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Note: There's no exaggeration in the fact that we are alive because of the
10 - 15 trillion cells in our body. Each of these cells is repeatedly
performing the actions in our body to help us get through the day to day
activities. The role and importance of cell are undeniable.

HUMAN CELL
Nucleus Cell membrane
L W—
\.‘ ‘ 1.%‘. ‘
. s &
FAN W)
AN Y
\ . /
£ g - //
—r=

MITOCHONDRIA
DNA

ndoplasmic |
reticulum |

PLANT CELL
STRUCTURE

o ReRERCBE 83,

R VST CBT 233,

TR, 2000 TR, B, LIGFT RERTRCSNLTY, €953 DedT3
D3O FOANF T, eTIBES. . 2,E39,0 e0n3es 2300323 TOANSD

RS TRBNY AP T TORNY FO.

TOT VO ) BLEBTRST AENIWOO. BIRL,0T) 33N 52990T
ROD HO0TWT VERTRCBNY) 93,3, 3 B0es RESTRCBNLOT 83303,
N33, BMH3T. ABR.OT NBIE )T, BIEN,BT. SR
220e3TeC3 R G038 0ANI? B8 Iy, G038 TOBITOE

Fobh3s, SBOT.

11



Dem® IS 0 SoTRVD, B3
| BeTBee3H) D3I

doce SHBab deedricos

The cell |  Omniscellulaa cellula
The cell is smallest
unit of lifei
Itis the basic.
structuralf@nctional
and biological unit of
living organisms.

none:

N ISTONIIREY) BRI, €3 o), BRPT 20T BRTW, IS B33
3REDATY), T, SeEE A, BRT, NSNS 9023 BN 5.
2d233) OTT eIT IR, €T AIEIINY ReITIO.
nY3£9,,:e90TWT ), 22Ce3T0ANF) [N FOLAIT 23953, e3TWT 93,
BB TOLATS S TRESNY FeIITIOR.

none: 3o, 3000, SPEET NRE Mad0éd SRLETIONIANID.
"AEDPONT NOELSBRF® FTIWO HTIFTOTON), " €9:30,83 T3 D
D[R FOTTW IS SSCE).

ny0ee,,: &8 B3 ST AN DTSRI, BCP VY S8/

12



S |

[

The Human Cell

Organismm—

none: YBR.0T Tad BT, VAW 03es, e3a30¢e3 90N I3,
353003 ONNE), €3530¢e3 MNP TE,TBODNWN 30D 0HIesN
220a3TC3 YT 233 "TRC SXDODFTRCTBN" DO B3T3,
BeITRCINY Wit A, m@wdmwm 2331

Effects Of Insulin On Target Cels

Cells can engage inmechanical activities = » 6 H;0 + Energy
T @) B te and utlllzeenergy

cﬂﬁndergo phoch s
i ang 555 ﬁ

,}j
IUEEPorganic

'compounds Ozand OY make ATP

2 ATP 2 ATP

13



Seea BrDodD WwowWodho3

none: €3.)035N 0T ToORETNWN VX 233) VI, S, B33
TSR TS "ARIT NP OWOIES " €903, e9TWTAN R0 TasON
3035030 350BI0T, WOTT HosON TEI,F0T, IBRIW RS HWFTROTW
R0 To50N TIEDTOe3 LITRLTIN, 2I0F 30T 3EDAITIT. A3
WBRZ03 VAT B TS I, BEITW LOSHBT TSNP ), 333300
NIRLBOBIOD AIEIOINIY, €903.

YT, 9030 IS, €3e) SRETWITS FE B8N PIBOASRENT, 2203
SUeCT3).

none: 3¢ Taed R Vo) SREBICD) 03 3PTROTTEIN?
TN, T3 ... e9R3ET TOONE T SRR, 9TBDOTWS DadNOI
B, IFTRORT, NI,

MYBeo,, : TR IV W) A3, WORBRRY. 8N B 8 W3 Ion O
ROTKT 9T3.

NOMe: YO, B9, CITI. BSERIET 22,53 LI, €530 WOTT 2wOTD
31 R0 NE3,0300N e NTON LINTN, N3, 3, T WILS
2320 T, 0RO 3RdAOT 30 IJ050.

nYTee,, : B) 3TT DT B3y SRCBDEODE). 9T O 353053
NI, AeIZ HDIC?

nomMe: L9TWTNRES,;8 HTVBTOR), 220,383 3RS IS, WRTWOI
23 300N 23€e303 BBV eN0MNey 808 VILL,0TWTN AREES RIOTWT T3
R0 803.

MY0eo,, : YSCBR 233) SEERTIN AN T S35003) ?

none: "Y e 02303503e30330;, 2)T/OLOTBE €3 TS0
[AVOIOYATOWE TN OWO IS INVRN AT A RNINTADIC M

14



n3ee,,: YO, 9T, YT, DY DT, T3, e300C8950.
233,50 ) FowEIS 3TETTOI3 D), 20a3TANYD) 2B, V€Y, TR,
SBOINI 3. 9T3e). Tos0N S83;8 deBTHW TRWI ONI, YD,
"MR0T" F2), SERT TRTWEE AN ENS[ANIN 2008 JLWFOTNPC?
nonNe: BEBTNRS BR, WP, BRTITWIN Ja), 30N
FNACNTD) WP WOT R0 TR T &9038. 23053 23053
BDR) RIOTWT RROWNF D, TRBAT . WTWT RJINPI,
QD7 3REDRLD) 9T, 9T, 0303 RO N, TBCPY 903 €S
BP0, 23XTET BT N B3B3 eD0MS TR 02 3eTNWC0.
“BRO0W" BWTW 35230, 0F OFPF - I83,70,,8

organetie

%8

My0eo, : 88 I3VBE RROINY 07, 9T, BXPE)..

none: &1 FRCBNS 207, NRENVE 3LDADY, S3nt O3 BRTEE
3/C3L0 ?

MY0ee,, : NI B0e3 dedTS WRL,NY BFI0 BBAs FOT LA
03 TBT WRTEE.

none: ¢ 9%, VLT W03 i, VYT 903 T8
N[ TBCFT BROELT). NREIBOTV GV ST 230,0350030),.
nY8eo_: €97, BOTA3RENATIE "W 023" B2, O30e3 3R a3,
FOOTL3TN FRWRIZ, 903 AN )a3CeoN P ATRTIISCN)
3PTRP),2I0OTAM ...... . DBINONR BT WST W3R TIE.
2N B0 dedTE WAINY TIFI0D DA FOWIBONE 3033
BT WRTI,E.

15



none: e3ne sNT/eE)2

N899, : BRI, BRI MFNE T 259N e300 2,053 T3,
30T, ISTWoIZLI3?

none: 3oy, 9T FDON MFNS DTT 2307 033,38

N899, e3R)e330, DT 20N JNARITOZT 20T ONOI) e,

230 VW 903 3¥RL. TN 20T TS SV0TW) 2N 0883
DVOMS, ?

nome: T F2,9T 00T A3 e9e).,

nY3e9, : LTINS 2wOT) 00T N[N TOIWT DDVIN IS ?
nomne: T FW,L9T 00T AMIEI.

nY3e9,, : LTINS 20T 30T N[N TOIWT DIINZ,S ?
nomMe: DT R, ALY, T,LLATT 00T AT 3. DN TOA LY,
00N 30T VBTPOI THOLY, SSN TWNDMIN TOR 2E3,43,
BRI

3o, : €3, 205B 200N 3)0T 300, 339078, TBSCTY TN
BDOBRIVTWAT AOF5edATOITH WOT T, ALY, T A3
ITT, T, "e9E" €90IToT

none: SN eI D&y . VWS, FOW) LB "F 93" 9033

"FR" 903 FCDT L.
M3, : 9030 IS OB S 38 ST, ROFRIFS
SBO3RET BOnES.

he Indlap Sags\wﬁw
S velopgd Atomi
. \~¥ Phieory ZmG_QO- ar

- (S ¢

”Every object of creation |§’

made of atoms which i |n turn /
?ﬂe_ctw‘h each other t to. m

olecules®

OLO D FTeewal , Lad, Uodmm M

TR BHIRBODOT 33, B3, INIOT BROLAY TFIab 27,
BB AZRTBNG. Re303) 2600 TRENY 00T S, 3T

325000 BT (BB ) 90,83 ROBITY 3RV, TSI a3

16



BRELDD. €32F00DET TOT B8 IT,T D), eIa3T PO 6

BB ENP) AOTC O,

(1) W35 (substance) (2) MYed (quality) (3)TE (motion)

(4) o5 (Universal) (5) &I (particular) (6) Aede0003 (inheritance)
9530 &0 ) 303R0W) NRVTRF) evInP o

0w 0350NE DI, €3 9N BWS IDF R, N33 T3.
EINY BFS W, B8 B3[BT, 95503 ROBFREFIOING. 23¢3
2363 e9600NY BOOSRENDOT BTN e3THI . 83 BN 3oes
T3 AROT BRY), BT EINY BRCBBAIOTIINIZ &3

none: IR, B, D LY. 2600 [VRET 0T 933 BEPT
ROD ISIN 9FTE BSNBRAT ST, SN 3PORTON TBEY).
ny3Bea,, : 2363 2363 269,53 230030, PVBAIBENL BT 235080
SRLTOCI?

nomne: SeCBRETE 203D M0 FPAE YWN @303, SVTO3RLNA
233) 30390 3308 T TOSIT FRCERNTH B, T,

330 wa&')ojmﬁ ARREIAONARSIADINS

"
A
My
§
Y.
/}'

DT IODT, TR0 903 DTWT, FTCLWOY XY 2T OB,
nY3e9,, : PSRBT BOIT), BELATOT) eDTOTIODNT, LIEINTS,
R0 903 TR,

nomne: &3, YBJ,Q), BGFERRTROTI 35, BWSWN de3DA0s
0TV 3T BRT, 29, )0

MHTea,, : TR VWS, BSON PRI FoDI, &3 SCDITA.R. i
FOY) B3 3CBALD INF ), SECTD.

'3 nmmhﬂﬂ nul;"ﬁull

B alamy stock photo

17



!
!
) Y
Mo,0,(NHyy
! AN

oM MOLUCULES # Gell b

Atoms make up hody ‘ 0 l,h
Anadultismade‘um de& %

| 4
of around * ", wart I .&‘ 863;3 23@

(7 octillion) atoms.” UMM
0 26 taorcbod toto Shidh daealricod

nomne: ©0WT 3TN 9 2T, BWOFOD VIY, €903CBC3?
nY8e9,,: L9BTINRES) ROTOD B, B8 D), 233 SeBTIN
QAN 23D .

o Atom

\
d Molecule

; Organ /
P Wyl

2

T e 0 .
WL, Tissue

Organism

18



none: "¢ DD 3002W0H0I3" 2,03 2,07 WNIS03®
003D D), 3T TRWIILI

9%, oW 0D O3 - W 230, VT OFF - IS, FO,N

tey Protein’ oo 4
| T Mo einEare e

ﬁ HOMAN ogethebf[

blocks tg or 55Ues in

0 Y heBg c‘ Bmuscles,

I A
PROTEIN MACHINE il

cntncalbody parts

MY8eo,,: "ODO0IFj20BT" DTR W NY ZlBH "ON0I)" 203,
"TOBT". BRTONR 9T, O3 ODOIJTI W, TP I ¥, T
900,53 BRD, SFTRF)ES TONI, 2008/, ODOI) LHYOTT T,
AR, ---- e3NICY, 2OT MIPTEITR 20T OO,
nomne: 88N S3T03) ST DT A€, 30N DN MOPTE
FOTWT,NTE VLI €9230E e3008 TWRTT BaDATN D)) &3230,,N
SEBTRO3 03D D. BTV e9e)3ae?
nYBeo,,: 0T, ODOI) VBLIPT 303120, S ), aNI), LT,
SBROT H9)ed053 NI, W3 2W3¢™.
nomne: "5¢3000A0T 2WRTTERY, BT SUeLEEEs, Sed), 00033,
£9¢)) &Rt BTE3 BRBICTRE 90 9T, O3 ODOIJTI W,
BP0 9038 3L ATRTBISTRC?
MYBED_,: 20T 2069,T3 @303, 200T ENPDETAI LI €9 903 3LRL.
2003Y, BUCRATION 9eINY) BUABBBOINTE3. LOT 2069,
9200 2363 23T W,T NI, Bt 233 e3Ton 9T
FDROTRILIT LIINE) 95300 23T 23T DR DRI LI LIEINY
ZRBBONOTW BAD, N3,
none: BELT, TP 20058 9D EITT SIMenedt TBCLED, 93 IR
Ry R, ITIE 37353

19



ny0ee,: D BN 230 2300TIWIN OIS BT TCED

nomne: IS T, YT B3D. AD), XT,0, WTHR)T 03, IO

BoIWT Fo0 IN3;3.

MHBee,: 9INTD 0D DB, AFTE BT eRLINY T2FS Bos0NT 343

9,23 T, T 23F) 3T 2L LT

Note: A molecule consists of an aggregation of atoms held together by
valence forces.
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Note: The term amino acid is short for a-amino [alpha-amino]
carboxylic acid. Each molecule contains a central carbon (C)
atom, called the a-carbon, to which both an amino and a
carboxyl group are attached. The remaining two bonds of the
a-carbon atom are generally satisfied by a hydrogen (H) atom
and the Rgroup.
Amino acids are molecules used to build proteins.
All amino acids have a central carbon atom surrounded by a
hydrogen atom, a carboxyl group (COOH), an amino group
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(NH2), and an R-group.lt is the R-group or side chain that
differs between the 20 amino acids.

Almost 20%
of the human body
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AMINO ACIDS PEPTIDE PROTEIN

Note: Proteins are long chain-like structure, with amino acids being the
main ingredient. These amino acids are connected together with
peptide bonds, and a few such bonds linking together form a
polypeptide chain
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Ours is not the only universe

These multiple universes arise naturally
from physical laws

which are separate space-time continua,
each having different physical

laws, physical constants and perhaps even
different numbers of dimensions and
topologies--- Stephen Hawking (1942 -2018)
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A Brief History of Dark Matter

1930s - Discovery that cluster ov — 1000 km/s
1970s - Discovery of flat galaxy rotation curves

1980 - Most astronomers are convinced that dark matter exists

om
around galaxies and clusters

1980-84 - short life of Hot Dark Matter theory

1984 - Cold Dark Matter (CIDM) theory proposed

1992 - COBE discovers CMB fluctuations as predicted by
CDM: CHDM and LCDM are favored CDM variants

1998 - SN Ia and other evidence of Dark Energy

2000 - ACDM is the Standard Cosmological Model
2003-08 - WMAP and LSS data confirm ACIDM predictions

2010 - Discovery of dark matter particles??

DARK ENERGY 30 338, : 9030 A® €93,TF5a00% WO 33, A CR.
BRTITTOOTWE T, L)FQTTIZ T DO AT, T0BING.
(Dark matter) D T9: YT €93,T;520003 TED AeDR . WF B
RTOODDOTINE 953250 OIIVeHTIE 35TV AP SNY
RTBOODDOTW SRECBE FOG35e)e). B3T3 93, 3,3 903 S,
NRDTT, WAIR. 7,6, AT,V AR, &D0WITRN).. NosO8 NP
3BT &N AODOFRIZT. 2WDACH BT T ONT,

32



QAODO0ZYANZE. MITIT,TREBANOT €938 WRT, a3A,e)S ReddlaD
VIS 3B0ITN TOT 003 T3.
(The European Organization for Nuclear Research known as CERN, is
a European research organization particle physics laboratory in the world.
Established in 1954, the organizationis based in Geneva, Swiss)
23€ed0 SNTT RBedAE T3 TFYOA3RMOOONTIE). RIe303d 2500
)2, AN "T3e3 TE"TOT oBOINES eNI), I, BWIOPS,
D03 FOR ATC03TeoN 1954 DOTOR OIT 3N
ABTOVDOTW SBRT. 92300 TOWIGRT LIRET J2FOCNP S,
3303) 12 3¢ FZ0ITE), 353, BWWFINYE)., IBDAITITD DO
VD), B0 FONS. YIL,08) F3eI0ITW FOBRELFIOD J033T
WWINY TRDE ITE 3MRITIT. 9 0T TOO3/EED.
nonMe: Do) ONTRER T)aoos e30TWIZIIN DOTB® W) O
LW IO B0TAH LIV ZRRIE DML DO FPE3et
3NATRY)EON DS BEPT 303D " RPN, e, TSN BaE3,
00T FINY 92058 a8 CITE TP HOT 203 IITE SHN
313,38, 03D, B3eve Geneva NPT 3ECDRIE EONETIETN A€
"R 3E0230RD EHIOTIIN €353 A)a),y, 8, OVEITI) DOT
LT D3 IIN B8N I3DoN SN BT B3, 43.
M0, : TO.
none: T3 8% DRODN 12 ¢ FZSTE). 953500
RT3 03 LITWON YR, VDTN el BCY 3€D. WBF 008
93330 DT 90D 0T D) BEFP3 BRLD. D), J2FOTNPT
€30300 ) L9IE..
M3, : 98, Y. DD T0I,33003580N e300IZ0T B9,
VWINYS). 9T T 203D, QDT 35303 Y&, TRTIII
TYORI, YO, TReET TN T3, T JFOBNFT ), WANEN, )eFT
PDIENIN AR A6

sngnio dvhono drtabro Ao

ToB¥ DTS BB D, ,eedTed
B9, 080083 833 D, BeHBE3

33


https://en.wikipedia.org/wiki/Europe
https://en.wikipedia.org/wiki/Particle_physics
https://en.wikipedia.org/wiki/Geneva
https://en.wikipedia.org/wiki/Geneva

ona) erteedd ok dah dortd
BpdogonabBesolyy oF 30Pes, womd b WEDTadry.

D0 B, WA, VT WWRT AOINF R, i3I, TR A3,
DB, DRRBTR T I2FOT 03?

nome: 3. JZTOIOD J2F0T YBITTBOOT AT/ 25e00NANE d3 T3
TOS VW 903 IR,

YT, : IDON TP, QRO 0TIy, D€ SRETBORCTI?
none: JB0RT S TG FWOPIN TOI 0TI, MG BTN
205, BREB. T, FNTLT ADON FéEI,EION TI0TW D03 DONRB,S
OB, DD SRS £=3?

MYTea,,: BONT YR, DON 50N 0B IVT BEYD SSCTRCED.

NoN: )30/ 3008 23008 SN 3@ TRARD. o 35& 2393,

e‘)oﬁwe, FRBITT FOY PWIT 90I3. FOINR 3@@(% (Amber),
QONYT (JAOBZPT, Vermilion), Co¥ (Resin), €981 (Sealing wax),
ByeeNA 3 (Maclic) TP, WFADMISE. 88 LSRN NTS),
eVTO3PENR ) - FD 20£9,T3 eNCLITI0I T T)ads 03003
SDBTRORTNTT. DB L3I, €3 203 3R, A, Tod
FE3O0T BT DONT e3F03 ITIoT. YD), AT R, YOI
333 DONE, BRTW, 3TOTD.T ;8. D), :39033¢), BEHTATT) 93¢
B0, 20N AT YT, VP ). 30N TO Tjads 93,6, DadN0I
W0, N )3V TES,, TS RL?
M8e9,,: SSNOI A W, N deTDAIR. [V BDOT WOT
RPINF) WO, N33 :3.
Note: It is coated all over with a fine durable paste made of certain
ingredients like Amber, Vermilion, Resin, Sealing wax and Maclic.
The colour of the paste is indigo or blue-black
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ROMe: N AW "B D). 96% FTO W)ads a0 3), 38, L9INWELIT 3R,
B, NPT 4% 23503 SN TCFT 3R, QOIZR" €9),:3E33), 8
233 30R3T.

nYTe9, : YRL,DON IR DI, TWTHBRF T, BRLDA IRCBRT3
QAN 9IRIT, TBCED

Rome: 9%, D0n DB, F3IDRISE. BB BCoON o
23505833 Dark matter 030, BT DIRE Dark energy &302F0D
QBT YRDON AL T, WD), 803 NI, ITITIN 2363
F3ARRIE AC3 803.

MY, : SPETY To FBCFHE 3903 DK BEPT.

none: o)) Ty YRLDON e 903 TR Le). BOMT T3¢
RT3 D).

MY0ea,_: ©9¢). I3, , 9R,DON Te3T 36T (Symbol). €333 €93,
TLDT 2,30 TOTWIES T3 07, 30T J2FT 2300T8/aCEd. SN
A*E (CERN) FA3eMeeadie), SBO3NE FORT,E 3BT 3330,
TYOSRMIOOD 9302323 TDOLBTE). 3580, T.

35



-
Dark Matter WHAT IS DARK

Dark matter is invisible matter that we can't ENERGY?
touch, or hear, or see at all -
C E RN % Dark matter makes up 80% of the universe
CERIN \ It affects the rotational speeds of
galaxies, the temperature distribution of
G E N EVE hot gas, and the gravitational lensing of
background objects(gravllat ional lensing is
the curving of light because of the gravity
of a very large object.)
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93,73 FoB W3, FTOIFS (oM - 2) - 834230, 0T T,

%) O @32302)
WEe

‘Q\) Wa
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jhis, |s;my“'|mag

sTRINGS

N899, HI[EC MIGERN FOT 00T 3B3,. IB,T, DN DO
eI 903 3T, BT ONI?

Rome: N, D, 2I0RWED 2350TI200N "R TRANTC DedrRe)

3T e0) BVHRE" 903 L90DT), ). AT, FOWRRDA €3 3503
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TELLY. B, RIS T0 IRV BRNF DT T FT
LBRTISN?

MHBeo_: B, AN BRNF T Tart FTONE) . STLIT

I, B) B3 RTO F00BT BRINT L), de3R BT dOT)
3PDT .

nomne: &BON M3, D), BCINED, D), WAILNE) TeSTNTT?
M0, : 95330 BEPIWT D35 A3s. DSN BB I3 00N T
T, NT A5 BEPHS TCP30T 30O

none: e3n NT/E)2). LT e3NT T DT e, LT
WooN 200B3E.

ny0ea,: BOTM 2300T25T3. DD WRENTY B3 YON T A0
SPEBIONE), €8 AT AN IITE 31039, ?

none: SN P0R TE 3N, W3 9 FeS B33 S T 9TE
311343, Bed YOTRON A0 BFE BN RE3L0?.

M09,,: T B IIT 83,80, NT ITVOINDTT ROWOFIE, 233
BRCBALN), B3 S8 OTE 0 TRE. B8 WTBRY AL

D) TOLET W, L9DAINEIT) FOG35290MITDE).. T3, )3T
230 BB ROMON YONLRTE), BT HB YTIZE. ), RESTAOD Wi,
T3 WO 0T RS D2 A CRITS 207, eJ2FOT 2300 TBSED.
none: BTN, 200D TR, SRNLOTD HITITN
SRCRTPOBTIONI). Ioeg) BasON €9 930,300 RRIANS,S.
3o, : IS, 3L 3R JWBTTB FTRELT OIN A3, 233,38,
ITIT 22, TBIWINT T, DT 233 9L). 3R 3C.

RoMe: BRBIN WOT LITR)L. TIWIN e3BREMN5a303 €TINS, 2069,
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SR DR, BF3E 803, B2 233) 9T, eDT/OTC ) SCRTT D
BCFWTIDI,?
nTeo,: &8 IFF,N 3T TFNS DVR) RBWSNYD TRBIo)

’ . ~:E‘ Ny
QAL SN

& il SRt
S e 530 hwel

23,08:3ifB3anIBY v DEaded
ogdas (P8l 710 . -
sEher Aahs, e 0 a3,
SIS 308, 3¢ 208

v Q&&mdezzsr T0) mézsbs
RERVR), 203 8w Jded3s

rone: S, NTY I2T0,S DIITN Y3, 233) BT,
A25e30N0ONP 9B, TYLITOR, T3 TPLDE WO B3, ?.

ny8eo,: TN, FTET o, ST SNTI e3NT3,.Bd

none: "Rt DOD TRIBN" 903 €97, TP Tonon DEZLR
SRRV e300 2e3TRCSNY AR/ 9.

38



o ¥— ) SN P av - ® Cell Structare

The cell

'Thecell is smaHest__j ,

unit of lifexs

" Itis'the bast

""structural,f‘”nctlonal

...and biological unit of
living . organisms.....

none: &3, "o DAOD Be0WBODN03" 9038 BCPN €30
IINY AP IO TR B YOS
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Atoms make up body
An adult is madé‘uﬁ!

(7 octillion) atoms. -/ op}.) m

en Db tdeofabod

" This iIs.my image

NOMe: L9933, PN 2VVBT BSNPDE). 903 fag) BCLD
BOMIN BT €93 TO RO TRIOD 233 YLK, T°TWRC? 93?7
MOee,: DS, NPT 3, LI LIPS ATF 0N SNAT TR
TT BWIOD W, ), AN WBF R, ROTFRIFS e3008030,0.
9IS WS TN 110 3 BLIIT.

normne: 20 YVTIBTT TR IOV WA, TRPIT 3N3y3.
M09, : 923N 32T LTI, ReNPEAIET 20 LoD
330 D.0R 2T, ANY TOBRIFES VL), B L. MOGS 50T R,
e)EVBW BRWIE )OI, 30BN, 3¥CDe) €903 IFTT
20T2I5T3, OVTORT SINR PR . T, T StdINY
)TN FONT V), 603,

9EINY TSSO, 9D FOFRLEI 1900 DO QTO3Tzo0N
SRBRT. 93T 2DOBRAT J2FTHE), 32T DI 033, Bohr 1913
8. RDORAT 30T. 9533 &)TOT "eNGF 0N E). AOOT0TS
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(Ses€39y°) neutrons 203, (F)E3R) protons wF¥NRROTB
(Ses8.030e¢A%) nucleus BEW. 9T RAIZ DR IDFRI,T (DSTo,,SNY)
electrons a3/0CC3 RIS "

~
Y

— >

'Ifﬁom all 't‘l"l'é"émpty;space

i ‘5‘:—.'!1 _"’"[ P N
\from the’at s that make up all
BIA i A N S ¢
‘ mansion,the planet;-then

-~ R i 4
rotldfit-all inside a single
WAL

; / 913
¥ P !
The atom s a basic unit of matter that conslsts

of a dense central nucleus surrounded by a
tloud of negatively charged electrons

Oetes

€9£0) €98 B, WONTS. 93T ) 99.999999.... 2507 200NDT DI,
335230,0F A3;. 3TN AW 1R, BNTE) Tdes e,
2000 AN BRFNS 22D, INWT €3 2363TOINT ). 200D
Re2NFTER,TE). GTBTITI). 90T 2Ne3C). 220NN, VORI 220V,
L) 2200, VO AN FOLAZLI0WIT) LIjaN.

€9£90e) ) BOa3 LIINPNOIT A9, FONDT (B2 eIE3VT® ) VI
eIENTED subatomic FEANED 30,390.
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Elementary particles are
the most basic physical
m G n 7 constituents of the

als P

\ \ , ‘ ' mmmwm

\\\\\ﬂ;’/ 4 55’3('{%1) 7/ typesof particles are quarks
N  and leptons,

W50 N DT LTS YVTLILNTEIN DS (subatomic) FEONPLES
0) AOOINT, PVFTEILNTEINSD: Y 23¢T 23T 1O Rew,, TEANY
ROBRNDOT e3Ne3

QVTIR: &3 XY, TEANFIT (T, TSE) quarks 0 FLNPOT
QAVEEIVET SUR5E3Y° e NI, W3R .

9) EDRDLIPI PVWEILNITEINE) : Yo 00T RE, TEAN PN
I IRNATRBITDE).

NTR: (BT, SN) electrons, quarks and leptons

RO RI TN (To,T5) QUARRKS 03), (S&09,~F ) LEPTONS

FONY BOONTIONTRIZ . V). edT3 3RO TR T T DI,
3T0,0° WORFE) SVTOINT 0 2e0E3T03 B3NS 3.

NORLIDITINY) F3OD T

A, AN YTEBNR 9R0D053 eNROLRI TLONY €3J539,3
EOBT9,T. IINF D, LJONTA eITIONS 3003 “periodic table”
0232 WFRIT03, DRDLIRI AU LILNTINP L), e35333,3200N
DONERA 9INY TFS e3700T T3 203 "GVR LTINS
RONTOO "particle z0o" 0 WE3, VLT, T.
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N3, TOW 93503 8230303 ), N "B, 3% 8033,L0° " ALBERT
EINSTEIN. 88 230, dT9,. ST B AWCEBITRDT, WTODRTD. &8
A, AN ATTBWRAT dTWOINY S3PICDOT eIXT e3WFSNE
520, DT ITE TOBITRF,LIIT.

nomMe: VOBI® &jedon BN Ded2),00 Y30 B3 etédsat
3RATPODBT &) €939 ?

nYTeo_: 9BON A3 OTOLT e953DT T, 1879 DOTI 1945 3
93RO, 955N T0ed2),BU0 YR, 33,3y,

RoMe: AN ITR) WBY Tedd, SRR, Doag) 3CE3eC
3RATROGT, 3dymate® (Madame Tussuds wax Museum)
ROTTOOANT T3, 330¢e0T3 30230 Be3.

nYJes,: BT, €3 FEte3eL BB SCTR..

Einstein’s researches are:
1905 Special theory of relativity
1916 General theory of relativity
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1926 Investigation on theory of Brownian Movement

1938 The evolution of physics

In 1905 Einstein unified space and time with his Special theory of relativity,

showing that motion through space affects the passage of time.

RoMe: YO3T I, e, To;TE). B3 W0TT B3T3

VWINPN), AWl 9T AN3;3

MY0e9,,: €938 AOFRIFING 23005 90INFOTT:

* 33 03,3, AT, O (Absolute motion) 02T B Q). D,

BN D3R0TWT BRI 300OT03, TN (Relative) FDRIIEI.

* WP 3N 23003F) 00INOR 2,08 YTIZE..

* 323, SNTS, (BPBS e DRI OSTA.S BN TLH

RENTA, DRI OOIT FDONE,03 T23, 3R, DOTT RENTE,

BRI OPOST BN mY,3E3 (Time Dilation).

90303¢ WP RENTA), RIS OIS 3, MFTS), M3

(Space Contraction).

* 323500 e 3), BYNY) VTR0 2300@oeEINR P08, E = mc2.

* 2B BRY,NY) 953T0F-RaDODNY QT0I 3 (Space-time continuum)

OO, &[T (warp) RRPRIZS. B8 STHNRRPRIIT O R voey)

93323d RIS MITIT TR T3,

Smane3t d3,3¢) T NP AVTTRY, BRTW 0T

e3TOTTOONNENYS. WHYNE TS 20IY, WO 2N, C9IKT

OI FRBAY) 9TOD FOODOTW SBRT. 9WT ), a30D5z00N

"e30), €35 8032,£0° " ALBERT EINSTEIN €3 ROZtE3S BRT3,

3TOTTIONNF ), WOTTR,0T3) WBRDTIE eI, WO FToT0303

FINY 7N, QDTN BP0, 3.

Note: This, in a nutshell, then, is the General Theory of Relativity, and its
central premise is that the curvature of space-time is directly
determined by the distribution matter and energy contained within
it..
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https://www.britannica.com/science/relativity#ref252878
javascript:void(null);
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oODBh TedI

E % Albert Einstein's

Thi eneral relativity:

| m\lun NaWLhe Targe-seale

%
ode-ode-208 wabdevrieomd
wrirtevmd wg 3ddeed3).

& ohHOT WE FordTVen ~
ZdePrieod.

0033, 3RS 3B =

S, r‘ba?ea 800ns B3

UNIVErse ay A uu\ul surfact-in
four dimensions ‘(the llnu dimensions ol
spaceplus l|||m

I'he-gravit: ionalforees 1|1 1Ehinds us (o the

carth-arises from-thevery Structure of

that space=time continuuny;

Quantum Mechanics

aMenedt I3,3¢), Joay) R ACTVTTRY, A, L0 FLONYS .
YN BBIONE). JZOD ToJ) aNIY, WO 7, LIIT
L)RBOINF ), “FO,0E3e3 e0T5DT?, "QUANTUM MECHANICS
9233 TPRE IWITNPOL TR BRA 23900303/ ¢TI 3L
33D,

€960 300230 RED,TI) DOT PN, e3T3T YLIWEILAITED LITIT 20T
FRCES PWINTRY,, NI, T. YOI A, RED,, SA,NY TS 03I,
YN e35e3TB/TT W, 9D I, AN FODI,T BN
2083 d W, BOK "F9,083e3° eNTO5)TY" Quantum Mechanics

*The movement of these particles
Quantum Theory:
|smherently random. 4

4.
There/aré ﬂve main_ideas ik

Al *Itis physically lmposslble to know
QuantumTheory % Y

both the positnon an the
-Energy‘is not édntinuous, but

comes ihismall b‘ut discrete units.
i1

'Thc (‘Icmcntary particles;behave

bothlike particles and like waves.

momentum ofa pam'cle at the
sametim TTPRTEAN
*The,atomic world'is nothing like
the world we live in

€952 €930 WWITWE), 202TV&3 "FOWRBR,, FTOBRED, " DO
DCIODNE). "VBTLANY) 2, "TD"T03 N33R, "STON"TWO3I3
VIFARIZ 3" ARWET TRDOT ISR LT|IT.
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30T WWFINYS), “Heisenberg's uncertainity principle” & &AsE a3,
2Je3CW YBIR RRIMIH.

N QDO NRLEY!

&) 1), B0BNA D, 50

= pveay
AXAp2 42{

WERNER HEISENBERG (1901 - 1976)
THE UNCERTAINTY PRINCIPLE

Shtos that atoms aro in more than
aone placo at tho smm time until a

0 ‘o'rvulooksa HwHem.
\ 4

Werner Melsenberg (1901.1976)

Winner of the 1932 Nobel Prize In Physics

FUNDAMENTAL FORCE (o033 33 NneN):
1930 DO AReITOT) I, AN FOBFREFIOD BN IT,T) B3
D). BRLNE) SRR I QVTLILNTONY 2303 DO, 3PP
33N BWOBDROT BSMH3R.

> o

Strong force Electromagnetic

binds the nucleus force binds atoms
®-
We_ak f°.r°""" n ’ Gravitational force

radioactive decay binds the solar system

GRAVITATION FORCE (MYT)30, FRF 0 33,)
none: 3¢) a350sT AT/, LT E.T, SRsEIT® 930,33 2T, 0N
MBITYTRECD JFOD 27, €9053) e FOTRIES 0TS 903
€980 R, BTN TR BXF 3T, SIS0 S8y
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M8, AN ISDS 3B, 250% 803 SCTID.

1687 B RIe000N S5 MITFTREED 0N, BECLT

Newton's law of universal gravitation states that every particle attracts
every other particle in the universe with a force which is directly
proportional to the product of their masses and inversely proportional to
the square of the distance between their centers.

Einstein further unified space, time, and gravitation with his general theory
of relativity, showing that warps and curves in space and time are
responsible for the force of gravity

2yBI* BWANE) €953T0F-ReDOINY JT033 (Space-time
continuum)OD, 3T (Warp)RRPRIZES. 8 BTN P RIIT O P3¢
V) 9IRS MBIT, TREED T3,

1) O3, ve:
2) J)cb a‘ JS2030D &

3) ?Demm)&)d@d)a 93BT we:
4) DeITVEDA] 5501»3 [AISH

ooy (BaHY) Hdes0n

S8 e Maxwel D020 DD D2
68(“-}\) ‘cbo"a/aeamr‘? £35° T Do 2,0T3e auae)ulfaé
25&0@0 drawri%b cDOCi.) 2eed33.
1970 B Ma=° Glaswo D) Joni&rich

DD
B3 “oedn, ec:)ezs‘ B3OD” Do 0T DweIe3 BSadD
e at O cDOCb 20edJT cbm‘t)ri%b Bz Soen),
VONRT, H3eBODI Nomedai‘rﬁ,’e?) ‘Odémﬁagd

ELECTROMAGNETIC FORCE (e33R, &50;11,83% 33.)
nomne: BRI, 9TAYSE ToT° BRRATMOT) Ty WIO WO

OAATROT) BB, T® TJ, Toz0N YT 38 IRV DOTR
BADTWON RRIB). BN, TLLEIEW V0T AFTRPE OWTS
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https://www.britannica.com/science/gravity-physics
https://www.britannica.com/science/relativity/General-relativity#ref252889
https://www.britannica.com/science/relativity/General-relativity#ref252889
http://en.wikipedia.org/wiki/Newton's_law_of_universal_gravitation

DT TTRRIOD 30¢DAT. 9T Aag) DTTBY ALDA ST,
BT Y, Wi, BCYT B3L0.

ny0ee,: S8 DT 3, electric force and magnetic force 2,0T3 308
electromagnetic force €92595X8e30083050 3.
James Clerk Maxwell (1831 —1879) was a Scottish

scientist in the field of mathematical physics. His

most notable achievement was to formulate the

classical theory of electromagnetic radiation, bringing

together for the first time electricity, magnetism, and
light as different manifestations of the same
phenomenon. Maxwell's equations for

electromagnetism have been called the "second
great unification in physics" 2l after the first one
realised by Isaac Newton.

nyTVeo_: The weak nuclear force
Since the 1930s physicists have been aware of a force within the atomic

nucleus that is responsible for certain types of radioactivity that are classed

together as beta decay.
A typical example of beta decay occurs when a neutron transmutes into

a proton.
The weak nuclear force, is the mechanism of interaction between

subatomic particles that is responsible for the radioactive decay of atoms
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https://en.wikipedia.org/wiki/Scientist
https://en.wikipedia.org/wiki/Mathematical_physics
https://en.wikipedia.org/wiki/Classical_theory
https://en.wikipedia.org/wiki/Electromagnetic_radiation
https://en.wikipedia.org/wiki/Magnetism
https://en.wikipedia.org/wiki/Maxwell%27s_equations
https://en.wikipedia.org/wiki/James_Clerk_Maxwell#cite_note-5
https://en.wikipedia.org/wiki/Isaac_Newton
https://www.britannica.com/science/weak-force
https://www.britannica.com/science/radioactivity
https://www.britannica.com/science/beta-decay
https://www.britannica.com/science/neutron
https://www.britannica.com/science/proton-subatomic-particle

3 SDPVP BB, electric force. magnetic force, weak force 2,03
ot Electroweakforce 9239735000000
In particle physics, the electroweak

- Gl interaction is the unified description of
" Abdus

" Ste erg two of the four known fundamental

" Each pl independently found that the

e could be unified with interaCtions Of natu re:
' electromagnetism and the weak
interaction. Although these two forces

appear very different at everyday low
energies, the theory models them as
two different aspects of the same force.
Above the unification energy, on the
order of 246 GeV, they would merge
into a single electroweak force.

The strong nuclear force

BAD AR AITO03 €98 FFONIWoR J3,. 98I FCOWT) 3ad
SRE3Y, 20, FE3RTE, 230N VORI 33, W3 oz,
VBY TR 203, €9£0eINER L AT, €969) T, WO 203, 9
239020 ABAMNTS)., tNBI @03) a30AII .
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https://www.britannica.com/science/strong-force

Weak Nuclear Force Gravity

‘e - @ ©

Converting protons into neutrons Releasing radiation Adding motion to the Universe Creating energy

werts

Electromagnetic Force Strong Nuclear Force

2= & €

Forming atoms and molecules Generating light Binding protons in atomic nuclei Breaking the bond

VO, BNROLPRI JFNF ), 20T 23008 LITI ;O 2300T3I
FOD3, AT ), NP SBAS (Theory of everything)
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S_Jéoifaodj 33 (force)ri
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Discovery of th el Ficld

Super U .
UNIKFIED l-ll:, n
OF AL THE LLAWS OF NATURE
Tirecal Frorerntial of Natoral £

Unified Field Theory
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Lo e ) | === |

Electro
Weak Quarks Leptons
Unification I

B . [Eae]

Unified Field
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nyoee,.: STRING THEORY

The most promising approach appears to be string theory, which requires
10 or more dimensions and describes all elementary particles as vibrating
strings, with different modes of vibration producing different particles.
(R0 2T30,03) X3 ,BD.BS ), WRI,NY TLFIF0NTY, de3DRIE
BRA DO, 3REDAT. 0.9 IO J3OSEE). T3 AWT
BBAT TR, NI, T, ROWOG IZ,NPR L), DT AMNI . 5
200,030 FyToT "A,,0TF" YT 3RLIS 30N e00NI), BT €93
RT3, TODAES, BDaY) €30350a0NY JF O T .edT, )V DI
INNPINTIES PVTTLICNTNS) & A, OTF TOBWSE eded T3 DLIOD
V(S ENICIICINI SR NN

J393) o, WIFSNS), IT, TEWIOND. O WRINAPTR D3I, 3,
ST OO WM, T 3T TRE3,T9,0.

)2 AN TR NPT D3I, ¥ IFW I NN

gravity, electromagnetism, strong force, and weak force ¥30de3
ROWORNY Wi, FOBRES 3503001 BRTBS eI S BRA
ATR03K "A,,0TF AT,03".

QT3 guantum mechanics with Albert Einstein’s general theory of relativity
A9, 03NP TR, ROO3RCLAI BRA OON €9T53) e3503TRES,3D.

String theory proposes that small /.i \
loops, about 100 billion times smaller - E
than the proton, are vibriting below >, ;

the subatomic level andweach mode of
vibration represents a distinct.
resonance which corresponds to a
particular particle. Thus, if we could
magnify a quantum particle we would

see a tlny vlbraﬂng ltﬂng or loop. /7/

o a N
framewo! ichail All matter in theyuniverse ispy 1 \
pa& flo 414 i ukimately made f{’of atoms whic‘lr

réptaced by’d e particles proton:

utrons %
electrons. These afe ultimately made
up of Super- Strings. Life Force Energy

intifn Je &g‘ :sul-atomlc P
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https://www.britannica.com/science/gravity-physics
https://www.britannica.com/science/electromagnetism
https://www.britannica.com/science/strong-force
https://www.britannica.com/science/weak-force
https://www.britannica.com/science/quantum-mechanics-physics
https://www.britannica.com/biography/Albert-Einstein
https://www.britannica.com/science/relativity/General-relativity#ref252889

String theory proposes that small
loops, about 100 billion times smaller
than the proton, are vibrating below
the subatomic level andweach mode of
vibration represents a distinct.
resonanceé which corresponds to a
particular particle. Thus, if we could
magnify a quantum particle we would
see a tiny vibrating string or loop.

SUBATOMIC PARTICLES..A
ARE NOTHI.I'\IG BUT
MUSI%@NOTES ON A
TINNYXVIBRATING...c;ouc-=
STRINGS.

O Supergravity

eo33on 2&3orf

éfaC'sU moﬁob ZoJe
(AT}

All matter in the-,unlverse Isps B
uktimately made (if{’of atoms/ whléﬂ’\
Irﬁt(i'f’hjs“ ‘sullatomic_
particles proton&- utrons Q?.q
electrons. These afe ultimately made
up of Super- Strings.

Life Force Energy

All of the differentfundamental
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The Universe we are living in

’1
—rcm—
Wverse! ‘

Note: The multiverse, also known as an omniverse or meta-
universe, is a hypothetical group of multiple universes. Together,
these universes comprise everything that exists: the entirety of
space, time, matter, energy, and the physical laws and constants
that describe them. The different universes within the multiverse

are called "parallel universes", "other universes", or "alternate
universes".
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Howking

Ours is not only the universe

These multiple universes arise naturally from physical

laws.
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Fundamentalll
Forces of thel
Universe 1

4 Fundamental Forces

U -
Bote docer
&k Nuclear Foroe

Wea,

UNIFICATION OF FORCES

Maxwell unified the electric and magnetic forces as fundamentally same
force; called electromagnetic force.

In 1970, Glashow, Weiberg and Salem proposed the equivalence of
electromagnetic and weak forces (at high energy) ; called electroweak
interaction

Note : A Grand Unified Theory (GUT) is a model in particle physics in which,
at high energy, the three gauge interactions of the Standard Model that
define the electromagnetic, weak, and strong interactions, or forces, are
merged into a single force.
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Discovery of the Unified Field There is no measurable fifth force that can
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Energy and human life

Chemical energy
) - Carbohydrates
Law of Conservation of Mass - Energ - Fats

The total amount of mass and energy in - Others

Chemical waste

' - Carbon dioxide
- Water

the universe is constant.
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Note: Proteins are long chain-like structure, with amino acids being the
main ingredient. These amino acids are connected together with peptide
bonds, and a few such bonds linking together form a polypeptide chain.

Primary Protein Structure
is sequence of a chain of amino acids
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9"UP“Amino Acid
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Cell membrane
The cell membrane is a biological membrane that separates the interior
of all cells from the outside environment which protects the cell from its
environment.
The cell membrane controls the movement of substances in and out of
cells and organelles. In this way, it is selectively permeable to ions and
organic molecules.
In addition, cell membranes are involved in a variety of cellular processes
such as cell adhesion, ion conductivity and cell signaling and serve as the
attachment surface for several extracellular structures, including the cell
wall, the carbohydrate layer called the glycocalyx, and the intracellular
network of protein fibers called the cytoskeleton. In the field of synthetic
biology, cell membranes can be artificially reassembled.
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