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Aeldl R Agedl wHlU gl Hadl ardlas
goul slleRul 53¢l »i ald Sedl AHIASIR] 24
Aauls 9!

[ ]

slleR¥ dl. 3U-9-1¢eAl B ad-yd
AGIL Vit USW 3L s8] 9, LRl
dal Y-l [3rer d dl og 9, 34 % dd ol
2804020 dl WA Al

oolal AUBARIAERIE 2L AR URL CURIMIR
Aaus O d-dl dld sdi €l du [Qraid dsuls
AR GBS el Uldirdl st [Auas HellRoiuHl
el © 5 “..d3oll 92 SIS ueld 2Uddl d d3oll
aufl o 8, uig usiad (el 422 58S ueld »ud
dlusy vag ell. o Al dlélai @ ald R 6.7
(Light was composed of corpuscles (particles of
matter) which were emitted in all directions from
a source... waves were known to bend around
obstacles, while light travelled only in straight
lines.)

s1S AlHs Guswldl Hee (@l 2u6 4S
AhAl AstMEIAL ARSI-2AAAREIAL A0 5
(Al w2t optal eUfuREl sédl dld 2u8Hs
(Astivt A8 See, UBA 4AA O d 2l A wsid 8.

[ ]

aRLAld AUMARIMEL  1¥-¢-1¢y+l [Bad
QALY UGSl HL USW SOl s&l O 5 ‘¢
YdBaHl 25 AH 2181 GR1{HL HId @Al sdl; d
ud Aud oI sel %, ‘disaeadl dldl ouw
dAldl) AR W osEL %, WL dl @ 89 d wHH Al
dldlai...

Mol 2alPeRIME GzREl UL Ald Aysiug

Aas B A Held Asuls wadlaRis sl
Aol YaR 53 9.

30 AR 1C9CHL YA GRUAHL %Al
agladg ol a-uldursl (Plant Physiology)
(s 2gladt sl =9l [Avald Yadst qual 6.
(1) “‘Researches into the irritability of plants.”
(2l atruld uR adl [alas nalol-l R et
delladl) (R) “The Ascent of Sap” (tald
ariufaRld  Gledlsa) (3) “The Nervous
Mechanisms of Plants.”” (»tald,  auldii
Adldat)

2L YRASHL d2lBl WAR 549 5 “anufadl
uBl g AGld 9 A ARl AHE .
Wiflatirl d % Adidal did d Ad adulazil u
(Afan  aqeidial wldeud 2ud . AdlldHu
AlcleRBHL Al (51 28Ul ot © i eisemal
aldlaRHl dadidl [@s 38U 9.7 (Plants can
feel pain, understand affection... Plants
responded to various stimuli as if they had
nervous systems like that of animals... plants
grow faster in pleasant music and their growth is
retarded in noise or hard sound...) .48l
Wil ¢l 5 anulad 2uusll @x g agd el
U A UL g dAsd 8. ¥ %L Uisdid
golAML A o %ULAL HOlSIRL olf Ul oY €9,
Aldls ARML o HoLsIRL Yr: A3 AS NY 8. ndoid,
2L quid viid HlHl ozl @A vid d HelsiRL
Ayl ol 24 oy 8. dniuld W2 d el a Reda
2 %y ... (We feel that the plant does not
suffer like us. But the plant does suffer. In fact
the pulsation of the plant stops where the leaf
was plucked. In a short time the pulsation again
begins at the spot, but this time very slowly. And
then it completely stops. That spot is as good as
dead for the plant...)

sl oaglaRig ol adufd u adl i 2
dulAdl 535105 (Crescograph) U< -id Al4-
(s ed. dnll gRL A2l WRaR 54 3 adulaul
ULl @9 9, Az 5L AL A6l WAL i A
1304l AdA AR, At gl wslEid
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‘Philosophical  Transactions’(dllts  Algld-
uel )Ml 2L dd Gedvt wHdl %, ‘All the charac-
teristics of the responses exhibited by the animal
tissues, were also found in those of the plant...’
(wiellalidl st gl % [@fan wlaendl sald © o
AeoU WALl dry el SINML wRL %RUY €9.)

2l oolglaig olizedl 2L cldrfl AAdl asiFs
Sodl SIRAUL R5AA vt ol sielzt (Dixon &
Joly) tension-cohesion theory gll A+l 4 <¢¥Hl
yal2 3. dstlAs 3l (Canny) gl »twddl ‘CP
theory’ glal Arl 1euMl 2l wdlglaRlg olin-l 21
Aldsil dAdl YA w4, A 1eedl dsuls
[Aes=(Wildon) gL wat il oLgliig ollosd, A2l
A YRAR Uy,

BURASd AAUMS dlRBlAL U AHAUL O 5
LAl RAUFAIRIAEL Ay dHl sl ‘adulaui
@ 9 Bl dld Al 25l [AaAMd 9. il ALl
AR ASUFLsHL A Uy Al AR edl AR
2leR d Qs Rigid Gl o 9, 515 el
5 Gusell-l vee [A-!

[

llds [@stinmi 2d Helld od 3 21, 1 2ilkau
gl dtd 8. SIS Al A dlédl % AL, dlsdl %
AL dl Hed 22 Ugiall, d A de. d vilan 8-
datd. (Ultimate solid entity)

RHislexn (Democritus) <HAl Als dalRids
(t yd w20 ol 390) weUdAd b ‘Bls usld g
AL YaH e dldl A AU dal s8UHL ot 9.
(All matter was made of small, unbreakable
particles
unbreakable...)

ol Sleeel AUHAL 1A% AUME (At 198€
el 1¢Yy) wLl ML % dld sl S6L 5 LYl Ud
AMAL 9. w2 dldl A wsA dal 9. (Atoms
were solid spheres...atoms were indivisible and

called atoms which means

indestructible...)

uid @ilis [@stindl 21 uiadl vidl yar 4
A LeUL 2L Al dlE URELE AL YflAreeL
Qa3 (M 1¢91 4l 1¢39) UARL gIRL YRAR
s 3 ) 3 2ilAu ddt e el vled o 4l ¥

218 wi[AH 8 dra dE alsRAML vl © 2
dl Al 24519 (Space)dl ML 9.

aAld s gl Wil dugd Al
Al 6llRS Udl U viiesl SRl UaY sdl. i
WAL vl el Moy 5 Hlel el 2esl SE,
Q2 ol SIS aRld o Al d Ad ALy UL
Qafid 24l @l d Al 2igmiel R o4l
a14L! (Where most of the Alpha particles passed
right through the gold atoms as if they were not
there...) Hlel &lotdl s8I [QAdA wal (&
2URUR wAlsoll adL d uRel drel «{lsw] 5 29y i
UL M5 vilel woUlL o B, wYHL ¥ 515 AU,
AeURL O d A5 AAlssL GUOHL 8. del Y[samA
MIEIERTREN

A Ll 2L % Al 4818 AUB2[RA-L
BoHL MAIRA Sl U Azl Sl dld U
el SRIAL HIRL Al A4l dadl wRUy 5 i
sl elSfod Fel 2y, dsl slRieR
UL 53 5 ASZLogeirll eIl SLSgosinl 242
fls@ll. Al 18 2 3 ¥4 2ide (Unbreakable)
Yl vddl d 218, vl dél a5 (divisible) © -
dHl uel ulalel 9. %l dul walel 4 €l dl
ASAAAAL 2RHiel Gldgiondl w9 s Sl
Ad?

214, Rutherford model d3l5 lavildl i
UARIL gIRL i, YRR 24 5 29, Ul ol a5 &
2 A 2ARML YL 24519 % A5 D,

d asiel edl 8 d-d asid 54 d usL uUe 9.
gl AH-AL A2 ylex el gae Wi
Hi2L oLRUA 9. drll i LEY Ml O, HIRL 5 d 24,
9, arl Hul Hlsldl s 58 UL, d YlsamA
A AL BRaul gidl, Glédl ewsel suud 8
dadl el d Y(samA-l 2uAUA 5l 4 (+ve)
gl el 18y Hl U HRiadL gyl Hlsidl
s 5L A AU ¥ 1A dl ouslHl wouL sedl
viledl @dl! dx 2ARML URL 2eu 4552 Lol Ry
oSl ol sl ved 5 vudl woul 9. edl
v mell 53,

[R5 (35l 2 ¥ dAld aayd asdl
UM USW YEHL Sl ol aUHAIRALL
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AY-1-9¢0-L B s& 6,

U5 A AASIEA Sl A
% Ul e O o AASAHL ¥ W
8 A g 56 ueld A2l ¥ 3
[Aan 20819 A €l 51 % yedl«l
w5 29 wia oflell €l d- [y el
L5 O A d A5 WL
slelsi sest s duel d-
(AN »us9 ..

WSS Sl e ad yd
el AUMARIUEL sl i
did asuls Ad Ayel A 9. %
5 oA dUMARMEL dl 2l
HELEAL A 5l 2A1101+]
Al 53 8. s WAL Sl2lislle sest vied 6 Ay
UMl Ut 53,

HIRL 5 s 2% ved 0. BLyld Hw ol
(A 5 AL ugL =gl MIg seald.) ¢ SR vied s
ied w5 Bu Ald MLl sletsife vied 215 Gur
1y {5l vied sllelR 24 58 © 5 oy MMl A
10,00,00,00,00,00,000 &l GALUHL d i
% MY 1A dedll Y drgAl usL Hasia 9. [Qsun
Al 2l 1 AMLAL 10 SALHL oL ARG 9
2 sefloudl QA 1 AHLAL B AR Ao
GL2L AR €9,

oLl 2AUMARIEE 58 8® 5 2. Adl uwl
(54242424 10,000 OI8IL Y& SRIML UL A58
9. [Asin »92(la yad 2l Wllgl=t (Positrons),
2l-IA (Neutrinos), i1 (Muons), Y=t
(Pions), $4l53 (Quarks) 11 d¢ii=t (Gluons)
gl SRl AL 9. dHL weL 2dstal © dd slleRat
&l 0. [Astinl s i ALllan sl ousl 8. wUR
(Aot 241 AHA 539 AR ™LAl < FHeARMELH]
25 AstilFs dldl wlaen @Ay dwdl aneol
Gledl. il Asufsel el eufHeARIueL
S2dl 210 © d AL [oLdl uRell Ao 9.

30819 yHaRid- cilaslsu [@owtl adl
AR AR ML dnel [Renell>in dld s3dl s8¢
5 Boll! dnl v el 218 201d U 51100 dvidl
¥l 9L UBL dH eoldd YaUssWL S dl d HIoL

edIdiel JIfficiRIAA
51d yel usiRell Ai€loloil
Alaen [Kon 206
Bl deia?] sedl
AsAdyel 2ia Aslois
2ol 2Adl wveny S
‘dAcic’ Hi Biidi
5ds gyoh sileRA
GaARdI 8, ¥al Uva
[Asticl €IS1R) VN V.

2R, ol . AR L il
YUssWL 53 ol Ml BuA oL
A2, Wl A Y2, el
2 idRs seld [Acux s dl
282 "ol viedl U] Al 2asie
L. € 285 paRalds 2o1d uR o,
daRdlls wél a4y, ardl@s
51910 UR @i €9, oflo A6EIHL i
% 515 Yl 9L d eslsaHl © o
Adl. Ul HeL a5 9. (In the
world of physics we watch a
shadow- graph performance of
the drama of familiar life. The
shadow of my elbow rests on the
shadow table as the shadow ink flows over the
shadow paper. It is all symbolic, and as a
...The frank
realization that physical science is concerned

symbol the physicist leaves it.

with a world of shadows is one of the most
significant of recent advances.)

w82 oA (1¢c-2¢yy) sedl U % dld
del sldsivll uddl el ol sdl Molals
RAUBIARAALL AAAY L B4l UAH U5 YE i
Aedl UUH USWL UAHL 5& 9, “Lausiadl gfen
Ul RSB AR Yl RS AR Gt evildl -l
i5El ULSLA ¥ Y 9.,

clilasauo{lviot tla yau 248, didl v Ay
dl Alrislgd wiRil @Rldld L STOTRUEE 219l
URL e 9. ddl YR Ud dl ULl e ud. i
ald a2-yd stRaeil uswl ¢l sdi slelR s
09, ‘.% atsd Adl Ad @oraisl 3dui Fojerug
(@12, sl wel Al yeuue]) + uopug) (Al
HEURL) AHY... Al B UEIR idML 241 8L
5369..)

[ )

uglds AqsuRMIBLS (Four dimensional) (it
uBl olald AUHARIUEL AU O A d uRl
A3, UCOSHl; 3 uBl AU 5 %A L
aquRMBLs (Four dimensional) (1ot 2% s34l
AU HUAML 2 6 o USRI AAL €% % UL
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2L w1 Sl AL dlde AHAlAL %A WAt sT1,

AMLAUAAL AHY [FUa (absolute) 2Lelidl.
2asiel-il olleldMl oL dolMol g, % ot AHU]
His5 2 4oL [MU8, 21dd (immutable) 24 RAR
ARAHL dcdl. UG USRS AAL ALUE AL
Rigld AHY 2 2Aasiaq 2iselomHl 2iduld 530
YL A LWL UORRUSA 56] 5 LcclsHan
5101 UMY 2 244519 aois Wl 43 5 1S5 A4S
8. (In 1915, Einstein completed the General
Theory of Relativity - the product of eight years
of work on the problem of gravity. In general
relativity Einstein shows that matter and energy
actually mold the shape of space and the flow of
time. What we feel as the 'force' of gravity is
simply the sensation of following the shortest
path we can through curved, four-dimensional
space-time. It is a radical vision: space is no
longer the box the universe comes in; instead,
space and time, matter and energy are, as
Einstein proves, locked together in the most
intimate embrace.) d dvid il dld ™MLY R,
antdl. vudlud S5 2us2 % Adl dldl dl ugl
HJlALAL gL o sUl 97

ud Ul 3AA d-l Yds ‘The Eye of Infinity’
(2l 2eidell 2 )HL Az HR4AS 45 d-l
vyld U Yer Belgwl 2 8. 1L 5 [Ayag
U2 6 (il s Baidlenl 2id2 Gl © 244 oid
uldaed Al #U 2 qvl GlALSHL Sistiotedl
AU oldld d Gdr Bl o a1 Al sl 535
YAAL vl wudl 9. azvidHl [@Qun uld
AHIAR G 28l 09, ualL qvid i [l 2Lsoflossl
195 ddl N O i 942 Gryd U iseilon
AL AAUS UL . S8 5 [Ayagd U AR
Rl Al B UR AHIAR L €l wsl. Grya
U AU UL sl S0 9. AHY A
ASAAL 2L AREAHL AcllsEL HeTadl @l
ad 9. dl AMAdA s18 ‘UHALASIL
(Spacetime) »isa~t (singularity) ol & €.
uReud [Qaielall asiadl =19 uRHRlA sed
AR WRHELAL Asel (AR O, AHYA e

5197 ARICAHL 2L €9,

SSURL UBLEAL JRelsNEL Aotdl Sl aluin
] U3 O, FH FH uslddl s ds @SB A dH
a3u1on ay A ay HlHl adl o 9. ul ‘Andtasia’-L
aais Braga el ddl ouiu Geldl %l 518 g+t
HIRA A9 ol del Bl 5 d-l alRuinHl s Ass
gl Fedl AHA AL © dritel A Ay ueleH]
QuLgl U el aluaMl 25 Asws WIS AldLal. 2L
g2-l<l Phenomenon of time dilation $& €.

Time dilation~{l il deril ealcle ¥ [HeAIRAALL
GRIALRIAAL  dAAlydul 2L Ad A4 ©:
SUURl aN AR Ay A oA SAS AU AR
walldl s [Bad dy o)

o % UHISL HeL e Sesiell AL GBlAL AHA
AL VL UHIEL A2l AvUHE(L 52 91 ‘d GlBdlL V15
(Baui Ale 3 < 2le OS5 d e A%d 530 1
wH 9.

AL AHUA UL AHY AL AL 28R 58
£9: ‘s Hel AL Bs Srg UL AN 30,¢4,99,¥3¢
A HIM € A Bad 2w A adl ¥R, ua e, R
AU, dd ¥R A BURId 6l daxl dledl (oL vied
25 w5 WA Ale Srn 4 WY O

AOLARL AUFMARJIUBL 515 UL UsIRAL ALkl
Alan (@ sutdl ol edl 2susyst v
As ol wAdl weuy O

M, ‘QUAAYA™HL 2Ll dl 565 AL MolalA
AURMARIAEL GRURAL 89, % 2% [Asu SIS
g, AL 6.

sel ® 5 A1 Afd FoRHe IR |1 T [
Ul ¥ ASAD, o %, UEW, WUUHOL % Uda
idl Sld d I A8l 9 d LAl 9,

qol, séay ® 3: Afq form sifaem = @
Al AT U - % [Aall 21 248 118l o8l
dd el s¢ 9. [Qan 2ed aslQa-uulaal
A Qe 2ed olllds su-[sud. v wEu
ool RcUMARIMLML ePRldd AL dasL
Aol 2ol w ©.

audlyd  [3adiegl ud wal ud AsulHs
URHIHL Gl AUHAIRIYGIA 2B HeAsiAs
4512 el .
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® Si. dvdid ). udd

Q)‘l.&twa{ sRldldide 2@l s alsuml
Ay dl HEHL 21 Ad 5 ©: ‘AAUYA Sl
ofloaml WA Ml 9 2 Hlg wedl.” (el adl,
¥/13€)

QAAYA dl B YAl HSRAPIR, Fel Uil sul
Ul o = HHBIAL Asldl 921 Y. a-2a3u-l
(eguat 530 ueied 2a3u Yol ueinail Dol 9
2 dl!

AUAIY ML 2LAFS HRIAL AHSA UG uh
woledd U ddl dHM [@udsl vo qas
(Practical) i Glstaryds-l Al sal 2l 9.
QUYL Gedldl caLdl afMIRRL AR ¥
s ed d vRwR [Aun ed. sRey, dddl
AAHL Hsdide, oluiouse, FMcdi-de, gsi-e,
gstrie ol Mol (gl dl Sdl %, usl WA
ARURA, ouHél Ul AHFdlL A drt dldlA 1yl
5l Vigd a9l Bl edl. Hiel [Rgieia vel auedl
28] U3 ddl draAl A ARUMHAE 2L A
Pl AHAddl dHE ddsll oL @A duA
AU ddl Gelgwll-edldl A1l aidl s3 0, d
Ayl [Agudl €.

auqyd [Qu gl (Ballkdld Ha3dol du-l
Wels Agdie @rlHL A ©: Al eum olg
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33 WS Al oA e 52 vl geidiall 9.

Aulydnl otl o WAl Al 2180 was9
A2l 20U dl Hot Ll UBAIREL Yidil
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52l % ARAL 4O B A VRVR 2l Guead dd
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