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39 3MThI B IRRIRTAT BT NeTIT BIRIBT Bl THI BRIV | 596 gRT 9SS arent
ADHT R Biad © | TANT-3 AEHIHIG] (FEAMART) H MISDT MR (ATey) AR T
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13 IA¥TH AUl Sig PIRID)

14 SRR _E_
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1.7 Sk

1.1 AXAId-T

Sigd &1 fafdy gaR SIfded ded | UeHH UaRid &_dl 8 | 3 ARd
THPHIRBR qadbad! sidl § PR A¥dH e TghIRIGRI FHbGD!
Sial a® B Wbl § fordd urey oiR Sig AfFferd & | fawmopedi &1 faftee
RIM 2 F®ifd I JBIRMG, AfHA TRl Thd © ol oilad DI agell W)
Rerg €| o8 ¥ 9P T fAfRde WA e <idr & | BIfTeT Siia-
B AfeTd SHIS T | MY BIRIGT & AT & [I5g H MU urgashd
BBYET-141 BRI 3R 377] AT &I gHhls-4 § QT 3 |

PIRMBT B ARTAT BT AT SAISIT HATSHIUTRT B Feradr I fhar o7
Gl © | Soldgl= ATSHhIuTh T ufrest &1 gelage geraelt & foram war
rafeia fdg grar &1 59 e # g faf=1 SIRIeRN & godas™
HAIGHIITHR BT AT X | SAY 3T YdDhad! AR FHHBGDI (URT 3R
Siq &IF1) PIfTTe, fauTupel iR SHaToHIfSRIl (bacteriophages) FHd fafa=
UHR B HIRTHRN o fafdre faeryarl &1 ST | S99 3Ud! SU-HIfRs R
TR W GRS 6T B qHe H Fqeradr fferf |
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g Soldc I ATShIITHRI B S & 918 3T :
& I UeR @ PIRERT & 99 3R B Fal;
% DINDRIT & FEAHS W69 & g R B Fd; 3R

PIRTBT FART & Ui R BIR@ FTHl & dev § FwsT Fai |

1.2 IEYY Tigs

HASS ©Y A BRI B & T 3MUDBT UIGTHH-141 DIRIDT AR 377]
S BT $PTg-4 I UG o =Ty |

13  IMAIH AT

AT F=fIRIT PIRBIRN & SIdeI ATSHIUTH U by S0

)  gddHwd! BRI

iy ey BRI

iy Sig IR

iv)  grey fauT (T.M.V)

v)  Sig famg Q€M)
vi) SIS (T4)

14  HRIAE

MBI S Seldg= ASHUTH AT Y € IHT SqFYdd ATAAIh BT |
UAdh GHR BT BIRRT & GRa-IHEG [IaRoT BT fIRIT | 19+ YAmTererr
gRAa®T # U § 30 Wee GAMifhd o 8T (FWRET iR BIRiey
fqeRor @1 faard gu ue amafela Wi <M1 @) iR fewfOrn forRay | st
Harg &1 ot B 5 Rl B g)d ¥ Thd wea T8l dfed o J geldagd
AZHITS H e <7 €, 991 8 9910 |

15 J&Jour

D! fAf=T HIRMHT UHRI & Foldg™ ASHUTH AT Y & SAfh Jad<a]
3R FAHG=D! DIRMD], UIGY DIRMDI, Sig DIRGL ey U] (TMV), Sig

o (TSMTagE™) iR SHAvMHST (T4) | 379 9 YAS $T e99Ydd SRay
IR T @ fafdre faeivdst & iRk |




AT 1 Slag AP gRT fAwToRl, qdasa! 3R Tis=al DIRIGRI &1 AT HIAT
151 Qddad! BIRGI (Siary)

U SHATOTdR SIRTHET #H 3mue! ffaRad faevan fewmg < (o 1.1
3R 1.2);

A (capsule) : Th AT UIAIBRISS B TS WA (slime layer) ST
PIRTBT DI IY&H 3R HETBIUIHAT (phagocytosis) A & H! &;

PIR®T FART (Cell wall) : T HICT g dTERI ATARYT ST ATHR DI Y G
H eI BIAT & AR Yha A F9M &

B (flagella) : BIRIHT PR F aER Fvert arel &4, gdel 3 =4 Hiex
YIEM BT € S S BT 7T BRAT 9d 91T 8;

e I (Pili) : I O fORIR ST 98 ¥ e (el uigers) Jierdr
SHAToTdR [T @ AeRerdt (foiiT uger) a4 &

PIRMBT Bl (cell membrane) : HIRTHT BT TR I8 dATell Th Mf-IRTH iR

IRV 3TARIE el o;
PIRMBIEA (Cytoplasm) : BIRIBT &7 MARD €d FECD;

Pad™ (Nucleoid) : BIRTHIER 6T 98 &5 STel DNA Rerd glar @ (DNA
RSuld el BIAT 2 3R ARMANTRIRAT § I8 SfiFeR (genophore) AT 2;

QRS (Plasmid) : R el DNA 379] fST-eT STarepeii @ §re eIHiaver
B FhdT & @ISt SiF wermeidRon); 3R

TSI (Ribosome) : RNA 3R I @ Hirciddd Sl Ulelluelss Heiyo
% forg RER 8 & (q@asa! gdad = 708) |

Nucleoid

\Capsule
or

slime layer

Cell wall

Flagellum Plasmid

Cytoplasm  Membrane

A 1.1 : T& BSTHR WA B WD BT ARG Je2 DIt MRy, ugea
(GeRIH), B, AGd DNA & 1T D™ AR 70S ISaMl DI
T g9 .
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oA 1.2 : SR SRS & 3MdRS @ B T §Y A 3R e
I H FolagI AEEHIATH |

152 WRIMG=®! BRG] (AEY 3R Sig PIRDI)

SIS ATSHIUTH IR ATETRT YIGY 3R i BIRIBT Bl IRIEREAT H MY T
UTRefdd ATHBGdh! BIFRTRT Bl el H AT dReHT Bl < ddb |
BIRIBT H BIRIBT ART, BIRMBIEE B BR U @A Hall, GAST dad
3R HAEg 3TTH SN ATgeIbi~gdT, Rdcdd (chloroplast), TrereiRH®
TG, Teoldrel, e iR wReffaxiaml o7 SuRefa fewr << 21 39a
JffaRerT; FeAATIdTT (microtubules) 3R HeaT 80S Jrgarad 1 g < © |
AT S 3Dl B T & fovg § fIwR 9 &nT-2 § ued |

ey HIfThT

UTEY PIRMBY AHI: ARATHR Bl & AR ge HILTHT MRy A oy w5l
21 379 DI MRy @ org Il g @ik fRIy ®u & o= g, gRacras,

(o 1.3) |
Chloroplast
Cell wall
/
Vacuole :
. —— Plasma

membrane

Golgi
apparatus
Mitochondrion

Nucleus

~ IR

8 o 1.3 : T UICY PHIHT BT SATSIT AGHIUTS |



AT 1 Slag AP gRT fAwToRl, qdasa! 3R Tis=al DIRIGRI &1 AT HIAT
ifaiicy

S PIRABT AHI: MeATbR Bldl & 3R $HH HIfrel MART TEl el |

wiRee ok anfeat Y Sig SIfRreT # srquRerd g & | Sig SIRiemsit # fasy

®U I I (centrosome), Afg3ie (centriole) 3R AN (lysosome)

a1y ST § (R 1.4) |
Golgi _endqplasmic
apparatus | 1 reticulum

b e Plasmamembrane
A
i .

Rough endoplasmic reticulum

Mitachondrion

Lysoseme

Golgi apparatus

Muelaus

.......

Mouse L-Cell 5 . =
il onay, 15000 =
Tiohw ). Candimone,Jr. Cytoplasmic membrane

i 14 : T& g PIRGT BT WA §Y Felag = ATSHIATS |

153  faurg

fuTo] e WHAY HHB © Sl % Sigal A1 UTeul B Sifad BIRes J

UM PR 2 | T fAuTOgeii 7 A7 G DNA 3111 RNA & %0 H Jdelisd 3rd
BIAT 7 | Afeier fAumpRi # Ui R[elis® 3 @& 3affTe U dHad a1 oid
g ([ oftae oed 2) | B fRAumRt § ide dftde & sfer ff g o |

gray |aE|I‘]!

D! AoT® aTZIA (TMV)

CdD! ATH qgRd TMV T AR BIaR Heforl ] & forad Aeg 9mr
RIT Udhal-Io9[® RNA T IS $Hi%Fs 37T STeRvl | 3aRd &al & (R

15 a, b) | TS I 300 nm (3,000 A) €18 ®I 3R T 16-18 nm (160-
180 A) @1 @1 Brchl § (/3 1.6 a) |

3 1.5 : a) I AP aIZRE DI TEM; b) 3Mas a1 &1 fa@™ gy TMV &1
I o | 9
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10

TMV 5 g% BT} RN 2,130 U il SIgaxiig Uic Iugdhisdl &l
g1 Bl & g SRAIfRR (capsomere) Bed & (I 1.6 b) | HwAIFRR Had
I A TH HR Jad ol © WGl 9o & wU § JaRerd & &

(R 1.6 ¢) | HWMAIR T HU I b DR o dslorl WEel doi &b wU
# erafkerd Y& € (R 1.6 ¢) | RNA Tdh Tl Yould dSferl 317 2 | RNA
Hferdl TMV B &1 T ofarg # fawaiRa &t 2 ok dwafiesd & ofex
TERTg H TS Bl B | TP AIAIR H TN 158 UHIAT 31l BId
2| Htas & IS Heforl a9k H 16 HWIRR B & AR I TMV B TS
BE H T 130 BN (Ish) 991 © | RNA 9] ST ST 33 nm (3300A) ofar
BT &, ST 6500 ~YfIARMCISST &7 9T BIAT B 3R FHDT VMR 25kD
&Il 2 |

180 A

|
’m Nucleic acid ........; ...... ,

' Protein coat
or Capsid

V 00€

(a) Caps(obn)’neres

Capsomeres <—’

40 A

A

Central core
(c)

o 1.6 : TMV @ E=T a) TMV &7 68 §; b) RNA-DHIFRR eaeer; iR
c) TMV &1 31URI BT |

wig fawmy (Teirarsve)

TSHETERd (Adenovirus) DNA Jad fauTo] € S SRl vad ol 3 |al-ofd™
ST AT AR § (RIF 1.7 a) | fAWIo] $91 70-90 nm &9 & 81 &

(= 1.7 b) |

TEHEERY Udh a1 faur] 2, S Sifed UiEH dftds &1 &1 8T © &R 3
favso[® DNA SiFH @R &R UISH &I R 8T © (3 1.7 b) | dftds &
a9t (icosahedron) @ U ¥ BIAT & | $9 20 UTed drell |AMT H FHol
252 AR B € 9 9 ya 9 va o OIdH QiR 12 Ui (5
JFCH) B a1 B0 © ol deer Reyd 21 € | U% uid UIeH sfEesil &
I BT © | YIS O ¥ UP @dT dq ARG 81 2 | I8 A4 b oidl
SEET3it BT 47 BT § O RR R U g1 a9 € (R 1.7 ¢) | 3 fafre
PIRMBT FETHRI T B 8 | TEMMASH T 9 & §RT S Bl © |

v 08
v 081

RNA




TANT 1 SIS AFHRI gRT RATpel, qddwwa iR Tedwal BIRTGRIT &7 eaaT B

(a) (b)

(c)
7 1.7 : (a, b) T TSHERERE &1 39 T390, ¢) (6 TSHERRE & g

Serag AghTS (TEM) |
SHATIISIT (T4)

3fd H 39 T4 STEToISH (bacteriophage) @1 F&H AT BT IFeIAT BT [
T-9 Wil (T-even phages) @1 01 &1 H&R B 3R g8aid (colon) &
VI3 BIeTTg (Escherichia coli) STATO] &1 HehfAd AT & | T-¥ WU
TISU W 2| T-99 3R T-fauA ereqracil DNA &1 UPia WR IeIiRd © | T-99
Siarerel 3 fgRoo]® DNA BT 2, Sidid T-A99 # Uahel Ioge DNA &I
2| 9@ AfRad T-99 %ol § RR (head) 3R U8 (tail) BT € 3R I a1fdaw
Sifed B € |

IS GRETHD JATARYT IT DS 2000 SUSHIAT AT HRMAAR BT T
BT 2| TP HIMRR Th AT 6 Ueliiegs Sl & wd 3
AAATHS SHIgAT DI a1 Bl © | T4 STarpHIiio: § dwmmR &1 fattne
fa=ma s RR @1 ursie fawiwaa (20 Urf¥ds) AT ue™ &_ar §
(3 1.8 a, b) | STATIIST &7 RIR T 1250 A @iaT 3R 850 A =ieT 8T 2|

R BfeR g BIET WAl (neck) W a1 BIAT & IR Fdl gefor Jo |

ST &A1 & | Y8 H U WRIAT #ed 9RT (mid piece) BIAT © Sl Udh 30T

(sheath) & fERT Y8aT B, o791 U YeaviY 49w (VS ©ic), B8 WISH

(spike) 3R BT @4 4B dq (tail fibres) IS ¥ & | 11
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1 —— Head

/Collar

== — Sheath

\ Base plate

" Tail

Long tail fibers

(a)

7 1.8 : @) T4 STATMIST ST CIRERE Soag AghIITh; b) T4 SHaroHiel &1
T BT NI 73, ) ATHUU | U5l WUl Siar] HIRGT | d9g
T4 SETHIfSTEl &1 geiag= ATgshIuTD |
& DNA 3777 (1,66000 bp ST 200 =1 UIEH & foly ®le &-dl ©) RR &
3feR Y& BT &, ST fAwT] @1 M 8rar 8 | T4 Siarereh e Su
SHATIIST 8 3R @39 @b (Iytic cycle) T UaRid &Rl & | Ugel aROT 4,
SHATIMIST IRATT SiETo] &1 BIfkreT FRT & Fdg 4 od Yo g o derdr
H dag B ol 7 (T 1.8 ¢) | fAuT] &1 SiAm uRun i § siqaid
B SI1AT © | Y AR B I G (eclipse period) @ dT&, Ufdpia faa

T3 SHATIIST BT DNA Udh g7 STameparell # SRafdd 8 ST 8, ST fihx
WU BRI & o9 gRT FHad 81 9 7 |

16 3id § ®B U

1. TP UoUe GdHae<sd! BIRIET § IuRerd el & Jadg b |
2. Sig PIRG [HFHAIGR UIey PIRGT F A= Bl 87

3.  Ud T4SaroMol H fa@rg oo arell faff= SRl & Ud @
12 EMIENY



AT 1 Slag AP gRT fAwToRl, qdasa! 3R Tis=al DIRIGRI &1 AT HIAT
1.7 3R

1. HAgcrolf~gdl, sRacdd, TrelelRAdh IEIqhad, Tieol drelsl, e,
URIITRIAH, Bvadh 3R ASarAM el AHd<=d] BIRIGT § 9T S
el U ITH T |

2. UIGY HIRMHN AMRIC: JARAIHR BT 8 | J §¢ PIRGN MRT 3R
DIRMBT DHell W 2RI I8 € | ST U a1 Drwablg &Ml Bl & | g
DIRMDT AH: TATHR Bl & AR SHH DIRTGINRT SuRerd srdil
2| SIq BIRGT # ofad / wiRes iR anfmt W =2 o8 ol €1 oig
PIRRT F fafdre wu & Iy, Afesiel iR g™ U1v i © |

3.  SUYNT 153 BT SRIY |

IMHIR

11 : Source: https://gph.fs.quoracdn.net/main-qimg-
2213¢c2b207d36592d120aad93e71f

@ 12 : httpsi//Ih3.googleusercontent.com/proxy/qlUPvO3BrusFvTFbAv

P2nCCCOBIWo_flI6WIz0obgRcre2jddvsOOM5DJIcL50YQYRe
N3FJB8EPWKuzn3XtDwO_Oyw-DZ5M

https://www.google.co.in/imgres?imgurl=https%3A%2F%2Fucm
p.berkeley.edu%2Fbacteria%2Fbacteriatemsmall.gif&imgrefurl=
https%3A%2F%2Fucmp.berkeley.edu%2Fbacteria%2Fbacteria
mm.html|&

ffIm 1.3 : Source:

https://www.google.co.in/imgres?imgurl=https%3A%2F%2Fi.pini
mg.com%2Foriginals%2Fef%2F2b%2F22%2Fef2b228648e0f63
174ce70644cc80029.jpg&imgrefurl

@ 14 : Source:
https://slideplayer.com/slide/8940273/27/images/28/Animal+Cell
+Ultrastructure+as+Seen+with+an+Electron+Microscope.jpg

https://www.google.co.in/imgres?imgurl=https%3A%2F%2Fibgui
des.com%2Fimages¥%2F2.3.2.png&imgrefurl=https%3A%2F %2
Fibguides.com%2Fbiology%2Fnotes%2F2.3-eukaryotic-
cells%2F

fRIm 15 : Source:

https://cns1.rc.fas.harvard.edu/wp-
content/uploads/2016/09/tmv.jpg

https://cdn.rcsb.org/pdb101/motm/images/2tmv_composite.jpg
16 : Source:

https://Ih3.googleusercontent.com/proxy/2cZiqg0WInFss43vxAQ9
DMuzbCLdOgZHLYWkCnF1GTgltvhGvCJFtyaX5q_xnx9LR2541
S2alAPBdvCCPMrNVSTTBcUSB7vd_tsoW6MuG-kp3Ix-

4CflKdc1d4myzHBT79¢g 13
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o 1.7

ICERE:

Source:

a) https://cdn.rcsb.org/pdb101/motm/images/132-
Adenovirus_adenovirus.jpg

b) https://micro.magnet.fsu.edu/cells/viruses/images/virus.jpg

c) https:/iiif.wellcomecollection.org/image/B0001486.jpg/full/1
010%2C/0/default.jpg

a) https://media.sciencephoto.com/image/m0900045/800wm

b) https://mkOmorgridgeorgkfiog.kinstacdn.com/wp-
content/uploads/bacteriophage.png

c) https://upload.wikimedia.org/wikipedia/commons/5/52/Phag
e.jpg
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PIART Bl AT — DITADT
DI b BICRTHRT 3R

goidcTy HISh IR

DI ALY PNl

2.1 PESICE ATSANIY 3R ATghidrers
IREA] TRIATRIATH

22 ALY g
23 gD AT
24 JeIor
CINCIREIS]
AT Bl
HEGEEED
ATSCIhI=gaT 25
UrSIATRH D NETdheTH 2.6

RICSICISIS

21 UXdAT

AT TBTY
A
UeAT 3R HIMH
G-ty

Dfad

NEEINIE]

3T H {B A

el

fUoe oI # 3MUdT qddh=d! 3R THHGD! BIRDRI DI HeT A
3TERTC HRIAT AT AT | JATYH i 3R UIGY BIRMBT & drd JrIAd eI
Al fhar o | TG a! BIRTET ITAftd WSIdhd Bl & [T 3Md 3T H
B B | ISP 3 THh B U fafdre WRaer 8l § 8iRk a8 ua fafdre & &1
BT & | ofdd R WY Ul I8 FHs™T A1ty & 3 @i d et B da)
BRI © dfod PIRTGT B T HRYUMC & oI U FIad gdhls @ wd 4

FAMGT T 2| 39 IR H AUD! I YE 3IThI B [T W A

HRIAT ST ST fHd T Hbgd! BIReT # fearg Ia €1 oMY goidc|
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qIShTUTRT &1 Feradl ¥ g 30Th! BT AT DT FHSI Fh | 3T Ugol o
BBYET-141 UIGIHHA &I IHIE 5,6 3R 7 H 7 3HI &1 AT IR B
@ favg # ug 9@ €|

e
3 TN BT B B 91 A9 :

s U AUHDS B! BIRTHRT H U S Tl fAf¥=1 3Tt &1 GR=EAT Bl
U PR b AR

< B 3ATHI BT GRIAT Bl BIRBT Bl BRIV H 596 gRT 918 5T

el ABT | Hdg B A |

22 IEgYd Tigs

HAoH® ©0 A BRI B & oIy TIRTRITeT # 9 & Ugel MU Joiy
(AT UrSTHH - DIRGT AR 0] SiAfI= (BBYET-141) & §H1s-5, 6
3R 7 B U PR AT ATMRY |

23 JEH AT

JMYBT THHBDH! BB § AW < aTell RN 3R 3P & 8T
IR golde= ATSHIUTH U SV |

24 BRI

BT iR FATgH AGHRITRT BT eJYddh <RIT | TIdH 3TH AR
ITD! ISYDIRIGR FAAT & AAAHAD [daR0T DI AlC BITY | U
QRTINS QRA®T H §77d e, FAriehd FF (FURET iR \aHT B q9id
8U U AGfEd 91T QT dl) 991 3R fewfordi faaRay | siuei 3 welrg &
STl 2 {6 FRrEl BT e ¥ Tdhd PR el diod oI I AMUD! AT Y
Hred 4 fe@rg <d €, 99 8 a3y |

25  TeIu

U AT 3R 3T & ollse AR e ATSHIUTHT Bl RIU 3R TAH
HHch DI GAHifhd o e IHDT Fiere faavor ferfg |

251  ®IRIGT fART (Cell Wall)

®  UIGY PIRIHIS B BIRH (RIFT) Hell BT B U ¢ MRT Bl ©
(R 2.1 a,b) |

* I P PINGEET HET & | DIRGI WRT 3fel-gg e T & ol 9 &
3D JATISIT BT el 7 |




AT 2 PIRNGT B AREAT — PIRNGT TP D BT AR SATEIS ASPHIUTRT BT eI BT
o HIRMHT FRT PINMGT BT Frel USH B ¢ |

o I BB FHall | AP AT BT € | DT ACS 0.1 pm F 3D
AZHHIER (Um) TH B Fhell ¢ |

o U UgeE & Gl A TN S E o et ok gw A
§ O B T e ¥ siqenfie <ed

o TWU HIRMGRI H, UH gdell WiidMa® fART (primary wall) UereRe &
33 99 oIl 2 |

o Tl |y PIRIBRAT & yrrfie MRkRr e ufded gad udell oRd
ERT I W&l & T e &1 Al &7 oRE B $eall 8, 39 7
YeferdT (middle lamella) FEd & |

o o Ul H HIRM® b R yrrfHe AR & 4 ve fgde @Ry
(secondary wall) g SIRi 2 | A §¢ T4 SR Bl & AR g4
forfta= qer o= Hoed B0 © Sff 9 &l Jif¥e afdd Ue™ &-d = |

o  FHIGAl Urey HIRTHIY 5l gRT WRER TSI W&l 7, oDl
HISHET (plasmodesmata) HEd & |

Primary wall

|_— Intercellular space

__— Secondary cell wall

—— Plasmodesmata

——— Middle lemella

(b)

o 2.1 : a) PIR®ET FART & wAt & gwtar = b) urey Ff¥ET ART & AT
ATSHIUTH CW = BI¥dT fARY; PM= @ &a, iR CYTO=aIR¥rbree | 17
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252  PIBT Bl

- | J L ;r'r# -
" Cell membrane’s

R e )

PIRNBT (RIHT) BT Th Udell AT BT JaRid Hxdl & S BIReT &
TAONT AT BT SHD fAoita alRAer I e T wedl & (o 2.2) |

Ig T 8 nm HICTS &I Udell IR & AR foIfisl sik MdHl & ga
Hold BT 91 BT © |

AT Hell WROMHB HY H IRTH Bl & 3R 3704 3IRUR ST 3R
el & 3fdudre 3R Ifdyare &1 R &=a T

ROMHAD TRITR AR & W7 H B B b ATRId, Bl 37
% foIU 49 (pumps) 3R gRI (gates) @1 ifa W1 B Hell 2 |
BHAT 3T DT BT ARV AT g1 & 3R A~ Aecayol Sermarafie

gRacHl &7 I |l BT & | 37 Uwallgq 3R Hava 317 (signaling
molecules) ¥l HelTdg 81 & | JE 3MdH ITRAT BT |l W+ & |

. g Sl P ,.u:.u:mf'

£ 1"‘ T J -"" - g =

W 7 ; P 7.
EI’GE"I..IIHJ‘_‘ s

£8pace

L L SR

P face

e 2 = _\..l e,
““BIMOLECULA

- i CEAFEeTSifiil
T E surface

3 2.2 : BN B B WRERET a) oA wed s @i} gy PR e

%1 TEM; b) SIR1%1 & =1 w4l & T9id gY T 4@ 3R @
wio-baeR / fom W= fAfAfa (freeze fracture preparation) @ =
Jo T [P-Uiered &9; E (S1=) wag] |



AT 2 PIRNGT B AT — PIRNGT D D BT AR TSN ASHIUTRT BT eI BT
253 BRdad®d (Chloroplast)

o Y ISP YBIRITAYY & AU B & A © | SABI BIRIGBT B 4TS

1 FEd B |

o ERATTD T wIRTS § 1 J& wU A goigRa (chlorophyll) 3R 3req
HAET # RIS 3R Sieeifthet 810 € |

o ERIMIH AI-3MHR B, JSIHR, el ST T BII-9I B Fhd 2 |

o ERATID UH N AR & IRTHI Farl A foRT 8T © (T 2.3) |
UAd Hell 40-60 A IS BIch B | ST wefrell & &g H 100-300 A @S
3TRTA T STl &, o uRgafl 3faRTa (periplastidial space) @&d & |

o ERACTD H Id AU FATHT FREAAT TFdT amgeidiss (thylakoid)
PEd & gDl @ 0 B I B § U8 o1l 2, FTTa) T o
40-100 & <1 B 2 |

o TP B Pell BT AT IS TG el AfgdT Bl B8R Ygar 2 |
FHET H UH BIC, T, f§-Hsferl DNA, I5dM 3R §B TwollsH el
21 A ol IfAfhar o1 e ot 2

®  IAT M YSfTddll §RT IR s I&d 2 |
o UPHTY FIAN P UHII ANAHAT Argoidbiss H Fu~ BT 2 |

Call winl 4 o Granum

i Strema
hylakeid

o 2.3 : sRATID B TRAET B AT FATEIT ATZHIUTH |

gRATa® # DNA, RNA 3R IgaM 8Id 2 | gRacads ugel ¥ Hiuig
UeiRes! S 81 & | 4 ¢ RR I (denovo) & 8! d © 31 3re-

e waraear fawm 2 |

254 Hisclbi=gdl (Mitochoridria)
®  HETIBISAT (Vhdad ATSCIHI~gad) PHIRTGHER T TdH & S ST
T G @] HIRTHTSI ureul 3R Sigell I & # UTg O 2 |
qddad! DHIRMGRI § I uRed g ¢ | 19
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HAISSIBISTT B BIBT BT UTREST BT Sl § Fifdh J HIRdR
BRIl & e smawd Soil (TE) & SdreT ¥ Fddg 81 § | 9Ty
DIRIBIAT H I HHEBIISC AR ADIT AR BT TG HRd IHoll Y™
B 2 |

ASCIhIf~gdT STERIT AR & MTH & ol A THHBwd! BB
P PINGHEI H UV I & | I S8-hall 9 TR, ISl /deek] &

PR B - 3777 & (B 2.4 a) | A BSIBR, VA AT GIAY
&l b © |

ZIRT AT 0.5 pm A 2.0 pm TH BIAT & | ATSCIhI~gdl & A
PIRMHT B foharcad wWR W) AR &) 2

Solde e ATSHIUTHT TN & b AT AW Udh &d 3 WX 3faxTed 3
gores YEdl 8 fOTd a18¥) Ws ded © | 918Xl bl bl Bl 8 olfde
AT Bell 3Md Tl & ©u | Afgrd # qrEx Advell &d 8, !
oI (cristae) Eb??f% (ﬁﬁr 2.4 b)

. QOuter
Inner membrane Cristae  membrane

Intermembrane Matrix
space

(b)
3 24 : a, b) AECIPIf AT B WE BT W Y Felag = ASHIUTH |



TR 2 DIRBT B G — DIRDT DT B BICATT AN FATEIT ASHIUTR BT IHETIT HReAT
o Azcdpif~gare Hfead # UIdH, fofis, DNA, IgaM 3R dfedad

BT HUT Bl & | AIgCIhi~gdls SaAH BIRThEa] Igarad I
BIC BT & 3R MY 3R IugHSAT & FAo H A g

NEEIR IR R

o ERAT@D! @1 Wi &, AscIPif~gar 1 7y RN | &1 970 § 3R 3rel-
WId B & B 2 |

255 UrsIwiRA® e (Endoplasmic Reticulum)

* USIwiRH® CIHe (ER) BRI (sacs) BT U STl © Sl PIRIHT &
3faR 3R are” Irfe Affel & o, gRiweRor iR gRas
AEAAT HH & |

o 3 fgWRAN =5 3R (nuclear envelope) W ST I&dT 7, 3R dHad
AT BIRBIET B &I Al DI Hif B Bl & | Ui § ER A
DHIRMEHRT F A AT & gRT ! W& 2 |

® ERTRY hal & AfTdeil &1 Uh AT Gl € 9 Uh 9d I W
ATl BT B Wl & (R 2.5 3R 26) | SIS GeAGRIBT A I
o ¥ Afcrereil & aie el @Y IuRfY 6T udm ol 2 |

® ERWMAl & Tl Yad BIRTGIRI (RBCs) BT BIed: I TiH G =D
PIRTGIAT § U TR & | Ydd=d! Siidl # I JJURId Bl 7 |

e ERTM fa= wul & ulg St 8 — RReAT (cisternae), 3 (vesicles)
3R AfeTdIU (tubules) | Riest <idl, Ta<), reRad geferdd € S
TR Gl | 18 Sl © | SR A e AT 3T
Py /Aferat & RdT @ 25 | 500 A & 19 8IaT 8 | Afeldd
IfIfAd wU W IRI, Fell ST WReAN § RSTFdT 2 20-100 A d®
BT 7 |

® ERTI UHR &I BT © : i) & AT HUMA Vel RA®: NEige™ (RER)
I I8 R Isa 8 & (R 255); IR i) e a1 dugE
UeIelRd YEIgad (SER) e wag W= wgadM T8l 8 & (o
2.6) |

) B8 Tl XEIgHeH

*  IHDI BN AaE W IZANM B & (FrF 2.5) | I8 grga: R
AR TB A @ T AT 2

®  SUD FHAl s Bl B SER S A1 A 8kl ¢ |

o I YISH/T~IgH BT AU B dTell BIfRTRRI § 31fde urg
ST B | 21
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ER cisternae

ER lumen

Ribosome

i) R Yereifvs Xgad

o TUP g W VA Wdg el 810 & (R 2.6) |

o I gEa: AfcTarel &R el @ g+ Bt ¥ | SH@T Bl ool
el 3R @R BelT & T A 8 2 |

o I YEwU ¥ S SIRGRIT # U A 2 S fofie iR we’id
BT FLATT BT £ |

Lumen

ER cisternae

3;
@é RS

i 26 : fRIEN YeraRee WEgeam (SER) &1 ST SATEIA ATSHRITG |
256 Ticoll srsig (Golgi Bodies)

o IicSll AISIS Hadl; FRAIBISCH AR CRSIBIECH & AR JHBIGMG!
(gametophytes) ITITSTAT BT TR ATl AfTHIAT 3R TN Bl
RBCs & 3ffaRad Tl FHMHa <] DIRIGRIT H U5 ST 8 | qddb=d!
PIRTBIAT § F &1 B 2 |

o Jifeoll YRS ERH AT UIEH IR a¥mell & wuidiRd did
o0 DT BIRTHT & IR Ao & oIy TIR &xaT 7 |




AT 2 PIRNGT B AT — PIRNGT D D BT AR TSN ASHIUTRT BT eI BT

o Jicoll BiFclad H Fuc, faRRG R s RiRel &1 Ta a1 31fe®
SRAT 3R amery dorr enfeat B € (e 2.7 a) |

el SRAT TrSI@iRAD ETHe™ R AT Hell & drdg § °Tg Il @ |

*  UGY BIRMGRI H, ool TReH H Th &1 g 84l &, 3R I8
fEFeard™ (dictyosome) BEaTdl & | RiRedT @& aRf & Afera
el 3R T e eRad WsTer STl & | SRy el ixaTY
g ot ResT 9 918” fAparch! €

o TP RIREAl UH €9 H WRT RIS Bl § il U SHhIS Hell | oy
BT § 3R Ut HER b ol dfshd BT & | T BT STl g
BIFRT B/ HR/UUT BeAd (forming face) HEAT & (ST ER &1 3R
A BT &) STafd 3fadel |ds URudas Beld (maturing face)
BEATN B ST AT T BTl dl AR A Bt ¥ (R 2.7 b) |

o Jicoll RReAT & EHIRIBIY (lumen) THGHR & A1 3R SER &1
3ABIGT B AT AT H & 2 |

®  Jfeoll TINCH UICH (60%) 3R HIRWBIFATST (40%) ¥ F9g BT ¢ |

cis face ” h , | 1
ol wow
8. Negicle
! 4 "/"J “.-‘:,5:
T T
' | ;
-4
}E
trans face

Golgi vesicles

(a) (b)

for 2.7 : a) Tifeoll SIS P GRTAT b) Tesl) Birctldd @ A= Baad! @ g
SAGEIT ATSHIIT |

257 ASANH (Lysosome)

®  AISANM Uhd Hell H g DI B & T8 STeTueeHl T~gH 8Id
g (R 2.8) | 39 T=oISHl BT HIAYY weT ER & gIRT 8IaT ® iR fhe
$IP! Tieoll TRed | 9ol AT ST @ 3R ST 6RO & 918 Sdh!
Tfeoll & /3787 Beld (trans face) | HIc ®R d1&R HdTel faar SIrem g |
o  IINH HI¥bE H fAEr Ed & IR PIR¥GT & HHeNe duch b
IashT & MR & w9 H A= 3Tl &7 SFaRIaIRIa ure &vd € |
TSN # WAl (autophagy) 3R fawsifstar <91 918 Sl 2 | 23
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7 Lysosomes

o 2.8 : AEAAEl BT ST SATE HIGHIUTE |
TRIITRIAH (Peroxisome)

RATRIAT faRfiad, tahd der & iR fis 80 € &t eRacast &
Y e dud | Uy oI ® (R 2.9) |

S T T ST # foveel R U8 SRl @ ST GrolTsH S7Ufsi &l
A Bl B |

U fUs Peey T~Isd ¥ WHg BId & Sl H,0, o1 O, ¥ fagfed &) <d
g

FB IRSTTHNM a1 3l BT BIC U # fEfed o= <d € R
i ArgeIpifear § a9 fear T 2

Sl & JA-HSRUT SHdd] H AN (glyoxisome) FATHEH
eIl TRl UTg S & S a7 3l QxIsl H wuldiRed
PR T B Sl ISl JAGROT B oY SMMaeqd 8, O Ws 3R ARAT b dI]
|

Peroxisome

1 . *_;.'.-"._.‘f*

R 2.9 : waffed M 9 W B i@ gY Selagi= AT |



