AT A ARSI, ATSZISIT 9T 3T
T & T A G (0F) TTHIH FY qON FATH @A 39T § aw
9 FHREY H AT A=S TG GHA AT & & g 1)

W T §, TS & FAORNSAT HRX 9T frfafaq 57 ¥
gravy | fow wfew dfas Brar &t gw SNaw &Y @37 37 & saa foq

}.- Extra-galactic
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ITgET FAT T fafwor FT a1 foaw aR g, 1 39 ¥ g A
T E o F ot ag & &1 7 Ay = sy ¥ yeqa far maw ar
R 73t T uF fa=moig s Y fear s o)

ST A ST AGICHTAT & AT AT FFTH § qALAF EAT-
o foreama™ & it ya@ swTOr Sww g e € 9 o gW s e
FAE RN eEFRFAE 7@ araorag g 5
T gaEq Agfaei &1 e &1 § famer gur s e g |/
g @R 97 #Y et et aedt o1 @Y € saiq @ Fars F famr
# afg &t o1 @& ) foam gt F 19 # g9 om@ ywrr-ant
FY g & IAF QI TGO FT AT T G 7 gfq dae §)
ZHY AT g4 ey ATt F fau ag 3 o A | iR g dm
AT R & qg A AT A AT G AT & 1 Ay e et S = @@
g1 3W [ F qUIGT TATHT W 1 A9 & o apfY e 9 @
€ AT 7 WY Se F1 yuH fFar s @ & F e ag e e g
ﬁwﬁwﬁm—%ﬁﬁwwmmfmmﬁmgﬁm
& fou a@ T N

9T wT@ & faegesar

[ FETE F A el § FYEF HOAT gAT Q@HL T
AT €49 TF av 9@ &1 feafq ax siman @ ster I i sfas am-
arE off AT ZWF AT TF FqTeal, UF 959 a9 q971 §F oRa a9 qF 3
feafa a1 faewg € s@i-sa1 g ocia #1@ @1 sfawifas mgas &
T3 AW I-T gH T G0 Y gL bl g3 fazdi st sl
g frgfa sTaax afywifas ao-am sEfera foars & o=
qHT GHES ATHTA | F7 FT 9T 4T aga &1 79 g—o- I ufq
o FERAET F FTA FT | qifaqg AHT F AR I T & AT~

1. External galaxies 2. Red-shift " 3. Diflusion
4. Scattering ‘5. Recession: 6. Turbulence
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frr srforos’ 1 39 & @ AW 99 S9 a9 & AT J@IE A
AT T ST AfaF T I fom AT FY SR q9T A-E I qI
¥ Teetg oo e TTETEE N W/ W dR ag T
wEeaqe qaw @ fF Asa-dfeeaar ot fafa & AR e a8 /@
o & 5 qult 71 2 quSt ot 38 § 9T AW g ] | T I THFE
gra & £ ag geelt QT @1 o & srea 7 WY feregeera qur soaF
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I qug AT FAS! 7 Tg-fawmt w1 o faww s &
AT EFT FifH T GA &1 TF A JIOTOr SA1fd w7 & QT )
I FRMEHTM I9F 799 § qu § = anfq & ai § WY s € 9w
foar grm1 (1@ F & A% IO g AAE A JIT ITS FHA-ATA FY
EIT FATT GF g AT € ST AT gy @ fF FA a9 A
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¥ ga gAR fase oy o 1)

qUaA F1% 1 3@ qaaers # fafa & fre, 928 & fmtor i g
fafet a i sfafeat & qur s Fsnfast 7 fa=m fram & (s
¥) 1 e ¥ fou, ofewfera s o8 Fomgwa & ww A ¥
frator o7 smergl & ssfirs s A fawrwdl gfen #1 sews
foeqa W s &1 7w fafw § smiew w@1 & afees Y g W
T g1

7gY &Y It w71 @ TF< 1T g WY fafoe w91 7 smeooii
qowT T | PR T AW A T T 6 ge € fF e
g1 FY GEATAAT agT &1 F9 g——3a1 7 {6 Al 9 T w1 W e G
FFR g2 Y i & @t gw v gfte # sroet srfgdaan 71 arar X
ah €| fAeg g8 STl T3 T AR FIAT AT AL § FA
AYITVE T GHTRNSAT & ATfaeH1z F qg gArforg < faan @ i o

1. Super-Super vacuum 2. Gravitational disruption
3. Planetary Systems 4. Contraction
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qHg FEITvE F faged sEedr § g qet § s o ar sw aw
ardt #Y Wi g @Y R afcfeafa aawd & qur o)
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it & gfa g4 a1 FAST 97T F At wy safas gwraaT w1
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qu @Y fEaT ST mEar 1 )\ Sty qar s famrl

1. Geophysics
ar—R
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FAT §, T IO, ITE AT AT AT F 7271 o< fewrq a3 79 SAvpeii
FY AT JUT I3 90 F &) FO A §) 99 gwA W A F
STOTt A1 SER FT A o7 g e 8 e s gudt €Y 9T
Sifaw fasra 7€ g 8, freg fafawr s &1 srawa scgpee qum Sae-
JFT STa THLATAT § GL-gL q% o7 gl § a9 & 3@ Wifas g #
AT F S FY @7 § W A 7@ g9 § Aferd Ag<aqu FI9 FT q@IT
fear 21

FAT FG FH FTAT ATAT FT Q0T FT IF ¢ a1 307 3= Y 18 wfaS
amE &7 drfas wfafaal & safqa & & 3 1 q9r qFQr Foaar
AfFT FT SFATT ATIAT FT JGHL I AT JfGATT FY &Y ATGH v
for g0 ag r=w o fF o g AT A agey feufa qraed faeme-
a1 ¥ o et 7% qwey #7 9v@ w0 T 05 aFd, T 99 g

1. Bio-Chemistry 2. Micro-biology
3. Macro-molecules 4. Micro-organisms
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TqT F1% RO &) e gewar & S gF Wifaw qur Sfas gfesot )
STPaT SuaT g T WY gaeadt ¥ frw e s e o awea
F & foT areq F¢ 9%

¥z qi9at G-I AHEE 49 A g ahdT @ A9aT HUeHE
goq" & SIq W srgar faelt QF sreafas e § Y &) e & fomd
AT FTeE fRE R WY a2 geq FETUS 1 39S TF GIAT] GHAT AT
FhT g1 1 g feY 3a9 @ @9 AT T &) A GEHIagEH S
# ot 21 aFar & Fed gAR R M aATfaged il & 85 AR
TUR AT Gha g1 a9T Y SIEAT AT AT AT Q9T gHIR |TEAT A
THOAT & FRO 3T T fe@rg 2

1. Psychological 23 Negative matter
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AEW Agal % AR # fawawaes

TWIWmIW @ I g i e s e 7 &
-4 frwey a@) oo 7 goft F oY snfieed agl § ‘a0
o’ # Sufeqa Frafs A & frome 391 & ot qur &e 1 AT
1 3T 17 § 9= oty F ol QT Stega 1 Fareere T | € EEETQr
TR § THR-HIST F} FROF g7 wa<a stra-vaatas Gar'
&t s o | gt a8 T = 39 A ] o 5 e ax siae & wigiad
¥ gfaera & fafezor st qur Fafas sopE ¥ agaw &1 o sE
g vty & for o faulas #@te 911 & ¥ “‘fEs-afemm
&1 o gat foaad faar g sifee @wa & & &Y aar 9
sigt aF Sfa F1 v g, 98 feaa § 50 S F10F 7gE A
a1 AR afs Qar gan agt (qeat ax) wwa gamar qy e ot e
&Y AT I ST AT AT Y ST IqAT &Y WEgeaqur AfOTH g g

Wi s & agaet faw § oF wifErd @i ¥ wee age
T FoqAT AT & AAT AT JAT G FoIAT &1 “HEH
fard” & gvarw # Agifamedl ¥ qeaww a9 ™ §, 9g9 99 “qEN
v’ A ghaat AR @ i § qur “wggesl’ ¥ grew § aww
g W feelt s o9F it €)1 “mgE s, “ad &Y agry seAn”

* smfee @R (American Scholar) afast & 1957 &
st i & S a¥ st
1. Organic Compounds 2. Photo-synthesis
3. Bio-chemical reaction 4. Operation Chlorophyll



wgr At & ank ¥ fawarmr EH

etz ft fagwm &1 @ ST ¥ “AgE gl Y qorw w6
Ta ?

ITfeFTitT YT & el &7 & 9w 9§ 97ge gt 0 frewy
ar$t Sfes e ¥ e e AN @ am s A ) @
IR FHE-E # PR F s g faad o gw 93w Faw
TR | EaAt afaw wfaerd gead e st 7 frawar g e
afesia: & AT 7 & 5 g ST T f 7 79 9% it T
1 Ffecoaret F Awifae § g0 ara § J@T TG quT T g |
R oft oW & F© weasit #1 I g fae T g

Feft wETAq -l g A g & foy fafew wwaaat
HHFA: ATAT-HTAT THT I HTHTT AST-HST AT T TSATHAT 1 AT |
1 gare fafefaa 8—

(2) wweg-wwmasy s axAr F faewie  (afk Qar awemg
araa ¥ faemm 91) | adam afirerani F SR T SeaEdy
HEAT A IAUTL TAORNS T 08 F1 It ot a1, TRt aAmogat
#t 979 fgar ar qur Agrfemnei i ari & At e gn @ @
7g W I gC & foed & 39 & froma qat s g fafaw s &
Sie-siegelt & aArferaia & foq Sogad & AR T F-TgA 43 T
I Y 7 “AgE qgat | & fawm & famw s @ £

(R) w5fc & fraai & swqor qu sfawdow w1 A afasa
(srera U ST FETEAT F STA ST 4T FIXHT F7 FgAT) Y 92
AV & FEHAAWT' ATCHF B Afewea FT FIOT § 1 TH GIART HY 14T
T FoT & A TR WS TFR qwaa F fou aga srpEieT 1 ama-
WFAT & | W @Y § AH TEIE TN & @Y gl J-
FaM FAS @& faear Wifaww @ ae ot § e o o
W T TR A o ot a1 fF I g ww R ¥ S T©-
are & =t gor g’

1. Cohesive
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forg T ey Ay wee & qmag aw Y oF e wfa
FT FIE GFFT TG & | AT TR fret “HgRaqu qet” § gAY 7fee,
T fr “qeqer qgat” #)

(3) s A faore 1 S qur gFfosw S A 5 afv-
sfeaat o agraar & get (AR S@F agw o=y 9gi) & M-
FRFAT, THATT TAT TEF IO R TFATH1S § W qF F qmgwes §
§ ATt T dEou ga, fad w1 av R fig-orgat
#1 gaafa g2 1 8T § gara s wFfa & S dwoun & § o
ETT TIH AT AT SATa HT JIGHTT ZHT AYAT FH & FH IT TATAAT
98> FgW ¥ g o afcomreaes qedt ax qur swrE o Wifas w e
w1z ge fa# oY sqaear w1 faerl s @ #Y awar fn

(¥) THRT-ERII’ FT ITFT AW FIam “Frwfens I
a1 IAy Sfaw @wE ¥ w0 § ofeofa) @ afee afmdarad
S & fou srazas o1 g F 7 g1 I |

(1) &%, e qaT 34 F qead! fops o § ¥ sfew s &1
AR et R g enfom 1 ITHRT FT AT waT ST FIAT
T I 9T 4 HEAT AG FUT AW 79 g5 47 | §9WEq: S q9F T8
I Y FgT 1S § g &N | S AT S AT =g TTHL AT FIH FE
fFaR 9X 0g 9 S § A TO A F FNET F SUATHY A, TV WeHl F [@F
 JIT O AfHEA SHEE ¥ | 99 T anfeFaa v SR Sty Ty
¥ @ A I I STOMW TS T9T TG0 FA arey 3 foras a7 faoam’
F T A FIET-ANLY ATAT H AT e A | SREV-TET I &Y T FAC AT
AT ¥ AT FI IS § qgAT AT ff | 7T 3 T TR GgHH g
Fifear ¥ gt &7 A1 B 71 @i 397 9gd a3 wEgwa F a1d @)

= &7 & fafree s v fawrer fafae s & gom &1 SeRRw
¥ fou, gv S= wANfeal 7 aga a8 & 9o g% so-zaq e’

1. Photo-synthesis 2. Amphibia 3. Dilute Solution
4. Concentrated 5. Gills



wET Apat & art ¥ fanare Y

F1 afcam 73 fear @K 9% o § o & 999 St 7)Y syaed
FL A S a9 39 O =g WY & gu  (arn-ag) b oY srif qar
FTA-ITZH LS & AW F7 o 537 F afafeaa g @
FA T AT F W AETIAT FIQ & | TAR TR |, ATIAT A\ frTT T
AT qUT AIBT FEA-SR-AFEE & qfg.@aq & fov 3aq
g & fawm &1 § srqufies o afcrm a8 o gan fF & o
frar-fafrmr &< g% & fou St #1 gimifaa 93 s & mn
T FTXOT AT F TF AR & AL AR qF gA & fou g
Hifeat #7 axg R F1 A=W 9T qqEr ARt #1 aE J
¥z F fgem-go ) fni adl @A =)

(%) FeX & gt #Y ‘SR’ AT A TAIGAS IAfEdT faw |
TR S { WY Fre i F Tt St gy w1 H S o (I
STfaat FAT § W afFadl #t gear FAUST @<a §) JR arfqq siaq &
for sms s & AT wgeayqe W e fear g1 g s Ay safa
forelt Q@i o F A THEST F T A ;A TGN gS A¥ | I A TWA-
qifat (FwTESt) quT I3 AT A-IN (afeEi) F 9@ 39S ;-
el F qqEed & fawfad gu § | fFeg el & @ et qaadt aramor
3 F7 afoa JF 74 o7 f7a @ &1 T faoge a9 qur sfafe
T g AR go F fou Iuar aee & €7 # W F fggwc &1 9d=
9T ATHF, T AT fETHT T AT FT U7 F&AHT § I GHAT AT
T AT | FNET & AF 01 HT TS HeT & AF qF T4 QAT fea<g
ST #Y 3@ sraEgr feafq o) fasa s w7 g & ax i ar)
T AW § JTAT HIA XV FHST HT ITARC FIA AT TRTAT FT F2a
arfeata §1 & aga T8 &1 ¥ <A FIT A9 M 9% gaT § S F<
AT ST &FA ¥ | q9AT SAIfq w Sifaq @ g A wgeaqur o §
I IR ATMIH FIE IO &Y T | A TIHAL § T FT AW AW A G6S

1. Vocal chords 2. Antennae 3. Mutational
4. Neo-reptiles 5. Fore legs 6. Paleozoic Era
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g A | I qSET FT GO T TAT FHFHT 47 {1 ITH qA16E
WY aga er=et O

% Afafem g0 AT Y F\% AT TR0 FT gAY T4 qHY
& T IR A A & QAN T IS { AT S AT, H & ITART FT
afaeFre, wfd & qur qrEEw F faaat #1 i g e
qEl & fauda # ¥ F1E A oo afus A g fF e ams
gfee & 7 TeATH F AT FTS FT 7 qgat B quAr § afwfoq 7@
T 9T gwar 1 A WY 92 T T @ sAs & i sifvswae @t
A FAATS AuFTeaT afEdT § —o@ & IR A g S ar
yTHfens TeaTd TG | S fog “qgd”’ ar ‘e’ F em e e
rgaT ‘I AR FT FENT AR st S g m

IfT FEATE F] F: THA I AT IFFT faaor 2 g6 A B
g WY AROTS-TIAT' &7 &Y AT &1 T TN AATET  qaeqT HT TH
HETT IO 3T Y Y ATATR aW F Aieqsw § At qgA, I gY@ &
% qug Y W qgd & &1 A=A § afgdy &, wforq # w1 qan
AFATA " T HT FMASHR—IA qF Y 0T HY AT qgat A & &
=1feq | fFeg 3l 5@ ATEREEar F1 OF I W@ FT gH ar ard
W} gat #1 gafq o &Y eqw [T afge

1. Era 2. Period 3. Cosmography
4. Calculus 5. Subconscious 6. Anthropo-centricity
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|qe(IEt & WrgNTa FT A

forelY 712 % g5 o} ffaw & sgwTa F S A @91 FE AT
FT¥! 78 & fo5 wa-917 afifeafaat s §—aa Neromy & fmfr
& fou smags Tt F go0 SUSe gl, A FT TAWH a7 THIET
AT guFr nfa Iwga &, A ft ITw & Y sttt av asiat
N swfa agt afrae aom Y 81 fad a8 F87 & & s T
9% gFar & Sa-vanrafas faem, amafas g «$NT s
W g8 SaAT Y s g wEfa @ sfaeameis” surfas |-
3 &1 frafor foFe woe T @ aur o sy gw s &) 90
X  IEHN 3 A& GO F o Arawaw A F1 /Y rfew faeqa famor
T FT ¥ SfEa g1 '

Sfraq #Y Safa #7 3fag agq Garaqe & | IATeE &l q91
I FEATLO T frem 31 wafa ¥ dt a9t qF 9 Y918 1 Nfaq
T@r fF F3-we § § faas & fi @ € Saw & 9 ) areen”
q T MESAR FT IHSA fFAT | AAF AMAF ASEF T q9G
qF QY GG FT JAT IT+ g quitAwt &1 Qs @) e
Sad & Tgia F W F v | q@ita ia #1 geean gfad
g o F g1 § Fay <@ F37 F T qHE 9T AA-reer St Y
qTS 1% T WG &1 T A | I9%T 48 33 aaw av fv awrfa -
et § wgew O fawergd st awar @ G wefa ¥ S ad
FATAT 9T | g AN THTX & GHT G191 1 F=gat w71 Y fara w5 qar

1. Self-replicating 2. Pasteur 3. Hybrid
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g o a7 AT W X gEar @ qunfa 98 yanareT § g6
st &t gfte F34 § a3 erw o, qerw g T wiwsy § o sww
g W a8 37 SR Agxy S F1 A WY T gwar g, fieg SaA
Y afz gftz §t Faw qaafraam a7 F & TET gl § &)1 ST
F IPW F1 @ fAfyg el § q-aF F9 F Ieq §, A 95T I8
¥ A Tza-fawar srwar Anfeaswar & 2

M YR gifas faramEl & Sqre g} AMasita F IgHa-
graedt sEeaE fase & Qe Oft ¥—aoam @A asiar
YT S F TfeAaw TaeT & Feqaq gTa—a<A I3 | ffeg 59 oF9-
feraralt fadier &7 o gu Wt SreTe i & TFT & | freet wamsdr
§ FEve-arEe gAR {9 A s afaw i agaet afe & o §
f orre areTe A7 ggEar & W g SEifREl § e
quifate FTAT 9T T @I Nl qamsar A Sa-|1aT a9qr gen-
srfor-fasma & fagmi & sfaw & 39 snifasy 1 Feqor F3A7, I9F FFa"
H 990 TN FIAT A1 39 snfata & faua § foaa sm (i
FT fear a1 it srEErdy ot F w1y F ATHR UF 97T AW ¥ W @
ggt faerme 9T
gesa qur safe’ gra anrEEa

9, 9’3¢ H & 7 g F1 IJueoiy qur 437 fazamaw #¥ gear-
&@F AABAT a0 gU UF ow foar a1 fed 3| 99 Wifaw aur
Tt afdfeafaat &t ik S &1 s awfv e e
Afq = F19 § yaw 9 famme @ A7 w=or gwraen fears &
Y | S 39 a1 FT1 WY Arar faan i ¥ afdfeafaat fasifa & & a5t
F Trtfas gz F ¥ SO AW gt ff | 5w aw afk |«
FT 781 a1 sAferpax fagmt #71 fazarw ag & fF w109 & 9ot & ag-

1. Sedimentary rocks 2. J.B.S. Haldane
3. A. I Oparin



|EET & ST Y AT R

ATe ¥ e, dNgEd quT iy srEedt § avfrew faege & A @
AT 7fz ar at aga § AT AifFrS aTT A T €Y TTS T ]
AR s WY s faear § a9 € SOET SO o SES awal &
TRE & @ I g1 §@ (H,0) a9r a1 (Si0,) & ¥ ¥
qEt o SRS Y ATAT W1 A WAL @Y § | AT T A 3
qQUEY FT HTET AT, GHEN, Aot qAT AfeA FT R0 wfama wET R
FART ATIATS FT ST A1ATE, AW rifFase 1 | foreg afq smeiw
FTo | agt ) a1 § A FiFoa F¥ AT Aga & 79 9| g &
HST H 30 GH Y 3 I A (Qo™) & srifem § JuwT agq
qST NI YT A a3 Y e & favra o e (Q0°) awt ¥
AT 8| a8 THRI-GIOU FT TF SUIAEA § A ITH AL7-4a71 98
FifRrea Wt fres T @ S ATgHES F I AT § gF & Sugang
fafszor g stoaTeT & fawew & Saw gam R

A & AYHSS | AS-aTO7 &Y FT Faram € | qrT § F1a9-313-
iR (CO,) MM (CH,) Jav ArsgreE (smifaar (NH,) &
®CH) N T gy MO 7 st 5T gt A A F T
e g T g quify e gEeafq & agEese # F aw f fagwm €
SqI-g1 gl ZEY gy T AT TEA FT FAL To-ATT Fa€T A
gfora g augl, Al ot A fadt & o1 mar o) aqw ag-
HES FT FET R N WRT G {fRas qur 73T ATsgioe aat
FT & fasor @ mar g

39 gRfvE FgHse § qTAToTfaE qut st o e Y or-
gfeafa & ag i wwe & FF oo srafq srifease & oo =9
F1 W ag frz=a & faoge aTa @T EF 1 TF T &1 SErafa
9T AT & qgd WARL W 93T U FIfF TW gHT gEIR aT-
HES H T A1 WMo B FATE O A AGE B A4S fqgqm & @R

1. By-product 2. Ozone
3. Ozone Barrier
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S SATGEF gH-S1 GFAX Sial #1 o qerar fafwr
¥ o E TR WTHFT W &, 8 W @ &1 ¥ IR T v
99 ¥ 39 Waw F § frawm 7 ff ) @F e e
Tt ¥ ot a7 A aga Tael 9T qrong & W gl R quie: F-
FA qa g€ Erft 99 TFR-ad - ¥ 99§ & qur FE-
éidEE ¥ ¥ HifFea @ g9 W B ogFd S far
grRm

A HT T NRFAF FHY FT qaQ AfaF AgeaQr TI0H a8 I
fF -5 AT FSH-ATTYU qRST § GFT QT IT T GF I 9~
aait quF fafeor fam Jweiw foud Somml #§ falw s #i
FHAT-IART FAT IZAT GHT | FAAMHS H IAT & qF A Sfraq
gfte ¥ o @iv-a< Sei-aal # qgraar fae Gy o, Jeee
g fafor oY freag S ¥ & OF 911 97 A9 ¥ aESSE
Joa wxfem (afeq), fawemis’ fen-tfvea a<al gra s@faa -
fafeeor ok dwaa: qedt F T ¥ frwen Aot sarenfadt auT o
q@ dal @O

o< qAT = AT A ag syt w7 fean & 5 oqadn
faferzor 3y sifas Scafcadmi™ &1 3w a7 a1 8| T=-sNwEY° faat &
qrrat fafezor & Sfaw fara #1 37 WY aga agmm gFm iR S¥
s fafire feametl & Sfeg W fear gom o9 a1 o fafszor &1
I g faogs & & T )

qifed Sftaq & srguia & fou guge st afdfeafaat & amr-
T fad=m’ & gesa A Wy exa fafezor £t st &7 o fear §—

1. Ultra-violet 2. Penpetrating 3. Dis-integrating
4. Gamma-radiation 5. H.]J. Muller
6. Biological mutations 7. Pre-Ozone

8. ¥ N grmw “famm & aa”  (Science and Life)

oA, R
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ST TS, FEAA-ITE-A, AT qaT AT & fasor ox qwr-
ST g 1 B @Y & a9 fafaw weR F Frfaw aww
TET T =T A SO g £ 1 TH FE TFR F qwAq W iy
iR Tm AR T g & 38 W = N g § Fw
SEFl &1 faaior gar 81 98 T feage F 391 quT Sad
qifyat ¥ savETeT & Ao X dr &1 aees afs o
qeEt Y 47 & @ BIST A A IAHT §A & AW § AAN
geR ATy IE TE F QA I fFFg N F anfawfa Y go 3
AT THEL3 81T g a1 I I TAT T FHET FT & THA-TH
9> /IS & GHT TIGT &Y TATEIT | TH THY ST ST HT T
WO T 3 & o st aifi, st = gas aar e s
qX IR AT 95aT g Siad & wuW sl & feu Wiee
FIR ATAT H S@ed 97 AT AT Afeqed a1 @A F q99
# IqF w5 Sfaggl W A ¥ | T T ATgHSS § AR B
FH! et faoge saa g & F0r S+ sy afg ¥ fog
AEAF FAT H1 AFddr § e fFl o= s #1 afFar
ErI—awga: v & gTr—uTed FIAT 93T ERIT Fifh §e2qT
& Feal A fvaw srifmem fadm Staw &1 & 7w 80
&osw ¥ afafa, &6 dafas N W oy & § AT &
gt & faua § @1 #T @1 971 98 W T qiiaE Srorsi
F A AR ATI L33 F &Y IaH oF v g w6 W A
T & Tt o | g ¥ 1% SEH! EOF Araw A1 I F fawa
#F' ywifaa g5 a8 T o9 wawT ) W § | AT A W g 1w
F oA FqaAe F fedw o W owivafew® & @ seg
955 1 fuwr foelt § g @A W @ faww w1 wgeAq ow R

1. Proteins 2. Baly 3. Soup
4. Oxydation 5. Fermentation
6. ‘On the Origin of Life’ 7. S. Morgulis
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A F faeomm Y 991 F sifee gT-gT a% & TM I Yo & T
Sremcafa’ grardt qAT AgeaqW eI R o 9% g1 SEE-
Hroww fawas sremu qar faumpe swia araE” & sa-aaats
FRATY Y AT T AF | 9 FI R § ) afFre) oRm-gaeina ¥
a8 eqoTe &7 fazoww frar ot wr ] ) e frafaemew & sto
s X A wEvreT § 29 fRedt F sErerE e faRa:
FeyEAg &1 TN NI, sEifaan, soary R grEse &1 3F
a1 &Y feor AT 9 i qelt & ST argHeS W gu ATl & -
R oo a1 R SaR ¥ dem faaem” swar st s afsq” &
TFS T | T I g i siT-snat Y T ey wrafaw qifr
F Ifa & Y| g9 T8 & aaT I ¢ fF ¥ s & -
TR F qEy Afusw Ageaqw q9eF § | I fazafammem, arfwea
F FIAN TERIEEC QAT WS A sEmarenn § W e
afor #Y g: ot 1 Y ]| 5 fawy o enft @ ek of aga-ar
F o ST wifE @ de-aR, g afafas sfe & sfer s
F ZT Y S 87 F IR FE & [SU UF ST FSH W I § AT
It &9 & frsfla ) sfew &9 & aoftg & qus; s<ar g1 e
¥ e & suifas SeTeY 7 o AR N AT § SEwy ford
Fo 943-43 qT &Y WY 1

St #Y Saafe & araed § e a9 S TF & JARE &
faardi Y sega F F7 Gaftaw U™ a8 & fF S & Tkl A I
werRlt 3w ] fa o | S wrg fasaicafa @ 3@ Aifew sw

1. Biogenesis 2. Virus

3. Electron microscopes 4. Macro-molecules

5. Dr. Harold Urey 6. Stanley Miller

7. Electrical discharge 8. Lightning

9. Yale 10. Carnegie Institution
11. Oak Ridge
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FT I G AHTS H ST AT § I (00 T g0 g qaq<q
& waqur 1 W sfrara: oifonfas wesl #T S F3aT 937 §)
AT T IBF ATIE TAH § FS F1 BISFL AW 9§ IMAT 967
FL |
9 ¥ 98 a1 SN-TqEAs A 39 a1 9X F1 QT @ fF e
¥ IS JTATST 3H GO F A 9 & 9% g 5 “gww wwe g-
aftqy e el sefos gfte gra wwe gamar” o o 99 o
STifaer T g &7 KIS TATEAT A AT W & | T srfaf T 79 a1 F1
Wt gAY o Ag1 R o ghar fa e g=w 9 Sfreq, Wi ow & arg
I gU o | SHrafem srufasw g5 & fawra a1 oY s ady fra
ST gFaT | ara-wifass ar ag Wt Fgar Freen & 9@t 9% gw aar
T GH § AT FTS § oG qF A0[AT AT qHoEi F1 # fawax
faFma g wr & s 7 ¥ g1 @T 2
"qad g a1 98 AaES g F Saw Y @ qun arefens
Sfa & qUYF gUF aFl F1 I TGT FA F TAF TAH F
g QU afam ST 3| 9 91 =0T a<g a9d oAl Alfeu
fF #1% aofra fFar & gem 91 T &1 X SEFH @A @ |
feat & @ 1 T AW g, 6 W FEfw ot F
1R & 919 & &Y JoAT H ag e wfaw Jfes gar g1 sEar
AT Feaedy aedT Qia: fafea i & aur saw afada
wyifaca a1 | a8 s gfmaifaa wamafas sfafwmsi &
srfaeft v Rem a3 e W gAY § | 38 TR AT qEATGO
g1, fo OEY sgaedT 91X "9l AT i H § AHEAr & 9IS §
q99 H I g1 gl g |
‘R W 8 W AN 9 9gEAT WEEE Agl R Sifad
sToit R Sirafea g0 & 1€ g9ur faen s9ar Aifes W9
gl g ofd & swa & g ag emaT @ & mi § fFoEw
fastfa oaref & 9 & § a9 A1 9GAH FT AST T qF |
farg wrufasma & Sl qur S T F sfaew @
yFe 3 91T @ fF s ooiet § fafgg fed fafass “Sa
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ot w1 @ freed F faaa o oty e @ ¥
9 F 99 qUA: 99ES & gUl

Tl aeqr § 9 ASY WA 91 gFar & ooftaw q@r ¥ &
forerm <gr v 1 stfweafaaat @ ont &1 Y wfes aFved Fa9
Fatrat &1 &Y fafaree oo & stz & 5 799 & fawrw #v gt
¥ & & wre gam gom ) denfaa fafy & gymforg qen 9 933
it & qers fa=o Rl famr & s faama &1 fay &= &1 L
gt ¥o AeT-ar yaw fear @ g
(safeT Y geaF Origin of Life &1 Argfow (S. Morguhs)
FA AASAT AR AR R [SER afsodwm, =@mh gra
ytar feda @eFr 943 g8 ¥E-R¥Y)

S-Sl g VST gl v

78 1 I Fr JwAE A9 ar wfaF qRETa s § &
=R frelt & ot g R @R afiar A soafa g &), a i md a1
TRE AL FF TF G0y JedY F1 aem Gy ot f oud e At e
foraet g€ ff-—F% & T7 SO @1 ff H—aar ITFT aTgHES H qgq
TRH 97| G qF §S G99 aF IS, IedaH auT god T
TR a7 79 3@ 999 § sfas amr § fre-faee &< s &
It T @Y off | zEE Aol geE & qamateE a9ed § S I
et foermm € oY a9 ot ¥ feg SA-sA e, @R qT aTg ot
FT FI AAERAT g s A fafefa F@ s @ ¥ @-al
Frorfas AR w1 W fawm &1 w@r ami

“Z@ a1 § T ST T avag A far o awar R ge &
yreaw gfem # (fRwsx gegaEal & sfaa & a-
firw oo ®) qelt & g5 A Wifas srEedT qAWE EedT &
firw oft | SR afeF FaT a1, qEEee F1 dHed frw R

1. Vital energy



Teirat & syt w7 ¥y

FT 9T, ST Fr feafa 3 ok axg #7Y Y, w7t sanfa faeg
TAH TEY FIE AT AGT & N SAGTATLOT AqAT TgEARAT FHAY AT
TF | FEga: a1 faoge so &)1 @ afdfeafamy & @y gw wer-
wify afdfaa & T 7 39 g9 FT+ FoaaT § AMET T IAFT
faror w7 gF §, fag oY gavTIISTS W g9 SAAT A5 1O
gafaator 3 $T gFa &1 f5e W, 378 a8 QO avg T AEY
grar fo& gzt ox Sfraw &7 gt FF gAT | T SAGFIAT B
AT FTST A § FAIF SYAT I A7fL FTLOT HY UEAT 85 FLA
foq aae arg Wifas afdeafaat &1 & a@ FTEr 78 3

“gg W sramw g fF afae faoww & sqar fag gt &
gstra arforat 1 gfez g€ § 373 Fqi0F qor-aAf 7 A frag 1
foar st | s arey afdfeafaat F gwra & 3T agrgf F str=or
FT (TG FIA & gH g8 T T a0 fF Frafas garaf &
fasm 7 foa ART ST wTEIOT fFar a1 @ EAREAT AR I I
faar #3 F1 Afaca @ g2 Har g F 394w fasraa
gt & Fae Ffeas w19 7 &1 affeafa 1 a1 gqrd Iquwm
e af<feafa & faa v s @zl & gigala Faaa &
fora afcfeafa ¥ wafas 9ard WA @® & 98 390 0T 1 qfcfeafy
q zaqr sfas fAad-qadt 4f fF strsr st g8 &1 @r & sa9%
T & AT 9 g qOMEAfAF SIFIA T FIT & graey |
sEfsy aqEE & gwa §1 [0dfA, 9% foy-geg]

“gar ag fF s gATd gt T S @ R fF ST ATeT gaew
# afcord g1 74T R gEEt F9I7 qIX IO AT § ATeSIIIT &) WY
a9 39 9% § 0¥ FEAfAF 929 G2 g ¥ 9% 07 FraA, -
IS, AIfFIST TAT ATZISA & qGT & a9 q | X Frafa®
qerat 1 TaTafaw  Fraiear wEa gy 8 | o9 sawy fafay
g&T< F1 TarEafas sfafFad 7 f9e o), g ae & aa &
ary WY 1 @ 1 7 sfafFaei 1 aformr ag.gem fF wgei
agr =Y & AT ¥ oY Ifes 9T ST TR AT F1AH
qr—Qo



% R R w7

i 5 aaa faamm § S & @59 s A A gty
&Y Y | st Y T T & WA ot aw g ot ifaw gfeewor
¥ ¥y afers wgeaqr A §1 [sMif, g jve]”

T 9@ W A AT TEATT

fre® gt # aqmar a1 T & f5 A9 A7 i qaews afomr
JTETET & TEY & AT qHAT | HAUAT et F1 e @ aw e aret
Tt dued’—ag aformT at “faeaelt W@ g% arer’ weal &t
[gifera FT I 9 =T TEH &1 At o #1 T #t safa”
9% qX ATIfA § FAfw 37 Teal & T ST qur owTy gedt F1—
frotta feafa & o & oo § soeagF &9 feafa & ag= st F1—
gaq frear &1 @A afts Wt ag @ F ag aAm w @&
FFAT | I GATE & fF afa F g & s & fog sfes o
TR A §— ST F Afeqed H AW w1 w09 | R TqT d@w w
“sfeqea”’ weg W wEFaT 1
“sfra IrmiFSa” eg ¥ THY A HT AT ST & I
7/ fagedl & a1 7 & F7 39 TATH A=ET qLg S g ATl
& ZIW T FEY, A=A JEATN NEreawig yae{’ srar Tfgarsi’
HAAT qASH FATAT & T fgomr-gord @At & | AR Fg Al
HTEEF TGl fF AT Y FooAT A gU I F & F M} a0,
fFey WTaRY AT @waq: IEET Foaar Afd qEH FEHR &
o F1E” qmoit & sfafaa o ey oY &1 % 78 ST gwar )y
9] q99 F9 fasfaq oE-F1T g #7414 I9h
F a9 Ifew g1 & 5 I I femmr w9 9T § R
FATTHA ' & QI ITH TAT a7 F FfF0T &7 § or@i-Fast
auf &1 Far )1 NAfE F s fammeaes faa=m &

1. Protrusions 2. Cilia 3. Flagella
4. Unicellular 5. Geneology



1.

|UET & Sgte A SR ¥y

AT HAT: qE THH qT4: &1 T ¥ T N1 goIT 411 9
T AT qF A—--af A F TR IR T FE AN 90T F
‘e qaS I W §—ATIR TES-98 AV[H!  AfT GEH ATHIT
> FfeS Fald, BT F9 I FT 99% g9 &7 |

‘g Wt § fanda,  ste-aenfas, aeeafa-siam qur
-5 FT [T, FA A7 &1 741, fomg asta qur faoffa a3y
qus FAaEr Y, fal dwea e ¥ ofdaa 4@ @ wifts
Ty fa¥a quia: gaTr STl R "raTsl 9% e g4
ATATFHAT F IAHT FIS Traew TG4 | [ AT H1 geqd Y A
fom gra fofaa smarsm yfwFT, 95 vii—viii]

“Sirar #Y Ieafa FIE TET g7 TG @Y Y Ry fad e W qen
foret forw @ & g5 811 ag a1 - qur = g9 arer
THH AT ST FEAIIS SrHFTe IF I8 9 T W 97| Sfia-
aifet #t gueg fafvs sfaat & fawm & faaaT aug o ar
IgET AT faF F T T A FAOST A9 AT S | ST
# gafa F fagra ¥ foq A w1 o aga a1 arve@ g @
fo SR Sfra & srgwta A1 arasa® AT F &9 § 93 oW TET-
gfs famar 1 afcweorar S&gT Y oY | g6 ag a9z 31 J1fge 5
farma & 5@ w9 & d@9 9T B e 9 I—ags
JFEAF WEAA IJqY FEAF WEA, I FEF AT
Sra-Tqm (Ffed, 955 vi-vii |

‘S qF SrF-FITHT F1 & ST FT THTS GAAT TEM TG T6
ar st &t It T &Y W A W@ | faeg e &
qEFTSIF GLAT & & q3g, Tiorfas & Fifgat ¥ fF o w7
THE F €7 F Ao g whawer w1 @ fear ) axer-fagr
Tt wifywr-faga 41 & @ swafea g1 @ &1 “afarsg”

Colloidal Systems



L¥¢ A AT AT

g, FT qIE & FGFT W AT AT JeH T TAG-IIH
wforpret & fafaa gewg TuT seia geaafead e AT It |
¥ InfY Tvag & & Sam #1 JA FHrTsil &7 a1 9@ 1 FiRE
T THEAl ¥ ¥ 39 Ty f f gerafera aad swfog g€ §)
forrg T W= W@ fo “wifaFr & shraw #v w61 @7 ag e
Y o qETe Ay e F qr & faega qun afwsw g @
g1 [ardfe, 955 xvi]

“Tq 9 FY FoUAT AT H T FEdr § & FeAT-IfaORE
fraarer tanfar faFm @ iy feffa sEen & a5ia
saeaT § afafaa go famm o freae @Y | st 9 ffg
I FTEAE 750 A I=F HIE FT FJIEAT G¥IF g1 4T A 399
AN FT HEaedqT F &7 FH FH F GEfAq 924l @ gqar
frtor & g oud fafaw v 1 safoat swe & ™, F9
aq § gFfa § s Sfraq &7 ygHia uE gEr Ade fafafa
# g forad g50 F1 a8 qwar ST g1 T F qg @9 & qI+ b
T F (S & gr) faeamdt ad w@ a4 yEfaw
qA1E  srwfenF afcaqal #Y qgraar & fawm #v ywfa #i e
fafirer wmit & s &1 foar o aws Sfat 1 sfraa: =8
FT AT FAT 77| [T foq, 953 xxii]”

fastta & oot #71 :T

afz gx ALY T F fou Wifas fasmr & FI1T et FY == #¢ a5
A g9 Fg I9 § [ ag au ag-fafada’ —aaw fam-wreiig e
@ T &1 uF @ fafafa & Jaat e fou oo 7w waw &

1. Thermodyramical 2. Dimension
3. Natural Selection 4. Multi-dimensional

5. Space-time scheme 6. Consciousness.



qatal & wgata w1 H R

sEfaw faaat 1 samsar a8 aadr &1 g@d § saw ) S sie-
TanEtaF fraw @ srmfos Re-weom §ar F foq e a5 §
IAHT T ¥ 5@ A4 fafafa-faw F foq srazas frawmas frea
& wfas wfes &1 Nafa § garo =@ S7 A9 qorEt @ i)
arwfaq frar & St Sa-aamafas faFma § wre gu §—sralq Fafe
WA F goaR i § it 799 Frorss-tanfis’ e fqfase
g Y § SEH AR F W u-aw gAR fou srazaw gfa §, An-
TF GA & 91 TN AT §1 g9 & 3 g gw Sfew #1 q|
faaer s FX @@ SR IS G afonaTds aF faay R,
sa-faarr o amar qwifas W A= & S

1.

“zq e qaew w1 AT 77 =i FAT & 6 FEfas gt
&1 fawma farg g w9 giar & ok fag g S9R amrr
7o & qEAl L@ T qS [UHHT F qfqfEm I Hife
F ot ¥ frdfaq a7 rad fafase @7 o & = at
FrafaF 924 g3 fawaal & &7 § faawm ¥ w1 st
IAE HHTH T & 00 G JAT H0faF JLAAT & &7 §
37 e & faeme & gra frafya dar an ey AR
Aot & ATHTC T Afewar & fg & = F F1eor 7 e’
FT arfaata g SR Frafas wWea F qeoa} faal § 99w
FlorEe-qgEfd et fafase g T ¥ % o o &
faear qar qreeafs qrae gra fatfa goo fieg wafas
T FTIE TAET AT W AT Al &Y Joafaq & fog qafeq a9
w* fou 7 T wrEt ¥ faFe & 9w F g @
IAAT FIfe F IO FT gFe A1 pfY At o1 = swra &
F-HTeH & foU gud el arfass wpea ST Y W FEAT
9T g1 AT T 99§ Sfaw gemaedr @) sniy ¥ wwseq:
oqF g SN A1) e A, qenm v wfafarge afg 1@,

Colloidal-Chemical



e

—

-0 N v » -

R R AT

afeaed 3gF qo av sifeer & fog &om' |, @ o= § STEfas
AT { Fo0-8TeT #Y ag &9 & faar ot s F Sfife sforat
fafese @eror 1 [NOFA, g jue-r4 ]

“Saw 1 sTgta FEfTE @ ¥ Sfaw @ §, i =
¥ ol wor o qun Wi & shaw-Ieg &= & sifaq &= T g
a1 fooeg e @ @1 ? #@m ag w1 A o g S few &
T § g7 7y S oAt @ orgar ag FEfw w5 F a6
famama w1 & F1E afoorw &7 faoffe ok asfra F1 9899
¥ fou Ioumziear, gEIedr,” 9T 9T g9Ad T SOH
HEF & g6 &, fieg a8 AT faamarens & R & smafe St
FATFAV E| TF FAF S I § N gH G AWA D
fow arew F7 & f gedt ¥ sfagm § o 7w o oY o1 99 77
GGt HT qUIF: AT 9T | 3F: FOMET & 7S 7 I ST Hfy-
Frg gt F wigata ¥ a8 &Y srawa sifes MW & e et
Haaw & FIE g ™ ghr)

“goftat & wueE FoAl N AfFefas’ are IF N & O R/
g 5 foawa & g wrow & fF S | &1 qur & fepa”
T FIAEIO” g T TR # &qwar g gl fEeg
Frafad NF F T H T q7 9¢ Tha § A T I &7 F g6
g1 Fafy ag@” ok W Il & fem-ndw T afa &

Struggle for existence 2. Natural selection
Irritability 4. Mobility
Growth 6. Reproduction
Nucleic acid 8. Self-duplication
Replication 10. Virus

Jene 12.  Nucleo-protein



weftt & srgetia o 1

Afis & qarfy 57 7% ¥ fFlY Soga wifewr s F=5 &
fafase 7 @0 T qF T @I IqAT fFPE FX FFA § AR
7 gfaeqwr | afs Fae goaT-amar @ & gfe ¥ 2@ 9= At
1 & gfFER-NET qa § a1 st ¢ (A fow, g XTI

Tifan’ & fawrfia faw Y gos sitaq 1 @ Twafas a=-
FfE ey § W e &1 Y @w & afuw ofidfeafa &
¥TES g I 3 Shifaq @ g6 1 faw 7 339 =, Sgait aor
ATl X BT g, g qew-orrq & Y SaeT saA & anfaaca g1

“ITEfaE IAE X AT FN(E T FASAT F TAT ALAAN qAAT
F qHET AATAT FAL HT AL FH Tgd T80 g1 30 A& § a0
T & faar ar sk gt W arg ofifeafaat staw & faam
F fou sxe ff @ @ wwem g fasfaq qur s
gfea s faemma faed &1 <@ afs a& qEadt st
T FE IAT 1 AW QA IW, S AR G IIfeud e
ST I &Y I WIHL AT FT A | T FTO[ FIa( T4
F fawra #7 AR asfial @ Safa &1 fes gt § afor ww
T g Jaerd: AT qEN § | IW IHA F OR-7AH T
= ¥ a9 AR QFTS F FauW a1 fF et § S
afcfeafaat seqa 1 1 et § ST wfa-afaa 3@ o F1 9T
T FCO q9T qG g1 [3Nafe, 955 jue ]

frod S axa (R x L") aut & qeay #i1 afcfeafmai # samn
Hifew afadw & mar & fF 9 Naasa @wa 78 @r) afe @
g WY shagfte #1 w%w afF @ 9 at afE 3 qarE,
gedt qX faemm smifora fger e g saF St & T
wT 3 [ateifow, 7 x]”

1. Nucleus 2. Darwin
3. Natural selection 4. Micro-organism



™R ar i A

M A geaw F sfm =8 § a8 fazam saxq feam
£ fF gaft snlt gard 3@ @19 A TESAT FT I®T A FT R TG
It 8, e ag saza €Y s Q1 € fF wew o g g9 A
I T 1

“fawra & o w9 F7 98T v faT @ § SH & yaw 91

FT AT-T TAAT T FT AGIHISA THEAT T AR THE

faerm 31 & SIEAT & O T AT FIAT &, AR FrosS

FEAH qETT FY, TASTEAT T TAT T EBTHEG GISA1 BT

HTIAATSHT FT AT FIAT & | TEAT 347 AR Ffo g, fmg 79

g 7ol fF ST X IoFK a9 ¥ g/ aq & @ T AW

HAW T N FIAT | S FT Fwior av dxow st XA

7 7T §, Fg a8 s dar T § e w swm o & ag =

TS [ afA, 7 4]

seror grr fagra & St

€79 e F SvA sEaE & Ufagrfes weed & aww
Iy FRd¥e T A g 1 0 a8t Iga F A § ) wwE orwaw
sfafas s aur srcawa fafiree s &y wor § Y arew # Twe A
AT ST fF Felal & S1gAta At Sa-3 grafad sEea frar
Ffeq qur wHE AR

“dr9m (CH,), smitfrar (NH,), sroarsy (H,O) qur grage
(H,) i &7 Gar fsror aeman man sta fF e gaas 19 &
gt & e ¥ foeara a1 SR 99 fasor § § @ oF g
e TR fagq Tgfo o @) fazq #1 asdm fawt sua<
ag wren fFar i o fFa-fem st et &1 axom gy
FHAT § | F3 THT F JTFH N FT faaor fam mam & i 3 famtor

1. Enzymes 2. Stanley Miller



avEl & TTgATT B AT U3

& e Y Jary T § 1 39 BT & arg safaree i w6 fawor
fFar 1 foad o 91 f5 o9 SO fasor #§ agearer o6 &
sfafaa F&w NaiFTze (CO), F194 ergenaarss (CO,) q4ar
arzree (N,) o faemm 41 u& s @1 #71 9f ff 3o
gor foras $o Srmarget & o Y i gu wew W a1 mR
sfafaa o O T & aifrs Wt a9 W@ 5 gwE:
T q41 SWAHHT agad: o | sEa-fafaady daaet F g
4 fauw & s, arQg qaT SWauHt s AT fhd
T | S FHTAT-ITS F ITH FHSHATH QT ST -4 0qT I AT F1EATIT
ol & fafewr” o ara fFY T @REA-AY, -t
er-sBfaa’, arenifaa-S,' to-sewr s sfef s
T FEH-AAI-ITEET Al e ", aa-Fmemm | &
g 9T IFF Al | F AGATHIC HY ATTHRL @A o
T § 1 3AF AT 3w Y ag=T AT &1 arY sresy ATl
# IR ST Y 37 AT 377 AT ATATSH § I A AT
ST AFSI FW FAT IAFT  AfHF WRT WEFREF-S0, ¢ US-
affes," afes ° aiw Nfnfas” st #1911 77 ga i
F afcmomens a3 fa @ &) e dued & 9

Acidic 2. Basic 3. Ampholytic

Polymers 5. Ton-exchange resins
Chromatograph 7. Dowex-50

Silica 9. Glycine-d

l-alanine 1. B-alanine

Sarcosine-d 13.  l-oc-amino-n-butyric acid

oc-amino-isobutyric acid 15. Paper chrometography
Derivatives 17. Melting point
Glycolic-d 19. l-lactic

Acetic 21. Propionic



Y AR HR RASw

g aifl & s & g o & @ §) -
gafa® sFs (HCON) qar #% Qedgrss’ WY 50 de@ faadt
F TOT SARA g | JIfT T@ I F THIO 9qiq @l 8, {6
Y GaT wrow graT & fF grsgie quT Sl SFl T SR
39 faoa # faowm gregiwRl U spfFY ArEETEel & grr
g 81 T WA & 7 F fwio qur aw & wigwid &1
S gFaeg § S9T W faa=e faear w81

A A & qforHl & faua § foamd @ e a1 39 w@3a fRear
g fF #% s auwl ag> Fa1 gen grm, faew A St aawarg faa=m
fear & S&% & 3o S i e s &)

“Ffg T TR GTT T F HAFRE AAE F FS AST-AT
Wt fre= g1aT & At g 7 Faw ag ATew g Sirar § f& Fafaw
AT FT IATEA ATATT & &Y TAT g, fReg 7y o R gl
F FTaq F1 wfawiw AT FEA AR F T F GOSN F LT
AT RIERTL. . ..
“aeqa: A faa Faw A A €, it gH A g A
f& st gt 1 fmitor gom ar @ aww F=HE & IuET AT
. FEAHTCE AT I9 qRG & qR F AT A A9 § Afqwmrar
yfyoa” sfaira: ave g1 1 &1 o TH a1 FT FIE WA
SHIOT {F I g1 faar &1 f6 st agt faa s &1 faaor
&gt AT & 3% qf st & 5@ afheq AT #7 quda gar & 5
qedT I JTHTH  ATATAL a3 &Y faarara av #7416 ag warforq
frar o gwar g fF He-wd & dues FEfas Al 1

HEOT ATRAFTCH aTqra< § T8¢ &Y a%ar | alg a8 wafora
1. Poly-hydroxy 2. Aldehydes
3. Nitriles 4, Reducing

5. Geological records 6. Oxidising



woial & strgia o o Uy

g amar & fF ¥ Frfaw aMfire seeTeE araraor & Swfyg
g awy & At TEwT o gt ag it e & i srefer Rt
H qedy FT arara<er W FEFIE &Y 9T SR a8 Y FF S qeft F
ATATALOT QAT 97 qF &) FrafT AT § s Gzl # F Sfraa 7
Iafa g 9| 3@ q@ F1 qmae W afewemr ¥ § 6 e
1 Jafa & feq aget smamwar a8 & fF saw - # T
o #37 o FEfas Al & ago wE oS & & aga
T et § fammm @R =fgw

“z@ & & ar afz gE a@ ag N faen fean 9 v gw aRmee
# RIS Y 9gT AT & Y AEAHTE qrara<o H afwerar
FT T TAAT AIGT & J1aT & FF et & femfor qam oftaw &
AT & gaEq wfasy faaadi § <@ == @ araas g

S Frafaw AT st € geial F g W N SHE 430w
Fraeel Ao F STEATl FT Q@owd g Adw wgeaq faea
s Y fene anfaerea & s EegE oo e
q o< gg ) afwford o e’ S| F9 @ feu g
frex g s WA, sfaan, STy qur Arggie & fasor &
firr s fsoit o= s 631 afoomm ag faser e @i foson &
FHAI-3FF TS g1 T | I31gr & fou, sefaar & s | Arser-
S AR AT F T § FTIEA AATFEIES TIT FEAF STE-A T3S FT
TR o T ST SareTfaat § 5 aEl # 9 qrAs ¥
Sow frar grm S e #1 dfera s ag & 0

“redlt F gfeE sfagre # awra w9 feafa dvaa &

grit St St feafa # O g w9 7 foU amE W ¥

1. P. H. Abelson 2. Geophysical laboratory of the
Carnegie Institute of Washington
3. Science, Nov. 9, 1956



e ar R A

frostor sy ¥ o sofam, Aer-sSfam, worfas qar amt-
fam & gum 2 IS FT G g AT 4 & o=
frsrort & dera faaem wan mor a1 A frefefen o a0
CO,+N,;+H, +H,0; CO -N,-+H, +H,0; CO,+NH,
+H,+H,0 | 5a&% fasor & sifav-sret # Safa g2
CH,+NH;+H,O & fasol § frex & st s 0@ f&r 3
IHT WY qHET &1 4T

wWEa, adeFfaaT qur arsE-faam” i sarEeni ¥
SHIR F3 T F JTAA-TAT FT T4T TGS F Y vt qaeet
% faweror fawaat a1 Yt garen g s awar @, fasg Swla s
T AR A A FIH SN TG W Y AT 5 SAA-7HT I 1
FeaT T 15 freamgel & ag § | @t & faFw srwiaw
RN fog T wrow g & £ & oy forre 3 o 9og® o €1 S
fF STo TS TS’ A FET §, “STIFRT AT T ATHS ATATEAT H I
a7 fae 9@ gH o fou o WY a4 A ae ) ¥ oA
fou wd & aga B FC A’

1. Physiology 2. Virology 3. Dr. George Wald



HEATT Qo
aa-gfatwar qan @it =gy ?

TaEfas sEvETeTst § qar arrfady, F-RifaEr @7 sta-
WY F &t qar et § R T srEeaEt # g faeaes
F TCET FT AT IZATEA &Y W& & G T ATHAARAT 1077 & “FfepT-
SR’ & faug H—ag Faw F faug §—Fasman S e &
f& o 1= ag it e S o T feamaT & R s st
F AT ¥ IYHT GHIAT AT TEATAAT FraeY & | 59 afaw st &
&H S-S0 1 wfeEal &1 WY §9 dfra e 39w afa &
TS WA Afaey gwet a7 W a9 F3 0 7@ W=7 #7 faa=T w37
o =7 fawal &1 9 99 9 qWa ISy § I9F gray § A T q@-
i sfafear #n g T1fgw | = a1 g & % 39 71 39< SAraantas
THATIEAT F, IRTTRT T JAT AT §EFT & fagri 1 A7 iR
g T© o< fameie areg Agsat & o ar ST &Y gear 8 R
Rl Ay gfatwT & g6 99 ¥ afas wasa 21

JEF IA: Ig Fg AT Wadl g f& w4 aarfaw F7 Fasq qv 94T
B ¢ for OEY arml owfaa #X R R auTwfa S saret W $1
foadr o= fazous qun faas s/ a@at &1 fain &3 8 9k
afs @t T=OT & ar Jew awr Wlew wwew W fifa #%
& |

T IEIE F ITAF F A § W@, §H TG AN FT TqA
FaAT Tfeq fr oS 72 aut § ot aqmeiw qew SFE A A § S

1. Neurotic equipment



u¢ ar sk s

greg § w1 A1 gfafrrd gg g W ¥ &9 3o afaed
gfafFarsi 1 frege ar & & sfem
\ A &, ATFR &, FTS & T9T 97 & q¥a9 ¥ forq 19 #7797
agt 1 T Sy guw sfafFar @ wEa: swEd qur sfawaw F
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H 9% I 9X HY gAR SEq a9 &1 SASEU a9 (@ a9 § 6
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# s Faan § R A0 fazamw & B oo & sy a wfatwar
FT AT 07 Qo FH 9T &Y P B ) wg sl sar & afe-
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AFAfaS &TWaT & gT @ g1 Gy g | TOW g afaw faurd &1
e Faar s F3T €, SR FfoR awensii F T #9339 @
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W T # fa¥ W™ €
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T 7 IJysfey grar fawm
Eifefag s A w R afas@ g ss ara &
& sframda: drraarEt 1 st safeat & s & it g
anfen qur afasfaa & &1 5" Ty smenf 9" # s Sifaw
YONT gU & S § ¥ gAIR AR (T ) F qgraar & A o faw -
X g a7 gw Wt S amafes T 9o qu § & 9w gu §
foed & frows T 1o 3w gy § qur s FAe1 fafaw smfaare
qToiY Y, ST AN AR AT & | a8 M gUAT 33 ATt @ e
foramT &Y SFequr 76 A &Y, 9T AY g9 3T FTREIT qET FT AT I
I F AT T AR TG FT Ghq | JAMT AR I AT &
AT ga fazaesitg s /e 4@l &, f6T Y w8t aw & g6 e
e qasl & a9 99T &N T ATAE-AT T § | FHI-T9Y 9 4F
fagm g% ari & qur g & grafrag i # aa@ @ & )| g aar
gH IAF! aIal B W F GAJ &, T T 397 W fazawm F7@ g1
foey @ agnE faamear =g AT A g1 9] F1S Y, AR
I & &4 FY g1 AT FHouAT ¥, FH—ITS J T & Afag @ FT Iq@H
g F4 AR IHT AT THAT FT TS FEAST $H1—IqF A
TRl g1 AMEW | 9 F1 IuSfeq & g favm & wararfas F1I%H
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1. Archeozoic QOoze
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FW @A 2 AR aguT SAa faam &Y afa gud oft o S &
Safe GaT wrew g § F Aasitage § & &g gui J-a% F7 faara o
AT AT JTAT F1 TG g gF - g g
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WY s B AT 1 o A T S, Ay, TEew qur qEd IAfa
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g #Y afg 7 &, g o 37 on A Afg } e s g
Wy g1 AR ag fawra G @ fad qem qur sfqdwa gaa qar
ITeAT Y gaTfaeE §, R T W guTa agmedw Afq afam g St
THIOT 3 % (4 & 9 T g1 AT @ fF gAw Faw g &Y awar
T 2 fF fawm €1 q@mdy SEem f7 9T H SAl T
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W AT gy & T vaw T &y gad afy F qwe a7 gg
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ST 71
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=Y Hfe 1 ArFar WY A7 B | W i G @A TH-TIR
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Tg ATIIHAT - F7 gy T g, fRRe M g s @l &

1. Ceno-zoic era 2. Generic mind



Ara-sfafw s gt i ? 252

It @ €| fow Aafrs w3fa’ &Y Fouar ga 97 Jaomq wfra) sk
w=al #§ F3Q & 7 Y dee &3 qrer #1E Ag) &Y, a8 W o
F TUT FMITET AG! AT AR TAT ¥ T 9T qAS F 9T Y g
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Haa: @Y gaTr e WY, faae gu anea & sad wE) ofa,
Fafrw wafa & T Fgar &, FFg e oo fafia w9 &Y e
FT 3T 9 ¢ fF gW 97 am w0 & feu Jare ag &1 fae
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FAT § S AT STfa F al g g ' ¥ fafase gf wafa
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J T FY T rfeacd G T@e A arwar gaAt w9 & g A ag sfEa
&Y AT YT fF g9 WS & SvsaT & M T & 93 I AR} qg AT-

1. Instinct 2. Nervous ganglia
3. Non-instinctive
a2
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1. Paleozoic 2. Mesozoic 3. Gibbon
4. Parkman 5. Toyanbee 6. Antennae
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ST & Y aged 7 G R &Y ST § | QG s g § £ afa-
gw & ag 7o W faar agw 7 waan gay, afawiw sy oft s
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1. Survival of the fittest 2. Alps
3. Appalachian 4. Maple
5. Andromeda galaxy 6. Globular Cluster
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serfaa & & fog ard #t aamar g ag 6 i wae g B st wr
2 o 3aw wad afuw Ageagw gfe | §

T AL JwT o9 (Mary Baker Eddy) WW* m?%
fe “fret Wt weq SOl w1 $TAT SEY St & watew &0 & sfafoa
ST aar g ?”

2. Pollen
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“TH A FAS A G F AT & TG O WY qIAT IR )
S qefY aAr ST A & fou SR wHSY s 9o g & fou
T FAAT g A1 3aH faarear qur gfeadiar &1 @ s frear
27 9gT TS T Al IAHT AMC@ 77 FT T § W AT F1F v §
arerttos feafa & ara fasqr gwvag & gran @@ faoda gv o=
- afrt & ar §qF w9 O 9 g &, feeg gwa srare afe-
feafa &1 ammn & A afw sfas gy 81 S s & ag afomr
a1 Fraar #1 §, feeg a8 ara 71 & f g fa=) aur oF feely @
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T §9 aal & g ag fren wgw s afe fr feafa-frafor &
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AETa T I TG § 1 3R T GEVIH TS F 7 AT FY qEAraArAi
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Fa! ) FATA J@WTS FI & sifafca X WY aga FFw §) g @
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AT a-sfafwar un g arfgg ? %9

WY $9 % T ATEAT § | T IGT FF 59 AF W HY gHIR AEH T A
feaw afa o= &1

AT TR AT A A A SeaT ¢ fF em ag v Y &
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eafer aapdl w1 weT W g A ? Jw I w1 AR fean gae !
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F oS qF & FfeArE ¥ & gww A F fou & gy €1 g
Fm Il & SfEg-awar F1 ggar o e e w3 fear
T § S Wi 7 sregw Fq & fou o fafwor 1 s s g
e fouT & 959 &1 faeame o 99 st § Y sfas &7 gy @ g—
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qET AT I T F

I JGNT A ara § f AT 3t T ST o1 1 9% &1 W
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Cosmic rays

1.

2. Gamma rays 3. X-rays

4. Ultra-violet 5. Geiger counter
6. Photoelectric cell 7. Retina 8. Rigel in Orion



ame-sfafwar s @t afgg ? %R

Fafeqa g A @wa § fF I yiE daew & f w3 fou afaw
guTEY &1 9 afe ¥ ¥ 97 9= WA & A AforF 22 qur AforF sroar
IR & fre &1 At AR IAFT AiE T TH F fou sfaw gurEy &1
og WY qwe ¥ Wiy fF @ Faw sEifeq ot & awmar mr ot fF
g 1 AR Al & fou afus I g ! wr fando aa @ ag @
fF g aR F g9 diw fafFr F1 S FLas F fou & gardy
gtz 1 Gar fawme gam R

7E} 9 3@ qem 1 W weh-wifa e F3 A S fr wrsw &
TAT § A% T safeea wofa 7 787 A foed g ag aga ot
JEU T qar F § Yy srfes 0 FHGEN FTITIRT FT G |
TF B §HIW & F SreH a8 IV foepq-raaa dagw & fog
fawge sar &1 afs o ¥ & Sa% aO) § afqa or-faoon &
5 et 1 ot a q& ot et & fou guEy afas
foerma Y @Y 8 SEIR T SET {39 (At difAa gfte F g
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—TATOT T FTIT FHTA FT G T W G TF TG TG qFav 4T,
feq A7 w1 ow saw-frate ¥ fou odagw & sqang Arr &1
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1. Earth-waves 2. Dark lightning 3. Psychozoic era
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I. Nova 2. Atomic fusion
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1. Homo 2. Sapiens
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1. Nucleous 2. Binding force 3. Pliocene period
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