faee=’ (www.bigyan.org.in) —
47 R AR @1 AT

@ 1 9 7

WL e

wpr ™

L ‘T

t gt

o ;‘:‘*r._-. T N A \thfrfq
107w £
b 4 A i-_'-_.‘_#f
% ai 8 .

-9 fTaF AqFael: GRER T2F

TR A




bg/j ﬁ':/'?l;

A AT | (TCBFF 2004

www.bigyan.org.in-g3 IR I T HALHelo

RS THCH S0o3

QTIIRD - www.bigyan.org.in
(FHAYCRS #AreT - https://www.facebook.com/bigyan.org.in

324 - bigyan.org.in@gmail.com



QRIS T© 2 oY
eI CIETET

3 Fm, FRfoFr! Al G e LT (Tl K| YT JCIF O AL Oh2
(T2 FU AR bEeTo! (@R I| AT ErS TR, N(FRF 0 A8 AN
W G e TAfEfe Sl Ga AR dfe gre! @18 Giiqme SR e
(AR CATT |

gifeg-q fCars TN G T Sefrserima
eIkl
PV (TS

3o *midfaw 711 fea%-97 ©g AT IEAFTWI 4X IR IR I AR IR
SIfote T 5 3R RO AeeifFreseRm-«s o Tt | f5g W2 ogibes & AgRe
TIRCIBRCS 2] T AGI2 F ABA? (18 o712 Fo(> FCHY CTE |

ST RICEES SISO RIICEACES Y
< I

T G BT IZCAF (IS HICeIe 08 e q@ma Itz “¢if @3 ens
Ted G4 THAfFe (6 WMre AT fFa1l” aaawe «F HItes Je MEReEs «F

TSR O ZAHd 02| (1R ZEIefd W04y oo I 19 (e e |
YT R0 S (T2 o7 o A FIR (ACF |



TR

‘Rea e oF (TF SINE (e [t siess f[eareeiiie F10e 8o (e | i A
AR GR6T 28 TR YLARRCR: “Co1l Mte B2 1 6 40 @1l Sl w SEq?” 92
2R(BT 2. QTG SITENDT F20e bi2 | 25T e | SR fifen Tiwe, <o e oF @t
2T FRMR| G RIW @ S A FCAR QPN FEF FPPA-OF Ao, (ONFL
2B FER [@ER 3 &1 @9 s mdfRw-mTRe-Saiaeeq-o% [KeeltTa 3 abfre
TSI R 1R, (oxm2 et 2fogr At Readions Giare g Im Aref |

TIR TRT RO T o2 AR “9@t (@i [eent e @ea? oify @ fawst few fodee o1,
G167 93 STIIAIRBR TS (07 U3 TSI (FIAT 1T (O STAIAIZCE ol (affe1” s
@A QTG ‘@A TN T 92 4 e FERE | 99 @612 Ted e e Siwar e
e ‘R =R @R o Fi0z W @I KRG GF61 o5 ACE, T AL AN 8
ARItTa Q@ ST, SN AN T TS WAl | G (Wi wifa 31 ferebiaif Mg
@, & o wrifiema s Reeass, sah @ e @S s 39, @
IR s PICR ©vge T |

OIRCE ANCIAIGT (FIA? A TS B @I @TIE 749 2 F0e A 71, o &
& BIe ACP? GIR W GFL ACEAP2S FACS bIZ, AT (77T RO Axzresten 61 v
| ST AT, BT AR I ACHD. SIS PN LI A2 AN 247 BT <=y Mg
ACAT|

= M2 TS GFBT ARAM NI SN GFE T TTROC (ST JATRE | OIS GG
o 1 2R, @51 SRR I QFFH RICR: “SIFHITHE qUR6T (FT4ITe ey T3fpife-
(& QIBT TR T R Fo1 20ACR | WA T8 TS ETRISTAE AIE Se[iw
FAR I (SR ATICRA?”

O3 51T Tea fATs I3 SINId (@I @0 @1 aF T A9 24 FIREBT @fR[0T Ne |
NFE (O e @61 7 = fre =03, 9B1 SiTrs Soes 71 wiE SRRifER-a
I ST SR 1 GIR GFBOIE (T8 QS I (T TR 2N1E, SN LIS S
FACS 14T 23 TR TS SN (@A 96 20 SR 21 8F @ | 1611 7 qnifes-5r qraces
BIF, SIRCE S RTE] L (S0 Q0 PIe fo1dts |

5T Trede 2 | @Bt RS FeoM@l, (FIAT (19T GFFN g 2MMF | 4 Al oifiea ae
e foreee | ©Iee I St K000 *tHE Mgy IR AR qE N @I, 9T B9-«
P! (AT WP A AR SRR, wpifre IR e v v Wi i s swiiw
RS- G3 2THBI, @I Q6 AR ToR 4 7 e 7RI 6?7 G Qe (741 ¢ofeeT
AR FC02 =, @ (&I Gis R forgd | Facer @61 Fifse forgd, AMce Seameter @il
APFCE |



SINITA ¥ @2 GFBI2 S, SR (@RI (AT @ G648 @ Jo/7 775 @0 =,
@ COTSIT YT T ©rra T I W =1 Fel I 5IR A AT (TG SNeiead AL g |
fTes ST ©7 08 (T @RI N0ay, @6 TIFMHHTTR 727 Trwrely, @B1 Seva Ay
ST T SREIZ @ (FICA STl 7 @RI ACol 92 9612 *® AT | Rww @Ry $[2
SUTER, SI2 QT *SBI LTS ST IR N I TS SATAEH: S o086 I61 1647 @
Qfae 9 7

BT TS Y AT T W AT 9T BT I 93 ETAIBT 9T AT 5 SN2 (@I BI
e AMR? 92 ATAF TSF 5 AREW S I SN ACF? 5IR0E, AR (T a3
AR T & FACS ACI | ST (TR 2P IR TN (T GFCO Q6] G- T3 24
feifQ, serfootas BoTe-az et wiemE @ Boe-61 wivfag o w1 oite vy Swma
AR 201, ©f 6 7T, IR P @TRIBT 0o [7eet (A2 @R S |

GIRANETE (FTITe W2 TG0 T ([T AT SRR | e [@F 79 QR 9
RO (T SRR (12 O T AGCe &1 G- (RIBRe-Ra-2FeReife-Raesrsmim
GBI N4y 0] [eeiala FE! STy QR IR 1wy ©F Il S@me w3, ey
fReTCa fof (@0 fotet, Gibre SITeg =2 Q| ©IR, QIRENETe (T @ [reFele
ALY, QO] I QIS ool G (BB | FAIR @GR Ol |

TPT, B¢ G35 A2 [Feal ATGPIF I 7T A2 FTe QCeT iR | SN @RI WS
JfeNite SItar R @=ee @S http://bigyan.org.in/oldabout/tosubmitarticles | St 7o)
FeTCs 5, T @513 SoEE @RI sAref @w AT & (@, ArISEre! @EsT @
2F) U2 OF (ATF @F OB "B G2 NI o1+ @R e

GIITRR TRATICS T2 G061 (=B 44T | KiiG qeBT Sl Racs «F2 90a Sy (3 Iie G-
3 32 fRtgrel o7 f47T® offirow Fie (FERS MeH | SRR W7 IF IS *MERmyE SfozmT:
-« fEas TRF9 | §FCe AR, MR 9 =1 todl og fFed T4 o 93 fs
AR SIS N @R SRATFRTR NGO QTN W AT Wiz G P
GRIMA T© T | GTIF TPIARPIE SoFE Q8 QA THIBIE Q0T AACRA | PO 1
(FICER 107 (AT &F I (@T4F @REC G2 @I [Form «fF5amilba aom e e
NIIZT TS NS 3 AT NG A T ICT2. SN GIReH |

SRICTT e, el AfaT ofee @32 2P | GIR AN IR M ERI-APTG (T 11 T
2T, SIZE (12 751 o0 (Fefe R SIITAd #{137 |

@PTC5FT 2034



‘R’ - 93 T T SR

L O SIS (X T T ACAASTRII AICICSHA, TFICI)

4 FTE AT TN (IRFBHTS T RIHE T, wE R, FEo)

+ fracenfs @ (ST, T @, S, Sk geaig)

L ST TN (RS, AN TS1Z)

+ 97 wH, Pifem (NGO “WCFl @ SIPTREnA 295000 oIF GIHE, SN
T&18)

L a7 SEIS! (IS Wy, il T&1E)

+ Rl @7 (NGO “MTH ¢ G IS (GACe, T

£ G T TIERE (W12 7 @¥, o)

* i Wt (FEFSIRHE o= AR, @i, Sk TEiE)

+ IE TIFE (PTRETGT SAFBHES ST GRS, NN J&A18)

TG P (FCRANZ, FeTere)

+ TeTrw GIoET (2SI T ST, FHew)

* IS TG (v o6 2AFEHES, wangam)

* A i (Zfm R 3AFeHES, v zam)

4+ I AR (RS S5 HRTEB, TSR fFew )

% ST AT (SUTH 2% TAFSHBEE T (e Kers, s

+ [ FIFE TG (T, AR JFA18)

+ T TG (NGO *MTF ¢ qu28 @S {eis 2FFoHes, ke 3ew18)

* fEfrer (remf (NGO “Wrws 8 FaFIel (G F0ee)

+ oS T (12T 2TfeIfis, sl gea1g)

+ 97 T, g (NGO “mewe! ¢ Fifercerifefar kv, cofem, i 3e18)

* e P (W, @%. W9, K. TTREE, FIroE a59)

O3 ATl Fares Ree [fey waem 2fom A w12y et feerat @ el (@t

e a7 F=ma — i, P, qere, Fee, =, S, acemifs, I
A&
252 @ AGHIE T - TS

3R A s



G R

|| 1Fe Zfog ||

@ﬂ‘fﬁ,*&?@%’fa!ﬁr&rmmmmm
Gl SfF 1 SSrwe ACFT A AL

TRE (12 FW AR TSl @R T
SOV ETe  ©hy, SIfGfeedT A R(ES
SN (e T 8 SATRRS Sl
(B3 1% &ffs 208 | 7Y (AT NE Cod, T
(AF SR, T (AT (F-KFs AEC02
SMA IRA | SIAE Seeoimee SjfAd| 91
QAF TNFA @I FRce eqrg | 55
(SR, W GG (microbes)  FI
BEol

QIR o7 BIRG ©Itel Sfs 1 20 A
IR, B, (AT = R@lF |
ST HH(ERL. AP OFe (BT 9 fbR-
AT TR Ol @9 @F Ol I O (AFS
3 | fog T (ATBITHRT ST A

T FETS I ol S NERtR 93 @ 3w
I | SPICH SN @ ZCeTS G A
g WiE a1 R Jwi T AT T
SN Ol (@A QFF Y AT O
IARGT =2 201 AT TN T
W SIS 9,00,00,00,000  (FATEH
@5, A a4 x 0% THfe wiew
fmeee ave et sfeda @
IBPCORA-T AT folq Face 00 o
ORI« I TR e S 1 B
€0,00,00,00,00,00,00,00,00,00,00,00,
00,00,000 (%5 &6 @ &I &, ar
¢ x 0%) | UF3 O SIFM, (&BrE
IE T@E G RIS @ SN QI
IS SCTF (@A (T FA FET2 AT |

e sffast (v ) EUBFa 2059 AT



£

Referort @il AS@qEIe I8
QIR NG T IR T G- S
TKerime @ «fAdE 3ol GRIgma
HAGF-2 T LA AR T WS (AT
T 9,%0,00,00,000 IR WA WWI
Aored 3o (T QR S F |
g MR 2oz S 8,00,000
TRI-QF | T A AAFPIC QAT AN
TR AT AFCES DY A -3
SCFRE G S ST AT (F6 T2 1 |
9% (P8 (FT Al AHT A4 @ T
@ @5 fFlrm ofm  AerE
(Antonie van Leeuwenhoek) | oftF O
SRR 97 S 61 T AT | 92 AT
EEE SRR DR EaC i v IS C I ET (616
T 9 @ 92 GRIWI T2 Y AP
w2 todl =, AAT o6 «TF, A ol @3
el (2o, FCER A TH 99 o T=9D
QTR TR | ARSI, &I eI I=F AR
TP fqeala 8 #I¥F (Louis Pasteur) @
TR e @6 FF  (Robert Koch)
LTI GIRIYR TR T @ 9 Fhed
Tt fofee s | 790 55 aud I @
Tl ¢ BeIRfECeEnteT «3 we wlt ufe
F QY1 QIE [ o SETsiey
SRV OF T OfF  $50¢ AT Hieea

AEPeGE GRe

@I @@ 7R e F40 | 74006
FF 97 WS o 2 ofied e
Fifia™ 29 (Ferdinand Julius Cohn)1
GrTYfReeIca T2 STAIBCS ©ftns Sl
AR | FE ARG HELAN Gl Wow @Y
N enshm A BE @3 gRer @)
fofg oaa1 1N (4, em3w Teonf) &
Qe AR T AR
(pasteurization) *f@fe  SRFH |
AEE AT HICT S AN AE
TR G (12 “@ho ST F 2 AT |
G Reeltd oF 9 TRIERE SR
T RO 2AfSEeE A ABARS
cifafifem wifve w0 [t
ETFSCR  (FNe (Alexander Fleming)
5 M Il @3 wEE W%
QHARCITE  sfdfe-ce A{eAw
JFoARTF-97 el o FE |
SFBARMDF-97 ARASRCE G [eam
@3 AT GF TERENT W2 Fol
TR s <1 =31

2
2

AT, 2 EF, FUaw 27, 0
T I ACEFSCE FhR OF A AT
SN A SN S ARG (7 Qe

e ofast ( q ) GTUBET 2059 &



TeoifFe (At ficace e et bt
@A (Martinus Beijerinck) | SI3JMT
7 AfTHE I o G K@i «F T
W@ @ IR o W% SR
ST G IECS (FIE NG FCBRANTS
CARITTAT ®S | Sbrdbr T o &I S (@
OIS 9ICRT (tobacco) AFNF (AN IR
9T T G g OF WFE WIFGREE
TF (@ IS @ (01 Tgd FFo 92
GImE fsfd q (a9 ©I3A™ (Tobacco

Mosaic Virus:TMV) |

G2 M O «Rell foel ©Ra™T Seaw6!
(Sfe T© A S (RPN | S SRFEA
S ACE ©IRAPAT T FES TR
2T | PRSIPIC, S90S AT TN e
& @ FFIF (Max Knoll, Ernst Ruska) 201
ARG SR R SRR 5
TE SIE! SAE Tge ©F S 7RI |
OFE FIEmaie oI 2EgT N[y
O T 2K NI (QAF S98Y AT AW
@R AW @ ORAT S [E fod &
Fl | ©I3A fqee q1 SiEEe e i
TR (AF SN 4 W @ fRice
SIS T THS TR SI2APT SR |

1‘1

5’\%@

ISR

G R

B AT AT &ATF fawell @61 FAT TC A=A
Tfos, afe SIRAMME SEF AT 2[BEE
QY (F+919) I I T T A,
2Fe otd ORI «F WK GE-9GYF NI
@ Yl TR A1 TR I @ AN
SRR (@A (@ I SGHA 210 (72|
SRR (o afdF (I Rerem) sy
@ M@ (@ QS (@F0T RGN a7
ST T A | ORI, AFFoTe S TG
LR TS WY T & SRR AT | 7S
T 93 Ve @ @F oFE Teu
SIZAM WAHE TR @l e we
00,000 IBF T & SEER ABERR
TER Y SrCIEATSI@ TR RS
QIR SRR FTH0E AP0 @RI A
S @t erew ey T | e
SIS AT oed QY 7 I, G 8
TG TGO I§ T QIR ARF I8 @A
FMEqE! ORAN W FFGRAR 21577
Q@B @ Wl (S Al THE [Fer
HALRTAITS ST T ST F21 |

[FORA  2qTe G (IFow:
FANFGIFORA) @92 SWMF (@I 4T

CATCOITETI =qF

faea ofast () GTCo6Fa 2059 7T



FY93 WeEb® et Al wigwel wifcafte
(membrane-bound) I REQC
(organelle) «ATF w1 IFIFOEACE ©I3
@rfied = T AE % @R
MBS oK =@F GG ReTe
JIIPCOAAI CATS et |

AT AqTe GF@A LAC AT
GIHR A QA [T AF I TOEE
CFC@3 S¥] @S NefFa @ wig=et
ARCEPS  (membrane-bound) @R
w9 (organelle) ©ifgfs =77 S T
(BTSN @ TAFCE I3 ITHIREs A
SRYG 34l X AT | JSHSOWMA &
o (AWM (AF AT TF©, ©IF
TR e SRty @ A @ [@en @37
o afrebma wiSR-g e
AR | e @7 TNy TRATS AFERAN
(crfet) wReR z@fed  wgwifas
\9,%00,000,000 29 NI} G
CATCBICEIIT 8 =@ (TSHIRGE) o™
3,600,000,000 IZF HCT |  (ATBITERT S
F TTHIRG EAgE; eWd (@I
TASTBA 10 @ (FIA &AfFAT SR B!
THowd JTHNSOMA (CTI Yq: Homo
sapiens) T3 (A ACHF | ISHICSE (FICIA
TRy el SrR e [fen i
AT AB(E AT A SACAD Tl 2
ot O @ C1E owe @1 e
T | O QI (AFISE 8 Sleqma
feaca e 392 wfece @ i w2y (e
QAT O TPHLTF I TAYeT | BY T
2MG S AP AN AT AL

G« e

@I T | GF0T (RIT Wiz et IgrAIEeT
QT AT =N FT @3 i oy @iy
GT o AFHCEF (@ AN ZAT L
[IFEGRAR ATl ACOREAN B
el @I TEine of el e 9T
TS T DA G qC AW! SRS
St 2R3 GBI FEE I2 QTS AT
A@fRET offel BB ST TF LA
AIFEEAR 7l fFg ARBRA | wes [ore
THE WS (@ TN @I OE (&
W@ Srevelf e e I T v

O ST |

e I Q0! 2 I @], WO RAT
W @ Ma T awsr R e
T© ©rF e R it wasifen Jeote
SN (AF NS T I OAR [
FACO AARENN q? 9AC 2foq=d IRl
(Vibrio cholerae) @@ AT HRJT Vo-
8o ¥ (VY Iwies), BeCIRCCePT
(Mycobacterium  tuberculosis) ¥
TG0 AT q0-br0 FTF (T W THIES)
oF e (Clostridium  tetani) SIS
IR TRAN €-5R FTF (T 716 & G
@M1 vy QAEE o A, 93 AR
qecnfem,  fesrcefam,  @fEaenao,
eifeRl, IR0, T, DIIFEe, Co
R T @ TGS @ICR PR o =
GT A I T A TR 1| ©1% A TR
T @ SR T D@l ST I &l
OR @RI [N arem! FFERA @

e “fad (5 ) GTUs6Fa 059 7T



TIZART @ e e @ vaar S
wifF, SWMa MY MW @R AL
(I, (2 A1 ed [eta qAd af st
o A [R A Gyele W [{Eew
IO FACT AT L |

|| TG oS BT ||

[IFEGRAR A5e &HBT TE @I
OFp SIESA FA AT (SN 2T
(ST (TR @ G R G FhoFa
SRRl | e GIRTMR-8 (O ST U T
(@I ANE | eIE Q@ & W S
FOIRE @ FFERA @F @7 AT OF
G @ a7 F @I S19ET wez? Al
TG T YT | AFOEAT A TFS T
AT YT AFRS, AITS QAR Fiere [
AT (T 1 9T Ao 2L FIRe =2

G R

R Areetory A S ONS  SAMRA
fafen wor-ererer sma oY [ | oI ©i%
3 {379 ARE@ER IF NENEW @=@E 0w
Toa @3 MEE | U3 =G CAe AT
PRM-AF 2 (T Al cytoplasm @3
T Aol AfEeR Sfeaedase oo
(Turgor pressure) IFFCEHAT ARCS2 LI
P (@ IS @R SvRME G WKy el
BRI T

QR FEIZ 12Ty @ ITGICIR ICH AT
@Y RGN @I ARG 19 Ty
TR ACE | WG (A A g3+ el q=d
ST Sob8 T (TN [t ZgiesT
@AW (SN &N (Hans  Christian
Joachim Gram) JJIFCORRAA Wﬁ"ﬂ;w

b @ 4 %
T 2
o ‘ﬁﬂg“g*ﬁhﬁj\5—54’"\?5’}\5’.—?1}? ?___;\z__’ \—-y \)___I — ?_?)\?_? —a—a— “:,_.',’?_._, \?_? s r\r_{,\;_{ \;_/\I’L{r
[ ff [; [;
<191, (45050464648 (§( |
THAHIA COCECE SO - = 000
S AN NN AN AN NN LN \ OO AN
@ Soo . PR =
O\;Q..O* SR04 ;
Periplasm
%ﬁ Og'rw:aHS‘ TL SuPnsy
o DO_/‘@.G‘.‘_,\'.‘<>"O_
)RR GIE
) \\(( 5 ( 3>\ \(\\\\ >{@\
-".ff' / ' / nnefr H anex .J.f—‘).:—’ ) / z ))
b-20 CCC(eq( LL((R\MR R (L0 CCC (L
PIBIISIDRDIPIPIPIPIPIPIPIPIPIPI PP P} PIIVPISIPIPIPIPIPI]
ﬁrcaﬂ'ﬁ"f;m IO (ORI HK KKK K I KK KK K AKX DK XXX XD
Cytoplasm
OO R
GRS (29 WO @I ARG =7l

e “Afast (3o ) EIUHFT 2059 AT



o AR ©ieeT Fea [ oieq (el I G1R
[FGRAT O RS 35T “Witd (Gram
staining) VX(&2 AGS TR O3 HY
A RITE fSfN Gram-positive € @ TS
ORI G2 A0 AfeS T wiwa fofe
Gram-negative oG JEFI TGS
FFERA *MEFa ¢ AT @ T
Gram staining-A9 329 T T ACH |
o[ 5% @I TR0 g AFGRAT Gram-
positive @3 WAl  Gram-negative T
fea 5w amw 7 A5 el feet 1)

ARSI, SCEG S A NI
o Of TNl AR 2 | IO RAT (FICIA8S
(@EE A cytoplasm 49 SRAIT 5%
StME (PR Wes  @F-oMl (cell
membrane) ACF | 92 (FE-*M] To 7
-t «3 B ea tedt | ©tE QIR
7% A ACH! (P ARCIE T A
FE-2MIF T T STIL! (FE-7MT (inner
membrane), (FF-2MF ACET TLAACE I
T (FF-L5F (cell wall) @92 9 (4103 ST
OF (@F-*Mm] AT G g @E-2ml
(outer membrane) I | TBL©! (FII-
Ml QR TS @F-"MIF TS g 7T
A2 (periplasm) 1 ATF  FF-oWT
SR*] (FIEN@  Gram-negative Ao
FFPERACe2 @A A Gram-negative
[IFEGRIATS AP 97 AR  CAF
@ @R ©f (B (IR TSR bferst
Aol oF® WO Al Gram-positive

G« e

FFERATS ATF @FE-"W ACF 1 ol
TS (FE-2M] T (FE-AD 97 TqIIe!
ALHE FIH-2 2o OIfTAPTT | @2 e 2T,
IR QTS 62 coAfq2i™ 5 cytoplasm
93 T©3? TG f I !

CoAfRLATATTR 24 AW 2 Tl OFe «@3R
2o, SARGI (FF-397 Ao cytoplasm @
To3 | ©@ e oy tod =@
PR GTA (FIE-I07T9 TS (Ao (ot F19
TF SR FRACEIN AF 71| SO (FII-
e Wy e ffefae cmfore Eibe
@fbs ¢ S e Mg @
QF P @ T A4 AR
ColfRIPTCTa SNt SIoifT |

coifReT 1 AfgS @E-2mE wReg Ll
T 11 TOAIR @ FA @12 AL @ S
@I QT AFERA @I AfgS
ST o7 ST @ il

|| TG @I AT o ||

SIS SF FER| AT (FIES A2
FENG GF0 (FE-ME AL AFETS
@FE-ABE 8 AARgE @FE-oml @3 foa’
BA AfoT® T @ AT G [aEe
ST Fl-R (AR |

e ifa<st \5_)/ GTCHFT 2059 AL



I ST PO R (@R [few g
TRACE (SREO! (@FF-oMI, FE-ABE 3
fZTE @rE-omT) NS @Ry TS
A ST FE TN | ORI (FICE
@I A cytoplasm @B FE @ AR
qTF OF IS (@F-9WMI A inner
membrane JIEI SBIOI @E-2MI GO
FACE-ffore @3 B e tost W3R ATYRerS
e-vr WA TR (¢v x d0® fBR) @
OF  SRBI | I AT O @ (FF-2
24 TAM FACPI-EIoIe =TS W 72
S G B 1 R 1 B 1) B 3
IEREe 8 (@EroaE (IS
(FIECHT ISHREE (@I (@ @A
q) |

OF6] & T APCOR AT @ (FE-2MT
e g vt B9 AT (@2 Tedo! ffore

Phospholipids
— ~.
-,

r)_—;,)
Phosphogly cerides
P

Ptd S) PidEtn \I\sld Cho &%ﬁpldl ns
OH
HO {O o
NH HH N | }I
Polar end oo | HO
Ay coom y N
(™ [ ( °
o) 0 0 0
T~ |
1 / -
/L _o/:/;r.
L :\\ Y
/s <
{
*, by
)
/ {
\ N
I {
™, \,
; /
¢ &
‘, Y
)] —\ Oleate
( —,
N \
; "
Nonpolar end { pamitate —
\

G R

SO NI (AT TG, @RI T |

fafore siq@ oo, ceifoa =t =7 @
@ S| e Sgw @ T TIRG TS
8 AT T A AF G 93 ATI
YIS A (polar end); I AW AYTS
TR € IS T Codr 2 (FCA BS
T BT TR SHER (AF I AN qCH
TS B (nonpolar/hydrophobic end) |

@ oo @ 93 IR@ R
QARG T o W (odl O (&FF Ml
N ANy e @ efer ftema s
AN B AR 9o V7 Q¥ ©d
Afere T @  nonpolar AP FIATT
GF-TAFE AT AF WE polar
AR I I B | e e B R

ACFH | @E-*ml 7o

ene e g7 wd
Uz fFfoier z©

"“\’F/ gl

o’of/

@FE-oME o4
Ve - o TAmI e gees,
| (“Z_ 0 <, T &g ifste!
S i a3z ffew wwom
> > @i Toifge A
0 0 AT,
0 ) TS frw
f> < MATS N (FIE-
! paenme”” ? Suite @ity e
e @3

Lipid maolecules

faeei “Afat (33 ) CTCBF 2059 A



AR AT AN @FF-2ME AF IS
celifbefs ayime 12 @dice o w1 &
y) RCRAY (TGN A

membrane  proteins/  transmembrane

(Integral

proteins), €32
) difes cmeE cAiftw

membrane proteins) |

(Peripheral

TN (ACPZ JACS AR, ST I
AT @FF-"MR M2 AP aa AE
g aifes omeEs Al s [eeE @ re-
MR MY AYE I (FEER 0
AT 75 (PICTR 0y AN Fo, (PIE-
WK ey e [Reas o cAifos 3t sy
TY-ATAT A @ I AR (N
@foT @3 i ool e @R
e, TACH-FEIe 97 @i 3 TEE
TSR (I TR (FICAT T5-{1CF Coar (Ale
O3 To fToa A F IR B
AfeTiE @I
TN PE WA
Fluid mosaic model
FER O SRS
ATR g (O A
QT I ACOT
AR

SRSl (FE-WE
U WNE @I A
FE-AW 4T
LRI CRUEII RGN

R eV
AR ) W )
[ S

H\.‘J— '.‘ _\’. ﬁ.’rﬁ .{h?ogh o an o *_ Periplasm

POOOSOHSO8H 8 e 8 e e e e

Transmembrane proteins

/\/m NN
l\ { S \ - ((

Peripheral membrane proteins

G R

N AFCETS A977© @ TS ea =14y
A | AT TR T T, AW (-
ARG NGNS G &feTa N4y o ZCa
(PSR (W6 feifore @3 & 20%) &g
OTFAIER ACF 1 A O R AGS
(PIE-ME lipidA-97 e Tolfgfe aell
I8 SR (T AMITS FWIDR lipidA
@AT AT |

CSl QT FoI12 T @ SBFS! (FIE-2M 8
S TEre ufba oS Tomie @ afiEy
g STeGl FoF | ol Wi 2f[re
N ATE WM ARCAARPIIFIART
(lipopolysaccharide:  LPS) 31 &feld
FARAEPTFRIZT o @F6 FEE e

9000000008l

fRea e (g9 ) GTEHBFT 2059 AT



AT * P SF AT CoAl | B!
@FE-omE &g @2 LPS A AT LPS
g fifeq IS “Mid (F FFERACE
T D@ (SCT AR O, FIPCORAT
@ (TF SN S AT (@ G Al
TV 2 7 Sy 24« S G2 LPS |
©ig LPS @9 TAfgfs (B (ATER SR
R af e 998l (immune system)
A T ST |

qTS (N TBLS! (FF-W 8 AGSF (FIe-
MR o, WA @ b @3 ol
TIEE 2 (@Y 2bIER Fie 5 @ T
M FA ? AIPGRAT PN (A Tl
¢(lte SNl @ SHIfAIBE (antibiotic)
g IR I O @ A G AN
(PN Sl W8 IR (13 I TIF0® HefR G
A

|| TRCEIRIE (FTE-2ABI9 @
SIBACTH ||

A AR @I AgE ik,
T T wRF! (FIE-7M], ARTSF (I
8 (fFAmE AoNe ey e
A FER I (-5 8 (ARRARTER
IS AR A sifaEes sor
SRR A 6, Aot gft dieas sy
ALF© AMH-2me, 8 e [{eeiw ceifoa ar
S So-oRNIE et e fasrr g
I AL @FE-M 8 (RPN "ot

G« e

SRR T = (PIE-LBE | (PICE
Mz wpfs T 8 wrel oW,
SfedIee™ e 517 (Turgor pressure) &=
QR FFCORAT (PR eAf ol FIZT (FIa-
AR B SR |

O3JE AN FFORA (@ (-
LB Ao T Il FCT T | AF6!
T T APTCO2 AT @ PG &I
FF-ABT THE ANWE S [
2T ST F? (@FF-2ADE Qele (of Txo
THIfaetar Wiy @o-acs =il ol B
@3 FRCIZ I (FIF B TF AT
St IR T v @35 eferm dfe
SIRCA ARG =B ZJ |

AT G, SRR Al S I
AN FE YA TGN [E 0L
ARMR  CISRRIAl WA SHIFBAICAIbD
M@ A1 & IR o, 2bfere
pifeace efem @M Si-2 I
@R (FE-AbaE 78 IE@ @3 @E-
2B T2 T N GF-(FE AR
AF TfoIIE TS B Ay Fal FR©
SRY T AIE IR AFORAT (FE0-8 78
T AW, [T oEy G ErE-agim
(cell Lysis) T 1 ANIAS (FICI ARG (FIF
@B ATFE T O oA
2SI SIS (FICR (FIC Ho T 1 |

8 I Txe Wit teka @
e [ifen e srRcselice [
e @R FE SENRN  APORAR

el Afar ( yg ) CTUBE 2059 72



(@E-2DIE I € oo My
I AT e w S S |

& M tof @ «3 @E-abRe [ o
SAA? (12 ey el Ok «Fp Sitel
B (A 78 G2 |

FFERAR (FE-ABICTE 24 AW =&
CPI7BIRTTIEI3FN (Peptidoglycan) T farefas
(murein) TS AN =Fq 8 S
WITE @7 ANIE (oA CABIRTINRZF
AT TWRFO!  (@FE-TME (inner
membrane) JBE WEF @ T G
fawifas sy ¢ sprefe Rt =7 )
AFoF Aferen af s e A1 & (wall)
YCF, VFORA @FEE (F@8 93
CoIBIRTEINRRN  AfeTE w@e  alfows
TR N IR | A (T2 PN O3 A
T (@F-2ABE (cell-wall) |

CQ{ E Peptidoglycan Monomer (Staphylococcus aureus)
mﬁ NAM NAG ohy
CH,0H H  NHC=0
H o H
-0 H H 0-
g NHG=0 chjon
aa ;]@ u;c-‘cu-?-o CHy
L-Alanine
‘@ D-Glutamine
Aldin
REEl
AT
N-
acetyl

glucosamine (NAG) <R N-acetylmuramic
disaccharide (NAM) |

G« e

@3 N-acetylmuramic disaccharide 3 NAM
T (@ TSR =P &Y FRE 97 AT QR
o-¢ & i spfe e todt 3l
GBI Yele @I AT | eiplere
SR A (oIS & T AFE
Tniezd g ¢@3 I WHe GI6I T&F
A1 = NAM-G R (2518 ST T
SR SHifTeef 2t ETIT &R™E D-
e SifTe-ga TS = < Ty,
N D-SIeIf, D-gBIfS Syt ¥R D-
2BTET (L WIF D sterecisomer WCH
COINET TR FICT D2 “ATLg, QI
T om sie Sicemar s 4qi) |
IO SIS (| BECE ) |G IS
@Rels @it T @ity [fey
ST SPTCes TNTw tod Zae GTI
fog 9928 D-=Ifel =pifTe At A
QAT *Q S 78 (B @emsia L
i siftites SeifgfeR sre itz |
e M (AATS T CoIsBIRIEINRIIT
NS Wl g agfors 7!

0000000084990
POOCBOBOB OO

20008881 ...

oy =

:O:O:C SO

faeeia offast (¢ ) CTCBFF 2059 A



CIBIREIZFN A Wi Rt o=
WA NAG € NAM 93 72 71 RS
o[ Ao 2 SPRAT AAfTIR Codl IR |
qFFed 2 HAfTRef fFg e
VBO! (AR S AL 3 | R ATl
faen fawifes v ¢ Preafbe @Hea
e FEH @ GOTAPGIREA
(Transpeptidase) N «FG  TLEHS
(enzyme)| ffSq K2 sifema @ e
AP (ABIRT YRASTTF FISTCoI=(BIRreA
TRETHFL (HADIRG-TC AT WL BT
M| OF T A A7 Syifer smtve
T todt AfemimefeT ar-SToiaR Y e
o1 s fawifass wie-aiibia tod e |

e e ToRE «F o e
TN T TR (FF-2MT G T @1F-
AW TIIO! B AR, (2ifba/Srns
A CABIRTTIARFIER 1S 1F5 &fT g
oA todr &F 11 (T ¥E Cedl &
@M DT A cytoplasm-a | TIFO! (FI-
A (@ SIR=AS (TGS &5 (Integral
membrane proteins) QTF SIAT TLICIR
@E-AB R TommeR  coifqans
Afaife® 2@ AT |

@A AT SRS (A
ABIRTNIFT FITe GFF (oS
MW I, @ A9 EWeES ST sima
RPN S FC0 AR IE@ G2
@ I TREABRE AT (AT (FIF-
bl tedt ', G2 W cifbw/
TRl Sl ey
GG 0T 411 T AT

G« e

g epfre siftarmibera Svrae @ wfs
i
Amoxicillin -5 CodITe 4T T
Ertapenem @FE-2I5 oIS A4 (AT
Loracarbef  (FIF-AIBIF toAITe A4 T
Ampicillin -5 CediTe 4l T
Bacitracin CITBIRCCI BRI O
qFF fer colfaemT
MERES RIS

Flucloxacillin  (FF-&I519 todIte A4 WT
Carbenicillin  (F9-215I% CoATS LT AT
Vancomycin  (F9-2514 CoIce 4T (AT
Cefalexin & I9-&I5 CoITS YT AT

RN s 1 s s e ) s | s s B R
SRRl

@ e I@ @ ER SR
FufeTw e Mo s o sk @
(O E T BG4 T e (e IS PR
afsTw T @ AEE @A P o
s owa S (g oAz Sy
WHRASBTR (AT IO @I
fges  wRReR o4 sidet =,
O (@ A (FE-"M TOrs
(FIF-2Bice qp SR ACF |1 W @F
AREIe ORI SfogeasiTe o
(Turgor pressure) (RCF r&™a ?ﬁﬁ@
TS AT (A FRCe IM oA

fqeeE “ff@st ( 3y ) GTTsoFa 059 7T



@FICEF 92 AfSTH o 78 W AW ORA
[FERE @ET Sfeme wWe 7 Ty
FIACS N O T AR SR A2 FIACIR
WA IR 329 RS BT
ofei @7 ooe-2 e == g
@R @E-AbE 98 fd wwEr
B IRUE K -3 b | M I S ERISIE I B ]
of Sty TS coltel (12 RE SeeToal
49|

SR T *A AR T L TSR
IR O gRME o[ SINd
WIFBAEBET (TS N1 IS,
(FIANS RT INSTE TS AT NI 91 (24,

G R

SIFIE AT 55 FF SANGN AL Ao [KT07
AT &1 =M (9F-¢) SRR ST
FCEETN @ NAG ¢ NAM 4% R Sgo
A IR Codl = CoBIRTEINEIA
AT ST (ABIRCTIRS I SAferr
@3Ce faee o faRa colfaamre fasnfas
TEE WA (FE-2DF 0ol FE| NAG €
NAM @3 ¥ &R S 977 e
AfeTia todt ¢ «? A efetE gre
sPgrd qIwel (AT I TEHF | 9
coifafrfem-ai3fee-caiBs (Penicillin-binding
proteins) AT PBPs &1l 2 |

o T IWMiE T AE @ amd

gioRk FIfE T© TR EI-2 @F TG — eifPifem-aEfee-@io sen e Feb
' 1) —— 3)_T_
el T: 23 32 48 38 33
corTd $ 83 32 e o3 ¥
TS 30" %\
i v v A T TR T, o0
SliEriie 1d it 33 - 33 A\
: .i e 9 -4 : & =
Br-q F B S < —
a7 5
W :Alarmu.orm )_T-_ ® - *
B-ghsnnaie [ ]
R[] A Qi :§ : ji o ?:‘_’
T A] —z: 4%_%7%7
W{_” Penicl;lll‘\’nubki:wding len
AT A
T M opp o i RBRRAT AR (0 AR S SRR | (AR a1 AR
Ar T G GICT SIFBaICI @2 PBP-gn 1cer fferall o0 etne Si<pifers] w8 e
x @ | {55 T OfF @I MRS | (8- T3 ffE)
a3 fEw

e SAfast ( 5q ) EUHFT 2059 AT



43-3 sE! coAfafife At efafifes cotieas
@ @ fAEBET S @3 @fa
T wfem W [few @ sma
FSITel 98 @ W1 O3 93 (@ifST ar
S oot cofNfifem-adfee-canfew
I 93 AfGAE T AFORAT @IS
(FE-LBIF todl = 71 G (FRDS 78 T
TR

PBP-T T3l & 9 BB RRICe: (ARl
Y Q3R ST BfPT BT (FICIF (0
YR Ty IR | SR e cofitam
ey s @f  (Amoxicillin,
Cephamycins, Carbapenems, Flucloxacillin
2ojift) CIGRAE SINAd BB IR-
0 (171 TN S0 2R ez e |

8 g—

G R

@F ARl (Rew-q osife 2ea™
) :

(TP (PR RT3 A7 & |

wfefie O 8 (@I & (ALY
http://bigyan.org.in/2014/12/21/jibanuder
-jato-katha/

@I 'RAee'-9 v-5 7 et e 2z

fResIaine =< oitercy: SR

2RIMA BI04 BT
http://guardianlv.com/wp-
content/uploads/2013/11/cholera-virus-or-
bacteria-nhbn3b8t.jpg

fqee “ff@sr ( Sb ) GTCo6FF 059 AT



g g e

-« fCs ANFael: G To
AT FORIAR 21

IV (e

HQUEREIN

ﬁ@ﬁﬁ?@wm%ﬁwiﬁ

T GEIE @IS 1 @i [
SCARFORM qF e REeD (special
relativity) 992 S0 (FROIN  Jeifqwt
(quantum mechanics) | 2T AT ddoe
AT WBTTIRAT RO QG| R
foTR IRk fere R @ @A
I/ N [T ACAFFORIM AR
Ay T OS] W =T a4w
MERFOE ST @ I
ARAa FI0SE TLICN; 2A1E, SN2T513,
& qafer ¢ @l Sitva T4y Swrew |
wfoFr A, @IF OIF (S (RO
3EEACE AT RO A @GN
FRIE  gr@eE | g, R TEgEd

HSCI7 TR SRR (CF SFF I
(A @2 W3 O§ M SIMd (i A
4 AR | Todd Yo SEMT Golted 4%
I [ G 90 S wg ql s
(theory) (Sl =W WA SR@ SAFGIR
SEml Fee 93 gt ek G
9w SR eife@er dwlfe afsce
(AN G 3G fsepls fada i
(M58 @t e 1 [3] |

59 AT @3 FPHE emifee g
il o «fgas I Gas-& 1 o
RS (AF [T 92 TEiita @F
AN @@ 1 A @I @ e

e Afaa (9% ) GTLBFF 205 AT



G @RS G @ a3 Tg
ANFACR ACE A 92 T Tt
T &

o

o9y e TANFAERE TN @B
10 g «3 G At an 5y
oS T fe, A AR (SERIB
VIR @R AN fzm @
T, @3 AN (ACF T AR @ ANGF
SPTN TEGER 9T qoS SR -
AfEGS- T ©F GO AN fFG A4
IYF | QLR TN AFE ABRE [CA-
OF ANFAET QF6 TC AT | 359 A
I (efer wprUp @3 T Few
ORI *IS e | g, e fears-«s
A [T fod TN SCEE AAfeEeR
IPFIMT EFTTE /S A 92 S0GH
ST FEFFA 8 OF M IEHER
AT f-afsleas @ amee @2
ElGICIIETIIRE:] (quantum
electrodynamics)-49, E  *mdwrR
TS TN FAH G0 RIS & 5T [0] |

g g e

G T fCAF-aq AN 8 O AL
fifoa 3 =i AT AR F =
=l

|| TR 923 9 ||

fEars-9 et Sfieies o 3% Iz
N @F FEIfeTw swidfw e qae™
ST ATFIRG A s FafRee |
AFIRG-AF AN ST AR SIESIE
ARIS (A HeT-97 T W1 (=B
PR IR IZFA (e FIEF-9F TR
Affoe Foltom RO AF2H-97 IR
e feeafz

ATFIZG-GF I TR0 A3TFA | ST
@A @ @ GFF 0 AEIO AN
AT QFDO O Aol Aol ey
JRCR TGOS 1 (@A (hexagon) ST (T3
TOPER  (FlelTe A IER IR
AR | GPR CHH @ I Sl AT,
SR WO AR I (FE 901 g,
ARSI Moo TR WA T G2
T (12 IEICEL O |

T,
, __,,___-\/, ____,-\/, s
e — g W, _————'/

- —-——'_"\.. —--—"’\.

/ / /
/. ___,_’.____7 ____’J_____. ______J._____‘
- / /
—~———__ — .

ATFIZG-GF o

e Afasl (g0 ) CTCHF 2059 A



ST I Il GFOIt AIFIes W acawel
I AR @, SO cmidfw
(P, @, TN AFREGT ToF @ By
e IS I @R | E AR,
AFIEG-93F Ny o+ 1 fge sAfsifrer 717
ACs a0 =37 [8] 1

93 +Affgfers, sifgFed AIFRs-93 T47
SYEPT | ‘B35 a8 T (tight-binding
model) T T F&fed AT | AA(SLTO
qGFB A’ (lattice) (AT ©F T4 |
=TI =eTl *[oey i ey s [
@, 5 @3t fawifas siioeE =7 (e
EIGIR

faxifass smfo=r

UE IS B O IS O I L ST Y
IGER Repefr MR Aifrs A, e
i Afexfes qaIFed @Rl @ @ G
@ [ A St [ee e |
aFG M K|S QSR AN ML ©F
effocat v 918 == ACweet Wb BIRG

g g e

qrefee I | 42 oAt [Forng tod 77,
12 o fem 3w oorets 11, g @b @@
@I TBH-97 (@2 AT | ATFIRG-
OF @F OF0 Ao @ JCPSIPIE FTILA
JRCR, SATETT Q3 CTeD OF &7 I
F I | o @AW @ &eiRs-9d
TN W @ IAWT 99 TR,
OIS AWM ST Il Y, OIRCT 9F G0
TR qrAgaef e ARFAe (e 5eE |
i, B 12 e e @B W=
ZATRE AT AfSraod TR @ 368
T, IR SEFH-9F G| SAERR IS
MR @ G2 AN AB AT qB0
R JGPEIFR IA-G @ SCAFAMR
Tere! Ifme IrEgNelem Afes St
ST TG S/>00 SYIH TS |

&g, aove wfw 2 =l WIARGIE Sifgs
B oo ARG (O T I AToaefe
AT ACACR, ©IF NC4J (AF A0 II-(F
AW FAE @ VA AL W@, e
AR (TS (T BARTR TC4F IFCE =)
O A, ST @AEN @ JFeRE
v 9 e [ ANFae ANSAq oA |
TR, AFT JA-(F AT FACS T A
HAFAETOE  SACERT-AF ITHE AR
A 7RI 9| rewd, *midfmmrd ear T
I57 oo (G beAbe @ Wil qe,
ol @2 fRIs FAFACR FFAIRORCE e
= =

fJeew offast ( 8y ) CTCHFF 2059 7



|| GFRT *OT PO ||
MWD, IFT, 2008 | TTH NI A<

FToI%n @IteirTe 3 Oifgs N
VR FARBRS I | AFIR5-9F T
6 G (S AMCE EETos Il e
T @ 2NOeT SIFIRT-GF ST (RN,
O ACAT (ACF G0 G TACE AW FAC©
THEY FEW O GF0 BF, IE R
FOPEIFE TA-9F (BN @ 07
Sty FEF 9| G2 SR i i
|

u._l‘:
Mo

| 2 "

-

i |

ofmE  PliRFE  AREe@l  2008-9
A AaBce @EIET [¢]1 @2 oaEafs
OR OF RIS IR0 FIEE T (AL
o @ F-GF LT ZCEF Belvet RS
qgd (AF APV AW | G2 93 3G
o8 2@ 1 @3 0 oifgs @3 RS
T ¥ MWl A1 FAeTe 5 e
(condensed matter physics), Vﬁ% qRTo3
G TgH TR Y o | feqT AN @

g g e

M@ e)/N qeifee, @18 FeremidRvnE
QTS SICS SAFIEFOI Wb F AR |
FRA FACPMIRTR @ @ R
G ACTFPN @R JCTgs, 9o
SR W4T A0 AR | “AifFe-« e
I AR AT Qo SCAF F
2SS (18 AT (31

fRsizrs, ‘A’ (I @ (@I 79 ¥ fooq)
EI-A G IR oo I oA
farea ANl forcafece™ v Brerges
G @ ¥ SR oifetan dRife
ST RorRI O  IEFAMS  @T
goife el fears TFa-99 Y&
BEg-a 1% olfewee 709, Gifb ) W
DISECIEREERY

A -9 T ewgd e 2 @3
@, difey @R T e oA
TN SRR 7T 2RI ool
TR OB SAT ofeq FEre | WIE
@3, gRd R siREeriER
Gfaet wig TF=Aifog eE |

|| ifoa @2 foqrs TS ||

g, ¥3 MHIT VI lfowfere &= @I
B A TR @2 I, O AN
avy  feg &REy iR T coAreRnedn
@SN IR TIPS Ol I
M | O AT GHoF P AfeT |

e smdfm wF FRY G0 Tge

e Afasl (g3 ) CTC5F 2059 A



& 7% S0 | ARSI @ 5&T @]
3G (TCHCH, TCASF 2g), Ol e
I @ T toR T T, O @
SFOIRFOI SHI F |

3w, FelE-B 5, b aah gy
TS | FIPFE A @R AfRkibe T,
96 @A e @ we e [ 2,
GG IeTCe Y7 @ T 0O N | 96
| PRGN &oice &g CrRaI <@ |
‘@Efe ANFAT (Schroedinger’s
equation)-9F WL Q@RI W1 GF0
4T TofFfere @E@fEwR  NeAcR
AN AT A AW A REGA-9F
"foxife T2 @S, 4R SR"ME 2ETG-
BrF NS GFT AR (w2 AW (Fesa
RGTe M) 3ege-9d AAfenfE 37 I
E TRt YRR W, fag FieE
TSR oA 0Ol TR [ 77| AT
T BIERTY A1 SR @R @6 9FAG
(FRTBI TITOR R |

[ ANYA N} /J
= =]

(RSN GICS BIeAfeR (=<9 @) | 3eeig-Bee
& ATR ABRALET R[0S @A O
eMe  (amplitude)-99 AT peTwl Q1 T
(SPTEeT, amplitudex-99 Tge) |1 G
TS O QI &= I FCE O AT
2!, 3CEF-6 14T (oIS A

g g e

@ WS (XIS IR SFOG FFCH AF6
G BR oA T AW @0 FAFH-GF
sfoxifies 7 ATt TARIIR = gereiw 4
TN T, A3 LT GTFT JEFACE Q0
Jidia e vifere a1 A7, o= @M
FEGARfR ABE A@I @ I ARS
FEAFIAR Y ToooIiweE NS @S
A o7 Afedfe I @I e
“fEq G 2, OIXCE HF @ ZEAGACE
AR TroliweE ST TR 9T U,
Eg9-93 Afonfe T 4 A7 2[R
AR OO AT |

ARbe ToIred (AT SFIIA 28
(PRI GoITSR AL TOJE T F© SIfgh
smidfimord 9 @2 =R} el T A
G- @2 BRI 0 SN I 1 THER
P13 AR @ 41 T “AresT T 7=
3ETEH-2 1D (OLRITS 2 | &7 1419 Twoel
B @F T @, 3T Ereife a4
O 2% (7 *odl G [Tored
M A it 9@ @@ A’ @3
FETCR 5CAT | @b Wy Sl (AR 91 Qe
[ AR, ©IF (ACE AW 7, QTFFICE SCeo1!
QT2 ‘PIZF ATACH’ I TR ACH |

feae  3Ega-97 93 W oFfe
AP AT AHIR Tl B QI |
AT -9F AR AEINNEE GfeT-a
Tz @it 31 TR | @3 TS e
1SN AP’ @ 2 LT Helbel’s A2
0o AIta, e [AFvesitd @bl o Fare
Q] S QHCARCTT-9F LTS [] |

faeei “Afat (g9 ) CTCBF 2059 AT



| Stz & wfere ||

T A, T8 St ‘e 2=y Swigde
QAT T ST 2T IR STe @
OFB FAFAET T MLRMIE TR QT
I FE AT G GRER T 21w FE
AIBIR T T R |

W TGS MR Seites qFis T
s Trmifte zwacz) SMYRE «rgd W4y
e s o ) feg aife-ag
G O AR Qg IS WK
A OFIR | N AR, ‘Aife-a93
IEFNE JACC AER ISR @R
AW IR TS [ GRS
IS Afew@er wdwr Tim @R
B(EF, I e AR e gre e
NI G0 7= Tge s |

e wete @l difoarer 2362 A

AR

(@S & 2RI (ATF AT SGAM FEACR
S ATHALT 1)

@RI 'fAel-a e’ do, 03q wifFy
2P R |

g g e

@F ARl (Rew-q osife 2ea™
) :

TGIRF FEY Ced Tuagd AR
(FACETC B feiery) e acae e |
TOAH B FeTrel-q 2T QUATAC=H
T JICOCOAT OF MIH-Q  EEARO |
G WHF AR [ W I@R
afe T fGas ANeaeR 2 ea-
IS i A CTRPE (IR PICS
@STET AFO SQFR A2 1 05 A T
SO AFHC TS AR | @
MR T e e 99t (g
http://mailweb.iacs.res.in/theoph/tpks/

wfefie O 8 (@I & (ALY
http://bigyan.org.in/2017/07/10/dirac_eq
uation_in_graphene/

R4 B

e https://en.wikipedia.org/wiki/Paul_Dirac

e http://orientallinkholding.com/GRAPHITE
.php

e https://commons.wikimedia.org/wiki/Fil
e%3AGraphen.jpg

e https://commons.wikimedia.org/wiki/Fil
e:TunnelEffektKlingl.png

S ¢ T RO

[5] SNBTHIRF-aF e Reatfet awbr Fifmer
3 Aoy I SN Qifer ity W @R A o
(TS TS (26 TG, Ol 92 I AR @RI
A1 PG FEFH-AF 0O F@A SO HCA I,
O (PRI IRV T *[N 200 =7 | ‘Firwer

fea “fast (38 ) GUBEA 2059 AT



TRl - (T ‘- RTBIT 2MGeT|

[3] &9 [RTE ACAFFFoRm SIK (@RI @HiT
OTF ST AR Aol A I, CIBT SFCe 2 =Cst
TS (I A AN Wt 51 Twrzael =AM ofge-
sfsfavyia MAeeT Jaef i T @¥ g@ef
e ScsfFFrrermE e Amepnd | sdR, «F
If*RIeT @I @ (inertial reference frame)
(AT EE SRR @A™ (FW-9 A {qee
CAFFORM (N AeA AW, O @l
oS AF 1 @ I YIHr Ml SR
@IS (-9 (HIC AR AR 09 & oA+
A, O @R TeF {7 | TSI @ RIS
R AP @ 9T (F (AP AES FA-9G O
THfRfee AT @B @FEE-97 @i
@it g W A A1 wde, Reey sieeifEFeerm
(T @IS (TN AGRS FateT wfafee A 1
@ARY SR ofen TRl fors R Fes
[T TS RO SoAFFFORM Mwres T, ©F
G 43 ElifReNTR 3@ fvca 25Tt il A AT

[®] 2RI TILICT (FIT ©F 61 T (1012 [e=I
12 TGLF AT R 431 |

srdme g o

8]
http://www.jstor.org/stable/24101915?seq=1#page
_scan_tab_contents

8

http://www.nature.com/nature/journal/v144/n365
0/abs/14466730.html

[¢] ©T@ BN SF IS0 (ACSICRTS-9F
e AR FrE T @A SAe:
http://science.sciencemag.org/content/306/569
6/666 | I AT Aleaq T, vy AN
AAAS-& GFBT GHITT YIS T |

[v] Rev. Mod. Phys. 81, 109 (2009) - The
electronic properties of graphene

faeee A (¢ ) GTUBTA 2059 AT



SRl

g4l (@8 ACH AT @NCa o=
oS g

T[T SCACPAL. FeT, PCETS I FHCHCA

@ewR ToFTed 9T S Ao
TN 2 @EAS | TS @ G| =i
4% G TIreORITed ot Fe [fvw wfewes
9 A ACE AN AT FeeTS S
2efeiffbq it I=Ew @GR 9 I
FFSTS ©Al | (SN (T I fRereaer
AT, O PR o G f[AeFoies
i a1 AFCS T A AR | (O A&
G3FFAL TEIF 4T (YT 13) «id=-2eat-o
T IR R-4T4] CoTITA e e |

2T {I<BR oI, OReR el ((<RelTe
] GCS FI T OF AAA!) | (OF @3 45T
S GF NGO (FRAGACL o1 GF &
FRETE G YRR IS (AP
3T frafz | @oe T© S R

oa SN TR | avs ANy SN
o R g Sfer et W
ol g W% GBI @I e A ‘@i
a3 AT TeE @A THfEge (e re
ATt foa1l” S S ot tofx 5 e of
CRNTIS SICAFRT |

o T WIFN- ‘9T oA = ofE, J@
fengls | o @@l v Jw el e
g Fife TN Sitel o I M 1 @i
9% Jrad Tfed Wy o AfT-w-=d
3o Tore W ey ool wm
AT F T ATOIFO AP SIS
T AP biews, ik 3 T o5F, 2
TR 9P, O AR ... ATITN A VY TR P
S | S STl W AR =T S R SN
@y > foF vg, & M 2 FOF, © TR ©
I ..... 98 FARPIE OY 7R 7 Oy 517
14| QI (RO Ot FIQMCR A0 =P8 (@
olthd O Fd (ST ], WE A9

@ “Afast ( gy ) CTU5FF 2059 T



ST R TS ATOICE AN HATSF I A
G AT ST AN e HAfIenS
ACF | TR 2ToF J@E @ © T 7 o
AT ST @2 b & oir e iR @ 7
I CFCG | (O] Ja Q2 e ea O
a8 oy B oF ©F v rE@d WE ol
FAEA?”

REN 2Tl TPE @F I3-[iFel, @
20O RfGR SR UIAFN2 &I FI OF |
@3 2Bl OR AFOT (IHN (GIER-RA |
(SIS (53! 9 T AN [F 2 (@ IR
B CIRUEES i e DI BRI EROE S €|
SICRA I AFB! e N0 20 foicafet | o3
TR IR (oA IFR 1 IMS @12
FRRACEFONT I I SGI6! ¢ AR
FAT CHITH (T T |

IR SN SCFR PO (18 =01 e
G- SITCA o Y, @ @ AfS] Woe |
TR R @ oF 9w qTmgE R
FITlRL AR (Johann Carl Friedrich
Gauss)| O 399q A &Nifed
eI (Braunschweig) WITNH (28 @F
WE MeNE I
mathematicorum” I IF{E @
“The Prince of Mathematicians”| &$©
wdE e AN Ao e s
R e 7| T o 20w R
ST OIF JAE Tl I Ao Q@oiee
fifeim site @t o @R a0 Fwice
AT |

NS T ©fS = S I= TQCT | ANA
o &3 T A7 5 o q=7 791 A% w1
W@ 7 Q&1 @3 AT ©OftF arithmetic

“Princeps

g4

e offdren fiE FT of6 2z =1
SIte 97 f0ed BAIR (Bittner) ST OF
RGRG T @151 [ Fe2 &
BT SFF I I8 @1 [y Fa0o
e wEd afs Sife tofd w1 oiieer
Gifre feet GRIcs FIeT @2 1 e
FIT GTI2 STF @F @o4%e [ Fa0e
- > (AF oo AT TNV e
QT | 9 @ @ FACO AN O I ©lthd
(N0 07 & T B PRI oA
Giqces AR AR (IteTs 92 @iorest
IR FA @I RICEF ACHS T 7| O3
T N GREE 9p ol (e aFfe
Ao s=%0! Face te Mres |

&g FIOT APT g7 T@BE ©F &= foa
1 | FEACH P <1 Fr© T OR OfF (FO6
e o7 @i T = e “Ligget se” (“9®
IBA) | (NOBT @R @A GFoIR A
“¢0@0”"- > (AT 300 G FFA AT
QI71FeT | el qIeeTy, AP It 9 @
v QIGH (N0 Ol ICAMRE O FIRPAS
e fJfy W @ qwwa e
©f I FACO O @R IR [geNa|
AR e afees bare g @
N e |

G @EPIIeT e e B T B
DAV) WT"H\'DQIE'C@ [T A7 TR W
G TP O TRE AN fFg w4l
TR WPy e AE- & @6 «emg
IR 7, CBR ¥3 i orEE R g
oI «35F e oifs = A% @
QD 5 I oo A& IR FCARCE
GTB1 (ST M T4, IR @G =ewa

fqee “ffast (99 ) GTT6FT 059 AT



i

AIYNS R AT BBAT | I=o6! 4 T oG ©27 8 @FIACIR & (T
e N @ fAfcy faces® wrees http://bigyan.org.in/2015/03/25/gauss-
itz PR ARG o2 (28 and-train-math/
PR QTFANE FEMH *SAITS |

I wE-g WE e, [w0de wifed

;_@@@_o 2FI*re ZeafRe |

2FRMd B9 O ;

http://en.wikipedia.org/wiki/Carl_Friedrich
_Gauss

@ ofad (b ) ETCHRT 2059 T



TR fAee e

tayfeon ETifaeel (Popular Science) #If@sl fael9 (http://bigyan.org.in)-4d fafeq faeriskice faafefes @4
) S AFACP R SATFC SN |

-9 @ AR ST @T4F T2 Toe1E IS 0T (T4 |

SN (& 4RI (TR (TS SRy

0 (@ (@ s — aiffre 35 3712) @ 4=l T concept-U W2E \32 SIfea I | T =S AT FFCE
TG A A SN STRFIHA ATBCE TSI I T4 A T | AT P02 SN SR TR TOreesiy
T 2SI =1

O @F SEeeey [ene S g 9690, T oe o oEeel ¢ oF dfatre TRew e wEee A
TSI ToarEe 4ithd e, @ [EME (@l S@qie 9R (12 SIS ORoTdd T2 MFFe
ETATETE TIGIFETS 12T @ SFHNT 27

Q @ NEEE e 90 Tl SR T2 [FEE S SEee Sellfis Fh 1 GrEE 39 @A G O 91

92 4l e

0 39 — 7=re qIfere A1 F0E Codl T4 (@TS #IMTF A AT FCI @ @TS 2/ 97 @ {47!

RIS @1 Qe 711, 4 I2e 40 [N SRice/Sifheare ok 366

O e 499 91 [Ee @ g 9 3990 [ReeEeid ape, @@ SerREd Siae 295w a24aed o
T (@ SR I TG Goest 297 F | (@9 NG PG A<Re 3900 a1 Tetfearn snear ang
|

Q fReEE i SEd e i)

fog A=

O @i REFfefes 2o 201 IR Sor @1 (oIt Sei2l 92 SIs[l|

8 O 1 O e 4 1 i o RO B 1 s O s e B 3 el s e o RO O Lol
4TS 20T FTmEmd AN ETA S (STE SITa SIS 6 4 (bigyan.org.in-at-gmail-dot-com)|

Q FERAfeT At @FF TG I ARG THF TACAGAREE T2 72l FCR AT 1

Q WS TeAd e pore e 4o 2@

Q @S IAPTRA ([FelaF S T Trad FAE ST Sz | GRGle ETA[ (Ta 2P g @ 31 fefvs-
3 1% Tee FTeZat AITF SoRFITE ST |

0 O

TR ot

QO afs @ AE = (Unicode) Google doc T3 fRToa 3-(e-9 TS #1910 4|
%9 (0@ best possible resolution-« #{1ts Z(4 |

O 2-GF-a REg 93 @ RO & @ #1010 Sl S 5 | (12 M0 SR T4 715
Q32 AL AT T

Q -G S99 bigyan.org.in@gmail.com-4 |




