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7.1 g fey
(Animal Tissues)

7.2 W@l 3 War yETst
(Organ and Organ
system)

7.3 3w
(Earthworm)

7.4 AT
(Cockroach)

7.588
(Frog)

mfofe—7

() S ° ﬁu () ()
Structural Organisation

in Animals

wﬁmmmmmgwﬁamwmceumar)msratrﬁ‘eﬁ
(Multicellular) 7=t @7 mfmis igr| foq A8t g3t feg Fiet ohit Ardbt
Hfee faferret fae uae, A9 fafor w3 yaes a7t &% evmar yds
aﬁwaﬁlmmmgmmﬂam@wmaﬂsﬂwmﬁwm
fafanmet f35-2 75 AHTT ©AdT 58 TAS €91 578 AUTE STt Arati 75 |
A% 3 JTEISdT €T Adld SY-<Y farart & st er gfent e J | fagst feg ag
Igt & AT &t faregt gaat fEg 3t 31 St rate wawt Agt e sfewr Jer
7 fea-f9a a/97 o< g | feo 7i'® Adle f<9 fWsd fae a/an J9e 95 ? SgR &t
mmfﬁamﬁmwwwm W39 A& U9t mig Fa femm
ITdH JdeT J, BT & MfAd Hdloes/FrH?r?ﬂ"c'Fr/@?H (Tissue) IfIT T& |

306 Jarat J=ait fa ot Ag It dizwe A=t € Adld d=F ¥9 3T € HS
fegmt er gfen Jer 1 feg 79 fey ffa femm »igurs w3 Fgy &9 Aarfea T
S War (Organs) T fsae gae g5 fA= fHgeT (Stomach), 83 (Lungs), few
(Heart) M3 < (Kidney) | A€ € AT & 3* U wdr 3f3a I awrfefea mmunt
fafonm &7 fea femm a9n § Uds 96 3T #ar y=m3T (Organ System) &7
mmmfﬂamm (Digestive System), WU?"&:]' (Respiratory
System)WlWHﬂHéﬂFﬂﬁH’W 7w, fog, war W3 vt y=rst &t
aad €F It Wueuwmwwmaﬂﬂﬁgmwww@ﬁw
I5 |

7.1 A3 fe¥ (Animal Tissue)

A% €t 3967 8T aad MignTd el afd<t 91 fem 397 fey fea-fas I o5
w@wa%wgaﬁfmﬂwwmﬁmaﬂﬁmaﬂ?m(l)mm
At idEhs f'c’El’ (Epithelial Tissue) (i) A3a f'c’El’ (Connective Tissue) (iii) iy
f'c');l’ (Muscular Tissue), (iv) &3t f'c’);l’ (Neural Tissue)
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7.1.1 33 feg/mutatstvs feg (Epithelial Tissue)

AT Ug3/MUtEts e feg & »mi3e 3 uaz @t afde of | fegst fepnrt fie &
A339 Uug ger J fAgsT faq u 3* Aated €< (Body Fluid) W3 €+ UH
gIdt I 3TE9s © Audd fS9 afder 7 w3 few 397 mdle € uas AT »AzT
(Lining) €T feouTe ager I A% W39 ABt ﬁ'f?ﬂ'ﬂ' (Intra cellular Matrix) 3T
HAg3T 3% a3 3fd< 6 1 ua3 fey € 3¢T & I¢ I8 Hd® Ud3 (Simple Epithelium)
h@ﬂ'@ﬂ?’ﬂ?(Compound Epithelium) IWWW&W?W@??
M3 feg Aala bt 83T (Cavities), STBPHT (Tubes) M3 FfIEHT (Ducts) T Us3
gET J| Aga3 U9 feg € A <U famit € g€ J€ 76 3 fegst e aan
Ifrmava der J fAae” fa Ast avat|

A& € 3967 M3 JUT3Ts € MTUd 3 Ho® Ud3 few 35 397 € §€ 95 | Aruras
Ud3 f'c’gl' (Squamous Tissue), WSTA™d (Cuboidal) I fUBa W™ (Columnar)
(fgz9 7.1)

(H)

f939 7.1 Ae® feg (€) Arues U9 fey (W) wea
(¥) fiisa Mg (H) Aisties figa miarg

ATUTgS U3 €73 (Squamous Epithelium) fog fEa gue Ast €t ugst uag 3
geur J fane fasa mfsafnz §€ g5 | feu feg sy =foctut St Sterat w3
Sefamt St g=r 88T (Air Sacs) g ufen™ AT I w3 YAds € & a9d
JdeT J | WETFg Ug3 (Cuboidal Epithelium) | fe fey werars st €t ffq uss
T gfenr ger I feg mi3e 3 gafentt € &85 St 78T Tgar graT W
Jretwt St =gt feg urfenr mier 3| ferer Wy arar forre w3 Fus Jer
J | Irafemt &9 885 € 33 BT (Convulated) &Pt €t Uaz ST Fud
MII (Microvilli) g—é'awlfﬁmmua?fc'g (Columnar Tissue) 8 M3 U3
A& ot ffq ugg e Sfenm Jer J | Iedd W 39 I A8T & WUd =& UTH ger
J1 B339 U3 &8 WM™ 39 3 HUH 9 UTT 71T IS | BuH 9H fHae, nieg M3
nregst WA39 S e 7T g5 M3 feu fore w3 Aue iR Hee Joe o5 17
W M3 fUse Mg ugs AT & §339 AgT 3 90 (MBtHT/Cilia) I 37
fegst & Aistefes uaz (Ciliated Epthelium) afde I (939 7.1 )| fegst &r
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102 Ate-fefarns

grad gt M3 HEaH (Mucus) & € fonfez
feut fég feaer ger 31 feo vy 39 3 A9
&&T (Bronchiole) M3 W3 faa T (Fallopian
Tube) TJIT HYS #aT S #egat Ud3 feg U
e I8 |
wﬁmmﬁ‘wﬁ?ﬁw—e’mﬁkﬁﬂ?
gl U?Hlﬂd yg3ed €39 & JEt TSt I3
Gl m hﬂﬂ'&ﬂ'&ﬂ"m{ (Glandular Epithelium)
afde 75 (939 7.2)1 fegs’ & € =9ar f<g
?%IILQ(:! O(I:;'-';THTHO(E' U Eﬂ%ﬂ_&' H’;:ﬁ
v 5. ety A&t ar Jger g, L) =)
(@h;?%%%ﬁm)wﬁ‘ﬁm WW(GobletCeu)wwmmﬂ%“ ‘
S < S T YT (§Eg9e &9 JTET (Salivary Gland) €T
gfenr ger 31 famr<t At e fomre & fore
T WM 3 JET § € gar feg @3t wier
J fae EI"TJH:I' EI'I'Ef']"H"' (Exocrlne) 7713' hﬁ@?ﬂ'
a'ra‘mrr (Endocrine) afde I& | graat famr<t
a‘aﬂwh’?ﬁmw ®9, d& € H® (Earwax),
3% (0il), €7 (Milk) fraeT AT (Gastric
Enjyme) w3 J9 #&r §3ure fome ga | feg
A9 =fashnt A7 a@laret 3t 89 A¢ 36|
few 3 @®e weg for<t EI'I'Eﬂ"')—I"' (Endocrine
Gland) f&g a&Pit &0t gt wiz Gaat &
Ssue goisH (Hormones) ie g5 7 fa o
7t OF o5 &9 &3 A I6 1Y JEt AfEs
EE!"]’ Jl H’GIHB' Ud3 (Compound Eplthehum) e
I U RS yudt <t gt g<t 9 w3 fem 3T
forre W3 fFue &g forer tores A3

(f$39 7.3)| fere ¥y a79q IHfeca w3 W3faa @g™ (Stresses) 3 IfmT
gagaT J1 feg avst € yra w93, Ho §3 & st w93 W3 97s 531, 39
Wwﬂm%ﬂwa&lﬁmzﬂmmamaﬁl

mmgmﬁwﬁagﬁmmﬂ'ﬁwmﬂswmw
mmm%ﬁgwmﬁ‘wgﬁ—mﬁﬂsﬁ%awﬁ@mﬁ‘wa
AI9&™E MT JdH AT96T HE UTTs dde mlmwwmi‘e—eﬁm
W?ﬂa(Junctlon)WWUleUUHm?ﬂB(Tlght Junction) UETgg
& femnt 3 9799 feass 3 JaeT T| MI9ES A7 (Adhering Junction) IPATET
Wgwe—éaﬁawmm?wmmlmﬂs(&p
Junction) WFW@?WWHF W%B‘W??ddd AE 33
mmmmmﬁwmﬂéf@ﬁ‘wgwe—éamm
i3 o dde I5 |

7.1.2. A3d feg (Connective Tissue)

fgBed Yt € A9 <9 A3 feg fommer wzer feg w3 fenfaz gu
fag Efemm Sfomm urfonT TieT T 1 93 feg &t Adlg & ot fegut w3 wiaT &
ffq €1 &% 196 WF AITT 9 a9 fogT fapnr T ASa fept fET ma
f'c’Fl'@' ﬁﬁ'ﬂ'?@"’?%ﬂ'ﬁ@'m(ﬁlmlage) U‘af‘]’(Bone) G'cl'Eﬂ'(Adlpose)
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W3 BY HHS 1 BY § &3  Ad AWt §3a At fegnt f[<9 A5 39a53Ha Udels € Izt At Ifmot
T fonre J9€ I8 fAng d& A& (Collagen) AT €@ fes (Elastin) afde & | feg §3a & nast, s<isT,
fig »3 Boigus @ 05 | feg A'® qui3fag UsAafas e farre <t 9w 96 + Ast w3 It feg

T T T Hefaan e a9n J9eT J | A3d fegrt § 35 €91 578 Sz famr 31 (1) 3918 73w few

(2) W& A= fey (3) feim arodt A= feg|

fe® Asa fegut feT Ifma=t w3 33 T g7 &% #WU-3981 M9 T8 yegy <9 fE3-fe8 73
% 75 | Gude 9nst 98T feF (Areolar Tissue) 7 9HST Iat ufen Aier (939 7.4) feg mimi39 3

()

i3S9 7.4 & 7=d ey (€) #aiGsa feg (w) T4t fey

9HST € TSt U9z ST WU B9 € AN Jae I& | feust Asa
fenrt <9 33 J9 (Fibroblast) 3¢ 75 | 7 fa 33/3% Uer gae 75|
feg HITIHA (macrophags) M3 A (Mast Cell) € I& | &< AT 998t
f'c');l’ (Adipose Tissue) ﬁaﬁwﬁw@ﬁﬁmﬁwmw
J1 few feg € 7@ 3% A F991 A9[fo &t femm §© 051 975 €
fAgs uTog =93 f39 a0t Wi@T Qv gout v ufg=afas T &
feast A feg myf T 7€ I

IS | MEIBE & WTUTd 3¢ M3 3¢ J9 (Fibroblast) FWE #3d few
& fawfiz W3 mfswiz A3a fegpnt feg Sfsm fomr T1 fwe
fswtnz fepnt feg 33 d9 MreW3g 3Tt € Jfew™ € a3 g
ﬁ@'ﬂ??l?‘?ﬁ(Tendons)mWWWéﬁwwm@'
f&‘cl'l"’fl'?'(Ligaments) ﬁﬁsﬂwgﬁsﬂwwﬁs@mmw
€T99s I8 | dB& TENET T JET $FS § YSteut HarsT yEs
gaer § w3 fegst § dee I sQEr I Awer fsafz A3a few
w918 feamie feg ufenr mier 91 fwe rfsafvz feg fg 3w
WI 3< J9 (Fibroblast) I I& | Jer {9 fammerag a&™Hs dev I

@ (@) I8 Hs eegg

(b) ()
fg3e 7.5 we A3 feq (@) we
feafus
() WS mfsTfHg
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fa39 7.6 fenm A= few
(€) umst (»1) 951 (¥) &g

Ate-fefarns

(939 7.5)| fAgs e »ag®s U der J1 feg feg avat few
ytfenr AreT J1 UAST (Cartilage), I3T (Bone) M3 &g ferm
a9 € A3 fey I8 |

unst (Cartilage) &7 WIIA BT UTTIH SH UI3TTI ger AR
Tw€ Jut d=r J1| few feg & s=€s =¥ A5 (URST wE)
WUS TTaT It S5 918 Hefdan ot SeT-adtnt i3 fag
¥e T AT 75 (939 7.6 ©) | Sigudhyt € gge f<v Hge 5g3
AatT URSIT U3 miengr feg 33t <9 ge% Afehit 95 |
W(Adults)méwumra—ore?a—or g4 a5 A3,
g & 73t @ s o®, 73T € U9 w3 Ju &9 ughat
e I5 |

ISt dfew gayd oW W3 fey I& | feust f<u dBHtmH €
B I IBHE ST J€ I& H I31 § Hag3T fee gs (I3
7.6 ) | feT Ad1a @7 i fey I 1 Adld & &M %31 BT ATI6T3IHT
gigT fanrg gaer I WS fegut & Ao w3 mHdfwnm yers
9er J1 I3T A (Osteocytes) H"'c“ﬂ' gr=t (Lacunae) IEERGES
3¢ 951 $3 & $9t I3 (Femur) 3973 A9 €7 979 Afge Jaet
31 I3t fira I3t Uit &% g3 & wrunt fafour gt arst
€T J1 gF JFt € Hg 7 (Bone Marrow) &g A& €T
O3ues =t gaet I

&Y (Blood) 39% w=d fey ger g fam <= = ugww (Proto
Plasm) % JF3E (RBC), Ae€ JIIT (WBC) M3 UBeBeH
Ue 7 95 (939 7.6 €)1 87 ¥y 39 3 =foest I9& I 7 fa
fds-fds yege € AE&T3ds <9 ATTfeasT ader J1 fem g9
femarg feg gnt mftmrfe 17 w3 18 ST uzar|

7.13 Unt feg (Muscle Tissue)
aa%awha#g%&ﬁég(Myoﬁbrﬂ)srﬁ@ammﬁﬁﬁkg
UdH() o'dd lelo(d du &% I&O(O Hdl:é H'e U??’H?HB’E_&'
sruhﬁmhvwwamun’rkmre’rfsrmraﬂaﬂa
Trgr=gs &9 e =8 ufd=a3st wigHd ast dds &9 Hew
gaet I M3 Adle € fga-fds war &t Afast § A9 o dus
f&g Hew gaet T | W39 I Al i Ardtu arstfethut fég
wﬁwﬁwﬁwﬁw@ﬁrmlm%ﬁmwg
¢ I&5—(1) UrgteTd Unt (Skeletal or striated Muscle) (2) Traiafas

UHT (Unstriated Muscle Tissue) (3) fe® Unt f'c'g’ (Cardiac Muscle
Tissue) (fS39 7.7)1

Aa®e® Ut WY 39 3 dd'% et 3™ &% 93 d< 75|
fea murgs unt few (Typical) fae fa 3% Tt UHbyt (Biceps)
(& 1 = &) fET arater Uit w3 Trat afos Unt feod i
e € gV S mE39 ughyt Jett g5 | Ut feg AHo € 979
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.....
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“““Il“_l_l_l!l i M -
AT LLIKL Py e 1) aoda

ki)
I e
FTTITEE bt AL TUIL

(®) (1) (®)
fgze 7.7 unt feg (€) udtee A fidAg Ut feg (o) udtefas uwt feq () few uwt feg

U AY3 #3d fey & fawe der I (939 7.7 ©)1 few w79 gt mifomrfe 20
feg fers yo=a u3ar|

gdtafas uwt feg (Unstriated Muscle)

Uiafag UHbHT & €39 € HISaHIs As & 9< faad u3® da 76 W3
fegst feg Juret W3 bt &t g€t g5 (939 7.7 ") I i® 73 @9t &
fedd 5 & Jue g5 M3 feg Asa feg ©
fase % €9 35 € gu T afde o= |
wregat war fas fa sg =faetdt, figer w3
A& T &bt gt feg few 39+ € Unt fey
UTe Hfe I | UTItafas UEbHT €T HarssT
“fegrafaz” Jer I faffa feast € aon fegt
3 fiur g adt ger | adlafas urtut & wrt
J<B A9 o I7 Harxg &4t Aae fas fa wirt
JAH UHMHT g7 Jfg A< IT |

few umt feg (Cardiac Muscle Tissue)

fes Ut few Hozams fey o5 7 d=8 few
fEg It e A I& | few Rt AST S usTadT
¥}, i'g At oot ffa g7 &% 93 Ifde 95
(f939 7.7 ©)| 99 A3 A ffedases fana
I3 fign 3 i'e § i fearet € gu fRe ioss
fé&e g8 g= Ae ¥ A% Ad3s & Ad3
afos gaer T 3 feg €37 At € 93 I
I9s gH AT 3d <t ug9 Al I
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7.1.4.531 feg (Neural Tissue)

73t feq Wy gu f<T gese o&3T € Y3t Aald &1 fafe ™ s 3T (Responsivness)
€3 g zEt firieg gur J1 5731 A5 §37a™H® A € 95 A 573t yarat
T H99 feaet I 75 (939 7.8)1 573t 8¢ (Neuroglea) F% gt &3t
YTt & 9e39 f&T g5 w3 573t AsT & AT M3 Adfan fée g5 1 573t 8%
A% A3 Adlg feu &3t fegut & »rfess migwg w0 3 <0 fomr s @+
75 | Ae ffq a3t iw & ga= gy few €3frz ats Arer g A feg »us »my
€3frag J<t 7 37 foum farst 3591 Uer It T 7 53t 391 &8 A% ¥31 €3
ISt Jaet I 1 &S A% Q37T A feg &3t A’ & wifay fasd 39 udeet I
M3 MF TS € &3t RS (Neuron) M3 J9 AaT & AT 37 @3fAz soet g A
3fAz I= 3 gat I1 3t few w9 fensayaea mfamrfe 21 feg ugar|

7.2 W@l M3 a1 Y&&t (Organ And Organ System)

gy A a8t diet f<g §*ug T9es d13 I fey Farfez T & war w3 war yerat &t
o9& v I | fem 3qT T Aaes BYT RSt gwtaT 99 e It Arahat
fafonret & S ygrewst w3 fatfas €91 5% g8g< et agdt Jer J1 Al
€T g9 WaT fEg A 2u famdt € €39 3 gfenr Jer I 1 @eude € 39 3 fem
%?WBT@'@V_&HEJ@'U?F—W@(EpﬂhehaI Tissue),ﬁBHf;c’g(Connective
Tissue),ﬁF.ﬂ'f"c’@'(Muscle Tissue)M@'?u"B"]’f"c’E’(Neural Tissue) | foH™s &% ¥
3 wiAT FYE IT ST WET I WET USTBT AfeB3T (Complexity) ffa fanfaz feedt
fsafiz g™ & wam @<t 71 feu feedt faafiz ggm fEa feammts ggmr
FusgEr I (fen o9 At A3 gguet <9 fens™d ya=a uzan) |

feg 3ud f3w et € Sy-<y feam Uug g9 efimr a7 foor 7 fam fS9 39§
@T@'Hﬂ?ﬁ’ﬂ?@ﬁ&@ﬁ(Anatomy) WMI g799t 939 (Morphology) € FI&&
W3 FrIAf<Ul 979 ArEdTdt Y'UF g=3it | Morphology AT 791 €39 37§ Al
€ 994t I9&T M 909 feuret ¥ % wiad @ wifis g9t 31 e mI
HYM et € 78U &9 9794t 939 Fue € MAs miay fedt 91 #gmt € g e
gJdT 939 €7 MJE J AdId € g9t #aT € §ST=e A Adld ¥ §7J4dt g =T
nfois | 73wt <9 At ©7 UIUTTaTa mag Wiegal #aT €t 99aT € mftns 3 31
ge Al I13T, F9Y M FF € Tt M3 TGSt I3 € HTAE Fdar A
»d1g Trat (Invertebrate) M3 IFUGT (Vertebrate) € YSHau3T Fo€ 5 |

7.3 3w (Earthworms)

dIS¢ ®% g9 IdT € AES! mdlgudt A3 J© 96 A fdrst firet € Quast isfa 3
fs=™ qov g& | fes 28 feg mils #eg ¥ige ¥st/wafent f<e o8 7€ 75 |
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fdgT 7.9 43T & mele (€) Quast feuy () Iawt fey (¥) io &t et foy

fagt & feg it Ue a w3 faow & g=Q< g | seiat feg feg »mue ot
@ §3IHIfA3 H® Ueag © fias feg &9 AT A< 75 | fen fumar 3 vs
UTT9g § SIHIHIETT (Worm Casting) IfJe I& | Sdfed™ W3 BE31a (Pheretima

and Lumbricus) "™ 9793t 3¢ I& |

7.3.1. g7gdt 9€39 (Morphology)

fegst € Adld $9T, BATIIT 100-120 ANTE 3T (HeHban) fe= (7.11) Sfsm
der 71 fis 3% 3 I3t Hu qur (fis By =foet) feuret €€t 71 368 35 3
ASs 9 UE AT 76 fan g9 fend fis 3% 3° <yer &3 A7 Aaer J1
At € WM& 79T 3 HT M3 ¥ (UTHHPHH) §€ 5 | §% 8 &9 (Lobe) I H HT
& Sac Tt fEq Ugg =99t 99T g<t 91 fev Ugq =9qit g™ firet feg Taat
& 4% o dI3¢ & O fSu Far a Are <o AorfesT goet T | usgmatmy fEa fe<t
gg&T g€t J | Fate T ufgsT 43 A e At o dg dJer g fam fee o der
31 e feafiz faon feo g St st et d@aa Ut 14 ¥ 3 163 45 &
Wt Syt 7| feust dEt €739 T 43T & a@Ee®H (Clitellum) Sfde g5 | femr
39" A9 3 WY gmar Ylasretesa (Preclitellar), IBTEeS (Clitellar) M3
UHea& e sy U3t fadg sfsmr Jer g (939 7.9) |

UAe 3 32 43T & w3983t (Intersegmental Grooves) € Hifont fEgarg J&&
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fg39 7.10 3T & uae st

Ate-fefarns

U< (Ventro-Lateral) 7T feg 99 a3t HIdE
L["IB"]’ &d (Spermathecal Aperture) Hae i< 35|
fed®sT HeT ASs 89 143 83 © WU 9 J&&
UH Afgg Jer 7| ffq A3t 59 A &89 189 U5
¥ Jo8-uHe feg Afgg Jer 31 9U3 A9 &¢
gd fAgsT & Jger 89 =1 afde 76 58 38
f&9 ®argar AT Adtd T I UE AT I& | feast
gat 3T H® feamt #iar Adld € T799 <% §Be
I& | Aalg © Ufa® »imidt w3 I&EICHBH a1 § &5
I gt A9 Adld §37 {9 #aedt € S’ »id9d &
Aie ug AT 75 fAex 93t fegarg wizq 43t
Tt yrgt fdg O 9 J«€ I8 | HIE @it IsT
AaE 96 M3 3T fS9 HiS=yds waes uge
J&5 |

7.3.2.MEgsT 939 (Anatomy)

Jr3¥ € Adl9 fea uzst A% 9faz uag &% =famr
gfder I fAng €y 9vst (Cuticle) afde g8 W3
fere wreg Quast anst (Epidermis), T HTHUHPHT
T U3t (IBIT I BIAT) M AT I HEd 5
3 Udg (Coelomic Eptihelium) UTet At J | gradt
Ud3a A »utsair fUsa wirad udg st &F fea
U3 3 9T get J fan fE9 99 39 A% fa= fam<t
=t iy <t e g |

Uge &8 AdlT € Ufa® 3 »ivfld 83 3o fea &4t
&8t € gu few ¢t § (939 7.10)1 ufe® &3 3
Yyt I 7 g apist 39 <u F 99 63 <9 yg<t
J 1 It e 2t a1 55t < yoet 7 fang 57
BT (Oesophagus) dfde I& | feg 58 3 72 43 3
yret Aet 7 mT ffd UnsT (farmes) 88 37 o7 4%
3 gt 71 fog gt ISt 3 it € gt §
Ut fe9 Aorfear aget 31 figer o7 3 142 43
JTHge e J|JIST T IAS IS T AFtort Ut
W3 et feg 8 aragfea uegg ge a5 | fige
&g ige deHifedn dEtt favm fee ige foffia
Wa@?ﬂﬂwwhﬁmm 152 43 3 59
T & mrat §F I i uaISt &9 aut @ gu fEw
fimet T 1262 43 feg viteq fes fEa A3t et ma
Ag warg € »i3st Alar fsaset J1 »ieg &
femw Ire 169 T 35< 43 f<9 wiieg € qu feg
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73t f<9 AJEE=INT Ades 109
Suast sy =fast  ymE fom TS FRHTE S e
(Dorsal vessel) (Lateral Hearts) Lateral Oesophageal Hearts
5 6 7 A 13 =
4 IHHP IS
3 n
_‘ il
) B W R "‘ (Commissural
# 0 Vessel)
Aafagas
Cfgar
e ﬂ ﬂ . - m
Zfast
fgse 7.11 g€ ufe=os yest
negat @32 (Internal Median Fold) Ume #fE I& |
negst @3fent § SedRs (TYPHLOSOLE) Jfde
75 | feg @8 nifeg <9 Aue 439 & U fie I& |
Uge 53! Adlg € ¥9dt 87 3 8¢ fAd sa @ gu

feg ym<t I fAng Ter (Anus) afde a& | F3wr
Fo¥fsd Ue9Er 3 gIyg et § 375 € gu few
fEamer J, U9e 8T 3 W AN U9 I MEHTEMT
o forre Jer I 7 o uT9E 5% W fHe 7 95|

) ITHET Aedisr (€0 MGHTE dISHET IHAS ISt § HUW AYS Har

BY JEPAT ardrar get f&g gus e 76 | feg 7a® wie e &8t It
- Y & =93 fe9 femme AT 75|

SateHT 3T &t By Ufdsus yorat g€ famy €t det

E%E’Fﬂf 1%?’ %@ﬁéﬂ’ﬂ*z a'fﬂa"? (Capilaries) M3

- Jer I ( 7.11) | §¥ BJ I3 YSBT A6 BI

PR DA ST fos w3 w7 <o Jor It M afder 71 Fa=s

faforr By fra § fea four fg Just T ouv &g

ot g & U9 &8T, 73t 339, FUHET ISt

NS SeIIFPHT  »i3 Aal9 € U93 3T Ug el 71 Bg JEHT 98, UAe

o U M3 82 AT §FT I utehdT e | feg gt

- fonesfas 3 g At € fsoue goett 96 7 &g

I~ fues Sedighvr UBTENT ST We At I5 | g A&t & HaT gant

fg39 7.12 d13T € W& feam yest

der 31 di3e &9 femm Ao yerst &t g<t Ao
(@) &t »esl-gest Adlg € 3 u93 <9 By I
gt yas gt 1

dedst §T I I fev f3a 3gT € 92 951 (1) Aues
FEIEHT ¢ 153 ¥F 3 wyla®s 45 I §37
fEgamammt Uit | (Auew) 3 Ue Afe g5 W3 feg
wigg f&g ¥ge I51 (2) INIt FTarshur
(Integumentary Nephridia) : Adtd € 913t & 7’H¥!§'c'ﬂ'

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

110

fdgT 7.13 43T &t yAes yest

Ate-fefarns

3B I I U I & o »idldd U3 39 foud g€ 75
hHHH‘]HE‘THB‘ﬁIE’WU?FIB)BTH?ﬁ?EEﬂEﬂ?ﬂT

S . o

(Pharyngeal Nephridia) : 97, ¥re "I BT 4T f%'?’
WWWFWWWH% U?Fl(ltldd
7.12) feg f§= yag & dedtstnr 99T UE 1s gy
f&g s §€ I8 | dedlshm Al 38 & mifeds
W3 AITT & fEUMI a9e I6 | edishT oite =dar
fAis 5% B9 §¢ U5 7 Welg 83 &9 =7 398
yTTgg & Ryer I die dedist € a8t 5% g3t
<t I 7 foamt usggt & mdle fe< fEdsT 9o
29 It MTITT &8t {9 799 dger J|

a7t Yot iy gu fEg dramstnr € gu <9 I8
wmwwﬁgwmwﬁwﬁmm
Ad 53T A% 86 T F SrashT a8« I8 | Mdi&
A9 3 (3H w3 97 43 f<9) muvsT 573t @ fantit
feg <3 o gst § Wow I Quast Az 3 Adtaes
Wwwﬁr&ﬁm%ﬁrwa@mmerve
Ring) < AT J| 573t 9dd JIBMHT & &% fHsa
ferrar e feavre J9<t I | AdtHd® JIBPHT, ¥od &
& Fefas goet J1

a7t yest feg miyt St wre g€t 9, ua fem feg g
uwm@mmzﬁée’rvﬂm (Receptor cells) feafms
% U5 | fAgs yamw & Stee3 € %39 § Hiogw a9
mmwms’raﬂmae’rw&mnaawml
3¢ few ferw ygrg € garfes A=et #ar
(Chemoreceptor), A== El'l:'?ﬂ' (Taste Receptor) g
75 fAos & gnrfee @30T & &et ySifafonr gae
& | feg A2t %91 I3T € was 971 ff9 ue 7w
I | 3T < f&ait (Herma phrodite) ie 76 9= &
UTTE‘]’%HUB"’QS‘(TCS&S) m@”ﬂ%’ﬁ'ﬂ(OVMy) o<
A<E #aT Hee I8 189aT © 102 m3 119 §3 fe9
T AST U@ ¢ 96 (939 7.13) I fegst &t gaare
SBDAT (Vasa Deferentia) 18<° ¥3F I ACHT I&
fre feg Unee =foet 57 g AfEt J1€ A3t Aorfea
T IEMAT 172 3 197 §F ST urehdt AEhit 95 |
U3 YA M3 Hdd'e =fdet (Spermatic Duct)
18% 43 ¥ J68 UH 8 75 Acs fewa gt g99
YBdl J157% dt 68 3 9% ¥F 3o J9 U few fia
£t §8t TJait g9aT € 9 AF HIAITE S
(Spermathecae) Jv 75| feg Adar €95 HATdE
yZ F9a AT Fa€ I | feq At AR 128 w3
132 45 & AUH 3 AfgI §et J 1 WEad & 968 UH
WF&H(Fallopian tube) ﬁ?ﬁ'ﬁ"ﬁl‘s@'ﬁﬁ
I det JIfeg mrur e g3 o 142 43 € Jo8

)u:)-|=
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U f&q Her Aes feedt (Female Genital Pore) € gu f&9 g9 y&<t J1

gage € Mrun &9 wesT geat & Yfafent Agar ot gt 91 7e ffa a3
g+ d8¢ 578 Hse-vw@vmﬂmwwaﬁmrafﬂwa
HagT BB (Spermatophores) e g5, »run fE9 To% 3T 9 | feafrz
WF, gAdE M3 HAAS ﬁmgwwwmmm
Fn;rrous AT I | f5E9s W3 fea ade @ Wied ot der I 7 ot firet fEe
M AT 7 I5| TS fegat § WS AT T BT F9 few g5 | IIET @
gge das f<g 7t afde g5 | f3® gefamt 3* gie 99 dgs 99 & g 578
2-20 3 9T JIST (Baby Earthworm) Uer J9¢ IS | 813'8’1??%"’0"’113'&'
Jer J 9= Bd=T »iEHET &4t get|

I3t famrst @ fitgg afas@er | feg fitet feg Eeht—a<d ¥3T (Burrows)
ge@er I fam & firet fem A<t I w3 Ufewt &t A3t § ger Qusay T A<t
I W3 €aF T I&T ¥ FUST s I AT J1 few 39T ST gt fiet &
Suag g&8= €t feut 7 fitet € GuarQ a3t =u< < feut § =avlaune
(Vermicompost) U= feonrs afde g5 | 3T Wty ?;’_ Ua3s BT BT © au
feg <t =33 AT T |

7.4 39 (Cockroach)

I IHIET gd AT IH JdT € TUS AAlg B dix3 I& fAust § wwr AT
TTEIBH (Phylum) "T@8UST (Arthropoda) & =9dT feahder (Insecta) feg s
d13T farrr J1 @vs afeddt 7 edfuas ¥3at feg ovdls Uis, 7% w3 99 dar
T a9 oHET feuret fee g8 | fegst & Wma9 0.25 3° 3.0 &9 (0.6-7.6 cm)
Jer J| fegst @ &9 Waels (Antenae) Ud W3 Quast Adla f93t feT sude
Wﬁ?ﬁ'ﬁfﬂ?ééﬂ@'ﬁﬂﬁ%l&ﬂm(Nocturnal)HB'E’WH:]'
(Omnivores) Y=t I& # A8 gret 3 fHee g5 | feg vdur @ wer feg afo &
FE dTgtd UIsa w3 4396 fauahdt & =9 J¢ I& |

fiest gt 837 €3 (Abdomen)

JreT B (Anal Cerci)

fg39 7.14 999 € T9dt gE39

111
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112 Ate-fefarns

7.4.1. 974t 9€39 (Morphology)

TFIY & M YATST A UduBEer WHadaT (Periplaneta americana) € U3
34-53 AMT., &9 w3 497 & J¢ U5 | 59 Id9 f<u feg 49 fEz & nmyat fAd
ST A IC TS|

Id9Y € A9 My gy feg 437 feg Sfsmm Jer I w3 fegst € f3a Wy gmr
3¢ Jo—fre, &3t w3 s (939 7.14) | fegat & yar Aale HAES dTetes ©
grgqt fimg 5% (g9 Jar @) gfenT Jer J1 99 63 <9, gadt fing fee wags
Bt e 75 fAust § raBdEle (GUa® AASBdEle M3 J58 AISdEIR)
afde g5, feg 43 »run fe9 u3st 3 3aist st o 93 J© 95 fAng
Autarat fEst (Articular Membrane or Arthrodial membrane) fde I& |

Adld & »O® gar feg Afag g feder Jer I A Adld & &Sed Ud € 3%
SIgdT AMAE geTg@er 71 feg & 43T § fige 3 geer T w3 wust seist
Jges € a9s Akt femet fg U Aaer 31 fag durs €3 ffg Ast
HEa3 WYt (Compound eye) Jebt I | Wyt & »iar f¥sted Ade 3 amar
=391 ffa 73t Waels foase g6 | Mo fRT ARt Ag ¥ige de a5
TITIST THIT & HUS T IH doe I5 | fAg € »ed AT 3 Guwiar &1 §&
S Ear:rcy (Mandible) "M (Labrum), fea A=t HafAsT (Maxilla), Jretuefaan
(Hypopharynx) "3 ¥ (Labium) §€ I& | fea Hu Z<tst 89 fang gretusfoan
IfIE I&, FF T IH II€t I A7 HI W9 &% gdt gt I WI JT 83 ff9 ige
Jet I W715)|www3mwmeﬁgﬁa—wﬁa@
(Prothorax), fSgarast g7t (Mesothorax) W3 fug®t 873t (Metathorax) MIrBt

\ /s I

f939 7.15 a9qe9 € fAe 439 (€) fAT 439 & Tan@er (W) Ho € gmar
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g3t fig &% f&q &< fAv uAg & g3t I<t I fang aees afde a&|

9 73t §7 9 fEa A3t 3T ughit AiebnT I&-aanT (Coxa), fdda (Trochanter), ST (Femur),
ZYEbHT (Tibia) I 79W (Tarsus) | 437 @ Ufg®™ H37 HU &73T (Mesothorax) 3 f&a®er I W3 g™ A37
fugst 83t (Metathorax) f&5° fear@eT I 1 wa@ 43 fATat § 29Ma (Tegman) &Ie T& | MuTgedrt IS
Ia1 € % 95 M wraH & o753 foT fusEd U3 5% ©F afve us | fue® 49 udednt ¥St =9dr g
J& w3 feg Qs fTg Hee 9w 75|

&3 M3 HeT g7 fe9 &7 10 437 @7 Jer J| 727 €3 §31 wiad €@ Jer J T 8T I 9F &% Haa
UASS dWS (Genital Pouch) s7@er I fame »e® fdn fe9 wer Aes fewq, muondtas feeg W3
WWWM|H1E€W8EH—JU?7%rusweﬁwwmmm—gwwfev

.......

gwmmmmnal Styles) Je I8 |
HeT fe9 #as AeElgn &t 9¢ |

7.4 .2 WEgat 939 (Anatomy)

Adle 87 f9 Hge use 38t f9s gar-naEst
IAE 5Bt (Foregut), HT SH5 &8t (Midgut) ES
ﬁmmW(Hlndgut)meﬁUﬁU IEES)
7.16) 1 {7 feq &<t 5781 nidg &t apiat g yger
UW%@%WWWW(Oesophagus)
fsamet 1 grfrar fea u3d f¥st =8 us oo
HWUW&W(Crop)HﬁJ?U??thE?W
7yt gfder g1 fene fUg stat ga3z A9
(Proventriculus) Fle;cITHHE’UE’TUI few 3 ga9 fex
Her 3% Unt Uga der 3 w3 fer Jug <t Quast
ST & gt IS T F GuaHst € g8t I
feg €v 975 © He I&T & Ulne <9 Aorfex g<t
F1 udt »iawt F7% =8t nied fafdaw a% ot
3t T1 7ot STea8t 3 WO FHessT € 793 3
QIET TIIPHT 6-8 WUSHBIHT T T& fAgsT &
fAd e Jv 75 | feast & Jufea AT afde o | feo
USd 97 9579 T 9% | Vo M3 fuest ST a8t
¥ 12 3 100-150 UIH Ja1 €t BT JEtt I&
frgst & Heeiies feQfelw afde us I feg dhisie
(Haemolymph) feg" Sa< ue9g d< & W& faam
feg Aoret et I | fuest IAE &8, HU I7&
58 3 ST G I MI AASP, TBE WS TereH ff39 7.16 TaTT o uge 58t
?ﬁéﬁﬁe’iﬁlgqcﬁa'dd <H JIET @ Y &aT

JI

Frady feg ¥t famn € a3 ye=t §<t 9 (939

7.17)| fen €t g =faety g3 o e feafms
WRM@'@Q?/W(Haemocoel)M@'@ﬂ

BHIaT/aHfeHe (Haemolymph) afde I | dhifere
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Ate-fefarns

T gfen Jer J | 999 = fes
I HIEHST g st Untera st & ST
der I A By i3 e g3t miz
fes fegamst Ut qur © &5-
et it &% ige der J | fes dhu wmramg
o yfent feg S Jer g ma
& UTH MTHSPHT (Ostia) 4
TS|
&BMT (Trachea) © A% ©f gt
gt I AT &bt Ao feeat
(Spiracles) IIT yBEAT I |T=T
Ty® gt T 7 fa Adla <t fugst
fes us AT 3 Hge I¢ 96 | AT a8t

fg39 7.17 a9 €t Y&t 3T yest

HZ fegfaz T & A9 &S8ta=T (Tracheoles) SSEMT 75 | feg e § 23a16®
gat Al € A9 91T 3 U 1 AT fewdt € yger micdust AF
W(Sphincters)mmﬁgﬁ?ﬁlzﬁﬁwgﬁﬁﬁmm
yrde fedt (Diffusion) It <t T

39 fe9 W& faam Haetames sTfdar=t (Malphigian Tubules) Idt g7 1
wk@ﬁ@wmwmmmmwalkﬁm
gdc yTdEr § Ay I st & d< gAfeca fafomr (Biochemical Reaction)
memmwmmﬁawaﬁmﬁm(hmdgut)
gt §799 afswr Ater 3| fen st feg die gfaa »is faa™T (Uricotelic)
afos@er J1 fene 5%-5% gadt a& (Fat Body) deanTele, Quanat »3
WW@WWE‘&WW%M-WU ma-mm
i wety Gt g, fatfag Srowics (Ganglion) 7 J&&t AZT 3 99
W@?WW%?WWUlWWWWEﬁMﬁUl
mkﬁx@wﬁwug-ﬁmue- J Aefa #PWE"’Q"EITHH:]HE'EFE"HT
Mﬁamﬁﬁm%@ﬁwalmmwﬁfzﬁ%ﬁmm
(Supra Oesophageal Gangalion) Tt fenrar =T8T I fang” MadlsT m3 Aga3
Yt & ST AT I8 | 99 © ARE! WAl MaetsT, AU a3 Wt Hanisat
ERECGI (Maxillary Pulp), FEHS UBU (Labial Pulp) MI JIET IH (Anal Cercl)
wfe J€ & | TTH99 Tt Agag »yt fig @ Gudd g 3 Afas et a5 199
AUag WY &9 91991 2000 & d &F JaA<ies SHEET (Hexagonal
Omatidia) §€ I& | feg GHIET € Hew 578 Tdd9 fEa =g € ae! We's
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@HHHF"%I%ﬁWﬁEﬂﬁéﬁﬂﬁEﬂﬁ(MosaicVision)Hﬁ@'ﬂ?‘)‘ﬁﬂﬁ
HeeaT 3T 20 gt J UT AURS3T Uie gt J | feo w39 3 a3 & i get J1
ferr et & farrgg (Nocturnal) fewet @& fagr Ater 91

Iadd € f&af (Dioecious) 87 I W3 €< f&ar 9 yd feans yaes war e
35 (939 7.18) | 59 Aes o e A=t U@ € gu feg Hae d€ gs A Sa-8=
f&s 43 (Abdminal Segments) & Uit 3 ige g9 I5 | 79 uITg f<v fa
U3t 58t g oo =foet afde s, faaset 7 7 milss rtas adt
Ftor =faeT (Ejaculatory Duct) feg y&er 31 feg <ton =fost &9 A<s fewa
fST y®et I 7 T (Anus) € It Afez ger 71 femm d9 gut g=t fes &
g< 3 A3< 3 feu I<t I 7 mofea Ass EI'I:Eﬂ (Accessory Reproductive

> )
PID
Xy~

D1y O,
o odwj)

BN
N
oy o

®
L

L ES):)
AUIHETa™ KESIRY
Mo wF =fgst
IBTeIE IrEt
UASS YTET R
- X yASs g8t
JisTUeTE AT SrAfaQey

()
fd39 7.18 aa99 & yAes yeBt (€) 59 () Hrer
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Glands) €7 dH 9<t J| g79dt A<s fEedtn &9 Jisrueetnn (Gonapophysis)
A fAA&Ys (Phallomere) € gU <9 J€ &1 59 Aes fevd € 979 UR
aﬂ'fez?ﬁwmwﬂlgy?r(Asymemcal)ng'ufevg?a?;;rars’egu
feg wrum fev foua fde oo | feast UA™ & AUIHEST (Spermatophore)
FfIe I8 A AIdT €96 &3 AT I6 | HET ASs Y3t f[eg € <3 »iad9 €
AW J€ I6 7 &3 € g0 3 &< 43 © fued un Afas J€ 95| 99 #3an
WS MBEBIHT AT WZHAT (Ovarian Tubules) @7 gfewT Jer I fan fw feafms
T 3T wifst €F B3t It J1 €< Uit & WizamT et wizas fusa fea
feast o Wiz =fost (Single Median Oviduct) =BT 75 #m?g wat (Vagina)
gt afde I& 7 YASS 4a (Genital Chamber) {9 y&<t I1 62 47 fiu &
731 );Io(d'gu'(;‘l (Spematheca) g<t I 1{?@—5 ye feg W JI

H9'E HAdSUST 341 mas3fag I 06 feast € fonfes i3 fEa qufn@s
f&9 Yrge ¢ Is fAust & W3d=9 (Oothecae) AfIE I& | WFA=Y IF &' IaT
3 & g9 Ja1 € 3/8” (8mm) Fu JUfG® Jer I feg Jufi@® warat AT
SHEAI T W 316 e gt 3 fougr fio 3 7e 95 | fa ver w3
9-10 WA= UeT gddel I MI I3 WSA=T <9 14-16 WF I I& | UdtuBaer
WHdtTST (Peripleneta Americana) fg feam GonegsH (Paurometabolous)
wmkme(Nymph)mewwwmwﬁwﬁmﬁK%é
U= =44t 9t fewe g5 | fove e feam arfen3ds (Moulting) It e & w3
Ba1FdT 13 =t arfeniges I g fia feafng Hie f&g seser I favg ot
gt wirEr 3 ufg®t werEr I 9T U5 (Wing Pads) UE A€ I8 | 38
feafng arad9 feg ot 49 ¢ T&|

IIIY ST Ig3 AGTT FAIST YRSt =t uteht Aiehdt 98 w3 femer aet
wfad HI3=T &t J1 dF YAt HdY € @ AuTst 7 Gt € 3 37
éﬁmmﬁaﬁlﬁvmméwfévmaﬁ%m faGfa
feg 97& uegEt § sHe J9 e g& M3 g€ged ¢ UT9 (Excreta) IdT

SWs ©fiz a9 fee I5 | I76 uTag & €im3 J9d feg et ghiahat =t
B ET T5|

7.5 38 (Frogs)

FF mifagr et I 7 3 Ut A7 g3t g<f I faew
e I MF AIFUTST AW T MHSEPAT (Class Amphibia) &7
U dyeT 91 993 9 uret Are vt 337 & vyt
J I&T feardtaT (Rana Tigrina) |
FF € AAlg € IUNTS AfEd &1 IfdeT 97 HAld €7 3IUHS
TIEIS T IUNTE WGHT geseT gfder J1 few 39t &
Uyttt § 38 B¢ 8% (Cold Blooded) 7 ATt
(Pollilothermous) Ffge g1 I © I & TS JI¢ IHT
799 i J2aTm, fam 28 oo wo 3 st mits 3 4=
ama?gﬁenna@fra?wﬁfa@wa ? Qost feg
MUS gRH&GT 3 §9¢ SET gar Ufd=d3s & Garsr d<t J
fAarg g&tedr ug=T (Camouflage) AfdE I& | fem
v v S 3N Ja1 Ufg=a3a & HTaT (Mimicry) St I 5|
NST 110 Sg RATTN T i o <t o T fo S5 o0t w3 wifs arovt & 3
feg feyet a0t fée | fom A S0 feg must A<t W3
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mﬂ?mmwaﬁéﬁwmwwamfwmam
AIE T ©F &€ (Hibernation) M3 J@HPHT &t &1€ (Aestivism) Ifde TS |

7.5.1. 97Jat 939 (Morphology)

at grt ae 33 < 9t § gfonr T ¢ 337 & 9WSt 3FET (Mucus) U3 5%
Yot I a9d ot W3 fasast get I | feg onmr & & gt afaet 3153 <t
gIdt UgZ IF 99 Ja1 & gt T fan S99 89T 09 9% 9s Aefa Jost ugs
Wist gt 31 37 ae < uet a4t uler safa gnst oot fen § Fuer 9

$F € A9, fAT M3 UF (Trunk) fR9 Efswr Jer 7 (9379 7.19) | Ug W3 JP9es
ETUETIWEQWEE%HHBTWWMIWWEEWW
ny &=t (Nlctltatlng Membrane) 3% AT Jet I& Iifa Utst € wed wiyt
T g9 T Ao | Wiyt & €5° UTH feHUaH A7 a6 Uit et 95 7 U&T Aot
& g1fae d9s ©F oI gaet I5 | Mad F fuss e 9B< feds, efows M3 &
Ues €7 N JI¢ I | W& Ud fEg 979 €It Jet g5 mefa fued U9 feg
U Q9w ot g5 | fugstmt #3 a9t W3 vags dotnt 9o | fued U
Tt QT St ST T 9a 7 Ut &Y 39 fow vy ghiar fsarQahrt
75 | 33 f&9 féait 39 3 € gUST (Dimorphism) T4t At T1 &9 37 <9 Uat
Jer 995 @8 TSt 3d & (Vocal Sacs) 378 »a@ U9 & ufgst Q9w feg
duBedt Uz A 79T gHG (Copulatory Pads) §€ 5 | feg »iar ver 337 <9 &t
e |

7.5.2.Meg&T 9€39 (Anatomy)

F7 € Megat 83 (Body Cavity) fSg uge y=&t, Arg y=rat, 373t y=mat,
W% faam yetst, WW@E@TWWWWWW
I&| $F € UHs 337 IAG &8 wI UTgs JrEbdt wr sfen der I (fige
7.20) |ﬁwﬁwm|mwmémwmmaﬁaﬁ
31 fegat & T, YT §F (buccal Cavity) &9 yger I 7 faq &t amat
(Pharynx)WWWMUIWﬁ%ﬂ@ﬁWUHﬁW(StomaCh)
&9 ym<t 31 fiuger »iar 9% & mied (Intestine), ddeH (Rectum) M3 w3 feg
aﬁvﬂaT(Cloaca)mﬁmW%l%ﬂ?mﬁﬁ?m(Bile)éw%msT
fi3 (Gall Bladder) h?ﬁfﬁﬁ?UlW(Pancreas)mﬂﬁﬁHmm'ﬁU
feg Uafonifea an faaser I fan f<9 uga WaaeiH §¢ I5 | 35 Wust
Hiait =9ait € a9t M9 &% 76 A a9 ugzer J1 fore 398 & ues
fiHae it Wregat dut MTaT £F JE TEISTAB 9T MHE MY UTd IAT 5T%
ﬁ?ﬁl%ﬁéﬂﬁéﬁ@hyme)&%@%ﬁﬁﬁ@?ﬂﬁ@mw
feg wer 91 g Uz 3 Uz an w3 &9 3 Uafoifed an yw fisT =fost
mmwaﬁlfﬁ?a’ﬁmﬁwmﬂlcq I FgEgTElsde M3 Yis
wmmaﬁlwﬂwﬁmuﬁ@mmmaﬁmmm
WFWW@WWWW(VIHI)WWW(MICI’OVIHI)
gt Aftprr FeT T | ieufon™ IA6 aewas faed a7dt ¥7d9 o< fo3T Aier 7
5T A8 MI AES o< At T {9 f9s €9 5% A9 & nae 95 | §uat &t
W%WWWFWWUIW@B}W(CumneouS Respiration)
Ffde I8 | ynds It et fE&g wat I vrartas ©F MesT gest get J1
LFE‘]’B‘WHTI’HB(BuccaICaVny)WWWWE"’WW%I
EE'fB‘fH‘" gwrar AT fafemm § usHadt AT fafew™ (Pulmonary Respiration)
Ffie 75| 353 9 39 #FA9 ITBH J91 Tt FFIHT =TgaitwT gusTT
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gt & | ASled 83 (Body Cavity) € Quad fim feg ue 7€ g1 ger
s feeat 3 T F 0T §3 M3 Sefant 39 ugaet J 1 arat €t 81 (Aesivation)
M3 A<l ©F a1 (Hibernation) @B’?T?B’UHBTG’UTW@%U?FI

S et sy ag UF"B:]' (Vascular/C1rcu1atory System) feafAz w3 &< fam €t
U?ﬂ' J1 few fﬁ'ﬂ' BHIET I3 UE"’Fﬂ' (Lymphatic System) &t uret 7 I =
WMTAHTHSG %' (Oxygenated) M3 f9&T MTaHIAG T&T ¥& (Deoxygenated Blood)
few feu fimfag T #e 08| &g 3% =&t f&v fos, sy =foctn W3 &g
S 5 | SHtET yeTat &g s, WWWWWW
MI@E@XWWWWUHWWW(BO@Cav1ty)E’@'UH’B‘
a1 feg Afgzg EIE:]' J| feg u3st ugeant ¥t fe® usa (Pericardium) Tt
Sfar 3fder J| fea f3& yaeg goa fAng Aretan feSTAT (Sinus Venosus)
Ffde I | feg few € ia widta® &% g3¢t I MI Haifaadr=T (Major Veins) 3Tt
&Y YU3 o<t J| few € Quas uw e widtas & €3 ffa &t <9ait ggaT
mnﬁzﬁ@ﬁrﬁr(ConusArtensus)aﬁammmwalmym
oSt grdt Aate € AT gTaT & ST FieT 7 fend mist 339 (Arterial
System) Ffde gs | folfeq Udes fmer (Hepatic Portal System) fagT=T (Veins)
Adld € SY-3Y 9791 3 By fedaT g9 few Ia ugaiehi 7 fend fimer yarst
(VenousSystem)&ﬁl‘e’ﬂ??lﬁh"v’f%’ﬁﬁﬂ'ﬂﬁﬁ??mdld ms’m'd;slﬁe'do('d
9T M3 A9 € I88 Far ffgarg yrehnt Afetrt 7% | fegst § gHed
falfear Uaew fAner W3 d1a® Udes fAder (Renal Portal System) afde I& |

fds9 7.20 57 €t Megst ¥E39 7 YIs 376 YTST § TIEEl I
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A3 fS9 AIga=3HT AdTes 119

Bd, U’&"H)—F’ﬂ@'&gﬁ‘&'i'(Blood Corpusceles) ?WW?I@%W@%(Ewthrocytes),
fge Bg A'S (Leucocytes) M3 UBeHBeH (Platelets) §€ I8 | g € &S JT <9 && JaT € AT 9T
JHaBEs (Haemoglobin) utfenT Ater J | fegat gt feg aead <t urfem Ater J1 AT (Lymph) &g
3 g Jur 7 fa@fa fen T 3% U<ls »3 & a< &t UT 7€ 95| 8g 913 €9's &g, UAdT, It
w3 uet § fonfas |oq-|¢wwwawalmmuﬁwméwwmwm

sTEledAsT dde yETad Hﬂaﬂﬁfeﬂ'mmgﬁﬁmmmmmm@xcremw
System) g€t J1 fer f<g ffa A=t I9€ (Kidney), 3T IS (Ureter), IEMTSE ©A M3 H3T HATST
(UnnaryBladder)mmlfwmgwame’wmean)ngéﬁemgwmm—gm
Wﬁ@%%ﬂﬂgéﬂﬁ?@ﬂﬂf&?ﬂ?%lwme- TET TTSIHT M3 ATHASHA
fearetmt H3dHE SrfEaret (Urlmferous Tubules) M3 EAG) (Nephron) &7 gfenr ger J1&9 EES )
W34 &T%aT g9e I H39Hs 31%aT (Urinogenital Duct) € 34 &9 /99 @t T 1 w39 =fost agnes
W&?um?mwssmmeﬁaﬁwweﬁlﬁ@wducoﬁm YT IS ff9
YEEMT 3% | BT UV dU BT Y33 HATST JdeH € MaIS 97aT 3 Afgs Je7 I 7 & a@nas g yser
J1 37 gt € WS fsam gaer 9| fern st fend gatnr fsamt yr=t (Ureotelic Animal) IfTe 95 | 8
yeTgE ®g It gefent e yAe 96 fiiE fev Sy9 o9 fog Aie 96 w3 fegst e W faam a9 fesr
Her J1

37 {9 g7 M3 IS Yy=TBT (Control and co-ordination system) Y3 fefafiz gt 71 fevust feg neg
fomr<t EI'I:E%T" (Enodocrine System) w3 &3t UE'?S:]' (Nervous System) o< UE A 35 | fs war feg
WTUHT ITBHS ¥ gATfEsT g0maT e J fAgst & TN (Hormones) afde 95 | feg wieq fom<t drabyt
feg fone 98| 537 <9 Wy #eg fom<t degh Jeht gs, Utaw JfET (Pitutary Gland) %3 grfegets
(Thyroid) UdrETElaEts (Parathyroid), gTEMA (Thymus), st 731 (Pineal Body), Usadifed ferden
(Pancreatic Islets), WIS (Adrenals) M3 &S (Gonads) | 53T 1{?‘?& (feqTar M3 FuHsT 573 Jedt
a3t UE@ (Central Nevous System) W3 Ufaut a7t UE"&:I' (Peripheral Nervous System) Id&H® &d=H
M3 AUTESS SIS0 MI MTEAHA &3t YS! (Mvurafed W3 Tamiarafed famer) et sfenr er T
ferrar i< oF 79 JIaS ad<H ¢ fsase g& | fonmar, 33t 3 9 596 gan AT Ut wiwg §<
gfder J1 feg »a@T fedmar (Fore Brain), HT feqmar
(Mid Brain) %3 fugsT fenwar (Hind Brain) f<9
Sfzur Jer I mar® fenrar &9 wiseaedt 89
(Olfactory Lobe), fea 737 AdtEd® MAET w3
d<s foa 3feae®s W8T J€ I5 | Hu fedmar
feg fea 73 viufea &9 femm Jer J1 fugd fevmar
mﬂﬁwwmwmwlm
WIS 9T I HITETST SI™ME HATGH (Foramen
Magnum) IS foas o queT &t (Spinal Cord)
W@ﬁﬁ'ﬁ'aﬂ'aﬂ?{ﬁﬁiﬁ(Vertebral Column) Hed
Hge §et 31

F7 <9 Sy-Iy 37 € AT W (Sense Organs)
ue 7¢I | fA= 89 war (Sensory Papillae), A==
War (Taste Buds), HWE »ar (Nasal Epithelium),
EH?‘T T (Eyes) M3 HS& WdTl (Tympaunm With
Internal Ears) A7H& I& | feaat Arfont feg »iut wig
WAl A% &It & fafout 3 Afeg Awt & die J9
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120 Ate-fefarns

I | 37 <9 »ut feq A=t disaa 83T (Orbits In
skull) fe9 JE€™ I5 | feT ATOTaE wiyT Tt & |
3 2foetsg <9 g9dt ds &4t §€ 1 a=5 fovuay ot Je
J& + 999 feyret fée g | a& ffa mfagr »iar
JeT I H Hea € 57%-5% HIB& & =t oH oder
- JI

wgr 38 <9 33 3 W yASE ySTET SY-34 w3
yds feafag det I8 | &9 Asa wiar feg i
Hs?lﬂwmmuwa—eawﬁme'@m
W39 g7dT &7% UJIEaMH (Peritonium) € €99 8
==t HIFga ™ (Mesorchium) & & 3T a7at feua afde
& (fg39 7.21) | 197 =fastut farest f<9 10-12
anwﬁmywm
U T gae fE9 gn At 95 M3 91859 96T
(Bidder’s Canal) mmmﬁwmm
=foet <9 ym<t 71 g v39 =fost U39 A<s
=foet afosRet T 7 g9€ I g9 W TEHAT
¥ IBMIS eg @?HWUIW@?@?TWWWW
Uﬁﬁ%f‘?ﬂﬂmw H3d M3 HIIEH &

dTdd Qﬂd T JdTdd ddd?! Ul
. Wmmm”fesrﬂﬁnmn(mary)
f43T 7.22 HeT yASE Yyt HH'd get g (939 7.22)1 ug fegst e grafent

&% ST JTaAt WU &1 deT | B ASt wEefocht agvar f99 Su-<u ygemt 95 | fEd g
(Mature)wfﬁawfg—ezsoo 3000 WF & A<t J1 fegst € fargs uet ffg der J1 g9 =
E’W(W)WWWUHWWW@?UIWWW(Metamorphoms)
It gHdr fE9 gewer J|

ﬁmwmwﬁal&amawawmﬁmwmﬁm
FI&5 (Ecological Balance) =t geTet gue Ja fa@fa feg sgr=ds y=&l & 97 &=t e f¥q
wsamuswwawlwwmfeweﬂwmmwwwmgwm
TgIr ATEHT 95 |

H'd (Summary)

ﬁ%mwwmﬁww%ﬁwmwwmhm@wmmww
fenag*fevmﬁfé@m(DwmonofLabour) Y=IH3 d9€ I& | AT €7 wfAgr AHT & %39 Aat
DT 378 B gear T wT ffd AT 97 aran g9 I Oné @I A7 foy afde g& | aietstn few
mmmwmﬂmm@wmw oSt w3 sfsaret @t Ugg 59T I | fegst
e’rf%srﬂss'amnq- g<t 7 fame ﬁawméwwwwmmwmw
¥ A% 9339 I I a’uh—u'w@?nmmféﬁnsa—e’am

fas- fH?TLIO('dE'H:SO(f_c'FTwO(o fwsa Adla © grat fegnit & AT, HASt, HIfeT %3 3T (Insulation)
uwaa?a?ﬂmnsaf%nuﬂxa‘fﬂwwﬁm@WﬁwﬁW(GroundSubstance)
g9 g%, f&9 39319 58 g% 95 | URst, I3, g M3 gadt fey fea femm famy € 739 feg J©
T | UNEMT M3 S5t 52 o ot agaT %‘"’&'Ue'du I5 | 7 &d 995 ey T fAneT o790 AES1395
Ulmmkﬁﬁwxm{rqm SHGAER qae amun’rf%n;rﬁFrHW(Snmulus)aﬂaﬁm
HIE I& MI AdId WF Adlg grar & arst fae g5 | fimg Uity €9 Ut few o8 faod 33t & 93
I T5 | Fastnt Unbut wiegat wiar v e WY wed 3o 76 | fow Unbnt fows ahnt Jarssrs aur
w@ﬁwamm%nféﬁwmwgmwamwmmwwmn?ﬁ

mﬁmamwﬁmwﬁmﬁﬁaf&wmwwwwal
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..=.ﬁu o o

d3e, Iad9 MI 3T fEa fenw yag €t Adled 939 & TIGE I& | I3 (Pheretima
posthuma)?ﬂﬂﬂ'@u WWW&E(CquIe)WWWUIEﬂHE’WW(M 15
3 16 § &7 q) & fA0 §€ I51 14, 15 3 16 43 He I1fId W3 IJEMHT & J€ I5 W3
m(cmeuum)wmmammﬂaewu?mm?ﬂe‘S’WEW

F ITEleE a3 d9&T HIE (Seatae) I¥ I5 | foT 9w fE9 AufesT g9v 051 J6& UW
T 5-6, 6-7, 7-8 M 8-9 UFT T yfanr fEead gagTT =faar (Spermatophore) §€ & | HTeT
A fewg 142 43 W3 59 Aew oy 18% 43 &g Jor T 1 uoe =5t fEq us&t sxt &1 7

Hd, )-RI'HB AT, UAaT, fHue- m-edms'cue- aaueualmasmwuwéaﬁ

ﬁamwﬁammmuﬁwmawmfwm’rfemuﬁ%m@rotandrous)
wﬁar&l—e’a??#mf—e'?mwh der 31 foigs w3 feam, awretesy gt gEbdt gmmar
hm—ef?azmgmwalm@enplaneta amencana)?"’ﬂ?ﬂ'd’m?%m
oY &% ST Jer J1 feg fAg &3t w3 Ue feu Sfswr Jer 31 437 €3 737 =8 Qu war
U Hie 75 | 73t € {35 43 J¢ 76 fagst @9 € A3t &3 yret Afehd™ g5 | € 73 49 U
Ae I& 7 fa o1 w3 39 43 <9 i€ 75| Ue f9 on 43 3¢ 95 | 976 &8t feanzs J<t J1
WWWWWWMHU JMH&T, IIHAT, A3 (Crop), hﬂas(Glzzard)H'crw—ea
(Midgut), ﬁJTs"&"]’ »ed (Hindgut) w3 81?"' (Anus) FI"'f)-l'&' TS | MITBT wied (Foregut) WI WU niteg
(Hlndgut)gﬁ@?mﬂﬁwmepam Caecae) HAE g€ & | HU »ifeg w3 fuest nieg €
A3 3 naeiHis fe@fa6® (Malphigian Tubules) 3€ I& 7 W& fammar f<9 AorfesT gow a& |
ma%ﬁanﬁma@wmaﬁrmlmmmwmﬁaﬁmwhﬁw
WWEWWU@TUlWWW%@HWWWWElW
YTt fS9 Jo8t pursT 573t w3 JIas it gaitaT Tantet Atet 7| fenes wegst ger 71 Her

10- 40 ¥r3g=g Uer g9et J fagst f&g feans g utfenr mer 31 ffa Wsd=9 (Cocoon) &
¥e= 3 16 ¥9 999 WY I5 fAgat & fae (Nymph) S 75 |

mm(Bullﬁog)WWW@?WWWWWUlWWW
&% Sfagmr gfder J1 oWzt 3 Swerg dEMT ufewT aiett 96 7 gg3 It Sfast gas
(Vascular) 3€MT I& W3 AT fafen™ (Uet w3 new) f&9 AorfesT qeet 9& | Adlg fig W3
U=z o9 Sfswr Jer 31 ffa e UHt gaz #19 3t T 7 faaat 3 aet et W3 wiait =gait
(Bllobed)aﬁalﬁfﬂwammmmmmm arfrar, figer, »ifed, W3
JdeH T gt It T F I8HIAS It 999 ¥ Ulwmmﬂﬂvﬂ*mﬁmwwaﬁlfw
wﬁmwﬁmﬁwmﬂxééﬁmwwmmmwnx?wwfeﬁaﬁw
E!ora@raitr?lrz°5"'<v§Wf&é‘r(RBC)1"—e'—trc>(edc>« gar zrlaa-mwr&’ra?ﬁmguaﬂu’rwmmuw
JI

H3d YyA<Ss LI?'?’ﬂ' (Urinogenital System) & H& %dT dld€ M3 H3d A<S &SP (Urinogenital
Ducts)awﬁwfé?mwaxlmmwﬁawm(ksus)wwm
wﬁans’rmasm(mary) a—e’amf%srwfﬁsrﬁmzsoo 3oooaam3he°rzr|
fodgs w3 fea™ g7adT (External Fertilisation) 9€7 J | w3t 3 ¢3Us B9 fsaser I &
grfenT use 3 e 37 <9 ge% AT J|

mfgm™

1. foa mae A7 fea s &g €39 feb|
() UdUBAET MHSIITET T WM™ & OF |
(i) I3¥ fe9 fad AUaHEtaT U AT I& ?
(i) 99 feg #zaw <t Afgst &t J ?
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11.

12.
13.
14.
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(iv) I99 € U< feg fas &3 dv 95 ?

(v) W&t fe@fa6s fau & a5 ?

Jo fefirt & §°39 feb—

(i) deIFMT € dt I9H I IS 7

(i) wfEST & o I I13T fe9 faa famy € SedtstT e AT 75 ?
ST & &9 ASs W T wfag 939 576 |

Y @ U9E &BT € wfag fozg 56|

Jo fafit fegara w39 faa |

(€) uIHADMH M3 UdtHHHH

(M) AUSH B W3 JHGT Sedtstmd

g A% W &t g€ I8 ?

I fou ot g5 3 feg yrst € nate feg faw fise g5 ?
(8) J&zdtEeATEe (Chondriocytes)

(™) WIS (Axon)

(8) Wistees mulatshni (Ciliated Epithelium)

ez foza & norfesT a7 S-Sy famit € uag femt (Epithelial Tissues) €7 96 &9 |
Jo fafint fSgarg wigd ex |

(€) ATugs MUEEH M AUSI MutEEHe

() fes Udbdt M3 udterd umbit

(8) e famfzs w3 de mfswis 7=3a fey

(F) WSw (S9d) »3 &g fey

(T) HU9s JE M3 AEII JrET

fegst feg W &0t uie § fors sarg |

(€) edtGma fey, &g, 573t A®, 55

() RBC, WBC, UBZB2H, UASIHT

(g) =rgqt fow<t, weg for<t, w9 dEht, feamie
(F) HafA®T, Hastas, 8904, Waets

(T) UISEMT, fIFEIIH, HeT8IdH, o

IS [ MF IBH [ &bt sl Jaat e He™S a9 |
TIHBH 1 IBH 11
(€) ATz »utEtEh () uUgE 8T

() AEEI WY (i) oTAdT
(T) AUTH SSdistyT (i) IHST

(F) Y& &g 33 y=at (iv) G=st fomet
(T) TERHBAS (v) I3
() CwetEwEte (vi) SBHMMT
() ASS War (vii) I3t

dise < 8y I3 yeBr T muy <9 T9es a9 |
FF & uge y=al T wiaz 939 56|

I fefodt & oy fae |

(8) 57 f<9 Y39 Sfaett (Ureters)

() WSS feQfats

(g) 3¢ & ndtad a3 (Body Wall)
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fearet-3
A& g9t MI I9d

UNIT-3

fearet 3

A &-395T M3 aad
(CELL-STRUCTURE AND FUNCTIONS)

Ate fefomrs AT et & wifers I fegst € AgY W3 w9 &t
fergrg Afaz AT=aTdl ﬁ@we’r%ﬂﬁwmﬁmﬁ*&'mw

(Cell-Structure and Functions) yfgasuaT fen fgs3r f<g Hige ga3T & E'HFIT@_tﬂ'U ge Hi€s € AT9 gut

nifanife-8
A&-Ates <t fearst
Chapter-8
(Cell-Unit of Life)
mifamrfe-9
Chapter-9
(Biomoleculs)

mfonrfe-10

A% do9 M3 Rg &3
Chapter-10

(Cell Crcle and Cell Division)
A%, 99&T M3 a9

(Cell Structure and Functions)

fe9 A’ faes won@er J| fen fearet 9 €3 e wifons 3fos A'®
II&ET MI T IUT A% U o =96 UH Ji3T fapdr 3| fere &% It A'®
fruts des fafor=t 7= Adle feforims w3 fesuaa fafor=t € s&
T St famrrs feet T feo 9e Ai=s Ta3T €@ A8 Ades Sf Mus3T ot iy
83 At fand y=afis disr fardt| Aale feforns #3 fesaraa areqt &
ST M3 nifons gos et fan =t fomast & Ifsa-garfeca uds
MUSTEST I 3 YU ST AE Ha3 USTHI €1 93" daat Uet 7| feg ugs
A& must g fS9 f9s fafonret & S9es a9s € wer se@<t 91 feo
I few 3 7§ feg 3T 99 fa fea MQT = f<= fan 397 € aefea
wfara ¥ige 9¢ 96 | Ma® g9 v feu yns ufewr 7 raer J fa A
vreg feg Sfare ot 9@ 99 9% ?wkﬂw&vwmmm
fae fa uss, vs feam, wre aa3t, Aafemr, UfgeraeT »ife gde I& |
WW%?MHTUHKET@?HWUT AatT Aate fefarrms y=ramt
?n@maﬁa ?WWMEWWWWW
Y@t & <t Aure 99 AaeT I | AIQE et €t fen i3 anrfeed uge
& AHgT w3 riftrs &t yfaforr § swaest e feforrs afde o5 | fea
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G.N. Ramachandran
(1922 -2001)

e fefomis & Mg Bet 3137 M3 FATfecsd AT E ITB 1!
w3 faat3 €t =93 3t et J| fen fearet € wfonrfe o g A<
wE T Ty feeae fesr famr I ft s, anideds Uets ggsT &
439 feu € yfia murtn3 At | M3 “Hed™™ S »iTe SaHrAsH
NEBHAR mire FreQurahen € AFEUd A& | 7S 1954 <9 99
B899 ff9 yaris a&frs € it ds®eg ggaT & ia »3 I
JTI5 UB'C €1 93 &8 <16 © 5usd © [THdne 578 39673
Atz fefarns € 439 fev §uat € vmuge YUt a1t My e
HSH 8 MAIT 1922 THST 793 € AN Ed 3¢ 439 J9is € &= fed
fiz feg dfewm | wry € fuzr 7t fed masa aa feg afes &
JeHd A& M3 IHHEds ©f aifed Yyt get ier ags set §ust e
Y yg'e i At vy & wrust Agst e udt d9s Guds
weaw fene feferd 3 3f3a w39 f&g St At. »rsan e
AI= €9 HEs YUz 3T Iy & 1949 T aufen fene fefers
3 Ut e 3. feaet yrus a1t | Ae vy Jafon fene fefers e
AT 3T Wy € BT BTesH Utefsar &% Jet M3 feg Gust &
n@er Ifsan w3 dier mie 398 € WSS I yIH3 d9d 3 §U3
ygfes 3¢ | fAan & »y e fors & s € AdgsT (8€39) § I8
96 = fufonr | Ae mru €t €vg 78 s €t At 3T 7 M 2001 &
wry & fegtas I faprm |
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8.1 Rgatd ?

What is cell ?

8.2 i fAuig

Cell theory

8.3 A'® & figy mifonis
An Overview of cell
8.4 aciGfed A
Prokaryotic cell

8.5 GadiGfed R'®

Eukaryotic cell

nifonfe 8
A5-fles € fearet
(CELL-THE UNIT OF LIFE)

e IHT MTUS W& @8 TYe J 3T Il Ale M3 fagrie e § gue I 1398
79 JaTaT JEt I M I MU vy & Yee 941 fa mifagr &t I fam aras
et Aie, Aifeg ao@er I w3 #ie, fagnle &dt T Aaer| fen €3FasT er
€39 a=w fegt 9 FaeT I fa s S ys feadt Mie A erder AT 57 J= I |
fea ABt A= (Unicellular Organisams) fde & | Aefa gﬁ' 'S ST MeaT
%?W&H&@'Rﬁ?é&gmﬁ?(Multicellular Organisms)&ﬁ]@'ﬂ?ﬂ

8.1 B at T ? What is a Cell ?

fea A&t di= (i) F339 IT w3 (i) Fies Tt Ardht Agat fafemr=t d9s €
WA e I8 | °® 3 fast fan <t A= A339 9€ &t T Aaet | fer 9o Aies &t
A% It 39&™ M3 aran €t ¥ fearet I

wesTs BigsTa & ufast =t Aw & Sftn w3 few e T9ss i3 A
J¥de 998 s & gE feg I'edd € §H J13T | FUHEaH! W3d € 41 M3 e
feT few feg 3¢ guat 3 gwe fedaes HEldanay It A € 939 =
fermarg yg=a mfois fee I A

8.2 A& fATig (Cell Theory)
1838 feg #oHs € Uer fefari st HagH AgElfsa & 993 A9 Ufent &

nifors 3 g feg uzT sarfenr fa U fgs yae € st 3 fisa 5 g€ 95
fagz fewt feg fegnt & fegne aae & | &drgar few AW 1839 &9 fea
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fafew yr=t feforrat gi63anes & fes-f9s 73 Aet € nifmis 3 gmie feg
U3 Farfen fg Fet € ga9 fea Uzt ugs It 7 fand »ivd® 7' ¥t (Cell
Membrane) IfJ€ I& | fer fefarnrat & Ger fegut € mifons 3 ge feg usr
BarfenT fa der AgT feg A% aU (Cell Wall) It J1 & few &t femmaT J1
Sudaz € W9 '3 HE'S & TSt UfgaausT Jue 9€ ofm fa wgnt M3
Ufen™ e Adlg AgT W3 Buat € @3uer 3 fsa geer J1

ASTES s M3 AEs & AUd3 gV fee i's fauts um atsr | = feg faats feg
oHe feu mres four fa 52 Ast v faanre fae ger 71 ufost =9 335 faes
(1855) & AUHE 3™ fa i <7 It I M3 52 At & fsanre ufost ige ist
€ €3 3 Jer I GHfen Ags-et-igen) @uat € AgElfss W3 mes <t
fratg few 39t I—

*HTg HiE, A% W3 A% yedg € 98 J I& |

~ Aav

* A9 A& ufgst H?E'FF&TE'WU?FI

8.3 A% @ HaU Mftid—(An Overview of Cell)

gy feu 3t firar € fesa 77 HaY ©F 9% € g™ § FuHedHt 5% €Y 9o
J<=d1 1 §ust €t 939 & we 99 | fumma € 7' & fefime Ger 7% g5 | feast
ot graet mafT 3 ¥ Aume A% foat wis §ne wieg Jot A% et et 71 wat
3% € AT € {966 © 990 9% d<5 fd ig ¥t fovsr faaw<t feyrst
fe<st 31 99 g € wied fea fuwet fsdterg gusr st I fand aeda afde
I5 | few d'e9d feg Iren33 (Chromosomes)a?aﬁhﬁrmmw
FAEE. walﬁﬂwmﬁﬁwmwa@mm(mkmom)
w3 fan fev fEstea a—t!asr &dt fiser g Yaatefed (Prokaryotic) afde
EJ?FI‘E"%‘E!HH‘T@T?H W%Ha'ﬁleu¢'€m'led¢%ﬁ%ahh
395 uT9y figer I fAng A'® €< A7 {eus M (Protoplazm) dfde & | €<
wwmwmwmwmﬁawmmwéﬁ?
WMWWW@HU‘TWEI

gadiSfea st fSg aeda 3 fewrer J9 @t a3 guar=t <t fisedhn g5
fagt & A% € faaxz W (Organelles) afde I | fAg A3UswHHa 7%
(Endoplasmic Reticulum) HTEted 39T (Mitochondria) Ir&HAT aTfemT (Golgi
Bodies), BTEHAN (Lysosome), WMI IAETS AT (Vacuoles) | flﬁ'cﬂ@ﬁﬁ' Ae feg
fEste9 foaz mar sat d< |

gadiSfea W3 YadiGfeq €= 397 & A &9 =T afaz fsaz e aretamy
s g5 | i Wreg Tty =8 18 o= i &t adt 9Bfa & faas v o9
B (Grean Plastids) WEHWWMW(RER) feg=t
ﬁr&%amﬁgﬁ‘&ﬂ%vﬁﬁa&wﬁ?a’r@wr@enmole)eaa?ﬁw?ﬁme?ﬁm—é’
& 7 75 =7 &9 AofesT g9 I5 |
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A& U, Wdd MT g & Uy 3 Jet 9 J¢ 76 (939 8.1) I Begdes € 39
3 AF 3 E¢ AS HEIQUSEH 0.3 HElgarled (0.3 um) S9vet &, Aefa Alere
(bacteria)h?S.Sum@ﬂ@%léHﬁ?a@W?é?ﬁ%W@'ﬂ?@'
NS I8 | 97 A8t Atet i[9 WdY € 3% ga3'g € fe™ Sar-3aT 7.0um ger
J1 &S A% A9 3 89 J¢ 75| feg f3Aa w9 €, 9ggHt, AT, W<, Tar
Fgar A mfawHz mraTg, g€t 39T € T AIY 96 | A& €7 AgY Qust € oA
WMEAg f95 T Ader J1

OO © &

C o @)

O =2 plololale

B JEIT Few 3A3T AS WA MUTEES iE
(IB M3 TId MI3BT) (mtaTfes) (B M3 U3IB)

39 8.1 fefds yaa @ st € 939
8.4 YadiSfea A& (Prokaryotic Cells)

afeGfea A, Merg, st@t g6t aret, HetausT=r W3 ufsQ@afara =aar
(PPL.O) Hoe 5 | feg gadiGfed Aa 578 g3 €¢ ¢ g5 w3 fegst f&g
903 3+t &8 fegmas Jer J1 (939 8.2) fegat € WU w3 wirarg f&9 ot
fes3r &t J1 Ao 99 U® ma9 € §€ I6—3FF9 (Bacillus), IHT
(Coccus), feaat€ (Comma) M3 d3%<d (SPIRILLUM)

JadiEfea AT €7 U Fa66, Mad M3 dod <9 fga3r € gege fea faor
e 9179 YadtSfea Awt feg A fast g€t T17 A fFst & wa o quet 91
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A% f<9 Hge 398 UT98 § AEteUs™a afde 76 |
fer f&9 avt AUHe Iedd 541 Je7 | Me<HdT UeTdg
WY gy feg &9 w3 fasr dega Fst e der J 17t
ye9g It 8. 3 fewrer (R98 qen39/d@ad
s ) aﬁm—e’wmwzﬁmg CIF:)
Maha Sts & 3 ora9 U 7 95 | faT 22
Fts g, § usaiHg afde g5 feg usains
HFAHSE. Fﬂwk—ﬂfeﬂnwmamaﬁl
@Wfévﬁamusﬂ?ﬂe?ueﬂaﬁwmgﬂ?
@_?Whﬁuﬁﬁmsﬁws IS
HieTe € 9794l T s ¥, 578 gui3de & &t Fafamr

: AreT 31 Fea et gadiefes feg uet At 3
gadtefea i &t ga |EH'3(10202HIH) gretem 3 fegrer odi6e feT gaditfea A =&

AUHAIST 5% IHaT fsa=g wiar a4t e A7 | YadiGer feg gy ferm
ffgT 8.2 Yd'd € MEIST UT9E UT AT I& | YadIgen eF

feg fermar 7 fa Qo feu 7' ¥t ffa v fos
g feg fuset 7, fam & Wiy afde a1 feo
33 7w ¥t feg St ue 7T a5

8.4.1. A% fawre w3 fene guigae

Cell Envelope and Its Modifications

W@wuﬁéﬁaw YTH odd AieTe A% feg fea digsed anfeea
mﬁwalwmwmmmmaﬁmaﬁm
w@?mlwmmmﬁm S/ 3 e 393tge9 AW f93t
MI UBTHEHT 88T @t I fawe &t 99 udg e aan <yaT J, ud feo f3a
fusa feq Ifeur fearet s 8€ T5 |
SHI-TYJ AleronT &9 IBEIFAT&IH & d9&T M3 Heer Sy-2y get J199
feg fev fa =t g3 fand BFe9 Uaz M3 efm fag feg Het M3 M3
hweeaaﬂaﬁaﬁmxmsr&re’ammatrﬂ'KEdeKmdu-uds
g€t I | feT i § HAg S JuaTaNs Gares feet I 7 Hiee & ges W3 §a1gs
Eg:cusesibl
FUIT g7 JUS € WaT §€ I& | 9239 maHg feu ¥t gadiGfea Ast =gt
Jget 3| fea feim f8ted ge39 fAost ugar 38t € /s S o &%
gadl J, & HIAAW afde 75 | feg =um 88T, a8t w3 yaat @ gy feg de
amferrwf?s’rﬁmﬂe— EIR ol usﬂmwwfsne’rmwe’re?m
mwmwwiﬁr@m fa'ﬂﬂ—e'%r&mr UBTHHT ¥ & IS8T 439, WaaEm
émxw@?mémmmlwmm—{m 3
Hﬂ%’??ﬂﬁﬁfﬁ?ﬁﬁwmue' J famg goness afde as, M3
fegat fog =a9ca U 7 T5 |

Alere astHls 7 Afee 3 9& | 7 feg astis de 37 Qust feg Am 9= €3
U3t 39T fuwet I fang ednsT afde g5 | Aleent feg edawr <t faest
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w3 Y¥U &t 3931 95— gt 91 fieg edasT 3w gar &g Sfgmr ger
UIS’F(Flament) a_af:]'(Hook)hHWH(Basal body)B?WETFEI'B"W
9T ger J | feg A AgT 3 g9 geT I

Alerent & 3fg 3 Ut A TEMT geaT= W W3 789 feust &t ISt
feg rorfea sat Jebu™ | a0 Sgbd™ aT&IeTg dﬂo'e'fge"lwawﬁ'f?ﬁmﬁﬁ???
TEPHT e 05 | I78d &¢ dfsnT S9ar N J€ Ja 7 A% I 999 J¢ I6 | I
et § feo uret &t a9 {9 gt A Una fept 578 fouae feg
Aoe3T g9e I |

8.4 .2. ITETGAN M3 Megst U<y (Ribosomes and Inclusive Bodies)

JadiGen f&g getamn /e & usTair ¥t &% 93 3¢ 951 feg 15-20 nm
Mg & J€ I& MI & QU fearebit 508 wF 308 € 5 J€ I& | 7 WUA feg
& & 708 YadtGfed aretamy s=8e g& | gretany €3 U<ts & AnsHs Jer
J 1903 AT TR o AeAS U Ma s ¥. 5% a3 o Td 83T 98T 75 |
frmg UBtaretam A IS tid afde I& | USTHH €7 IEteiH AeREad Md M €.
5% e o (et € fagne fSg gar 8¢ a5

wWegsT UEeE—adiefed A st feg g9 I¥ uTag YeusTH <9 vegat fust
Eaufeqfea?wm&vﬁﬁwmﬁﬁmwn@ﬁﬁwmmw
feg Ut afde os fAe- evee a<s, eSS g W3 IETEEHS g | 9
IHETST BB T, aﬁwwmmw;ﬂ@wf@?w@rwﬁ
JI

8.5 Gadigfed A& (Eukaryotic Cells)

"9 Yfere Ue, 73 M3 €8t feg gadiGfea A% §€ o& | gadiGfea Aat feg
fsﬁwﬁwswe?wwwwwu@rmméf??m
gadiSfea Ast feg ¥8t T dwaa firzer 31 fens* femrer gadiGfed Aot
feg digmerg, ST M3 A% Ja® 9t dJaaT= HBET 75 | feast
feg micefrdt ue9g grenze € gy feg 393tedy Jer I

AT Jadi8fea A% fed fAd &dt 3¢ | Uer w3 A3 A% fda-fds de a5 | der
5t feg % §U, =9=q w3 foq <5t aedt aneat et J Aefy A3 A5
hqfezrm?a—e'@?rwﬁngwmﬂaﬁwwfewﬂ-e-Uﬁesdusduw
Jer ist feg sdt e 71(f939 8.3) 18 wint i'E € faas wiar &t areaysst
o Wi J91e |

8.5.1. A% f¥8T (Cell Membrane)

& 1950 &9 feddears pureant St &0 3 e H's et €t fermare fovar
T famrs fee T Afonr J1 fem fS9 v3Y € &% Jazent €t /s ffst &
grrfefed mfors 3 e Teusa 8t & ferfea ggsT o9 Areast yus
J Aot |
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wfast I goe feg 9i% Aure Jet fa i B8} fafus € sest et I 7 € uast
Jget 31 fafuz f§8t € wieg fafus g5 fAst e ug<t faer 999 8 U w3
ﬂmmwwwalm&aﬁ?maﬁmm
ot 51 Tt mugst g A%t @rar=oe fou pofumz ofit 71 (39 8.4) 1 75
f¥=t feg ue 7= =8 fafuz ewedfsnaesn © 5 §9 I5|

Wkﬁﬁmmﬂwywhmaﬁpﬂﬁwﬁﬁm
it mgo('dad'eladc e Ae 75 | fga-fds Ast feg Udts w3 fafuzs er
HEUTS Y- wwalmgwm(&ythmcytes)ﬁﬁﬁm
msz%uﬂHWM%ﬁwﬁmwalﬁﬁmww&wyuﬁxx
wmﬁnﬁwgmggmmwmmmam
TIWW%&TE‘TH& 3 Jer J Aefd Wed® uﬂ??nrfnsrwma'u
feg f¥at weg afrr ger I

ﬁ%ﬁﬁw@mw 1972fﬂawm3mﬂwwunaﬂwﬁmrﬁmx
39 Had NS faar aer 71 (939 8.4) fene WaHg Mdu-39% HI™ 96
WFWEWWW@WUI%EWWW@
W@ﬂﬁddc“)d' 3’ Ihdsld O(dEI U|

f&st @ 39 ggm fene oo fAL g = w39 At 737 € faore, farre,

W39 AT /g <3 »ife € Uy 3° HIS<yas J1
i Uets
\ negat U<t

fI39 8.4 A S8t o 398 Had WSS

UsTEHT f¥8&t € 79 3 HI3=Uds orad feg I fa fem aat wiewt &t wi=maTet
ot 31 for et & &2 U fitse =78 wiew set fog St winieTd st I
ww%@wéwymwﬁ%wmmmmm
(Passive Transport) &fJe I& | @EHISWSA (Solutes) FWSUS & MEHT 2T
W?Wmuwewwf—ém@ffusmn)mfsﬁ?www
I& | UTeT &t for &t feg” Su fwesT 3 e fwe3T 28 13T daeT J | ferde
I UTST € FI7E & UITHIS (Osmosis) afde I | fa@fa ug<t mie faoz fa
WEWM@W@WW@WEWWW@W
Emuﬂwﬁwaﬁal
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@W#@#WF%@&&WW@W&W
WEWWﬁmgwwwwalmwgmﬁmw
ISCL MR UCES UﬁﬁM‘" g<t 31 fam feg €& 4t. (Adenosine Triphosphate) €t
ea?aﬁzrlfzrﬂ?;a?rwws,"r(AcuveTransport)ar&re'a??lfezrfesruu?a’u
feg gr9m ager T fa= AstiH witfes w3 Uity mitfes YU |
8.5.2. A% o (Cell Wall)

3T U J< fa €8 w3 Ufent <t fie Bt © 999 U A" 8% A3,
3 It st s9EEt Aor BBt fegard MTURt IT®HS w@mm@ﬁm
WEHT Bt e <t Uer dd<t | ITE € A% U ABHH, ddaced M
mmmmmﬁaﬁamwwmw o8
I ABHBH, uﬁxwuﬁwe’rs@raﬁmwwwe’rﬁ%bﬁm
Wmﬁwmmémaﬁmﬁﬁwemwaﬁaﬁ
WMUWWWWEMed&WanmW%ﬁ?mw
BT J

fegamast uda (Middle Lamella) iy 39 3 IBHMHH Udee € gt get I 7 W&
W& & A8t § wirun &9 fouar & Juet 71 7% odu W3 fegaast uas f9g
"IEEEB?(Plasmodesmate)Wbﬂgwmmwaﬁﬁwme
B T § A3C I5 |

s 8.5.3.[¥Bhiegst 339/yest
= - ; (Endomembrane System)

f¥8teg faaz #ar a9q W3 d9aT &
wug 3 feq g 3 aet f9as I I51
fegst feg' 993 A9 wifAad <t §< &
fAgt € gon feq g0 % 93 I© 95
w3 fFBt Hegst yeat few m@e Ia |
mmmmwm
sn'few FTERAH M3 JATTst <J9T faa3
ﬁmmmlmﬁwm,a%am
M3 UPHTIHTAN & arad Quaazs wiarr
5% HYU3 &d1 d© | fenr et feust &
T |

8.5.3.1 HBUSHMNI A&

(Endoplasmic Reticulum)

fe@aeas Helaanayu & mfns 3 gme
feg ¥3r ®ar fa gadiSfea vt € 7S
ueTgy feg guehdt, mmun feg asbdt
B =it St Wiegat st |r
7% ger I fang wmEusHiie 7% afde

HSUBTHNS 718 5 (g9 8.5)1
fI39 8.5 WIIUSHNT 778 MHIT T ITEEAN ABUSHMHT 778 ot
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gt AgT 3 foua 3¢ 95| fAm wsuswiia 7% 3 greteRd vge d© €nd
yded H?_e?'l.l'&"ﬂ'ﬁ-la' H& (Reoughendoplasmic Reticulum) e a5 | fam
WIUSHMT 7% 3 TEEAH 59t g€ Gnet Afso yarfer gt I w3 feng
JUdT WSUSHHT A8 (Smooth endoplasmic reticulum) afde I& | fAgs As
Uets agne w3 fonrre & fafowr feg gmar 8¢ g5 Qust feg yaedt
MBUSHHT 7% frmmer W3 feg It J1 feg It S8t It w3 dgda &
999 1'% $8% 39 <8t gt J1

a9 M3usag 778 73 <9 fefus imsne € v d'e9 J© I fafus
T 3q° AeITEIE® Tans St Uud AIuUSHHT 7%
feg dv &1

8.5.3.2.aM&AT IfemT (Golgi Apparatus)

IHE areAt & 1898 feg ufast =9 dwda € a%
HWST, J9eTd ARlET I9sT <Ht | fAang e <9
7 araat arfen fagr (fa39 8.6)1 feg gg3 At
guet fSHa widTg & 88t A7 93 &% fH® & gt Jet
3Iﬁﬂ?m0.5um§‘§'&l.0uméﬂﬁ?ﬁ'
(f939 8.6)I feu feq g+ & MHi&T39 89 © gu f<v
fise g5 fAgt § arsdAt aferr Jfde g8 | sl
gfenr feg g3t & farest fy-2y It J1 arsAt
43 dodd € a% Afg3 g I& fAagT &9 feareardt
A3T WeE3% fAn w3 Hag3 Az §3eme3s® 9w
(Trans)aﬁtrlﬁwswe?fmwmﬂs'ruﬁ
397 fos gt I g feg mrum feg 93 afde o5

A FfenT T WY I9H RS €< § ANe o W39

A&t WA 39 ud98< AT A% € 999 fare JdaT 39 8.6 armHt afenr

ger I mifewt Jfenr = W3uswa 7% 3 Uae
o U feu arsAt aferr @ fam fAg 3 Aarfes o o

Hﬂagﬂwewmzﬂaa?mfenzrfwmm?wa
ﬁma@mwmwwi—:}?

AT J | MEUSTHHT A% 3 Afgg IEERH gwraT Udls € ASHS ger J1H
ITSHAT TfemT & 290 A 3 fease 3 fene 3 (Vesicle) &9 quisfag &
A1 & | IrSBAT IrfenT IBTET Yeis M3 B fBfug fsae e iy u39
I |

8.5.3.3 TEIHAN (Lysosome)

feg fEsterg, 88teHT guaT It I 7 IrsAT aifenT & fias &% geat I 1 <ud
13 B Udet f&9 99 yad € 7% MuwesHdr maame fa=” (Hydrolases
lipases, proteases, carbohydrases) (Tretzas an, sretufan, udetefnn,
Fragaresatan) e 5 7 fa mus gs3t feg A 3 < faformts g
95 | feg #iamre graduTElsde, Uets, fafue w3 fs@afsa s »rfe &
Ug& 3ds © GdT J¢ I8 |
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