2Tl rs 14

‘e (ne o /Ut e ds 2 sl S
?@Bn&'ﬁvgayﬁu/gﬁlwvg 4 ?ujayﬁ}g&f;ﬁ 3

“Eues$PIiikdets”
IS AN T LR IS SRR A
‘G Uz 1
o/)uC/Jl/é:u@éw/d/}{rd/c‘/:d{‘cf/.LLQUL“K&cub 2
AR IS 10y

(Matter) o5l

Y 2N RIS - el O SNy - - P S 1y, 1y S Y
-t (Matter) sl e P U7 sl e WU S Ll £ S LT et 5
e lorPisl o s
SetwlE bl S FL gl EL IS o
S b A e Sloe Sl L3 2
e bl L APEEEE 3

UsZ -t Ut s Seslana 2 Sl los?§ s 7 .if?dungégu’:.:Ju u{;lét‘uﬁ
cle?§Uednle gt o Lnoatina LI FL 4L ZL0
_ugén JLSLgj’huj‘&u‘.‘guc;ﬁu%a.l:é}‘}:/}fi}d//’c&éhfuc@u@ ﬂf‘.ujéﬁ)ﬁ/

e

-

Ly Lhe 7Y
Z_/’/u,‘ut;"»b/c«gaf}gfu’_ugL%uﬁﬂ-u}Z{;q/;Z@/uf.‘di'/’a/)um.}l/’l‘%!(« 1
‘-’L{Y&c’—umw&i:—vg&uj&ccﬁﬁ(:’U‘vgt&i( Lt
L LI A e St T e Sl om v G (n §17 2
G L e S RS T L 121 L sl e B 25t S sl Lt
sl

92



‘e bl 15 Ad Lt A I UBL s
ALt e oA b Gl gosg 2 LT
?ux.'/?tal:@%v

?uzil’é:«yr‘}dufd/;ﬁvfc; Jizé_:{,;’

cﬁu)u,_%:(}j,@/g LS f@étéu’i,ﬂ’wt«é;ﬂ]ﬁ-‘a CrredUt Us 2
-ug:,yr‘}("'l»gﬁ_fl.dfﬂlag{‘ﬁtug&M(ﬁwc;u%ug&nd“plpc;uﬁhul/u&?,ayr‘}

&@Lﬁuf:u/gf)lé;ﬂm{f‘at’n(;h’tgl/?é_/,alwf(“bﬁ'dw;&?_bé_lgé_guﬁou;
m{-dﬂfﬁ‘&&‘/ﬁ‘t}”#% b/ (Substance) ifgftLb'Zd?ug-ujLn{_c;Zu?ugu
- :':i/(Mixture) Y4 Tuf{’uz "&/U'c_ UL e a3l s 5L

)

G EL T O P LGy e
?‘gbf}ng@i/&wwh&’j
Sl KA I A Qs Ll S3E 2
Qi nZ W fae Bl TEC Sumbiel et
ety -ur L e o S oS
S e 51t Zn LA (e L e
UL G e b S 3L AL Yo 1T
et e o KE L Fe e lis o Sl
/é’/imugz_n/;zﬁ(pwvguﬁu/véiﬁ
-t L (Element) 4o1F 14,1
/;;?-uj’?.yzz'.c“_/;;?é(D@Vga'j}i,){c;L}{L/’_L“ﬂuffbvﬁgéf:ﬁd//‘b’
5/}/;-%‘ imﬁ’/):—'ﬁf‘é &lﬁf (f'c;/lr’. O/U’;Un,;wg/ﬂ}? u,j;/ggL l’u.’."/}"r.m(fdlp
-~ 8}?&.&@@/12./)'%@//5}?

b T (‘:‘,
P Sl e P 0 e Uit L il Pt 118 UsbU L
&zj_mﬁ &L‘:{u‘?/lf d}}(’llp?pt"l/&‘E,):cﬂ/(‘uz,f/t:gfrlccu%/jfg,%: Ll L YUl
-‘Ld/lg&.l:/)d//bf

93



_4;_!}/:(,3!\
Bty L Lt d Bl e L A5 I
-“lf"{ atom (tg/zﬁc;/?u”-u"{in{%ﬁ};:;(}"éatomosuf.'
e Usi3d_sE ﬂfﬂ-tﬁgp L uﬁgﬁz’i. ﬂfuguﬁ 1803
FPL S A Yt fr e e B tom P YUt
okl B bt © gL e Ll S U
-SIO )

i - RN TR

?U.?L‘?LE/U’C“—U/U]JW 1 ug%ﬂ';éju?ublﬁc;él‘,/:ﬁuéug%

?‘L;’jfu/fé’fcﬂ/gg P K AUl 2 ﬁuﬁ' I e by AL 6

?@ij‘uc;.p/agjﬁd/w,ﬁﬁ 3 trd}j"—jr”l”/lﬁ Z//I’J}-% &Uﬁ
L nb Ll el 4 \_ L TUEAS

Ut Y (b ) b, DCeC ML Adv.c AC<H.M.<Dr. |1 JE L

o] o ek e | cr SRt Uk St Sae i

Na | Sodium H |Hydrogen - t’(ggJWL‘éJj’U}/- fﬁiég&; tﬁ:&”l;f
Mg | Magnesium| He |[Helium u’tu’tizﬁe/’ K1l u,’rwég:/t,&

Al | Aluminium| Li |Lithium L/Vu.%ﬂi dis L%JW'-QKC:/‘L s J.”/V
il Silicon Be | Beryllium dzﬁuw J/@’VQ/;-U;&@L« L//Z?/urt

Phosphorus| B | Boron -LL}EJ/:@LJUWWJJJJ%/
Sulphur C | Carbon . . Coe 7
Cl | Chlorine N | Nitrogen Gr S urle d/cﬂ/ﬂ/l‘«‘m{uﬁ Jug Jd} b
Ar | Argon O [Oxygen jﬂdugdfﬂfg l{rté/’l}"ﬂja 3] B Sy 4
K | Potassium F | Flourine Cﬂ/g@-%(}lfd/&w'djﬁd/d7éj-££uw

Ca | Calcium Ne | Neon _CIQLLQ/}K?CQLL

_él‘adug&WLL}"LﬂA,}J}’éJ’b@L)J‘”JWL/VL u;,’o/gl.p,llig%'/”v’l

Je sl Loy’ b SIPNY el |t

94




(J)ur“"d/dugmjwu‘u,/ﬁ_/v S s Sd AU Siinpins 1
U Z e b 6278 MC,,Q P I sl
-éaé@ W:/U&d/u"c;{Wolfram(tLu’: ?u.?/bf’ufwgf 2
FyL Ul (Au) b (Ag) Sk LA U &(.,Ju: s Sk 8z J/v/?/)’ru
cJ);/ et L{ U< Aurum 2/ Argentum Us*¢ (}g.(Non metal) e sl (Metal) e by e
R E IS | G B o S Uil L STVt stz
WAL 2 e Suduils § | el e S5 Gu S Brk b ik
e bt MBI I oy bl St | Plor®, by e AN L i
Sla bl pe o § st pimbietr F6 | £y 2o 2L TUEE L 210
Srekor? Sl JUI AsL LU | 2 U 2o P e s il giib g o
(c:«/) J:)Q:Q_ﬁfu" s Ul - 319 d/ e los u:‘f{! U c«.L.or‘? (ELw' ,»{A' &Lw
2k o Lol o 2L (Alloy) | 1001 6 2t Ut 2L (Metalloid)
K -uy -o/} (Selenium) ﬁy‘/‘u@/cu@/l

Yl brslelloslpy A5 oy _EFoels tﬁ.\fa_lh

(Compound) »./‘//

S (5 Bl it bl L UL Fr S Gl o
L/?n-gj!u,tf»,,ué/u:ééz_yiffu‘Z(/L"),éKﬁ’mg 2

te o G umd Juiys

&LJJ/M,’LJ u/L_,dewLw_L&”[/%*Jv&’
@/K?‘Ld/&;/w{/’u’i‘awmaJvcog,_‘adtgudw:
?‘L(}T/'U'c;/l'fcU:C;'Zo‘figfbat‘fu’:u@gcrtu"jfl/(ﬂj’f

-‘48llgv(./'//idbLyz‘Jg’c..{M}’E,{.'/L/‘VIUL»L»
?u;;u/w/,yﬂcuﬁuijgwféijwmu?fﬂ&g 1
"uj':élﬂz./;bg}fcwéd// 2

Htsae G
Pkt S LB e eI pd S s d SIur sl FF AL
—‘LD"L}L{ i/:}?ug de:‘iﬁ'))é

95



e L A Sutd 1 ()
comadiy 2 (WOEEG

it L penu e Gt & e (B e i 01 P
i e ptar e P S Gre Ha L ST

Z:_?«IL&L.{.(/:’KL/VIUL»L»J/:KZ::«(f’//-uj Zﬁv/uf.' y_ﬂ;@/d//b-‘::’} Z”.U/u’//
LUl o & S Ll L e d A1t Tefi2 s
-LLE’UV‘((Molecular formula)J:.JUJVKu”u?bat’lglﬁa/q//u{,a%c;ud/ﬂﬁp(/z'ﬁﬁuml
bl S S el

AL GG L 3K 2 () S i KBl S T
_étéfwzrui

A | bl | bl | U S
H,0 &Q
(Mixture)o s T

e s 4
b 2 &S
Sl PO L LS e oSS
_L"nu.?;gf.f;;/liKliﬂﬁﬁg}:l’.‘abﬁ/?uﬁf@Lﬂufg/)JVgaWQ/Vﬁ
e e e TG e S M S L e T

L.
T
iy

g

?u};u/ngLigLnJWiuﬁ&Ja/Ju 1 ®
St Lvanibidl e iy 2 I ENET
?Zu:/uﬁ.{‘afuf%.g/zr_gxT?{LGJ'xﬁc‘;ﬂubﬁdu 3
Sese Ty Zestfa i gt Qo JEEISn 24 10k 0 Sl ST
e Jed
cz_}.‘fﬂcﬁagﬂ-t‘%uf‘ié"oﬁTU':L!UL}'?L(;811:2’.(,5/9»}0@1;!(5/://?&2_&/
Aosbe 2 p S PSIUEAm dFg g PL L LS G182
LTSzl ufuf;u;xTJL/JW!Ku;%/ut_‘a AN =T r-Y
2L e TEL SV e by e N L I L et lor? S PI e s a S
-‘Ltﬁtgt{juﬁ;
96



EpBLE Sl 7143

(Distillation method) ,g’}(/ Jj

b G138t 5o iz S L
e &bt F s
/A?/(f’/‘{dng‘L)-é)gfﬂ/wUT
&g-“‘éwtﬁ» K&w&f.érffdﬁ
F o S CwiFT e B
S L T U Bt

>3 JwaﬁKJf}zru: S~
[}mlj&;lﬂi L{L}ch’w‘g ER
= Z_/}';c &ff}JéKvwd-‘a
e AUt Gl S St U
S B L LS 3F
e J{‘L &g §UFL Loz gt 812
(o & LT8G m Ll
RSP S RN
_‘Lt'ﬁdl.’“’:”’,@/g

St Aoy b Gl s LY
S traslibu SIS 2
‘e b UUWURIE QL vl 3

97




] (Separation method) .’é{)&/y
J/V/;}.‘TZ: c«bjL;:Ll)E_n;Jﬂuﬁ'g/:;.g
&J,émuiabftu!_ugéi}fdu M})JQ'?L@U;

S5 JL;"“' KM!‘;J'-‘L @f{}'éh@/}"a t’yéuca Ce

_u.’f’é/j'wbjl.»a—é.%‘!’ﬁ//

¥ B8t B I e T6EL Gy S

e b I E e b (Lo LS A e T

JIFEIS 5.6 P s S

SSml L LnTue by - Cutbfidies

P (DS A1 P WAV F

JE7 15
(Centrifugation).3 *€7./ 77

Jg é‘i//dq/{)m{&g Uﬁuj;ﬁféu’)"%‘/% ftu!él..,.w:,m)))<u}:{w:<él;‘«‘)zr&£ U/
“/,:g JLL u’;L@wudJVﬁ/U)ﬁfyéquu-uf icé: Jﬁjiﬁl’iﬁfc«’j:'é Ub‘):?}”uf
J/u».(:puﬁél,c;,g}d/'@ncgﬂ’ugjl:@lj}&u’};ufu;}.‘TZ:C/J’f)[édfufjéiﬁ
L e Gl i e B AL g L S Ol

ey LU L N S B e e T

-, 5 k KTy S L& S D Ptk f

N AR
UF/“J’-‘L 8”J}-gd’)&;cd/afﬁ0/t/(
- &n:ﬂfd/Ljﬁfuyy&@"c;U)/bﬁc
AR éh =3y '&)‘fc u'/:uy‘db]c Lf/“
d/ﬁ‘a (3%',3; :«}dbégfwc_}r/cﬁu’}/alj;’

e Tl lbsn Gl rel i3l e T

gL bnl
2SI 146 (Chromatography) §.€¢)

LG/,;VQU:%L/JWK@,}Lwtﬁw?ug&nd"uﬁjwﬁgﬁmg;g”wétu"c.,g

&L L eI 2 usbof 5 dbb et G SUstn e K & AU e bl U LD
e b L& SN gl e T
98



T

o » K(; 52y

s ®

J"?dj@'u): 14.7

~= =

el 2T o

CoL G Sk Pl Lo kg ik S
%@L}&:@KJ!M@@ L’ﬁjug K&t’«"uulf/?d/»u(ff@ﬁaz_/ug
l.wb],',/?él{';lu/%ug/?ﬁ(d/?ﬁtﬂ)K&@:J#ﬂ/}m{-é/d@{/g.é)/
S SRRV STV DL O o PP A
S r SR, F ot L T e o on [T Uy i
_aCClpbfd{L/’Ul.»"“l

=7, ,;L./_f¢wwg_/muwmu%&_
’J:%’W‘fézééﬁgd/ﬁd@ﬂ'd{}; J’JJ{JJ%LE
-uj&M.ﬁzﬁ;uf:«b’/l._JL?UA'UZJ@Lg/ﬁ)ugu;»d-u.?ayr‘;
_+L‘%/é/ju//’;ni_@;u&./djféﬁgd/..ﬁziél.c;.?;ul

S 2 1

IOy SO S iy

,?//J‘jﬂ.‘é{}&/‘; ) I PITE | Jfff‘jguﬁ I
_g‘b:gw'.a_'.,mé Ml S o2 e -
WS e v T L T s
LS o =
7 . ¥ 5 .Jv/}( -

sleles) AU e ufu: d/,v‘/’ Yo, u:j(f -
’ =l .6 quﬁf% )

U L S 2 Tl (ool

SIS S 2 Sasen 8
?‘gt’nuxf

b Ul UK B G TS
-

S T Z S usr§ TS
oL b

=8I e Pkl A e
e L L S e T
LSS el S st i i3}
Lhsesla

O o% o,
AXE XS XS

NN

PtcIr<Si<Fe<Cu¢Ti<Br<Xe«Cd<Zn
_4%5/&:,4&11@
I AN AN
AE gl D L S B
_ggayﬁﬁdxv .
_aébé}m’b’iﬁilﬁue( i
ZJ:_/LA&KL}LJ’&/L(}MU}’ ——
uszi..f&Lnif Al T
FEI Ve P LE QT
£ 013/

el 3



?'JJW‘LJL’Z 15

L g S
& S I Sl L B QLIPS T 2 -
m_‘Lw/vuﬁym‘}ffg'__;,@_%rjd/gfthl;Juw/l;l,;ﬁg@i/f‘jg{&ﬁ@/ﬁ
Ly el e L St s i I TR G
s Qb SISl iy L L8 S
sl S gL LSS ASLT 2 .
«Loef E e E S S A g e L L8 TSt et S E T
e b UG8 e AL G 6 2 g St

(Toothpaste) M.j)’b

Py (KK e Ot e B
LSBT UE R 12 Gl
Jush-e b 121801 S E €2 JUF,
Kjfu,ﬁuﬁ/wu/"“ui %j;"iiiu di//
() S5 U3 L uwn 2b o e Ji
-‘ad/;/'zjvé (f’!‘“ J U{’é/}’(Enamel)

b 7Y (@
f—.u“ré’?"“ )

UL U e e SR - 0500
e S rE Bl et £ 6
I Kot 10 b Uit 55
FESJEN L St Y
FedStindtte ez
\ e b U 187327

?+mcugfi’l/ﬁuﬁjﬁfg Finle sy 1 é‘f‘b oL
CEEL S e Qe LS S S 2

(Detergent) (ie+
2 366 2 GandE Y LG S S S g £l L e
Y PPN AT PR S BT VR IS S Y SR

St LI TL L bu ™ [ipwiz ol

oo QLSS B8 BIG
$iFebe §Ed e Grduid Sk vidtog il by S
Jid bt Te AL ot 0T F e CE Y Fokng L K Sl
e b TP o e st Tl Zemio o Sy -d b § 2

100




C6e i

J‘? (ies 1 15.1

-

dres

las 3,0 :15.2

(e UL Ji

Jfg e Il P e
il FE1z bl
Ll S AT
5L s L/Kf}u&

U}:»}d/u’/rﬂ: o/:é) Y]
—e bl
N

St s

ﬂayﬁu{w/uy};é sl Jt Z.né uLJLlfd: (i
Iobfie e e I ¥ e o i 1Kot
Fule JE e SN L VL SL S B K
U)ﬁ:ujg.ctégﬁ'ﬁU}Jguﬁﬁjo//'u-‘at’nfd}iKJV&}L}”’J
Jfg u:}{ul()’;/hfz/?&d/c«p?}ﬁd‘gu’hté ‘;)J/‘A":((gel)‘,}f:r
b fe G K b ST AL e b A
Ja@fjgffuj»dfm&g-@ L/JL»"chf.uéLiim;!-+
£ -+t‘bﬁ:;dbf{u}/d/fﬁéo:yd!’ﬁ/toc;;)&/akﬂ‘?
(Surface active)du f’l.w‘-uj :Jo,),.l,« fﬂfc«c‘r";u’i d/#f
il S PG G vl
(Natural detergent) l.w‘(zu.-"

et U1 G Jeiy b L e NI AR
u,)’;fufw&md%ﬂw&wKo/é,éK@‘é“/-+3niéy[dt
- ':JSOap pad :’/45 6.2/ Soap nutufdzﬁféiz- L“nuf/“'/"g
(Manmade detergent) BesZ_wz b YUl
Fo b Wl e bos i L KLU st Je e D2l © ile
Susde s b st g 2L 20000 Pl Serlo e

Flortedl LS TG b Yol S8 S 513 2

LT
E S oSl L1 pe Hloas : Yl
St i LIJed Lo tte fb e tr L ¥
-&ndffuﬁﬁcgﬁ JJ}C“. L“nuffﬁ.éﬁg k&

s v M b g St K orlo 2t Lol £ ol
e dbr et Sedud vie
Lw‘& t'u/;.l'}'ai_/}cf @I ! (Synthetic detergent) l.u/d.{ ¢
VAL el B AFLE by S Lol
16 6FS K L5l 37 g b P11 E Ut (o
T8 b 2 b Be S i oo Gl s
_‘LCl:lggg)ti“!fuﬁ&&dmiL&uﬂb.‘abﬂufu;g(?’/T

101



bl
c,'ljls.ﬁﬁd'@fK;/#/ﬂ/ISLLJ/T:/LL(';V 1S
Lo b L S G Sns
J‘SOWW,ML(”/(!/ 15-£J’ 5/4_/#//&‘60 u”f..f Jf
/;u*mgyugffd“éﬁ;cm!ék i‘fu"dL/
12610 mé(/gy S e Tt 22 Tosdt a2 T
VA P3200- 2l S Mo T & S K-l
2L Jf(jg{.cén_ﬂg/uuﬁ;ﬁl’%;ﬁfd-é{fjﬂjls
Ll bereda thneFonml pih-c bf Ol eilo U Lyl
bl S LS

e bl K fe 2 L gt iz AL
-g.m_&‘(fe’g%ﬁyKuw&’}wf.w_/wég{

S Sl L eIt Uy B

sl ?‘Léx@‘/i’“} S e U AL TP LA
Clezoey

el n LI e gloe & AL (A
A inte e w3 o B e L Lk oy AL e
ATl AT TERD bkl () Ehnsc b S ¥ D66

-C’-JLF‘J/JL’L( ALST s )U::'@/;l

60 - (’(iJJdu L e UK QP i oy
e 5 GEIT 85 ) s 25, CATT A 05 4
_%L&M@b‘u{c?’ruu’(iépg) . S STy T2
L one 2L 2Bes L ole Lbd uirt S
_‘g&ﬂ‘f?u’/:’:Lbi_lg

LB e AL Sl & Ut
dnbrepose, &0 e QLA S T T 52 x
Sl 17562 J#E S SEt Mm&fff"yﬁm/_f
Uty PR o BLL K
(Concrete) ::,,/(K

/)’C“J.L u}’r”d/u;"“.‘a8béﬁd}@’c¢1cd&c&»{uﬁ¢{./{
adedupiitrud L1z L,

102

Slederleo 153

(Cement) &2

L7 15.5



&b budle =t i
?ﬁ;t’n’lg:agﬁgf/c{,d/%u:&& 2

00

I

S

'

QL U/s.«v' L»fu’d/u*(

wvwmuwwd/»
36 sl i lo

Gk A gk L
&i‘.‘.’,g,«?u’ﬁ:ﬁ -2
el 4

b s B ot QLS

e it R b SR QL
Ut Ll Qs S Je

e s\ Serloba He
_glbybbuen s S0
S 2L Lo S e

< b

YIRS

-

-

~ -
.

=z

:u'/

LAS e g UGkl Spase 1
L AT e

Y AL s S G AL oS 2
e

3

“ég;uﬂ.wv/um@du
S S Uth cion il i e+ iB)
(};G%J‘/t:]&J{‘Fﬂ‘d/%“é’j(;u;’”}

Sl S L LLe ke UL

B b
-‘LVGK}?LIT)JQWQKM ............... ile

P TRV I o
6 s LA Uk QL
_c_L“tathW!

~ -
3

<)

<0

&(Lw: el S

S AT Y e LS e e
‘Ut lm

Ve Sl gl T s L
EUELS

e bbbl lemd L4 S be
St e S Ia L e

TATE RN =TS ()N 11

el S e T

bar L e Uty LnJWléLw[@g

S b

YRS

o § el F o e R di &
YA A

103

-

~ -
3

<)
<0
<3

-J

1



?u.?::i/ic)»&/,a 1
?U.?U’U’(dgf”ﬁd/cf'»&ﬁ ) "..é..

c/:’wfd//? C)':J'-‘L 8;’: Jf"Ja,p;/o/mJ‘fdm; gfuj 8;’: Jﬂb g;l &ruch ey

(. )
Ll Ui

Jul “A LS
3 (Extraction)élﬁ#
d/ (Puriﬁcation)gf{'g
Ay L U i élp
AR

_ug':é(Gangue)

s el Qb 2

- e d/ﬁy/:,c,t’frot'y‘d&«w‘c«gw

S ':d/(:o/'/df | -é)&b}'

(Natural resources in earth crust) ;‘J})Jﬁ}"u: ) /“.’.L u'.‘.')
LG/ §f e it S L L L il §F 6
e d;})}?}”;ﬂg/"’.’é uf)-‘a lo7 b ujf}; (fﬁu&(j‘a JJ(L.'."
A Lb P il e Sl sl oz o
- by Koﬁfﬁ
(Minerals and Ores)uf lw,éj)lca.l.f,w
- é/ﬂ: Jui1 sl J;’L-‘L(U{»(’”afd K a2 (3/,3

_ug&mgagw
12 L Jk-up dndnGde o Gl b Ol ot
-u“r&mj’bagw/

bl b B p Gt st T2 g G U s 543 U e
Ut el o b Ol Ut b el ey 216 - ot FE
el U e Uit 2o U e basl s E K UT Lo

) 2L E U (D FF ek B e S S

-uj&ﬁibc«yﬂﬂfagw




S USS e

3L Ukl £3 (sl UE Sl sl 7 o
Ut o el Qe [ L e o S Gx
/?éj-éw"'@’d/()’ﬂ” Jw”u*d‘d/»:-f
8 ik s S
—v/ffu%d/u::‘“fu;r

S sl
_ug(}&ag,w;u:/lgu

bl B
P &fd: UE‘»; JJTJ)’
U S 13 1y 1y K
| & =l e S

e P
4_‘4/6413 st il s

SESAPEIRSE SO
L{U’-u“? ‘3}7 JL’;’”’/“ L Urat =
_‘ajl,d*/,

S&eslz J@QMLLQZ: .:«.l:ar"

6? fe i
u.'fb”«ué:

el Qo

=i Qoo

Sare i
d/ﬂcg):
s

Shle trct;’
‘uﬂm‘

c(z/f(uaﬂidj.'
w%@fﬂ’g

/.l:a«,a"

.

Indian U4sere £ (5 Sk 1926

e i/ l;’/u}/ 2

L& lu'wu-mf&/ School of Mine
;)(V’uhy:’(té L?}’L-(‘ulu!‘m

—2 L
\ —t )

[

-u*cj‘.d{/(wivazﬂggu"/
-l U}’U/VC’ ’JMQVC’UK&.& (},W

—e I sl

www.rocks&minerals4u.com/mineral -{5[.416/ el ]

-éﬁuﬁ&&ﬁ/fbgéﬁchu Tube .2

105

el el



L ebela e Il n ot Ao F Y
| L s s S e U5 S S Sl e -t
_o/-f;ufﬂc}&ﬂc«ﬂfccd/@gﬂi‘”éat'lggdt’p’{‘g}’uﬁé_lz
U F el Al g A e bt ettt L
Gt B ia T Kb § 2% 2% 2
(e b U bl L 220t b ez
le{uﬁaﬂfé/._cb;t’ngﬁuf’c“_)uédlgﬁ’/gdh»@l
g e

400 S b IS E R A A 3
L ER e e AT TER e e bl
PR SEP TSy (U U BPRESY IS V10 SO
_+L“ndl.’i"léj,éé_mt"J/.:éb;'iﬁﬂjlgém
Bt elo 26 F AL el omla Il bt 4
5ﬂu?u’f‘£éﬂﬁi&é’-d'-%&zwfﬁaﬂih‘a
LS L G sl S
Sl UL derdidu-a S5 F 60021 00 5
‘C«UT/}‘U}?A (5/. f..«éfc«.l,»'dt’;“' KJ'-‘L &M//““;ug
—e b iU g (R T bl

Qlos L Bt FL

?Z‘/?C/J?CJ?LJD)L Quztééuwy“’ 1 o
LS bl Sl G U 2 SRR
St P B Qe S U a2 L el S5t $isepins
-ug!_nuﬁ:)lpd/uﬁc,vét
(Coal) JYEZ
o%f—/g'-uffénﬁﬂtfuvgu'-zlnu’;ufdﬁidéceﬁJw@.«" &S U Ul
=LA L et Pt 2 T T bl Ut e I a7 skt S I3 ool
-uj:é(Fossil fuel) d‘ﬁald}(, )’/L//“i J! 'M/Q’J/[g/z:a,
106




e LU e UK A
(JfUsle) ol (Peat) N7
SESLE Z oo o s
W6 8 e
-
KK L L
LSS QI e et
g E Qe bl 1l L
Je1 Pt o 6 E e s
koKt S
e b UL Lt
§Uty bl s L Qi 358 o S g o s SUs LS
-(Jj;—%4Jllﬁdw/q:’ﬂ#u@‘}/}"f'{;zj){.éifﬁfg;-%J}J("’&%

U6 JE £ 163

?JQ}Q‘&)’Z'&L}JM&ML}’&‘&M ..-é)@i’_/,/c)lﬁ«‘ <
J?J/.U/U

\

n e '--..!‘ kv'
wr BNL e, L &u, L “h‘y‘%f-"

'y ‘:’\E AN H \...\ ?’\u.‘, 7 \-\ \ a
L AL R \ R B L e
L ' :‘"}.‘(\1‘((;‘ \.'\}\ LEAS)

v .

Tiwy b, T '."
. . AV

aCAY)

6L im E b 16.4
4 e L“/l[u/ )
Qs s e is i emty it FEUE 19562114 (ONGC) o s G
ﬁ%&@’:L/&%}UDL/ﬁ&. J{;de"/.c;._,/d/a/% ONGC-< L“/(K&!ijiuf
Sl a6 L FaI S bad 2l Jt et & 5L ONGC-co Ut i s o6
\_ = lg/&L/:LONGC:(/’l}M’Ec;uﬁ//l})’:/V:idf(}pfc;}j’ﬁ' (?{‘&&lpd//b'gy

107



K (Natural gas) JJ// JD
J“JJQ-LU‘”MLL%('JJ/&M
urd 8 g o st g &S s
ez Al L b/u'/w,u_‘g dL{ML
Fie(CaHlg) iy «(Collg) 2 - (CHL)
LA 171 (CaHio)
5@}/? ;ugt Z Ukl S ) J{/J/,s
/»éu’i .ggufo@/umgiul_ﬁ; &n&'a
SIS LUt e Pod oF
S PP S LS J‘Jf—e’
b @y@;' (Compressed Natural Gas) 'CNG'
p( (Liquified Natural Gas) 'LNG'J{ Ji
PSLoe nb P it
\_ -‘LG}’Z&VTU/:
-

. )

=ler§ CNG

_‘a&{}gjfb}’ .1
S Al
_‘LL"}'Z/Q’Uﬁ/'ﬁ’(&&/}ufu/fé’ﬁubg
_Jnufugﬁﬂfd/,;

2
3
4
e FeSSHI T s
(%CﬁlgquGL&VT/?J!ul/))LJ?I .6/

s _JFET

¢t & Usd Liquid Gold S E (a1
b U< b Black Gold 64 2

?c‘;t‘lg
f)ﬁ&»&wdbLnJ‘bc e 3
L 6L b y

a e )

(Mineral oil) Jf d»‘”

N e o L Ussl Bt B U ot
Sz Ul L Jur E P Bt i n
e L L f}/t):lg o
5&)»&/’-&5’%&:«-//"&’40'-5%
P E b BL L il e s Szl
-an}«f

o 062 3L Ui e i E Ju
/5'&%“/5'&/:61J}/? NN
3000 = 1000 & sl st § 5 R
Sy LN B R A s
bbbt Sy e bt o
FL S bl {6 s -
M Pafl T U PN i
LJ‘” u‘z_y;iy‘u”/.., Lu@/
U E VS APty Py,
s &L SES - B § S
7120 e s e =
Wbl FEZ b B8l 2
_e bt L § sl L

N /

e b TV &
St U A Kl (B el
i o ot F o Bl E ik
I l&;i;a,l;fc//é Luuw
P l}’/ii{/ L/u‘”éuuw/_

\§ -t /

108




p
(LPG) u'?’/

u/?L/’/bf ﬁ g(u’/d'jjg)b)kj/?ufﬁ)ﬁ-%&/L}}’ZJI[PJ{&}/;LFJ'}/;JJG%
Ee b UEdrEmin 261 s st Mo Blmal 5L s-e St L
J1-ut Gt IS 70 130 sz st tng 12000 U - Glose St U sy Trb e
LA ST R NL LT e Lo S o3 Tnsl b e oS5 BByt
g e b L3 IS LPG L 1ot b A L G A

?%C/J(Uﬂkl'wﬁ;g)it‘_f(&//} -u’/f'}a_f .

IS »M/lmiu‘”y!d/&-au’;/JLJJ@«!‘;;}J@Lldru‘”/cd/
_IAESIF S L e L b F Ly

L i1 Pt I s EEV G5 o 2655008 P $560 I IHE S o K Qoo
S SISO e e Qe Pt -t
(Forest resources)gﬂz)&lé?

4 - )
Juid™ -Joi WY it

NV RNPRED S . =%

. -UG/:‘({JJ’ 2 ‘Ufiédé’ .

AL Qs 3 ) el g o

B I e
R L | Comsdirencan P
-L/ﬁ(umxb&% 6 y@so/{g:jfd//g,_ﬁg’ifw:;
-Ltf/’//u/wu/my 7 SEL Frac g i 5o i
é/(b@'/}'é.zlwyzl.x»{dil,@/u’l -t Jl

-‘LL}’LLUK&%%

-

o~ #«J%J/é”)’”c; 2k L}/UXCJ/(}‘?J')’J/»/}'.,«W@; J,j'/’

. . I
?‘L,ﬂ? L':J/Kufj d;’zu@:"c; u’u’alﬁ%bi%ﬁf

109



4 JUIS

d}d Jlﬁ"”la&»l =l

o UPns Uy Jx c(o’: ‘f?‘wﬂ/ QLLZ-/C»(;L?J’U/ (a3l
dng‘jj}JW'KU’-‘L&}fJ‘bd}@Xb T4 Jf
- L“l?l;‘/ufw/ﬁé_b:qzz@%,umﬁ Gl ~
e /c/.J b Loy e s Jilé Gk K/‘:'/ﬁl—ﬁf Ja
‘u}‘lj[:w:, ‘Jufud_ug > w J”la;ﬁ @uoKJ”cg/’lj dj’@n,
SESwm Lt Ftwiie § L v
Bteops ey 7 Gilecplon FLGS Qi 675 i by ATt dosiP
Sty 2SSt L o T-&te 2nd S L il 2ty
Sy 2SE T o S b o S L bl U
K -éiuuié-/d*’bat,by

eSus S i Sl e Pos '
SrlnfeiFl g o I TER

g L LSS

_U'EK;@}JJL/{ 1

W lie Yt il Kesnie 2
S LET S s
byl

JUrlesre FPL Il S 3
~t[/(d/"“£ Jd’ug/ufl}/gﬂﬁ'

- Y,

St ol oyt

Ce i BU AL s L Qe 2
_‘L&nu@:‘czﬁfoﬁjé‘,@uﬁjf‘awzg_?f
4CL/'/’@.,JU?JL’;"Kfl{(L/,C’/)’L[//JJZM_‘L&‘C@d/fla&t’;{.é'-g;”/.a%ﬁ

L gt ibumre (S el S 32l mola $FL _Te FPUictbyd

TJ&;J()’/MLJL:@M/&»d')LMW&c%ﬁAUM.U};})&JL}(}J,G.JE;%

110 -Ur




(Mineral and Bio-resources of ocean) </ d?ul:ag,wd/ﬂ

gg,wu”umu:&gi(}"’tﬁf‘adpt{uiuu%
‘(Q/‘ﬁufﬁ:’.d/%i'/}l/ﬂ-uz U=l DI&JF
et Loy il e e A i
05 Br‘uygw@%m& (:’u(:, Py 13 P

_‘g&m;pu‘”fcé_r.:,&f@r?a_ugz_m)’u
/)’L}f-‘L)}Z}/D/..}}'@;Kﬁ&/ﬁﬂ’j&ﬁ’dﬁ/ﬂ
eSSy AL A

L/Jibuf(}/ﬁ/ﬂﬁ&wcj‘f/ﬂ

bkt Ay el e\ G 1o d L

A Sadnd o g Sind s
B P

Y &(g d/u/

) d,w JJM

é’u’& J‘U’uﬂuff;/? -u%u/:;}&,}ﬁtua/‘fj/
-JW’gU’/?Z‘—E;L‘J.C—,?)J

4&5;\{@%4}2 Ju;..}/ - UK L
SIS

2T b Sl - o

Sl Ssloas - i

E/}lDrAcf‘U’aufJ%d/.l}'d/ug - u%fg‘.—f/lﬁ
P

JW'/?/)‘Z: 1»4&2)///}5 ‘/‘:K = '/.é/(j/M

JL’:"’”MﬁJU}”d/"X— F:g);
Jet b Pl - £
2B ARl Lty

Je 1t S Saisa - s
NI O

111




y 9*
A LG

CHA J/l/) 81,3“& z Jf’y&&/}/‘dﬂﬂ

lgé-%?»ﬁt./é:’&db}z{.ujézqﬁl
ITEP e 26 FL e Ji
L4 dlr:"'”’é J/l/: 81,3 uﬁ“i Z é//’/“/.

_¢lp%
N\ iy

-

MBS

sa-tEE
ey - -l
CAgDzvwe - 26 5P
BLsL 0 k5 e - ol S
by BT

(U R R

-

'

-éd{)ug UVL{J:}@/;

SIS

| |
| | | Lo |

[
oA LS
|

|
LSS
sl
U
AL
Sy S MBS S S
NN IL WU TEJFIL T
s 9Zuf /@;;{ &l,»’c— u:’/
d};
R AN A
_E S oL U Sl 2

n

4 JJlbf:(}/ﬁ/?)QJuﬁuf@fd)uﬁJJ

_éﬁﬁL})
cJ»&,w -
ST S
S I Y O
_gdu:muz?_l_,w:umy&_b
S S St L SIS -
Ut L Jb 17l e Ll o
Lbardd
‘-’c;-L”ﬂJ”blf%(uf"cJé? -&
/ﬁ;ul?9tﬁ/PKu,gufu:&,)d/w )

?‘at'mllélf
U A b e S g
S b Ut

S Lt fud LUt et st 0l

rtﬁ?’g’dbiaubﬂrtﬁogw é& -J
ﬂinu’: Jfé L/(Jilwalwc G/L”Aé/
Ut e S,

Ut gl i VS B il s L

-U

112

~

1

2

3



IIL 5y 17

V‘Qbf})&guggf/ubd/ﬁ)d/zf’;‘aéz/fa—zfrﬁéKCWL{C»/u} _“é,.[',ljj

SRS L T A § e G P uE G & oy tesladF T
J&Vﬁdi??‘a &/}'i;;/;/djﬁz/.fz-iu’zé&)u’{'gvfalj;’éi;/fé.l;Lw
LG tTE YT 25 d A s o T KUt e wioy Gl Gl ey
vic;u‘//ub‘frt;ulfj_at'w/ KL}%JJIO"L))JU’ U‘LWL/HIJJJWLJ/J'L
AT EUE s Tt A P St b i T /c,wufdc,;/b&v”.at" THe6ub

<’¢/IKJK_/,_¢

(Scattering of light) JL‘;’:"K@J

-D/}:/U)c u»t(w»&w»:&tt(// /U)/‘"’/UJ/ /ﬁgég Lf"dA/

TSN N I 2 d

e CTERE S L S

_éu,/u;/}»g ﬁwuc/?luufdgbj

= U e b TEWE 3

@ b Gnr U St i S

< &S
ST LIt dost

- ATFSL LSSt QL L5

/“C/ CWJJ’»{ c«’j;’uﬁ?’,ﬁwul.bé_juﬁ

\—// CW(}M(}/Z_{_ @u//ﬁ/f;wégz

_ﬁ;bﬂleKﬁ/Jﬁiﬁ;Jnm)uﬁujfd/w

LE S 171
113



s FIL B S e e Bt S S
_gfo,?tﬁ»{w?‘atT}'f:gKbuﬁjﬂl"f'//?é{;/uuﬁ&g/u%ulwf‘wf‘

Csfealllszr i, e TSy 2l e Toa tln Fudatil g n b Lo

JEE s v 2 d/cﬂ} u.’.‘"')ﬁ/uf 37 K{}i;/ d/bjr(j;-ca (v o d/cﬂ} df’é./»/ﬂc«’j}
;W‘/ﬁ',/ffx' Uls LM{/:’L@UV}K}”& (28 Kufbw:'d/@//%uuz 2l (74; szf'fu'ug-‘a
et 1t o b e BE I TH G Lt (6T Pale b TS 027 3
e dnpel e et Le qunt

Lo (615100460 : 31 (Sus 2 2
LLLQwmeJW «(s2LED)
K30 | 2385 ‘/C 1313 /& 200/10041% e’

-a/)c weglisasil
FU b e i GiEL AK S
Jz/}dgl:r'_u. J@r‘ufﬁgu”-éurﬁzbf
S QS L gl
-"éj il S S e 'cwf/gfu,a_;{ -

L Ll a6 90 =

SIS 17.2 J,léuz./()ljw&E;ﬁ/@»ém}»c/vbf
_éoﬂl}"f‘o/t»

/a{;:.z_;ui 90° -;/Lu;%/;'péwuu“&t J/LU:YALZ_UJ U,d/

gnn

yedls
-l '}"C/U/r‘,.?‘adi}z’(fuu/gﬂ(f//é:c;r’_txc'_;}d//lﬂ’éalﬁd/ucéf_ Lt‘i}"
(LSS e gl Bl W e Jo pi .- M(ﬂ)

- Ul yfup b Z// Uls l}’c &by 2 D)EJL/’}Z: 2393
e tw U] Wt TUEE D] e & lhmslerte B3

ol K& Ut e b K G o UL UL SRS Tl P P
e bTHL e TL Ui b
JJBMLJM&%JQ U e L ?GT&/’}-C{— &‘i’{fﬁ’;n Ly uy?qu”u J@/r
d/.fuu'd'/l. (,?//’;4 oJLJ/l:":‘l K@%/ d/..f/"& e (3%/ J@/r‘c,?: p(ﬁliu.l,/’_‘a ﬁcjﬂi/@.
-‘LV%[M;L{J&:’Lvé#/t:':;'Kﬁ.ﬁé/-‘ét'w.c/zyj}’/}’sigjﬂyb&%J
114



e OBkl EG 3T S
L LG L e Ly 5 0865
Flndi= (0) éﬂm}%/_,l..“é/@du Ly
-t ':J(Point Source)@z Jﬁ/gé'_fé_l’
- U Ll ki Fe LG
5 el Lo L 56

_gf:(o,?L'%KAB,VL&f

el -t oy Bl APl gy S G (ol 0Q 0P futnE = g5
Uy e WL G py-c bl (Umbra) ,vdﬁ,wﬂ@-‘am/u@/é,vdc_é@cwu"f&/
Fle E8r-ut 2 (Extended Source) & & e |-y X G- 5 os I St T U6 B Ui

?‘LML/J;[/UDZ.%

[ Ba ] L nlo vl il d LY
,:VU”L’@“LE’;’ZK‘L(BC) Jﬁ-%’/»/ﬂ@;@:uj
C

bl o LG G 173

J’[a.l‘a W ’/‘f (AD) & £ I J¢ 'ZJ (Penumbra)
e Gt LT 2 (Umbra) 4
/ ﬁg/&f’”fywwé;ﬁng@;?@ @;@u’g
Al S L EE 174 W/’“’%""%"”{-Q/%WKJEC/%.“C"U:/‘?LL‘W”
&u;z.n‘:_”/. % u;»:(/ﬂ)l:tﬂf;t KJ‘L b
g b Ut
[ M i@l S G987 e Sel5n
o N P Pl e VL iy sy
] C /})L%){Lnéjcf/v:’/ﬁiﬂu}&*l_ﬁ;t’w;
/ it By ol K2 L L b 2t
/ 0, L6 Ll bl bw g Ml
A AT E 175 -l AL
115

T~




(Eclipse)u?"//
Q‘L g‘.}llj)‘oj?/(

AL cryiee FhmL Lo 1AL i e b SIS ok b
g et LTt Bt s G

(Lunar eclipse) (Jr))wﬁ&

B LTIl ksl s
Lol o b Fod Eilonle bty il
m%dcf(u“m)(yu/wﬁu u‘i‘f'/
-

wﬁ:tg J"(iugfxtguguté_vé o
S iy bty 2 AL il A br
(C b £ T80 b o tr Elr iy
_‘Lt’wg;:wg,l?-'%

R Ly s
-“&"/‘:Jr‘uﬁjnl}[g‘@u/

(Solar eclipse) (U )u?f Gy
el Sty e L ST SRS
e e by I Ea T bl Ta
LA b et kTP w2 2
857y - bt S S G-t
T U G e s Srl Luwsh Pt
e b Bl L et
(% u”'//@rd;‘] Je (G u"}Z//d»’ St
R e Lo

JJWL@KHJVJ{Q’(]M(C/}’ u*uéx/
e USSP L et

:VJ'{ o

®
Gy 7
cﬁ’/ Gy

AP

2P 172 Tos ke (9B L by g s L G2t LS (B
ol Gids il U 2016 298 o 0o L P Ul sl ilocbur-ut
" %),L?TQCQ’/&QLJ/I’G/» d/l.l.gu»! B4

b T (’:‘,

-&AJJZ’/JY’A’M@& A
A AZ S A A 2
_..,Gmwiué.nci;if 3




"d’{utuﬁ'}m" ‘&t

uﬁyffwéﬁ L/'/wc_l_ct_ L?i-/. el
-c‘-d/)/bt‘/

A
Ggﬂ?,wfgdu

VA7

(g’fu;m‘a M/?/Jﬁg@mu;&
uﬁ;bﬂﬁ)ﬁﬂ,}; - ':i/;l//‘
Sar 15031 (23.5) JE Qb b3 Lo 32ty
b7 H AW s £ 32 (23.5)
VIR AV NSNS (VOIS
-‘at‘nuuﬁbdufuj)j’j'

EEL S8

LB Pt rtesl S5 A
Yo b Wt B QLT NI SIE L GI At Siinpinnl it 2

00

1

'

w & 3 __‘\ =

_gduﬁyw"%!.,,lziuﬂyéw 6
¢t LS )
‘e bRV o
Pt A G5 i L6 L
SOy S
_4%5,55 7
VAW g I T s G e T
TNy
VT Lo Tmdute P of o
L g ST
&bJ&,JwJJ@ o
-éibﬁ} 8
Fent &GS
AP o
AL Lo L L& A e G
_E Sl FFL 2

o
o
o
o

S Ll
u'/(d/gﬁ/d/_”fﬂd/d/(u"ub -

:\"
x\
'\1

e Uy :VK ............ .o,ziu’l -
e b DT A Sl Ao -t
ST R = *GT?}/O'J)’?GTC& -2
e QU S S e Te
=2 2

e U L TL B )
S BEsy B AUE A o
el e T e
_é:ﬁl}‘%ﬁ: O/JL';"'L Gi;/c_ di') 08 .3
L Jaky LI Ljf{&’l{)'uiu: v 4
SR AITS
een A ok e G

117



Carlag KilsT-tsT .18

= (h Lné;;u;f;/fc u;{f;uh;fﬁ-uj’;ﬂé_)c«@bﬂ?, ufgj“':
LE BB I N L e Sl e L

-U;JQ/?J’&)ZU;’JL}’ .6 -él(odt'a—ujyu]u 1
-mlﬁjwutw{é_tf.ég 7 -ng&/ 2
-én’&,]bfc—'c/@:/.g@tw 8 sl 3
-Jﬂ/&’uﬁulﬂf 9 -d)..ﬁo{gﬂw/a 4
WA A kT 10 Sedre ML 5

¢ - .
/ I‘Ldngbaa@dcuﬂt’i‘ﬂgén

ST 8 SR Y 1T 7 A1 e = s Ul T 2
; ?“‘-t’/&(& g,Jé_m_“//Luj/;zfﬁmfuu‘@
(bl st fe i St kB SS Lo h LI e Gl T
u%’fJ&LJlf_‘até‘/Zﬁ:yﬁﬁ uﬁuﬂpp"ﬂwfgg&l{dtﬂwz—%
JK}K/.+ t’é/})"é t’/ﬂ < C’«'t’/gj/’/(..f;;' U/{U: I J? 2 ‘:ﬂ‘fu"j{ o 5” J:Gjﬂ
Mo en U-:’./'/f’)‘”ol]b’, KZ.{LK{G:J/ QUVZ:';’{@?U/’?“’::%WZ'&.{?’A
bt e g Jre ik S Uy P L,«Ulr_ba&m&ﬂ;fiu{z_ﬂ'yuﬁ
Ladn fo Sl Rl | FFrmud ALY S
OIS Fg | LSS e
K j ui&.m)ufmugg?vjﬁfj_/s.im
_‘L&)&vagj

Qe GF L Anznd Sre o e Sl UM T e by ftesladFL T
et PR e Ll En TS e S Te G
_‘atm{‘/aﬁ'ulé:)'aﬁ Jls T‘&-dﬂ: JJ’;TcJ‘@/luﬁJKJ'

118



) U)JL"U'J»Z: J;L;/’_uf Z_WL!Z v L&f)//t'u ;J”/?:IUMN: g’r}”;aﬂfﬁz_u{.b
e T S o Ll 2 Qs b FouIUE T -t st e U
-‘L&M(Periodic motion) :J//(jjﬁ):’/:/(/Jl-‘L @J&M{ &}o/}"/@/@:)//

G lsil118.1 ™
Ve LA G4
g?ugéwufﬂ/,gﬂ‘a by SIS f”'.‘aénnwufcj@l}lif.&&u’ff
< bTEFOIEE U P Qossizles Sl b Tale b S Fo O A/ T

K -bfuf};ﬂat%{@'lu&(fugj

e L WTISE il el 2 S P e 0T T

-LLt’nl&.J&@/'ufﬁ
— C’:lp y/cud/gfﬁ'/ul/aflﬁ” KJ&@/I&“'LDL/’/I&JUT

(Oscillator, Oscillation and Oscillatory motion) cﬂ/]d)l/’-’%l/)l]l/’-’%qu 6

LA E sl P 1 St Ll T8 2 w1
P PNy, 3 =S P P10 S R S S VI SNy Y [y )l
Lo NI S Lo NN g i i e p LT ZE s plo KL 1l s
K TE S SN o e ey

4./% u&»/’/(g uﬁ_/g/»c;g/ug KLK’.+ S LI 1l a.n;é:ﬁ AP
G PP P LT e S b Pt LKL i T,

119



SO A LA
NS &AL 2 L D i
AANSETO=Fo o 2
ool e nslJ e /./J/g’::(v,ylfi‘c:’; L/J‘; _g;(
Sl T L T bl bt Fuw
; okl Fln
e bl S s Uy L3 b
A) b St $ -5 it €1 P Ea0)
SE bl il F B)F AL E e
-~ Z (Amplitude) S UL

e Bupisre dedhedulig oo
s J;;qud//.u? LI e oy FFEG
Soa bl SE AT o S e
e QP TS Uttt AP AEG =
Lt & b LG 2 P
it Fueiie o §6H S
“ﬁw ros SEIL Pl bt L | Flr Ll E_F
S 2L (Pendulum) JIE U6 U1 s U U

o/ L' U (A) £ JG e ST o SR
d\ P ,d S| OP=y 31w S F O} B) e /b &L&,l

B e, ..-"B ) . .
FFS o I ACLAB Ut & e e

S G S Gl PP Gl 783154 1 18.2

— SFGIF

-

e MU e b fotnd i 2
_96//&:«}&5}&&)&)&%/’1}%1&}05’/ 3

J

120



(Time period of oscillation and frequency) (Z19)s5,0 31512556 PG,

235 6 LB c:’u&:gj_éé_/bg 89 ug/u’l?/
:’_uyuﬂ(u’»ﬁ A b B/JG'JuﬁJf:ﬁ}i‘L t‘JJz(
C}u’l ..f(l.’c’» Bolne AL L,( A|’Uz3 DPINE
B P d LSS el B-A-C-A-B
IS L L L AR LL Fe g Z Ty

~g G S
e AL Ao b ¥ B-A-C-A-B Ut S S

1

5 - 1
349 (n) = . = =
A P (T) I

AL Mz B b U B U (Hz) 7 - SIS e e S L2

il tee Uk RE LIS 100 Hz- 3L

trzturFg Gk S8 Ly
) ol S AU AU et B

4 :UTK@o}fé@M;;ﬁvfgL‘a/ﬁyéﬁ

KoLk P _?,l’_;/"}%’/’/@: - d/é/?
Sibe FENLE T g
s S 10 ok TG =
db P LA um;é fé./))/)’% -{:(qu}/o
L s JJD l’ﬂbﬁ-éﬁajﬁrﬁfé s T
L/{éUJ&)UTL&-"é/uﬁgﬂJ:@/Lb

-~ . & e b
Tl stlig I SGIE(S 1183

s T U AR
?‘LJwg:{uﬁjbmbﬁ_n%/}@HJ&)U7£d
i T T $O et 10K S ot L]
_gfg ";l”,.?; ;%én;l,g:/’b T/’

-ﬁé&jgf{cfﬂa Cae ([{

L.. l,f( . 1 "—./ o '. 'E y
"‘ lr( -u:/; <

> Lo

121



St RGOS - P it i 3 S5 A L2 s 5]

L3120 S edesu§ @u,.;,u-éu,fgfwu’u-w@wtnamtfwu/m_é/u)

DRI = M/étzb/fd'-L/;qu?ualc{[(IOJUJJGDV' u*LnKm’:ﬁii
-éfgfkﬂ J)ﬂ’/}'é’f@/}d"dﬁ,«a(fgf)/gxw(_' c{ulw‘ﬁ/(ufd/f IOJ'(}LJJ

By J/"’.d)ﬂfb/ J}JKJ}&Z:J/'ZO GUJJ’W JF’/‘/
nn = (H) | T=Fxs () | (aE®)
A
2
3
4
S
.6

e LTS U1
e FPUELS S e 2
_E O L Pl 3
S knd L1120 £ ulilf e & Lo L8 30 dud oo
~E e S L gE i /v,w&fuwéu‘v

rd

n (Hz)u;". J’f’?’iﬂ’)(d’b/ J)JKJ){J—LJ/"'z() u‘/d’b&' GUJJG'/ /
T () (O UL T
¢ 30 1

wds | 00 ]2
polJ 30 3

0oLk 30 4
Pl et 30 )

ST L P Lo QU S P b 27y B S LPB (T) 315 50K A
e b fB S L A e b 3L

122



(High and Low Pitch of Sound) ﬁu’dﬂz JJ’;T

S A s Uil i_’é'wif smu‘( 904 80% FHbL 59 '
LUt i e Bt LTl U U ol éﬁf e i
G A FSE O L&mdﬁuwmaému LG Juyéai_}a:

:—;Kd}ﬂ ﬁ/}’dﬂ: JJ'}T:18.4

ol Aol Bl A aier et FoU b S 3 T TY
b G S o9 S I S W-,»,u/f OIS A L S
e b AU L JG LSS S A Tl e sal Fioie
-+dﬁd:,Ju:,qu/[ S b 31U T S b b o e 1 )
LGS T St Qs 1T (3B ik T L silgg & snsl5E

?‘L@m:l.i/d/ﬂ,Tufc;utmtff’fd/ﬁmig;d/j 1

?L&n?f] géﬁjbi’d/&a{./ﬂ&:ﬂ g 2

é/JJbT—uﬁJ)bT
(Intensity of sound - sound level)
- vie 0 dB L&) (CO - . - -
Ld = tfd:é};flp u!i/d/ﬂ,w!a,& Jbléi]biw&)&{
10 dB = R - .
o LJM:«,«PJ)D!_c‘_t‘lgy/dbvﬂg:«lpﬂb‘"»
30 dB- //ézwa e T .
I e Bt 6 B, L FASO
60 dB - ;@/u:‘.';l/l,; L . -
et 3 et S TS

70 dB —dﬂr&yz&/’/cf/

80 dB -Ll;%ru - btggtuﬁémww’fi/&m’
130 dB —u{u,f. e EUL FLLSJEE it ST
120 dB - LIS s ¥ e Qe St ey P ST
TS CE S 100 dB 1252 1000 skl Lgeia R
Shid e e isibpepbolEa | @) T T AL Uie
L AL b Bl fliid £ | 5o 30 10 w2 SbToc b Lt
\_ -ufi/fééffJ’L”L/((ﬂ e Qeon A3 100 ST

123

Qu
f *’u‘abullf ()

(IS - NV N NV )




cg/)}ug,b(ﬁf(/ﬁu!uzL/@LJ’UJTJW})J’JL’ d/uf
VK/J/u/MJﬂg)LLu‘_md‘J

(Audible sound) Jls s lrJ‘ )

o

pi bl(j’}’/u&./b' LLYUV/}L 20,000 HZL2OHZ)MKA;ldbz_)db/uw

(Infrasonic sound) Jls | dr’/]

TSI Ut P TS UA T M
IS e sF e 134 L PSS LS 2 7 PTG y
_L&ywm WV‘

BT P 20 Ha uu'-fn&ﬁy};/gwﬂn’,ﬁjw 3- 4a;:g.g

$oi e 20 Mz Ty S A6 U Bl i TB e 31281 U2 U U2 e
s b 20 Hz -t 2 (Infrasonic sound)Jfs TdoeridiT Sl by 20 Hoow 63187 Ve
g bl ST
(Ultrasonic / Supersonic sound) Jls T(}/Ul‘.

9l o o U U s TS U 25507 Gaeu ST Ssinst sz 20,000 Hz
e (BT

f )
=l Bl

L e L6 L 2K 10 S b mab 2 5L T G5 s sz e S UIUH

Sk JJ'}T(}!"UQJ”cLTJﬂ)/Uu]@/ZMi,’/ba V@ffghujl/ﬁ@,@bgg/})

L ~E Sy Ul ubegtla gl |

-

Je16517 301 A
e bt TS Sl St iy gf s o
J_/JUg /u,}fm ULl LEFJJ};;: .6 -‘am“iéé_/‘}u»
L etnd L& 28l 7 2
Ll b Sl sdwr 7 e tnd LS 3

W

Sound Navigation and ﬁ SONAR _‘gmgﬂiléwfdj’ Il 4
\_ - t’nd‘i‘"?&/ Ranging )

124



- b T (’:‘,
i Z T 6 5% sl Sk § 0T

/vfc;fo“]énd;;)l,-‘aﬁbjwij
/)'JI}T&VJGV)’)TJ}‘“/JOJ;LJ’)T

N I T 01 1T

dregi | <— o —>

PR -

ANV

< :{?Uvﬂd/d o YU
4 20 256 2048 20,000 524288
(Hz)245 €157

-

00

I ——

CE

1

'

UJ;JUL’?Q/QIM»’%!?‘{/@{/U% 0
Ees _ﬁ;&nby,ﬂ;fa..y; 45/&{ 5

4./1/2@9"& &)éuuf‘w({ﬁé/’f - _c“_(}‘p(fu: ................... gf/g,d/:ﬁﬁjbf -

A BAAS AN -‘L&ﬂébu{uﬁ:u:]bf;ﬂ{ ............. ST

-40;,1,25 Ul S5 4 e dnenflEnd L. S

?‘ggn'@b)’w/ﬂ}f - Buinert 2
Sty I AT 2T s Ly
gfc&u/,tél,lJu’GjJ”?K;ﬁémb - w?fc 20Hz .1 $AL -

& 5'}Y+Vn6/ sdeslie 720,000 2 W o
i/JbedbLyzbg,awzt'éJjL%/ut' ) J&’rm’m,i;m 3 é/d//'bf &
_“éfc.ou;?‘gsﬁtgdu;u;%/»c;u/ S tUiHz 4 ey

T v ibon 1y $odoc oy L1567 :u’); Hs 5 hTesedE o

é;;ﬂ’bl-ﬁ-_mbf&//uﬁw;u -‘:ﬁgcag,»?;urbf 3
Ay oS SO S ol §TE fo gt il

wod Brel”

o ugjbfdb sl 4'_/(7//}'.3 -
_‘gdyzbfzf';

125



- bl @.’KJW’UL‘J@I‘/_’:’/M&W:/’Z!J}%&%T
S b F Ut e R e 2015 T
?u{?‘azé.)(tlﬁ/u;/uéwfw
_ugL/Jngw)Ju/iLLufw
el U s

bEL e B B P L b S EL IS Jdd L Ju»
_‘Llw/?u:JL?.J{L_;!1~‘Lkﬁﬁ.«"@}6)",ﬁ<f?/}&",ﬁ%uf‘M’(f‘d“’_‘Llrtc”_

(Magnetism) eu-b

[S—

NG VO )

§losensls Kgﬂ‘u?wué,mdgd;u} 2?’6/)/}’

f L‘;Z/W})-“é/{.%é;d)ﬂ}ug : Ji \( V@W@-é/{ﬁ@d)ﬂ;’@ : Jf )
u:méé;d;u}wﬁ.ﬂt?éuf/Luf’w AL ESU (N BEEUSL e
LG9 (SB35 KU1 U L b L Lo,y Binfeind o,
h$1dd B e AL S E U JBI P U 12t
gfg/d? (N)c’:uibb?*G/u LA ;/BLn"d?/f/{;/Aéi@d;U;’(N)
e y-bbl SPbe pBin || siipzrran sl bd
LGJ’zé‘a)/@d)U;’MLJLQ/,:/ of&;slé@L%}Lg:'xiﬁ;)@dw}
= ZV’)/&: d)U;’ éo}'u"‘/ﬂa L u} _io,blﬁ”//@ ’MJTLZU’»@’J’ I é

~Z ol ST ce Qbx y eable U2 G So07
YV 0P VR | R
P & u/‘i(ww!fu»écﬁ/u yw[fwééyééjw_uzéf
(/’ Ebprmliesr, d/‘/bbw‘éé L ~ sy )

L
.

6/ g carbts: 19.1

126




‘-’Q“/’uﬂﬁiﬁﬂuiﬂwmw;um Wt JZ_ G ‘ 1

e L

e bR I oo T
L Fh Ul s LU
_d/cf.t“zj_ﬁéé_f.“

2 S L Y-y S R
WA - ST e
Z P S & p i S
L IN)EYEE U s
b fh:19.2 _62_)&“‘&';23@}?(&%&‘)}/
*’u*a_/ﬂg/»u(u“”cufziubw .1 &,
St JF_BLofi e die BnL Awuty o PR

L Bedp Ll ot (Fe tferd BUE 80 nL gt BT @

& e Uloa b ln B U1 o AL B G5 B0 6 Pl 5

LS B SBRL B3R E e P s e LSS L
-&btyuwfwduﬁéwwdw‘ﬁwﬁ

04, u;’jg ug :(Magnetic needle) J}"u)“b (2s
Lt Q- GuBLl ury Sl
et s I L

Ko 5L 2y S 4.:”2./‘..(/&%
U(L}chff:-é//& T !)'/Q_:ﬂb
drsPe 193 - B

uijo:4Lndfv-é;LnJv&rﬂb&JJl/f% ,qug:’/t/uﬁ

. . & m,b»
?+Vnuﬁ/wl-‘ad/u{}u’di;f’gn"‘a/;d}l?é = s

127



(Magnetic field) ul,&»(ﬁb (2

aﬁz_lcg/nuguﬁ_é%ﬁgmw%wuéﬂ/ug : Jj
L usd Pebi Tt ol ol
it S S A E v}
d/})m;:(j”{-‘é C’f.‘.‘{ulp (j:j/uig Jibl:i‘)ﬁ;l, L vime Uk
-‘Lt'/}%!‘f»bl}i"gf{c
AU Lt s P L g 0 S
e bl e L b JIE AL ‘fft;a"»/? s
..g::(o,fl;"»‘ bl dpe Pule I O/

312 B UFL s S b i e g L G
[L}D.Lb é.la jg/@/»a,g/vgé uﬁblﬁ?‘ ¥ Z/Uf
(g & FI i AL e Bl e F e
u/f’t&:,.:'t/fui St jluwﬁwc@_&/ﬁg}
Md)//? 4.5_/(5(!-‘& Cglf&lé;?i_ué bl a}u”:bba‘u%n
.pﬁd/uuz»&bb&mr,ﬁmaé St b B e S
:/Lgfi/::’ J?/ b G‘C b d/ pl’” (Intensity of magnetic field)
bbb S B e BLL A Y P
J;ufy.w_.?“fc,}@#ufwz_Tus%zugz_mﬁéc,}
%}Zé_%ﬂ;&@Qutﬁ:@?J’L;ﬁ&é-@:t’szfKZB/J
-‘LCfCl'pJrFLJAJ&}JL}L}J?WQ}JU’&’U/?wa
e c«;’.})}’}u‘tbwub‘? - u!,kfu’:b(}?*Lb & 4/51 J%W
b/,,/“, Uiz sl (3!4‘ ,f_wﬁ Jul,g»u/lbl;& Ubs e by nol s dob
— &n plie Ul s

G e G e it [t
(Properties of magnetic lines of force) o Loy (§ 5L o }Ji"w
Ei iR B S OB it
WIL i LSS ee B pFEohllei sy
<32 e Gl e Lo U
128




S e L g d Bl St
/ YU Lol
A q@JJQﬁ&cﬁ/‘;Jd@.ﬁmﬁédﬂw 2
_c‘;l:Cn&ﬁbt&g/»Qthi’ﬂg"fJQﬁd-uleg
_@Lﬁuﬁc)bd/f/,lé_n&vgbﬁia}&f&b&
Ut &65/»/4_/».@#55 :,iwi}’w
_L/ufc"%@_/»uwﬁiaiﬂw
el Lud S LB L WL it
-‘L(}/Laﬁd/ul,&.»
,,L’Vﬁfu'é) u.l(wé &W{&Jayﬁén d)/?)l.,«'
§A-h e P LA S o L o
DS b Bl 10 n B 52 BE Kufbr»{ud/w/
,?.u;?gc;c«}/d,ﬁaﬁe’ujﬂdc;gﬁd/&ujiﬁ’;ﬁ&
-ugfmm_é./»vg/w”’;&»,/?w/wﬁﬁ;

(Penetrating ability of magnetic field) qufu/ J-’ff uLyJﬁb (V2
-drﬂ’:o)bug{dzﬁ)djﬁgﬁlﬁ SLA0=ZS M{ﬁ'tf“w{ :Jf
4g:’”/u%l}‘?‘...«l-éoﬁ&/ﬂé/{ﬂé;ﬁ’u&b&V@U/.@
SRl P ey U S ale S )
H-dispinser Aot dy-@ i fd ey f
i STy Y ALY (R R Yy T8 T T
T Jumff’w: 19.6 N
&Lcuvuw‘f‘bwfc.twfu,/gffwumém

_ad WUKJVMJU'MﬂwuﬁLYU’JOL&/JfL/ILJ)’M
AT O N A N SR AT o
-LQL}’”K_JAJV//L/{Z_}‘ZLG}”Z_Y‘J lepdse e il

S SI-E ali K e ot er G 3L At QoL G e
-éul/wléju”dwu,wéﬂ
VL;/U/cuiu/‘bW 1
“J“Ld/((;f;f’u:’(f‘bw 2
?gu/wu*uifwmviu‘” 3

129

o W




e T Jesttelss :19.7

?ugiéﬂw@/ 1
S bLE LA T3 2
(Metal detectors) < U Td_1s L Sustd d/ U9

S Uil -‘L/‘;’/? gﬁblﬂ‘ L}“/. L,C/CKL}/@UTM
gL Je uﬁﬂﬂélgﬁwufz_u’g/&lﬁ
g U los s st il Feadt (n
G’?&l{;'-c‘; b ST, L L Gl x
et L ptude kLl Jed et d
Lo Elnlnzen@1Ha JGAL
I S e b YU, L STl
e b WL TNSFL LKy

L g ST LA e T T I T

\
)

\ A

-ﬁﬂlgéuﬂyLJJ
S AU L L L e )
JeGsuild L8 Lpoteds o
e bbbl
oeste - g
& S ekt B L
Qe Qb e s et fuie i
_égbcupfy?c
Sed Lo S s b b 4
-é@M?&L/@}J’UWW
e GIRELTL s St o G
& el

:“é/:c;b'wlql?fuﬁdb'
L& e sted bl et ft e 5 )
e b UURBIE 2 Tl
e A T8l s o

5’)4;),4(,@}27. ............... u}’d/uhg‘u"bbﬂ* -&

e ded

..... é/éi{;«g%w

)

USSR AL SR

z
¢ 5

-
isTiemlie o
e
oo
erdb Ca

130

1 (AL
2 sl G
3 J¥e
4 uﬁﬂ Les

Lﬂl’b’,)/

o

-
-
-t

)

‘e ud B SEL LbbSerbe

1



Ut e AL e L el
e S 2

eSS bt fiz Sl 5P P8 st L T el 2
St e o ST E e b it e AP i s b ol B
&/}L)KU“’()”&(}VALJ}LJ}J’-LLb/d}/’;ﬂ/)JJL,c;mG/L/(“/:!Ldy‘w(j‘f
U L (Stanbb Sl $a S L P < u@_f » dLU/ﬂa v 3o U el oy
4.5 Jiﬂ-‘gu’/dn&ﬂffuﬁ%ucﬁU}/Véuc':chci“fu!a_/(’ca_w,g/uﬁvﬂ].;w
-uj&@&%;;;d/giuﬁﬁd/u;/th%}/ Kﬁ)Juuw;-+ L"}’Z/g/)/fi}bﬂd’_

éﬁ & Jgs! JU}JC:"L'} T 4/5&59’%{}‘%{&5
EE S eslae PUILt

'/

o

688Ut 201

A Ut §REH o o tioy (6T e U1 LG
e SUE Pl b st e L T b P B - g 2 e L T

U g Te PU-gt e fe ol e poi ) St PP Lioa b1 Fulier
LSS eSS P sl ge TS 1L g S f el

www.avkashvedh.com, www.space.com O LT,

131



u?ﬁ:'uﬁ]:’;« T_élffjjj:;/@;ﬂ/cfv; (L‘a’»é‘i/».{’ (Sky watching) o,?l::«‘:{u%’ '
el Ln 2 LTSt dn S el Ve FL -
EE K Ty I AL G F sl 2 B SN

Jes
e oY T L“nu/ug?uf’gw
':i (Horizon)jf/leug 8/‘. L}'J%u’.fju’uk‘f
S -Bx 2 0 s g &f&ﬁ@f{ HL Pt
U e Tl P T T, 2 gt b
LunurlenE e TS d i ST
UJ/'/J-?J»:C‘@JIJ’I-%‘ gﬂ@[&/&?gf’
-‘Lt'/'/(:ﬁuﬁ
Jﬁgzi/;m?um_;f/?uﬁ; U et 1
e bl (Zenithy W erins b ki BL o

Jggéu;/g;m?un;}({uﬁj :,uﬂlc/ 2

- ':i/ (Nadir) (ﬁ’:/c“_"a b b3z £ bﬁéé
b d Y12 4t (Celestial poles) & um 3
B, Bzt U L e

It per-gr B P e b S 8357202
&g@;d/ﬁ”/ﬁﬁu{ﬁ?uﬂwquﬂf*ﬁ p .
‘U.?téugd’) sl e T

LL’}L%#W/}'&U@UJMUW’JW 4 JL"UVT‘.‘Q’Q’U * (Sky) T

/QJ'M}}J:Q./._MLDL.//C’—JI/lMﬁE& ’kyﬁguud/uvrcfmgiﬁ
_u;?:é(Meridian) LT}OJ"/U/’P? U L

o)LﬂJ& Z J’/}’;/&Lﬁi Rt

ot S Os U 1 s A I Gk 5 Qo :
St r o) 6 Z//l’d/:fg’/;lca{;’dbé_l}"c;ujl

z_/’l;J!_‘gt”/J“,«fuﬁw/’deu{uV75;42_/ TRt L
- ':l (Celestial equator) I# '(U& )dﬁk‘;’/ e e T (Space)ls

e PSP L s 3ET 6 Ul G L e uenLl o b

b Bttt e | et et L S

ot & (eliptic) 1#1GT =1 dusd o § oL e L
£ . . )

132



)
O, u‘%ﬁ)é s ;,?L’VL T
-
Ko TIg S el b Ber S JE
L e Td Uea tlose b Toales
u‘{uﬂf;ﬁ.ﬁ’ué}iﬁng
St s filee oL me
S e S Pl S sl
I ASEL st EL et
S FY e L e
-l
4&5{;1/:’d¢4££é£2
Sur 15960t e dub U3z
e oo b b S s
éuﬁgwuujg/"féféf?f
yikd
&

2

3

4

5

.6

guwg/ww,mw‘/
_éd’{);gd/duﬂé

oy . &

SO e P IME P o S TP
;/@“14"_ t‘n(}’“‘,?uﬁf’gc/ic‘; (3/'1}’)/&/
....A/éc; perile sl i L L)We.w/tg.:l)u
£ STt il G o b uiogr Ln
-KLV"M tn&)b/?w%/@%;f?nwéﬁ
SHEG e L nlil e R L sk
Lol Pt Mem g LTfe w2
e o8B erd 3 s Lot sl

- t’ﬂ({'c;é.éfc.;)/fi U:LCL;/}’)/’;L @/}’)

(Constellation) (WC’)J// KU~

&//KU}/U/:G}/'.;L UKL u@j—}évg
RSP NEY .24
AP Ve L i Som iU
B P e g L et Jbe
Rl eyl lufigd2sfl
./}) (&—J// 27¢.,L@u/t£wwmc/ ‘j’f
e St Sy e G T b B
&/;-%KBOO,A?VQ/zﬁangﬂﬁufuy‘?d)V
i e e P kv gt & b s
Sl iR S om s
L/J“(u“wm 3L«/v/‘;.,(u¢i£u‘/}.tp /f
360° JJ/JL,BJ//GLUJ/LW <
byt 220206 13° & P 2 I Lo £ 2 folr 27 L
z_/l:oué:._/zi"/“gzi&ww 20613° _
el e bt S
u’hu*/(u»u///féuﬁa;g/uv Kuw{
-LLYU")(/(L’}Z— i}}f_

133



I Bl s i

e tTEoE Ut el ok Tt e LS
Léil’c«bubué ol.d/}/._‘w‘/g, KU ':J/'/’L;}
b E 2 S gy 15 Qsoa b bber SO UL
u&b’al//(h.;f-‘a b V}/%}L éif&’/uﬁ/.;f',fy/?
L!Zr) L}/U}/l}‘/uf;(ﬂ/:'c)/i,“/. uﬁ-‘a d/‘/i’b’zl'/.c,uyl}'/
L e bbb e QLT tTHle f e o
S b el kB QoL SIS b LT
e bbbl e urtal Ut

L et L/J/ﬁ.j,;“ié Lt;gk.mJ 2
P Lne U L Ut Gl e b ST Ut
Egne AL J/Ju:,u-ug LT%@)J M7 e T
d/;/t'yﬁnfd[}flb/ccgﬁ?@/ﬁﬁ;ﬁ[bi.b'gjﬁ/;/t‘/
A bl ie i Lt bc b
SN T nesfor ARl 5P ets 2 o L
»u’w&f'{u/ﬂé’—ﬁé{”ﬁvﬁ&’“}‘a mc)ﬁ/@j;ﬁ;
LG ES LS e S S

e b T e b Ter 2 KUtz 56 3
S e Tl - o Jugéu Sl d/l./f}g
L&ﬂ’d/@-uzing/.l‘géuj}gé./t’ﬁkcUﬁu’-u”?
M {115 T S B bar L syl
"/&gd/&?_‘a t’M(Sirius) (Llf/‘g)ﬁ;’ul?/u_‘a C(L/'/lpa,
B, e b T I P Il L ATt 5
_tabﬂ.:«:/'%;iéﬁ T:a'/uﬁu:?.if/?‘at‘n/?/Lﬂ'Jﬂ]

e S T b Sl A
(;/)M(}f&f/’?u}‘.+ (Antares)y)w'gﬁub'qfu
SEe AL J”/?i._*x/f?d - L"ﬂéﬁ 151 13 ¢ oraps
e b TIE L bsflm
?‘L%ﬁ'y/Jg/VJuﬁg¢L%£uVT 1
?‘LL}]’:’&-{J;JV?&.}A’U’/@&U:.';J’ 2

134

G AL sl 203



&bl Ml ubusnd CTpore &b i bt
_i/ﬂ/b,uv‘z.)ubfd/b/ut/&bdﬁvﬁ’/uw»ut/;/bu’l :

—b J._.«w L lury s J'uiut-c{///z)bé C/r/../u..fu"/’}cﬁz_/b
Lloi-e muﬁt/yq/w/;na{;_/@J@r{/ud,/f_; T &85 i nz
L e\ e M L L Fid S

Juufd/ﬂuﬁ (r‘.’. d//?;l

e T H Tbet T o

s & G R L 1
_UZLWUP’/&/)

(}ﬁ: $20.4

< ETEE e 08Ut Lo F S8 T b 3P0 e S er
PNy I I P uub;égéwgg.tﬁ - I NS IR e
M Pt u’(@mf@ Téﬂfdl-‘g R, Wuiéejr%;%&i(mgutj_,ef
P S AR R

e bt Pl S tn s L Sulere i Te Grg Al gt
o!’:?’.m‘_)}l;uﬁaf. U'ﬁ'/gﬁc ?}’@JrffnJ//Lbé_ﬁ,‘ot&g‘L C}//.f Be Ao
St IS e tn A S s SIS AL w3 8 eSS T
Al 3K -t EF UK Lot § b B W3PS s S
e G QA Ty b s AU

135



P PRI ..
éﬁlﬁféaénmb‘gc;g}d/uxl/
G K s sas e e §3 e s 8171
d/ul,ﬁl Kﬁ//é uw«uuw: /»/»,ﬁ.
LI Sue v S P S
Jl-?{l_:g.@/uuﬁdﬂqj/{l-w(ﬁf?ﬁg
G S LT
3 Jtl?::ﬁj Z )iﬁ L 0y L Ll
UL szl U1t Sl S

/ fe e/ E"/U/ )

(Inter University ﬁ (IUCAA) QT
Centre for Astronomy and Astrophysics)

Y DR R O o,
Jq}:'méf‘f;gfjiwﬂé:cdu?uﬁ.ww
e rL‘LJ/JU/;LZ :«f%;; o a_g J:{”
FLpeL ol VS FokR by
4 b (}Uﬁ/ _‘/‘/’7 Z UG8l s il
/lni?nugg ubucf, =2l Uk (,fJ,’:"
Ffe

N e Hediety A5

O

e A R W
L Togs Foaldd 5 Lyl
Sl bl e

B Cram
K www.taralaya.org: &* bz J

[
{

- =

v &

\
)

6 A5t D
G EYL g
_46*!,24 UL )5
S LAt -
L B S e & Sose b T
gigﬁ‘gtg}!w@;&uw}“/@_m«_/y
e oty
SsltTUlsmsbunte 6L 201 F
a5 L S
U el it s b i
_Eu e CrL St

-
.

-

. A
feoly l[a JPC 3

u’/;

& e bW Unl 1
(& Tk Qs dense Fled sk

4 BTt L e

c G i JsUleIn

A S s o
s

Cr L LSS L L
S s

bt s f Pl i O ESE r o
“‘._Jj/_ﬁ ................. J@m

L Lo Lot sl #E_2T0T 2
U SETHZ

136



g Jan BB s ST A 2l Uy

34 W fa g < 57.00




