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FOREWORD

The National Curriculum Framework (NCF) 2005, recommends that children’s life at
school must be linked to their life outside the school. This principle marks a departure
from the legacy of bookish learning which continues to shape our system and causes
a gap between the school, home and community. The syllabi and textbooks developed
on the basis of NCF signify an attempt to implement this basic idea. They also attempt
to discourage rote learning and the maintenance of sharp boundaries between different
subject areas. We hope these measures will take us significantly further in the direction
of a child-centred system of education outlined in the National Policy on
Education (1986).

The success of this effort depends on the steps that school principals and teachers
will take to encourage children to reflect on their own learning and to pursue
imaginative activities and questions. We must recognise that, given space, time and
freedom, children generate new knowledge by engaging with the information passed
on to them by adults. Treating the prescribed textbook as the sole basis of examination
is one of the key reasons why other resources and sites of learning are ignored.
Inculcating creativity and initiative is possible if we perceive and treat children as
participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning.
Flexibility in the daily time-table is as necessary as rigour in implementing the annual
calendar so that the required number of teaching days are actually devoted to teaching.
The methods used for teaching and evaluation will also determine how effective this
textbook proves for making children’s life at school a happy experience, rather than a
source of stress or boredom. Syllabus designers have tried to address the problem of
curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching. The
textbook attempts to enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small groups, and
activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates
the hard work done by the textbook development committee responsible for this book.
We wish to thank the Chairperson of the advisory group in science and mathematics,
Professor J.V. Narlikar and the Chief Advisor for this book, Professor K. Muralidhar,
Department of Zoology, University of Delhi, Delhi for guiding the work of this committee.



Several teachers contributed to the development of this textbook. We are grateful to their principals for
making this possible. We are indebted to the institutions and organisations which have generously
permitted us to draw upon their resources, material and personnel. We are especially grateful to the
members of the National Monitoring Committee, appointed by the Department of Secondary and Higher
Education, Ministry of Human Resource Development under the Chairpersonship of Professor Mrinal
Miri and Professor G.P. Deshpande, for their valuable time and contribution.

As an organisation committed to systemic reform and continuous improvement in the quality of
its products, NCERT welcomes comments and suggestions which will enable us to undertake further

revision and refinement.

Director
New Delhi National Council of Educational
20 December 2005 Research and Training
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RATIONALISATION OF CONTENT IN THE TEXTBOOK

In view of the COVID-19 pandemic, it is imperative to reduce content load on students. The
National Education Policy 2020, also emphasises reducing the content load and providing
opportunities for experiential learning with creative mindset. In this background, the NCERT
has undertaken the exercise to rationalise the textbooks across all classes. Learning Outcomes
already developed by the NCERT across classes have been taken into consideration in this
exercise.

Contents of the textbooks have been rationalised in view of the following:

Overlapping with similar content included in other subject areas in the same class
Similar content included in the lower or higher class in the same subject
Difficulty level

Content, which is easily accessible to students without much interventions from teachers
and can be learned by children through self-learning or peer-learning

Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out the changes given above.
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waldsin 2 @are st 9. d yedl Ul @an-l didl 9. d Farazul dal wdd WEaie Qein 8. $las dail
(biological systems), @ellauz sidl elilds FuHl(physical laws) Ussldl BvUd € % uRlL QUL s i
Bod(matter and energy)-il W5l 3 a1 duldd 52 8. AlwsiRs Ad, ¥ Asufs siq 2 Hidd 22 i dsdl
Bafaf Hesdl 2uabs wmasil edl. uedlell 2uusl aelat ¢la & d dellell eigud(medical practice)-dl A4IR
oL 9. Ul %L AAUFLS AL AL 2i9ld: (A5 Hira GUABLAL 3 drl Wadiosiel 2edst I Qs uiil. @l
Baul, ¥a (Al Gl 21 9ls, @R Mariaii- aduld 4461 (flora) 2t Wikl A48i(fauna)-l Gelasin
Q3R (Al Haed ussl @a asulFsiHl uRseu-uziHl L.

A @aste [Bqd A, ol o ouelsiR [[ensly uRia (2[Rsie-perspective), saills uRia, asllseily
ulRna adRMidl i, 241 ot asulsA Ayl Zd s sul, Ui ol 56 A€l dl g0l UHISL, datt aduld
[stiet dvos wusil(Asiin At Guaisiiug [nuazdsi sBi [Rone- 54 dan uedlell e @alisti Ao Guanvuil
% Guvidi(sub-disciplines)Hi uaL [Auadrgd sBIM A [[eust s, w1 eaid, walisiui olilis st Aan
atoflelzl as i @aldstivl s ¥a 0148 (biochemistry) dal %< #illds (biophysics) %l A<l Al Guauviiil
201 2455, 204 AL HUIGHL Aededef 514 AU Al YR elnguRol- (s [@stin - genetic )L
U Wl 4. DNAL sladl aasu Aasi(double helical structure of DNA)-L 2t dat 2145 ¥[as
il Br-wlRMiBls Uti(three dimensional structures)<il 9e 2wl G3& uoicayel »uldas
waldstiri(molecular biology) il 8o L5 deriicHs (A5t 241l 4 Ao 22Ut UL 541 215 AL, sHlas (sl
functional) [Qensuvuil 3 & Flas wEwziul aHilre Buula® Gu aul weia wd 8 dd »UBs i (more
attention), 444t (support), ¢illas (intellectual) dal A1Pss (social) Hiddl W 4. gMiodagl waldsi-a
A2 axs 28Ms (classical and modern) @alasisni adail €1y, 2l 88w ot s193d ¥ AsHSIAL Ut
agl ¥ dsulrs AA-L, Dl i WRseusupll AR olllas waloll adiz-l »than sedls au wsdl stqetadiel
o=l 215 ¥ 3; Agilas ellfasl (theoretical physics), MAldlcHs @ilasl (experimental physics), UArlcHs
2q1ueUfdsueL (structural chemistry) dx% uglél [@sti-i(material science)Hi €1d €. AMUAL d2l A d Ul
gadstir-dl A 24515 Rigiciedl HL dxo AAEAL 24l el d¥e Mgt wsL a2, Sleww$l (Dobhzhansky),
$l&- (Haldane), f{gaﬂ (Perutz), “iu-il (Khorana), Hidl (Morgan), sWoen (Darlington), (3212 (Fisher) dl
iy QatlFsidl sl @aldstinadl deifd duy 2Eas 24 ol [Qenavizia A4 diy ARML Ui 4.
uRRAREe da dals) (aoilsl) waldsiud 2slsd @alasin-l [Qensnusiidl 2a3h 2ufld 45, waldsin-l e3s
glotlotl, @aldsii-l [ARre vl o At ¢l uig (@it axe auid-l [@fas [Eensueiiidl 8 wal du-l sl
[asRid 2l A% ausil a2l i wurd 2an el © 24 ¢d d APl Yl 30 [Rdgd 2di 202 9. Wind
walqstivl (human biology), ¥aliEil [Asi- (biomedical science), vl 531 Hira HRavs] 2L, s12 gl
[sui 23¢l (@9 wolfaxt @aldstidn Halld dar 264y otidl €18 21 el0Fs yeizlR uel 530, iyl
5 2aldsiiv 21y YA (laboratories), AALIAAL (museums) dal Wislis Geusdl (natural parks) Yl RiBid
| 2l eIl isiantl 18 Al 04105 (social), 21UES (economical) A4 Aislas (cultural) A
el wxsillaiidl [auyarg ol o . Rl uel wsn el el i dHd 3 videey 3 Aalbs wiass
&35 cAotSSI2UHL AMAAY, O A LS S8AL AR DAlAAA ALARAMALAL AoUAA 24 2A5[&d aldstinL WRNauL
oRULad, LS. DAldsitnl tHL % Yaed AdelRs diy oRAIEl 8sMl 20 A-alls Adl-lsa s2au-l g3Ruud
6. @aldstinl 1%t 4oLl sl 9. drdl AFRGAY At 22 AseUL % GUASARA, RALALRA d2L ABLdHL
[l el wdBis 8.
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UL AR GUOLSL UL UL Yels sl aldstiri(integrated biology)+il udell urqct €. aldstir-l [Riael duey
e IYHL GLlASARA, RUABLARA AR Fefl i [Qenauvilivl AHradAl 2eud d-dl 215 vl €l 8. d Gurid
aflfas-41481 (bio-chemistry) URN&HL AciHl 21d dl dstulail, welzil dal 3t DARIHL 2445 WUl
2501 9. siu[dalin (cell biology) Axtxulaiil, Uiell»il 2l YaH @AMl uHARld uildl [@lE 24, e
2S5t AHA Sld BuilaBaiinl 22 wote sl . 2idl o Ad, 2ulEas Qi (Gersa 30 Fauam 3 »ulEay
@adalid) i e s34 5 ot Buildl Aa 2ure [alaE A4l Fal b aduldil, Welluil dal g4 @AM AHIA
21[35 vl (molecular system) €1 €. crulil dul well»iiHl 42t (respiration), A4UAY (metabolism), Glost-l
GualBidl (energy utilization), dlg (growth), U+t (reproduction) dx [Asid (development) el ge-tizil 5
weliAl 24) 210asd Ad o 2ieisifa @me dzi- wqliel stsarvl Ad 530 asy 9. sud
(fas dan (@fre [@enauvuti(diverse disciplines) 15lgd Scdl WAL UL YelsHl s2aUHL UL 9. UM 1Y
Al 2L dsedt HilLs o 2w O Al d uRyel i B 5 L (Gfawdl) Seals il Riael 2 elva
aslimi adiaion uRad-l L Yadas-l 200l »igfui anufdazet (botany), Wisllauzst (zoology) dal g4
@A (microbiology)ril Ax+ad viel % A Ad Uelid 49 214 @alisi-dl usla w2184 ulabibia 29
% HAL ML, HPAHL gIRL % Hepe, euld [Asu 6.

HRRURHUL HIRAL DAL VL Adl YRelsL UISLSHHE AAAL 331 A4 JURvA B-ul Avdl Ayeild
gﬂ:@tﬁ’td 8. 21 Wels ARIY UgAsH 12005 (National Curriculum framework—2005 )<L RauMEa-L-AL
oA 243U O, [AMadRdA Ui 2541 (units) Hddld 22 UsBll(chapters)i Udd 524l 2udl 9. 835 2154
aul vtadl usesll ydoyfMst 414 9 % BU5H S50 HAAAL USWILAL AR U U512 UL 9. UAS AAsHMHL oilhd
&riel Wodld AstlFsel Al @as-uRad e1R)L (biographical sketch) HIUAHL AL 6. €35 USWIAAL UAH
yrs U ot GUlANSi(sub-headings)m $MAR U SAUML 2UAL © daAl WS Hdtold duAl eaisl Hissusdl
ugld(decimal system)Hi &lclcllHl 2AcHL €9, WSRBIAL ctHl Uls~il U120 (summary) 2AUUHL Ul €9, % [Qenelia
2l WA B 5 dBl 5 cellal U USAAL A gIRL F2¢, 2 59, allvial G UL 8. £35 UsAA Mesd 2434
iUl 32dls uat AHEL (set of questions) HIUAML AL 8. AL Ul 2AFUAURL Qe - 4 3 dell-l il
At sAEL U2 5 [Anaargdl AHBRIA WRGAL IR SAUML UL © 5 il [Auarg Sedl a8, edls sl
yoludl YAl e [ U 2R O dl 32dls [AsAneiais (@212 (analytical thinking) U LR © % w12
Ax%R(true understanding)=il vl 53 6. 526lls WAL AHRAL WAL €9 %o A0S0 i ot 2lldal W2 [sdu
A iRl 2uagusdl diu 9. 2 ol el woul [@uuagHl [Qaadicds auga-l sl 9.

2L g-‘edg-{l AL aRlleds A (narrative style), (=1l (illustrations), 16414 U9 @il (teaching activities),
a4, 514 (activity exercises), 2A[MedSa-] qauredl (clarity of expression) dal 2OUHL Guast AHU-l »ie %
(e 3 Heint wal sl (a0 He el SUMAME UL 8. L 4R Yels U™ AU aladl WI2 s1dRd @t (practicing
teachers) Aldd 2iclBs Uldensuoll dmes aulid ael st disi(extremely talented and dedicated people)-l Agdlol
Hel 8, oW 2R [Benall>l dn Riasl He @aldsuq o o ol 3L YRBIA 529 21 20 Hea Gea 6l 8.
2L RADHL 2L 5L 532 1 5 aldstinie (el (teaching biology) diy @aldsti-iq 2llvig (learning biology)
215 ieelds U (enjoyable activity) -t
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usW 1
A9 [dsq
U501 2
(a5 aofls2eL
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a-ula yle
U5W 4
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aoq [QaHl [afaydl
(Diversity in the Living World)

waldsticl 2 Fa 23Ul 2 il Bl Rsuq 8. awa [ 21 aus v
adl (amazing) udl-l [Aladdl q1d O, yedidl WAdl MPa sl (inanimate
matter) 21 4wl 424l e (dslad) A0l aneel wHl Asdl edi. 2k
Wirdl eals Moa gt (Uan, Adg, 2EH 992) 2 el dan a-ufii 15
Secis-l yo (deified) 52l edl. Al M@ i AW gl 6i4L % [ZUIMHI
Besld Al ALY Q&L 2L gd 5 dll $4 @l Sl ¢dl (sense of awe or
fear). Micluled uwdld dold Hidd SSAHL vor % uual a3 2y,
@adsii-idl Hitad-gld (anthropocentric) sfesiviel Adid AAell AHF 3 ¥4
dotls sini Hallzd 5 RBid wala-dl <iaeil s3]0 asdl ©. uglauz
(systematic)-il i vol o Hi2l WA %3Rald-l 6l sAAAL FARAZUIAL ARl
siloevfal®  (identification),  +llM%20L (nomenclature) i+ ad([s381
(classification)-il [d2qd ugdlail 43l uldl ©. udl-Awdl a2l wuBlao
(horizontally) i ¢ot (vertically) it ld~il A13udi>ti(similarities)-{l A% it
Aurll 20l 2eU1A 21 % HI2l 0S5 Sdl. 6L % UddHis Al Hisoilosil w12
AsoudAl 9 i 2L yeel U Uddl Wl Sl o dAHIA Al A8 UBL AL O,
Al Alacsi(revelation)dl &5 Midld Falaldadl (biodiversity)-il A8
wie Alslas aulafal(cultural movements)»il d$ il BAR,. il HisHAL Al
usRul aollseufaginn uRied (perspective)dizll i el 24 adulaiis
aolls2e aHlEe avl Aadl asl ol



RS HIUR
(Ernst Mayr)

(1904 — 2004)

Ernst Mayreil %+ 54 9clsS 1904 Hi 3242+t - Kempten (%¥+{l -Germany )4l
2l gdl. sl YRaRid- Gelasibly @anll dls i “20 H{l w€l-u glEx”
(Darwin of 20th century) s&qldl, 3 FiL £35 AHUAL 100 Held AausL Ul 215
eal. slad YFRaREUl 212 21 [Qsiamats [Rewaui 195341 sl »14
Alexander Agassiz Professor of Zoology Emeritus allts A wtelenldd 2l
197541 (g 2L, d3-ll 80 Al s12B3€l (Ui A4al walllag (ornithology),
aoflsaulaen (taxanomy), MLQHOLOELM (zoogeography), (38\[3{&2{ (evolution),
Uglad [dsuqt (systematic), Sl (history) 2t drastist (philosophy), %l
@aldatiria doldl Al sul. Al sisel ¢1d ola [QlEdi] Gl 2491l
e s4L ¥ Gelasiusly @alasiinrl 2U% Wal Yo Uedt 9. dil @asi{d
oalil-{l adsie 2<lls1d (currently accepted) AVALAL WALHL 22US UBL L.
Ernst Mayrd @d[dsiissil 28l d1% (3o12) ML (triple crown of biology)

A2lHALAAL WL (in regarded) 2121 Y5118 Y5 SAUHL UL : ¥l 5 The
Balzan Prize in 1983, The International Price for Biology in 1994 and The
Crafoord Prize in 1999. Ernst Mayr 100 atie{l GH2 200441 34, Wil



1.1 dwd [duul
lalayai

1.2 adilsd sauil
1.3 aolseeul a4l

usalL 1
A2 [Q21 (The Living World)

Aq [Q s2q Aedd 8 | udidl usii-l [Awa el dad il ddl 9.
AL Ay e2cdl Mozl (Extra ordinary habitats) ¥l % 631202 Uddl
(cold mountains), Ytvi2 (usliwilet) %oLel (deciduous forest), HSIALOLRL (oceans)
el well-l ol (freshwater lakes), 201 (deserts) 5 2131 uielldi 2L (hot
springs) 5 FHL UL Al %idl HOL & o als 531 & 9. Hsudl- 8ldl (galloping
horse), 240UdRd Acl Yell»il (migrating birds), A¢l 24is scllazl (valley of flowers)
% ¢udl sl 5 (attacking shark), i oit-ll gl AU dH-l UL 2ie00d
%L €9 Al veGddledl Gl AHY U 6. Acll-il Al a2l 2t wyeld-l ardl
a2+l uREAMSlY A § qesi (ecological conflict and co-operation) d2l ddil %
Ad siusl 2ie2 wdl 21edly MAs5dL (molecular traffic) Wl 2Rl (@1l 530
Y 9% dRdAul @A 4B ? 2 add 6 ARl usHl (implicit questions) 4214 .
uy, Us UElBLs (technical- dsMEL) 8 3 % eda-l [AyaHl wwa 9 & dsil ot
HIAL 69 i 6flol Wat st (philosophical)d @oldl 8. @arill &g 9 € il wae
HISL 9. AUFLs dld oflost ManlL aol Hal S U AR 3L, Al A8
A % 8 7 drll UR WS ULl M 539

1.1 u2q [Qaul [ald4dl (Diversity in The Living World)

A i AU AU Al A4 S04 ddal 6918, Slesl, valltl, wag 5 2t Wil da
sty [ciil el Aedll @il otlail sl Mo, vuell UAUA il 4RI AL U8l 9 &
% HUBL AZ] 2410 A sl AL %L AR AAdls HIZ &2 [EcRML AtIRL 52U dl AWl
2y, 2, (Al arRl Adl 1AL 8. evlldl Ad, 2 di %oia-l Yeusid dldl o dl dul
e A, A Avainl (a8 st Al gal HeL sdl. diL Addl e35 el el usizHdl
qriufcidl, MRl 5 A9dl el 23U 2% Al S1U 8. Slesil dotss (A 1.7 6l 1.8 Mldun
el latidl 2van Hinvuddl © 2 due agiq 53¢ 9. o decl yedl U el uwdl-l
vl 21 w51l 3t Faldldudi(biodiversity)d MEAA 52 9. 1udl el dle AvdL ¥4
€9 % oH %4 2UURLL &L sl [BRR qtudlad i Add [Mlael s2dl €)@ dH du
AAdl af < af, UHREL Adil 1s(a il e Ad siavy,



@adalin

UGB saledl WHIEL, [l el avrufadl >t el 8. siuel [RrdMl 284l
arulail 2 ezt 2usl 21 Amell siavilal gl 210 aFs M 215 % LUl
UBL YEL el A0 AL MAL €14 89, AWl 5 %l (A 20Ul ald 532 1ot dnl Gedut
sl Al qesel 3 el puue S5 WL A Hadl €l wadl sisella A8 dldiay
Actl Sl d= Atdd: dH el st

el Alssu U (A9 2212 ARl 539 €lu, 3 F-L (A9 AL 51 sl Aad QW
g5 Al AABLS (universal) 2Alss U Sl %33 B, 2AlsU FUHA 20460 UH
wuall wtidl uglaa AHSW (nomenclature) 5& €9, 2uildl Jd, AwHIBs@L QR o
AU ol B 3 AR A AR A 53¢ €1d e 2D ARLAL EISHL 5 o UM A UL
1w Asouddl 8, an a-l a8 (identification) s& .

202U, AR 6Ll BRI ARSI €25 BULALUAAL 1AL AsFS UM (scientific
name) 112 (Al uglazil uelid s3el 8. % [ ot AsufFsia <l sl 8. anuliiiq
AalllMs UH Sredadd sis 512 olleMsa AdAsax (ICBN) g2l »uddl Rigidl
(principles) 2l HIUES (criteria) YUHRA 1A 9. dH Yeoall 5 Wil uHsaL 5l d
iy ? el aollsaiauellaiian Srera-d 518 512 3dlwsd Au4saA(ICZN) iR
(a1l orrttedl 9. 515 WL Aa AstilFs U Alis R Hio 2Ls % UH A 8. AH% [
SUS WL CUOLHL UG UM Hd SIS UL A Wi Ay, ~ell.

il Al AUHSWL Ul DAL A 4llsd Rigidia 214642 8. £35
ARSI 6L 828l 419 © - dAdLd UM (generic name) 17 Ald A5d UAU (specific
epithet) 3128 % ixsH UoAll 247 et 6L west 018 UM il 21 uglan [gudl -uns@
ugld 5 0. 24 M50 Ugldt 324 [ (Carolus Linnaeus) gl2L 2AUcHi el el
5 ol (el AstMst 242 9. 6L 208l 81l 2L AUHSA Ugld Asn Al 2dd ©.
AL, UURL 2ot Belerl dsS [l sl (binomial nomenclature) Ugld A1,
ol Al UM A3 S-AsL (Mangifera indica) @A 8. ALEL, HIURL ASH
5 d 5dl Da (gl AMswL 9. 2L AHHL 20 Mangifera WA %413 indica 21 Alss5A
Al UM 3 AU B, A5 H2eL ol A1ABLs Rl 12wl &

1. waaRelld AH A1Hd d AR euriHl v Seul@sHl a9, % d-ll

Bea uHISL aleruial Gl 2udaL wsel .

2. @aRelly MMl MaH 2se URld (genus) FUIR 6l H2s 5 U

lci(species)d AL €.

3. ARl AUHUL ol A0EL Al dvidl SlS2 UR 835 268 {12 2414

12l s 19 8. drf HoL Bedia Al sidlac Sauldsii el sid 6.



A9 [42 (Living World)

4. woalarl AuuHl nay youar Hié [@fu(capital letter)H w212 Alss %l
A Al R @i 9. eld., Mangifera indica.
AL55A UcAH (epithet) Ul 2Hed & Aoy -l idHl Aasd UH
Al duieu™l 209 9. el d., Mangifera indica Linn. d galld 9 % Al
Ay, 4l [RE gRL sl 202 e

o181 % Al MBS 51, 252 AL UBL G4, F2ll UAH sat Al 251
op-adaunll glal A5 oiellad 8. @i siugfia adlls:@ (classification) 5& 8. »U3,
aoffs22 2 i Al s1dugl © 3 3l 518w Awan avllsd s2au-l uv1as w3l sauil
(categories)l Rl €l dHy s2cls uodlel Flael 530 asiu dal dasl GuR
AURA 1. el d., aqulail, e, sdrixil, Badsl 5 slesiql seals g
UL WS AL g Aot UYL Sclleil A12 % SR o YL ALs5A gl Ul
41 FSL Sl a2l (A9 [@ARAL €12 R uusil uHa d-ll (sausl) Sl el
t9cdl 2 9 [Betdll A€l 7 ea, o 28l ueiRue (@8 [l SidL dl, 2uuel el
5 U8l 51l (A9 dla 53021 eSlat. 21 % 2 51 Ut (mammal) 18Il g2l i 53021
dl i den well (A9 [@2nrdl 29l 3 % ol selucdd i AR U alol €l adl o
A axaulanl, ot 46 (A9 28l Ald 53l eldL AL 2uuRLL HaLHL 4G+l 9ofl iz
212 69, Al S Al e 24 AUl el saiil, Bendloil, U, 86, 2, anulail,
ueflail a9l Fal Udlnl oA HIZ YA sl uikdl 8. 21 saunil Wi asulHs
2066 Wl )3 AdSL (taxa) Ase QUAA D, 1M, Adls 1 el Y2l sauid M-
539, qriRudiie uRL 4dls ol 9. 86 vl s Adls 9. 31 o A Wi, Adsl, il
6{4L LSHL RAZUL 69, Ul AL MBI 91 5 5l A AL (RAAHIL) © 2l Ul S oL
wiellodl 8. 2ul, wellll, U 214 sdRizil sl gsl 22 @Y aols dd 2% wu 8.

M, AE@sApia 2R oEL o wdld [l qasil aollsa s3 asi.
[H adtsii aoflsd saaudl st uBuid asllsaen s& & 219 aollsaa ughidl ez
aofls2e1fd8l (taxonomy) $& €. Al 514 ALl W12 W12, 6lEL 2t AdARS AL,

Qs Bur 2 uRRAlM sl sudeus © v o iHHs asilswinl el
ICTERE R )

ddl, aeelswl (characterization), »LAW[A™ (identification), ({538t
(classification) - -IlM538L (nomenclature) i a2ilseU[Aelrl v1e41 M2+l Yoed
uBuil 9.

aa{l5281 516 Adl otiotd 2l Wi 530 Uidirl GUAIOL IR HUL %d é3al [alay
USIRAL Al (42 ARl A, AL 4t R4 eltid 6. A3l Rl Ml d-l il
%3Ruldl Fell 5 vliALs, UdA-UEAL el 2UHAAL vl Wedl el Fell, U3d
oils2a1 [l il GuaiBial 2utRd sd.

AR Ul Histell, Hiot Aol el gel UsiRL i [Alaadl (A9 o ay, el 2
glutacl Aeldl U3 dx-l 422 oil Snadl @uodl. 21 UsiR-L xeiA-l aril wglau-
[asun (systematics) 1% Geduiidl sdl. Systematics 26 21 AR 0% systema AoEHI]
Gl 20961 8 3 Fell 218 il uglau-ll ollsanil a . [AFRUA Al usionl olis
=13 Systema Naturae 26 W% 54, s sl ¥4 %4 uglcii (systematics)il [Astii-il
Y, Bl AL M A 2R, AR5 24 Qo580 Al AHAL Al oLdL. gl
(Qstirt L udl a2l Gelasiusly Aoitirl viedid wal Bl datHl 2Ud 6.
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1.2 qUﬁéd sal (Taxonomic Categories)

Qoflsaa 2 Wi 2518l Al uglet A2l uiq sua: Asilels A2 (hierarchy of steps)
saladl ugla e 5 3l e2s A0 €A S 581 U 53 9. %L sl o1+l % 2 (et Adlls cazaisil
ool i dl at adllsd sau s &, sl ol sauzil ol #olla asilgd Sl (taxonomic
hierarchy) 22, £9. %Hi £35 581 Ao([5324L U5 54 A3+t @l Aaimi 20d 9, uig
ARAAML d %¥-d €A (rank) FERIA 53 © 217 dril W2 Q5 (taxon) Aoe UAAA O,

Qlsd S8l 2 s¥olg 80l BELERBL gIRL AHD Astd V. Sl2sL A AR A8
Al GUidll Fal A1 qail slddl udisl 2 (group)- WAMF 53 8. -l
Holdol 2L A 5 SlesiHl Al Holdl (Ut evill) dasiial d sioavud 8 2 adilsd 530
A1 69, el AL HIe HE AN S S8 2AULS 6. 9 A UL 6l gL Uy Ul
sl 7 Ale Avid 8L 5 %L 1 58 dlS 2% AL . SEULL SO Fcll €RAN YA 53 89,
25 AN didaMl, adllsiql 2isM ddld 2% W . 1 adllsd gUl 5 sausil 3 Wt
olERAAIL % el uid [ARre Flas qael eald 8.

ol 2UOUAAL Al qollselly vedi 2 Y, uvel 3 (Aol (anuldil
w2), asl, Aefl, oliat, g0, MoAlt A ol el A=A sl s drs ezl o 9,
aqufa 24 el ARHL AR oL AL Al 21 R (Lowest) s&ll-il £3%4
9. ¢d di Us Yool 5 el A Adin [Ala sl Hsal ? Awdin vl gel el
SEUSIML A5l HIE A5 5 Uil gl daRll wiail st $ld %33 6. 2ial qasll
st Fld del Fal o ol UsiAL AWl AL YA 2 [l 2oaiHl
Hee3u ALY 9.

1.2.1 oala (Species)

Q{[581L HEUUHL, YAMA AHIAAIAL HRUAAL 9ot 4dinl gasil old dd3 2@
A 9. [Alre olaRASY dsladd 2R 215 %ld 21 A®sHl Aol YRddl 214
ol w101 531 Astd 9. AL 2048 Mangifera indica (H16lL), Solanum tuberosum
(we1l) 241 Panthera leo (Rig) (A2l 2] 53, 2l indica, tuberosum 2=, leo A
A8 A A5 wlc(species)l Ucdd dls 2% Al O, FUIR UAU ALl Mangifera,
Solanum A Panthera . W[ (genus) £ A d ¢210 5 sa-L ol G %ctz'i
WAFBe 52 9. 835 UAl L5 5 218 sl AR A1ssA wlaztl (M) dudl 4% 9 %
% =y UDAL dlS Y A D, UG o GUERAUSIL AHIAAURAL 1A 8. €L, d., Panthea
yolan ofl® figris ol © 2490 Solanum WA 2 nigrum A melongena %< 6{l%
Alaoll HA 8. HiAdl i sapiens (AMU) wladl walid © 5 ¥+ g4 Homo
woalami w8, 2uell, Hiddl W2 aalFs WH Homo sapiens dils aviy .



A9 [42 (Living World)

1.2.2 wsld (Genus)

495l g Aol 4RAdAdl Alail gU A uoldui uHABd 9 5 % e uelasdl
Al ALUEL A AHLA Bl BRI €. SUUSL €l ASIHL 5 viel % A5l A6l YA
lanil ol Holl uenlet eiid €. el o, sl s oy o6 el gel ald © uig d
ol (AlAAH) Ul w1l 9. Rig - Lion (P, leo), €ludl - Leopard (P pardus)
L 18 - Tiger (P, tigris) ¥ 284, $2dls AHI=L d&el A<l Ul - Panthera
uolarl ol sl . 24 YA - Panthera Noald i =4 ol 5[40 - Felis 5l
el ud €9 5 % [Bretdl - cats-l uenla €.

1.2.3 $9 (Family)

6l sal, §9 L UAld e leiil Arhal el A A AeiBd uealdiid g2
421d 6. Eg 2 diHulds (vegetative) it M-S (reproductive) 214 6l &gl
iR Allsd sl 20d . el d., adulaziil AHedl WA - Solanum,
UL -Petunia . 4R\l (Datura) A4 %€l el UAlail »is o 50 AR -
Solanaceae Hi 351 9. o412 wRll AHeAl leo (Rig), rigris (&) U pardus
(Elwdl) adt? oslazlid AHAdl Panthera weald 2 Felis([Biadl-cats )+l ueald 08l
5efldl (Felidae) s0Mi HsUHL 2Ud 6. 2 o Ad X [Breitdl 2 sl ouel evitad
Mlael s34 ¢dl dl adl ax-dl Seels AHAAL 2 Al 213 2d %S ¢dl. dail
6L {etdl soUHL [Aud € : 2usH $¢fldl - Felidae 211 $+{l4] - Canidae.

1.2.4 202 (Order)

2L uddl dd %y 5 Ul AL qaRlla R qdin Alail, welail 2 sl gl
sail aollsd sul 8. i A ol 2t 21wy G2, qdlswelld el S et
AHSA SUHR 2UAVUA . 52Als AV QEBL HRAAdL S0l MoUL A5 ollat Yl B2
8L otld 6. 0L i wla-dl AUaL AvU daell gl vl Sld 8. si-dleq il
(Convolvulaceae) -l Ald-] (Solanaceae) Fal a-iuldt S0l Hvucd Ayl Yy
AR IR 215 % oLl UlHIMARL - PolymonialesHl A1ARld €. %412 WRIHL
5[l (Felidae) 1 %+l (Canidae) %al g0l 15 % 2ot siHdIU(Carnivora)Hi
AR 6.

1.2.5 a3t (Class)

Aols{l 2L sell AL Aol QWA A 9. sl d., AR, dWRAL 2 Blo a9
AHEAlid wsHel (Primata) ol dal e, Bl 24 sd2l gal el wxidfid
Hieldl sl (Carnivora) oUst oldql 215 % <ol ud+ (Mammalia)4i 18 %
YsAlHL 29 8. A AL oflot uBL dAlotl MU 6D,

1.2.6 A4 (Phylum)

ALl aoll Al MR (fishes), Gatumdlail (amphibians), ARYUL (reptiles),
(Aot (birds) ML o8l 4Ol AHEId sealdl oflot (22 Salnl B0l HsUHL U B,



ylee

Ayel 5 [aeua

—>—>

2usld 1.1: asllsadl sauxii-l
dllsaril-il Aedl 54

galadl el

AU ARl

M (AsulAs) wn
e Homo sapiens

s (€L AMA)
Azl Musca domestica

(CECTIRICESIET)

. Mangifera indica
AL Qi $R51)

. Triticum aestivum
uG

(2lAlsH 212Elan)

@adalin

43E¢ (notochord) -l Y oldl Uig, Adidat (hollow neural system) %<l
BLSAVUL QARIA PR L 6Ll 215 % A4eld 84 (Chordata)Hi AH19L &1y
8.9 d arulaiiMi €l dl, Sedls vl @l daiddl a0l [l (division)
sealdl G2 SalLHL £ HSAUML H1d 9.

1.2.7 QJ[_Q (Kingdom)

wellaii aoilsella dami, ([Aldd axerdml wndlia ot o welia
Al G2 saiel el HsAMHL 1A O d YRS seal a9, 2R
ofley o119 aulcl YMRHL d wedl 9 24 ol o aulail @Ay [Qeuenmi
AHARIA 9. 20 Ul 20Ul 24 6L o2l Wl v adulaule dds
Beaut s34,

sglet 1140 aldell @ 3 -l 2u aoilsella sausiia el s4
otcttell 8. 2 GuRid AsHsi (A4 asisinil af Ao e AstRs weqiy
we i sfs anildl Gusaupil wat [Qsaidl ©.

2Uslct 1.130 5035 8l ds gl ¥ sél asl 5 i 0sasil-l »uHR
%60 7 ol Belgwl Hie s€lgl, 5 IR sl el Yl yHl Gur drs ¥ Sut

o
~

dll AL () @aeilel Ava Bl ond © i yleell wald yHl A dzs
oSl M ALHLIRY carRlll vl adl oy €. G saual, sis dolsl, 21 % 2
oflogt clols A A6l 58] S0l A qesell ud &, 2, adilseil wra
ay wled i 6.

S5 1.1 2L 8uU]l, Hewd, 2ol 21 8 al S2dls A adi-l aoilsa
SEUT, YA SR W ¢

Ses 1.1 : u@dl ansdl adlsw sl wd

wesld eyl a2 QL ayera/lacuo
3Kl BEIEIK] usHel A uzedl

CEET) was1dl e sles Alhuie
Weowdal  asdEdl Al (geull U9t ofltizl
2Elsu YAl ERSY w580l gt oflortul



A4 [42 (Living World)

AR (Summary)

Ao (42 [l MR 8. drell anufiil 208 el siavlaf 2in asiq sy 9 uig
ey HA AvaHl wiaviaiL susl 9. s¢ (size), 391 (colour), AuRLs Mozl (habitat),
LS (physiological) 7 sualsi2(@ansld (morphological) 21l (RAZUL) AL 2A4HL AClAAL
[ Rirglaseel s adl 9 5 d sl aodidl WRYSl dael 9. ADdiAL UsIR i
[Alcinl 2teuRl Asadinl @ael»ial 4dil 2UaviER, s »ia aolse il
sedls (MUl 2 Rugidl Rsaiea 9. 1 e[R@siel (aspect) Ao sl vl asilseufaen
a3 Gedvuy 8. adulasil 24 ezl [@la elasi- asllseily e shlaal
(agriculture), a-il&ell (forestry), Gellol (industry) 24 AlMLedd: U8Rl ¥[4s 24Ul (biological
resources) ddl d¥+il [Aladdidl eneisidl M2 Gualel 9. Al 2tavilald, AHseL 2144
aoflser Fan aollsze [Rensly »uRl wdBs Ad 2idrEld A3dl (international codes)
MBSl [a5221 €9, AMIAdlL (resemblances) 24 [Afe (Gl (distinct differences)t AU,
235 AWl AR 244 Aoy dstFs 5 @auesld M 2 sl Amse ugld uHel 6l
91681 419 9. A%a, aoilse-l uglami Aoy UL 3 22 %Y 52 9. ueil sauil (categories)
€20 (ranks) oL AMd 3d aollselld sausll 3 adlsl (taxa) Al Gedvua 8. ol seuil
aoflszellu 29l (hierarchy) 3 .

ALY
I 2 e aodin adllsd sl 2ud 8 7
SLAHL 24 ugdl L | e35 aol5301 uglalidl 83512 »ud & ?

Al AR HAdL €l . st adilsd s2aL ad saL [alan ugs ue sl 7
(5l 2t qudlzAiel 2ol Bmiel 2uust 9 dlvily ?

A

{12 wtiotd Asts AU 200 . danial w0l Ad @vidal uHs o,
Mangifera Indica

Mangifera indica.

6. (Sl aruiRd s, gel el Sy 2 adisl 32dls Geleell 2l
7. asilsaelld sauxii-l 2l el ad ol asa ?

(@) el - S - el — ye
(b)y wmla — ofi[ct - oLt — 2
(c) ol - walla, — e — A

8. ‘ol 26 M wldMl el £35 8l GOLL 5L WAL 53 dHIRL [Res A8 G2 salsy
Wl A1y adulail A seRaidl alaiiqn el 21l 53

9.l ALl AR 52 2 UHA
(i) el (i) a0l (i) s (iv) alat (v) weald

10 aquld 24 wellaidl 2108 Gereel ud a5 Sl wredl s,



2.1
2.2
2.3
2.4
2.5
2.6

le i

yle uileel
yle s

aeuld yle
swellyle
e, [AAE3
24 A5

U4 C50Q &

U5 2

¥[as asilswl
(Biological Classification)

Hirtel g leirll Ao Al Rl u2a Y Ren aoilsd sau- asu ua el AL v a5
AstlRs IR0 SR Adid 2 el Wslas D8R UL 24 ed. VLS, 2ad 214
ue2ag a3l 2uaeusdid 2R 1. RRled aollsael w2 ay asuls 2kl
U 50 12 BBl ASAL edl. [AldM BlReiL Aas 2R dS R4 (Aristotle)
Aluad uodid asflsd sl vl Haell s4l gdl. dMEL Hiol ellelRAALsld
d&eti(morphological characters)-l Guuiol 531 aduldiiq 915 (herb), & (shrub)
2 98 (tree) HiH AR AL A5 530 eddl. Al Rilpiia waL oL aeul [euld
sS4l 35 5 % Al 3oi YBR 4AA 9 e oflo 3 % HR1adL 2.

(&[4 (Linnaeus)l A4l ol asiuldxil A4 uel>ia wHadl [g-yhe
aolls2el ugh (Two kingdom classification system) [AsRid 2 edl-anula
Y 2 wellyle. 20 ugladl 95 exal Yl Gudlol adl edl. 24 uald 2
LRSS 2 Ysiusdla, vissild 21 opgsivld dal usiaizanl (sRda dla)
2 A U5L1AAAN] (g01) 012 Fal Al a2l Qe 52l A gdl. Al arulail
i wellail aollsa wdalSel sy od A AHFAHL 4dd ed. uig, unl
AvAHL ADAl F-d salHl AHARIA Adl A edl. 20l By asilsa ugla-l
aiotl A4 HiZsll GuUlBidl 242104 % 1S, AYLL GUELLSIR 20414 GURid olloa daell
¥dl 5 1N AL (cell structure) siMeliesl 1{§[& (nature of cell wall), WiMeLil
U512 (mode of nutrition), AuBLs Maaal (habitats), Mos=trt-il Ugldil (meth-
ods of reproduction), Ge[asiasls 246itl (evolutionary relationship) 4912+l U141
s2al Wiedl w3RULd M sdl. 2], Agdl el asilsa uglimi AMULdR
S2dls 3381 Udl AL 9dl, duial a-uld A weilyfeaia @Ry asilswel
uglaatinl 22 oitiell, uid suL %Al [ sUl qdl i YRAIHL Al 53 asid
adl auoa secidl edl. AHA wdl [@RE a5 gL ol Yeuti-dl dval 14
Ml ARl udi-l gl wa el gel Ad wxnaaal sudl.



%[5 asfls21 (Biological Classification) 11

ses 2.1 @ uia Y-l carl@sdai

. 2
ui Yl
qaell
RET] widlzal 591 adula yle welyle
SIMUSIR ENEORERAL) Ysiusdly Yslusdla Yslusdly Ysiusdly
sglalg, Aeqdls (Al seclsil el el SOSHUSA el (AdD) OReyR
(Relazusds +
[l 21[R8)
PEERAIEC) D1281%3 S1%R Sl S1%R S1%R
2les sudlg-t sy sy oigsitflu/ERe usll  Usl/ziol Yall/i01/>101dt
el ugld  2aui (208 U] EEEINR] YNl (il
A 1A (ustazisadl)  (Ydiuwdl |/ (usiaizal)  (elallds-wuelu
usLaA24Nl) e [yl yuwdl) Mdlugdl ad13)
dal [Quauiyl
(Hdlumdl/uiuwdl)

212302252 (R.H. Whittaker-1969) g1t wid Y2 aslisael uglt 29 sacuui
il 2 ui ylepil WAL, wdzal, $91, aduld Y2 2 welyle Fa Amis-el
AUl gl vl sl il ddsl gl @58 Hie Gudloml ddidl vy
HIUESIML SINRAL, Ys1A A%+, WLl Ugldt, Uoeist 2 alalasisly deidl (phy-
logenetic relationship)=il AH1 AL 2ALAL. 5125 2.1, Wi Y[Rl el el daeli-l
dd-ilcis ST (comparative account) 21U 6.

Ba-la asfisa :

Braslla aoilsel ugli uel urdild scHl v, % 3R Hidaud 6 asti [Qetd
52 89, o8l 284 Y3RAUIRSs yle Sl &nsil 8. % 20 wdi 9 Yl qoflsaml uRad
69, d¥ U Uglt 12 Rl 21010 QlHL e 524

Q522 wglinl Uetldd sl Yeril 3[R A1gal Aldl, 208l wi Yl
o520 uglaa . ueai-l asilsel uglaziiui siseRul (bacteria), <l ¢Rd dla
(blue green algae), 21 (fungi), HiA (moss), [E12(l>1l (bryophytes), Btaiollil (pterido-
phytes), t-lldd ollstlzil (gymnosperms) -t 2Udd ollstlzil (angiosperms) 1
arufail dls AR sdl. 2uMi AHARI 68 Al AHIAAL 2 Sl 5 A2l sl
sl 52 SIMElALE HR1AAL Sl AL AL HsAUHL 2UAd gL S B 6llo dlaBisdiiul
Biso{longl] der 20l Sdl. d 2URSAMS Y csRUL 217t HldsRd dlaRuarisiseRu)q olloa
AHSLS % USIUEA Sl dHL AR AL, oL 2551 (unicellular) 247 el sMlAL (multicellular)



12

G%ﬁiﬂ“
Fo ®©

SICIE]

AW UL AHSHL A1 dld 9, Beleel 12, sAMMIAL (M551MA) e JUIUIUARL
(ot i) oidn eled A3l A12 Y21 sl g aollsel 21 AUl g2 (501) 1 iy
o2 (ellefl adulail) a2l dstad 242 s3d Aal. A i, dil dudl siuglaidl siRHl
alg®ls dsiad uel salddl edl 91 sl siudlaiedi 519 (chitin) 42Ad & o1 dlel
AUt Al siuelalami Al (cellulose) 419 9. 1R el dlaiBLsclil -l dats
UL2 5L A0 Y [eul sl vudl-go1L (R, ot 2R SISl d Al 215 12 HiAR Y eHl
HsAUUL UL e, Ss5IHA YsIUEElY Adin Wl YR sl 2uel. Hidel yleHl
sAMSMIUA (chlamydomonas) A $ARAL (chlorella) [Uedl a-ulatixl a2 dlami
oAl 2l ¢l 2 ol singlad dud O]l A1 213lol- (Amoeba) et UAH[EIAH
(Parampeciunt) [USAl d¥ IR RHL HsAML AL Sl 2 oin SIMElALE HRAAAL A Sl
AL YSAHL 2L d Al 12 HsAHL HiedlL ¥ Uil {50141 w21 YL YsaHl
UL gl Q50 HSHL QIR0 5 HUES teaiael UM o, e dsll dlaisdizil
2 AL Gelastasla Aeibl (Al 2uunll AHYRHL YHURA Adl S UsRAL stedld Qi
uBL 148l AHU i Bl uuetiel 2is il qllsa uglin [AsRid S0l Udet s34l 2l
5 o MInL 6lElsIR (morphological), setIfs (physiological) 2t Mes-i[As (reproductive)
AAHAAA U % 2 Sl 52l el uid d alalasiusla (phylogenetic) uRL €ld, 2@ %
Belastusld (evolutionary) 2Aeitl U2 wRL HHURA €.

UL USWHL 28 HIARL, MRl 1 591 YRl clasaiiol «lesal asilsa
Ugle waRl A0, 539l adula 3 i ey el use 3 2 430 21490 D [EgdHl
oA s34

2.1 2}[‘\2 HIARL (Kingdom Monera)

6152 RAUL HIARL Y (el Hod AL 8. il o8 [y UHIAHL Al 4Ll 481 DAL (microor-
ganisms) €. 315 viloll el WML AL (As3)dl wat ay sis2[3ul glal Mo 8. dxil oM Wikl
32U (hot springs), 22 (deserts), 6125 (snow) 21+ GlSL HelUIRIRL (deep oceans) & 4l 2l4L %
MR 6l ¥ 23U Do @l A3 dal [QuRd [FenAaiiHi Ul dudle 526, dui-dl 32dls
UAUHlHHL (parasites) dils 2y ADAHL § ADAL UR DA AL 6.

ol5RAULm, AMAL HALSIRA SR AR 58U (MU SaUML il 9. dN0USIR-ONAL,
(spherical-Coccus), u6il4L 2A151241-61 144 (rod shaped-Bacillus), »teu[az1M atus12-1-lloflul
(comma shaped-Vibrium) ¥t §acisi-2usda (spiral-Spirillum) (sl 2.1).

£418]

2usla 2.1 : (A4 2u52-10 cis2Ra

@a[asii

e[ 2151
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sis2Rulrl 2L vol o A0 Glal 9l uRL A2l Uidil adejsHi sRa 9. oflea @Lu
odi-l a 6s2RuL 215w ddd [ 2avaRs @R sald 8. Sedls siseRul
21Ul (autotrophs) € 2128 3, dxil 251615 IR S\(inorganic substrates)Higl sl
Ulcllel VRS, ASANL 53 6. ddl UsaRisa] aulN] 2adl R0ARAN] 0] €S
A5 9. uig Hlel euotl ois2Rul UL (heterotrophs) dils 6, 2@ 3 dxil Uidisll
vil2lsd A2ANEL 52l el uig ol Uwdl 3 Yd SRS UelAl UR 2R AN B.

2.1.1 2uldeiszRul (Archaebacteria)

2L U5 oiseRUL [Alre §. dxidl seas oy aRysd (@R (halophiles),
o134 LRl %21 (thermoacidophills) A 50121 &4 (methanogens) Fdl Vo1 Avid
sedl Famaidldl ¢ 8. el o usiRHl siuglaid 2uadl elaedl 2ubes2Rul s
615Ul sl Yel U 8 il i UsR-l AL [AURA WRRARHL ddd @an aal w2
FALGLEIR €9, U 2Ae G{ el 2ells AL Miell»ti(ruminants animals)-l W-oil(guts)Hi
Mg~ cis2RUL €192 €l 8 i ddl 241 Wiellatiql il Ma-(biogas)l Geulest
HI2 HAIOEIR 6,

2.1.2 yois2[RU (Eubacteria)

yoiszRuL s uen vis2RUL el v u B, Avid (rigid)
sivglald e ol Aldd ¢ld dl sa(motile flagellum)-l
053] g2l dmA aoflsd s2aHi 203 8, waloiszRan (HlaeRa
dld dls ust Gedu) 2 dledl adufail 9 ¢lRdsed a
(chlorophyll-a) 4212 & 244 Al wstaisan] aduilzi ds
& (gl 2.2). wioiseRuL 2155014 (unicellular), dxusdl
(colonial) 5 dd™ (filamentous), ¥@% 2@ % “i2L (marine) |
Lot well(fresh water)«l 5 2u01% dled ©9. auledisl s ALHIY
Ad DA gt 28 €l 9. dil asilar ugflid wellai,
o2l (blooms) 23U €1 €9, dMirll 52cls Al dldiazerHil
A2, AU 50l Hie [Afee wsiAL s R0 © %+
s (heterocysts) 5& €. - &l. d., dizels (Nostoc) ¥t
il (Anabaena). iz vl siseRaul [[Qy
1A gLl Fal 3 Aze, A1 e SHUFUL 2HUFH 3
5369 e 45 Alsd(released energy)-il GUAIoL Al ATP-L
Bedler HIZ 52 ©. Al UG-, S8, Al A US Fll
WS gedletl Yet: ABUSSAHL Heraril CULOL &od 69,

(il 3 uauin) viszRan serdui [Rya uHs o
HOL 69, HI2 GURL dll Hedl [Qaest (decomposers) £9. dHixil
gl Mool (B uR Alauisl 22 ueia ©.

Al g4zl el oietiacuml, wla [As sedl- (antibiotics)ril
Beuwteriu, sl gu(legume)-il ariuldaiicil HOHL AS2% -

2u5ld 2.2 : dgin HlaglRa dla - <iRdls
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2usld 2.3 ¢ [Aculxd 2l

@a[asii

AUUA 5L HEEZU 6. 52Als AASIRSL . F HL®
(human beings), Uls (crops), sl4el HI2 AMAL UIB{l>1l
(farm animals) d®% uldd URl(pets)tl @ U2
5L USIAR 8. 51830 (cholera), 216951854 (typhoid), 42
(tetanus), clot-ll 28l (citrus canker) 43R RildL Al
[alay siszRUL glaL A ©.

oiseRUL e ou (fission) glal Uyl 52 &
(sl 2.3). saRs, ulasa wRlRAlaxiinl dai
o{loA AL Gt 53 69, Al i GlseRuiuiell oilo slseRuiMi
wafs usizAl DNA-L stu-a gizl (@l uesnl ye
Uein 53 69,

6 5eRuL

~

WHSABHL (mycoplasma) gl & ¥ Aysl d suglad [Qdld

=
~ ~ ~ ~

Sl 69, dil AlUHL AL %ldl HOdL Ddd SN 9 i A AR uRL 4l

N N

A5 9. gl WOSAdML, WBluL 2 ady[daiMl AAs1SL (pathogenic) €.
\ . .
2.2 %1[?2 wiglel (Kingdom Protista)

ol % issifla, AU adl Wkl (Auleea )i sl 2dd B uid
2L Yl Al 13 Ld e A2dl. 21 @aauRell Hie d dn ustaizanl diclel €l
25 69 ol oflon WS d ariuld €l U5, AL YRAsHL 2UURL 5195192 (Chrysophytes),
Sutis@raa (Dianoflagellates), 1PaASU (Euglenoids), 2™ Hes (Slime
moulds), Udi(Protozoans) UlZlR2lMl AHIARIA s3cl 6. Uilel Yol AL
WaBis dd wde (aquatic) 9. i Y WL, aduldil 24 21 a2l AL2 Aoeld
aR1adl 6flon Al A8 58 6illd . YsuSwld u2d dlael i ylewl uHAlid es
HiZlzedt SIS0 (88) 21 1401% U 5145+ (nucleus) i Y2dHd 2ABL5121 (membrane
bound organelles) 4214 €. 32cls s (flagella) A4 ugdl (cilia) 4214 8. UidlRA
20l U dxo sisolloadl silu 2Rl (cell fusion) 3 slidis FalRl(zygote
formation)-{l U[ZUL g1 [Aa(l M- 52 9.

2.2.1 3&[2{[3[‘52\2{ (Chrysophytes)

2L AUl SR (diatoms) 2t 3RHA (desmids-A4inZlL dld) w3ald €. dil el
wiell i dxos s RS UlaREHL Aldl 0L 9. Al Y& Awdl i wiell-l wareHi FEsy
Ad drel wast (planktons) €. dxidL s U51ASAN] €. SARAUL, Al6L-L oSl FH
6lH61AAL 6 ULAOL 212912 9L (overlapping shells) 23U sMEldld iy 9. €lalel
Rulast gzl osiddl slatdl d a wddl 4l 2ed 5 ala-ial
(indestructible) €. >uefl, S18234 Al AR Feuaar-iimi siuglaiedl 2l el id
AU B, clvil anll Al 20 us12-0 oHiae AARA Yel (diatomaceous earth) 13
Bedvuy 8. clawoll glanal 21 12l S8 ad AsABd S0 (polishing), dd vi-
2148{HL oungl(filtration)Mi GUALIHL Qald €. S8R HEIAPRIRIML Yo Bculest 8.
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2.2.2 Slq'il{s@t%@tajl (Dianoflagellates)

2L A2l Youd eRALS i UsIAR=AN] 9. dil duHL SPIML el
Yoy 3ogsgelld s dlon, dlal, steldl, dieoll $ Adl 1L seud 6.
aul stugland ot AUl uR 21558 (stiff) Al dsdlil 4R
€9, dAMirL 8BIL 6L S AL 9. 215 24 Jld uAA] (longitudinal)
i 6fle Eladdl dsdlail aal v (furrow)Hl 204l dusanddl €.
8ol quid AL UL SAUSATAA (Beleril: Gonyaulax-olHHIAS)
vl % AR A olgaleirdl dessidial IR A 8 AR AYg AL
201l vl 69, el d., Al Ul MRl 2 2U(red tides) il [GrdIR.
el il HIEL Aval Al gl Ysd dd [A4-952 (toxins) Huevdl

gl oflea elRuLS wellia =zl A 9.

2.2.3 ?;__l,fO\C-t'{l‘éSj{ (Euglenoids)

H12 19l ddl 22BLA (stagnant) WlellHi al Hovdl Hlel Wil Al
9. SIuElaldn e d il UZHAMR 21428 4214 9, % U2 (pellicle)
s¢ 9. U2 dx-l sed qoll A5 ddl ™M (flexible) oi-lld €9, dll
6L 5L B B - 25 25l 24 ollw disll. dil yaAusia-l el
USLAASANEL 52 9. U1 YAUSIAAL AU SIU AU AL Vol ~di-l
Aele tael 530 uuil Fell adels eleid 9. uue d YRS
sl 1 G2 sallel arUlAHL SR €U ddl 25acl AL 253U

9. Geleral : YU (Euglena) (2usld 2.4 (b)).
2.2.4 3USH WA (Slime moulds)

UG MU 2 Ydluwdl x1Rwdl (saprophytic protists) €.
sty feiledl Ascll arvuil 3 vellel 218 Al e ual Asdl stelFs
et oLl Ay 9. s WRRARRUML, dil 20sBid 28 woriRas
(plasmodium) sécid, 2034 oiUd © 5 ¥ [Asid el seals g2 Yl
sl 9. ulasn wRRAM B, Wiy [@cizd 2d dusil
2L @13 6l (spores) 4Ruddl sus1d (fruiting body) Uldsil
2L oteld 69, oflong il A1l Elatdl 4RAd 8. Al voer o Ulasisdl
gluid €9 vt [QURd uRRAlA>(adverse conditions)Hi Yl @([Ad &
8. 612221l el Ul (air current) glL [A3R1L WA €9,

2.2.5 uwdl (Protozoans)

ol % Ul (Mielypit) [QuHuilil (heterotrophs) € i ciasl
(predators) 5 URlu@dl2il (parasites) A5 @axt @d €9, dudixt WLl

212 Aol (primitive relatives) HimlalHl A €9, HLABHUAL Hod
212 2L %2l (groups) €.

15
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sld 2.4 (a) Gu-disdzdzy
(b) ufoa-u
(c) UH Hles

(d) QAR
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ol Uiely@it (Amoeboid protozoans) : il Adl {lel wellyl, vu (elRu1s) weli
we ofldl oHlAul @d 9. dl s ds vl viel ol nald [Bsied usd 6.
gl d., 24lell (Amoeba). PRl WRll-L 2a3ul dHsdl Audl U Rlest 2ua8ll Hud 9. dHidl
sedls uudl dls ©. Gelswl : il (Entamoeba).

sl Uiclyotu (Flagellate protozoans) : il -l Uedl Hsdwdl (free living) & uAumdl
9. dull AL 4RAA 9. duel uAuwdl a3ul Glaal-dl olmil al A2 (sleeping sickness)
Beurl 53 8. GeleWL : 2ASUAIML (Trypanosoma).

ugitIl WB (Ciliated protozoans) : dil %A% 9. ¢RI AvaML ugHI-l G193 518
Azl UGy Ad edrAd- (moving) 5l Al 8. il HIGTHL Yidl (gullet) HAL O 3 %
stael ol AWl UR WA 8. sHo1g Fld dllsalAdl YBHiAL sAuL Tl As[Ud sadAdnA 518
wiellrl daterfl WA VIS UL i LAl DeiHial AR i 9. BGelenl ¢ URARBRH
(Paramoecium) (%{L§[?‘L 2.4 b).

o{loagul Uil (Sporozoans) : i uHe [A[AH AL AHAA 52 8 5 B dHL
a5l AUl (infectious) GiloARML Fal dotssl 414 . WldHIZUM (HARALA @dldl Ylugyd])
% RARU Beurt s34 el B, L 2Adl ALY 5 % Hird el Hoqeul 8l & dell 21243
421a 9. Gelgwl : wsHIRBUH (Plasmodium).

2.3 $ 21[‘\2 (Kingdom Fungi)

501 31 [Auu] il 2001 (unique) ARl 2L D, ol il GBS 24l 2t RGBS [MciRelxH]
vl % [ARAMAL 24 8, dH AL SUIL VA FUSA B8 UR FURL AL AMIL HAZH % A 1l L o
[Brendl-l 2 (toadstool) 31 UL $L €. ASL UBIL UR %ldl HoldL A3e 2usi URumdl g1 51201
el 89, sedls vissivly go1-dle (Yeast) 21 6l il %dxll 813 (beer) eivladl Gualail 8. ofley
s2dls g0 adulail i WRl>UHL ARl Bu~t 53 9. €l. d., WML (Puccinia) §01 5180
9Bl Adl 91 dd Hvd Gelea 8. sedls gL ulaFlas sl il 9. el d., URRUN
(Penicillium). §31 31 44~ 21041 (cosmopolitan) €1 € A edl, wiall, sHl4ui dan uuefli
2 AUl U 21 9. d 5101l 4 il (warm and humid) %1 (@514 WHAL ude
£ 0. A Al QRIS 5 AL HIZ UL VRIS AFweul HSloL Sl 7 el d v siseRul
5 5oL Al ool ol vHesiadl Hie.

2 5 % Hssil 9 dxil Hucle 8 oS-l 9L dgHE 9. ditl B8 dioll, Uidou Ydr+lL
clictgul el UL HAA B e 55y 5 sa5cq (hyphae) 56 €. sAsyoA-l ol el - sasan
(mycelium) d3l5 AU 8. 52els 5A5UA oL 5IMEalY SN MRl U010L AoUsIR Aoil Fel 2L
HR19 89 de el sINSld 5a52 (coenocytic hyphae) 56 8. 412 6ile S2efls £ Al sA5YAHL
2151 USeL (septae) 5 Ul €laledl (cross walls) HR1d €. gl s1uglald s1692l (chitin) 24
widlAsASA(polysaccharides)al Aslld 2ddl & %l 014 AL 58 O,

Hiel eporil g1 [uHUIML © 24 WiMRL HI2 Yot 2AHI51(dead substrates)Hidll sl si6its
gl e 52 9, 212l dd Yaued) (saprophyte) $91 58 9. 32¢lls §9 @dd anuatl 24
@t Ul UR 1R AL D 2 B Ft URIUDL (parasite) 0L 5& 9. Al Al
(symbionts) 13 ugl @ 24 & - dld WAL Al AU 5 At AS5-A (lichens) A3
2t B2 sl adRufaiidl 3o A d-d qAewar sasH (mycorrhiza) sEaly €.

»iqvige (fragmentation), %+t (fission) A4t s[&s14% 1 (budding) Ul gl21 £21 Alulds
U9+ (vegetative reproduction) 52 €. 3@.[10{'1"2{['9,\[3»& (conidiospores) % Q{C-th'l"b’l@.\L,bfl (zoospores)
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séaldl ol gl (&0l UYL 52 € 2l 2ol (oospores), Hiriloflgil
(ascospores) il Usellolagil (basidiospores) gl [@2ll Moy 53 8. s0s14
(fruiting body) s&aldl AR -4 [&a8 us1-AL ofloaRvtl Geurt 2y 9. (&l
25HL {l2AAL A8 dsissI@Al AHARLA 6.

(i) @R AYOUH (plasmogamy) : 6 Al 5 w1A[A %Yl A2 AU
AR DAY AYOHA 58 6.

(ii) S35 AYPUA (karyogamy) : 6 SMEledl BRI S1u3ws AU 58 B,

(iii) 214[5281 (meiosis) : slidisal 2522 Ban 2ain wReud sissly olloagil
Geurt 21y, €9,

U2 §oML [Eoll Mot AU B AU URRUR UMM (mating) 53]
A5 ddl ¢3s USIRUAAL 6L 2s51A (n) sAsyoll 2soiloa-dl W udl s
8. s2dls goHL 6L 255l sl AR Al dd o o [2sld s(2n)HL
WREA 9. A4 9di wel 2REMIAAZ 2 SRADHUA adl-] g1l
wepadl [2siudwdly 2Rl (intervening dikaryotic stage) ot €9
(n+n- &35 Sl & 5id3a1). 2udll Rl [@5s-lsw (dikaryon)
5& 8 2 2L doissial [G5N3l deissl (dikaryophase) s& 9. ugsl,
(g S35l A8 9 21 siu (3514 (diploid) ot €. 91 505141 6i-ld
8 % ol s [Qouy- aqel vissly olleaii(haploid spores)
ML 2wy o,

sa5o0-A] GUBISIR 2L, 6fl2A8) ML USIR 244 sus1lL MMl
2L AL YA [AlE a0l [Aeulyd sl 2ud 8.

2.3.1 slusAALA (Phycomycetes)

SIUSIHIAALIAAL AL ¥A% [HaAlRAAML Bldl 1O © dMo oil-l
A Ay sd (AR Asdl dlsaail U 5 tlasadl uluwdlil
(obligate parasites) d3l3 aruldil U %ldl oL 8. saso Uselldel
(aseptate) i 6lgsMSwld (coenocytic) €. Adoilong, (Aldd-motile)
2124e6{1218) (21A[&d-non motile) g1 A0l U= 52 €9, oileagtu-lHi
L 6l 2idd (endogenous) et Gt 2 B, 61 =yilil %BLs122
QoHo{lomg Al (zygospores) ol €. 2L USIRL By %L GUElLsR d
AL S cll AHYYS (isogamous) b UL L Sl dl [Auuys & visuys
(anisogamous or oogamous) Sl €. s (gl 2.5 a), ASAUA
(Rhizopus-AsHI&s) i, 2Ueoydll (Albugo-e UR adl uAumdl L)
52¢lls AWML Geleell 9.

2.3.2 ARSAALA (Ascomycetes)

Al a2 avl-L Aol sluollH §9L (sac-fungi) dl3 oneildl ©.
REIHIAA LA AdlAl uedl Youcd otgsinlu, sld., UMY
(Penicillium) % ®194, % 215514, el.d., 422 (Saccharomyces) €. dil
Ydlugdlil (saprophytes), [@a251 (decomposers), ULl (parasites)
5 911648l (coprophilous - #9181 U [A511 wHdl) a3l 9. sasan 2u5d 2.5 : 591

(c) 2R
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W 2t useiysd 9. seilollnrai-ilar (conidiophores) sdaldl [Afire sasan Gu
oU[eosid (exogenous) <ld 3'3[10{'1"2{['2\[3@[ (conidia) d?l% 2[&o(l (’ﬂ"b’lk?.\l,fbfl. Geurt 21y 9.
safloflostapaiinl vigeel dl sasusa o 9. siaoll (sac) Fdl di-dlali(asci)i vidosid
(endogenous) la [&(oil oiloaRiztl Geur 21y €9 %= Hiloflogiil (ascospores) 8 €9, il
giefl2tl [QRre UsRAL susaHl dlsddl eld 8 o suHlsU (ascocarps) s€ 6.
WURDAA (Aspergillus) (%{l§_[& 2.5 b), salaadw (Claviceps) 4 r{gil%@tll
(Neurospora) d-ll 32dls GeleBLl 9. garuldel (biochemical) it % Byl
AR o1y Budlell 6. sou 291 (morels-HIR&1) - dlow 291 (baffles-61$&1 )<L 4Rl
AOUL VUALAAS 6 il Ralg ALl LS Histaudl 2id 6.

2.3.3 alRdlaraadla (Basidiomycetes)

AHIY, T GRADHAAGR Aol-L 23U HA3H, G52 §S (bracket fungi) 241 USHILERL
(puffballs) dzls ildl €. dxil gHlAHL, dssi-l alodl (log) U, BLéeil &S (stump) UR
5 ariulatiql el e uUDdl dds @as AR 9. el d., AR (rust) L 21URHL
(smut) dril sA5200 WA 2 Ugelsd 6. 24[E00 ollAnRil AMid Ad Al Hodl <14l
U 2Aqvise glRL Ad dtiRulds Uoesl AHL 6. (G0l B0l lRe1%R Sld 8 U AL
UsRAL [QAEL 5 o+l UL 6L aufas 3 2l8s Sidi(somatic cells)Al A8LeL glRl
AR ALIHA AA 9. AL WRRUA [B51M5wl 2L o 9 5 % vid useilolongiausdl
(basidium) a3 (s Wi O, uselarldi siudes 64404 2 2dlse qael 412
usellollongiil (basidiospores) Geurt 2t 8. uselloflesaiail usellolloagaidl u olzosid
Ad Gt 2 9. usellofleagian-dloil sasididl dlsaddl €l 9, ¥ useila-lsiul
(basidiocarp) s& €. NRSA (Agaricus-HA3H) (Mlé[?-l 2.5 ¢), @a'lap& (Ustilago-

2URAL HIE FAsElR §0L) vt WSAMUL (Puccinia-313, HIE Gl §01) AHI dd
SIRCERTETMIN S

2.34 6?\4322\[%[?{@{2(1%{ (Deuteromycetes)

1ML Zd 2048l 501 A3 oelldl © 51201 5 AL 521l Hint 2AR0 21 dlRulds dotssiil
o BLOUAL 9, U1 L UL (S0l a3l AHAL R e 1l Zld AHEAd 2 dal
il sl il edl. 2 uLL a5 B 3 Al 2U[e00 14 alrulds w1214 215 % A1
UL 202, G 2 el del ReRiAA aolul Heai 2l €ld dal [ofl vaaq
51280 2, 612 QUL sl el s, usdl 1R dusll a2l 50211 24llsd ol R 2w
goifl 2l A i A 2 @eEAdA aoluigl wAd saml wudl. wul Yl
RAAAAL uedldl AlssA ([Eoll) 2aanzil WS iz el ak dd
RSHAAIANA 5 AR AHAA L ol 48l B 2udl sdl. @Al adi-l 521
selloflongy dls shavidl ol oflomppil glRl % 52 6. 545U Ueldsd i
Wt 9. S2dls uedl Ydlumdl 3 uAucl 8 %ul3 dHixL Hl2l elaldl A51HL Ysll
(sa20) [Que s [Qrest © 2t visloi-u Alsase(mineral cycling)™l Hee3u 6.
wiceARUL (Alternaria), sidlelzl8sH (Colletotrichum) 4 21951841
(Trichoderma) d-\l $2dis Geleell €.
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2.4 a-uld 11[1\8 (Kingdom Plantae)

st YlRHL ot Ysiuswld Rs HAdl qdl AHARIA © § F>iL aruldil sday
69. slesmall anulail (insectivorous plants)  URLUCl2AL Fal ol % L9l Ul i[Ls
Ad Rysul 8. 15592 (Bladderwort) dal & Halluisl (Venus fly trap) Slesetell
AUt BELERBIL & 2t M4, (Cuscuta) UAUDEL 6. a-iuld sl Yoad sRdseil
2t suglad A1l Ysinddly @l qd 8. siuelald Youd Aydiordl oiddl 9. di
USWL 8 UL Ysiuswdld sl AL [rgaul 2edid s2al. dld (algae), [@1ailil
(bryophytes), Btaidllatl (pteridophytes), 2Aidd ollsl»il (gymnosperms) e Udd
oflos3] (angiosperms) astuldxil viL Y[RHL AHIARIA €.

andyfaatidl @adas o [Ale dassiail vd 9. [gslu ollages-s (diploid
sporophytic) »i-l 215514 %4%+15 (haploid gametophytic) % 56{lom 215ldR €. 25514 dal
(2512 clotssiilel AHal 24 2L dotssIl Ysddl 8 5 2is6{lo uR 2R 8 d aruldiio
ol %5l ol (USIR)HL 2LE0L AL €1U B, AL W51 B2l 2151d% 1 (alternation of
generation) 5& €. d¥ U581 3HL w8l AL YLl 302l [QrgaHl e 530l

2.5 Hl@ﬂ{iﬁ& (Kingdom Animalia)

(il ysiusedla uwdl gl > ylea aollsd sad & % olgsidla © 2 au-L SN
siglatel [l €l 9, dil viRLs 1 Ut 5 URla Id auldil U AR AM 69, dil
Aurll VRS WA vidR dusl(internal cavity-2A-HIS0HL 52 8 A AR WIRLS U SIS
5 20l ddls AAS 53 O, dAHAL ML W2 WM (holozoic) € - MRS Hd:Auel
(ingestion) gl2l. Al 2Als5U 9l UBULA AU 6O el ALSSA U5 2 58 A& Yod i
[asid s 9. G2a 2a3ul, datidl Budiol yooe [Asdd (elaborate) Aderilcis
(sensory) i1 AdiAlds (neuromotor) [Buifad] eald €. dxisl el ®oLl uAd-
(locomotion) 534l A&H. €1 €.

A2 2 Hieldl qy-[3ul(copulation) g2l [l U 53 & % grilaensly
[as14(embryological development)d 142 €. [Ald4 Al e euildl [Afre daeii-
USR8 4L Ael 539 9,

2.6 WS (Viruses), [AAS3A (Viroids), widl-d (Prions)A~
Ads- (Lichens)

cdlesz-ll uixn Yl aollsam uglinl ard, [ARSA 2 widlA Fal Sedls 2usild ol
Ao LSS -l Bedut saMl el Al 21l il AR g id 53 8.

AU (Viruses) : UG ol $4135 4 $4135 AE] A1A-AL AU dld 3 sl
(common cold or flu)-l B HUWHL AUSLSHL 511, 9 7 A AL 9L 5 AR HUUBLL UR
el 24212 HR1dl 45 7 GlA UL Al AAHL 2ilctdl Al dM 9l weL e drfl 2R 1y
8. Aol WAL AHL ARAlds @ar Batedl el dell 2l s aoflseiHl il wsdl .
YBL el Al @ed SN dZlS AHDBL 5 P2l SINAAL HRLAAL 1. AldY 245044 (non
cellular-stM22AL 1AL Al ) Al © 5 F2l @ed Siu-l ole1R [FE5U 8254 2L (inert
crystalline structure) 41aciell o aoilsc SAUHL AL B, HSAUR Al 4orHLe S AU @oud
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UYL

(a)

N Y

25(d 2.6 : (a) 216151 HBOs AU (TMV) 211 (b) 6isRU1ES

8 UL dull YUt SN MdRAldsL @laL (machinery of the host cell) et 2UuHA o
oM 4 dorHirA A AL O, i s€l Asall 5 s 1w (living) © 3 M@ (non-
living) ?

ez (Pasteur) glal Al ML 218 @y % 331 2118 a3 (venom or poisonous
fluid) uuaii »iedl gdl. €3l Sardiceslt(Dimitri [vanowsky) 189241 52¢ls g4 @dis
duigl B2 Aoymosaic disease of tobacco-HIRSs Jally 2is 26151)-L A0SR ADA
(causal organism) d=l% »loviiedl (sl 2.6 a). il ciseRuL us [Beeuial usl uuR 4
Ascll lallef] BuitaHl 6lseRuL Sl URL vt % ALl eblldl gl AAH. s, ASFRAs (M. W.
Beijerinek) 21 18981 dHigril 2oLl (As(ic) 918 [srier [Medid 534 % % dgad 6914
AY @Ol B 2 d JRAUBA AUSIRS Wdd AL (Contagium vivum fluidum-51-212944
AWM 5O S8l soiey, B, el (W. M. Stanly) 2L 193541 sl 3 duduq 62544
(crystallized) eivticll 2514 €9 24 241 26 (251 o2l UIELA 42U . AL el 2Al552 A% HIA 51l
ol (RSB Sl 9. A 21[ased] ulumdl (obligate parasite) €.

Ui UIElH Guid %eilriged ueL 821d € % RNA 5 DNA €IS 95 6. 5165 ugl a4l
RNA d2l DNA 6id 21518 ¢l asdl -2l aiduMl o+ilged (genetic material) d<ls
45420118 (nucleoprotein = nucleic acid + protein) €9 2t %+il-iged AUl . AHAA: ¥
WS At AY QoL €9 d 156 YutelHd RNA (single stranded RNA) 4214 € i
% WS LRl AU QU €9 Al 2156 5 Gladl Yrididd RNA 224l adl gudis DNA
g1 €9, 6is2Rud S 5 6152RUISH A (bacteriophase virus-6152R41A AU @Sl
ASU) A Ad oladl grididd DNA (double stranded DNA) a4 69 (sl 2.6 b).
UL 21 5[RS (capsid) 56 © i d SRAHIYR (capsomere) Sddldl Al Buaisi
oire 8. 3[R 2 ylsas xR YRl 2 8. wilur gaaHu (helical) 3 oigsasly
(polyhedral) allflas 2a3uHl (geometric form) 0fl6CtL9{Cj.; 2 OllC'NQflUﬂ{iD (mumps), ei[d



(s asisal (Biological Classification) 21

(small pox), [Bufist (herpes) 247 22€] 41841 2] et (influenza) Fal oL AHRAA 516 A1 B, Hep2ui
Q;liﬁsji (AIDS-Acquired immuno deficiency syndrome) Wel a4 gl2L &A1Y €9, duldiiM] (BR1R 22
(mosaic formation), Waladst (leaf rolling) 2t uBl$2- (leaf curling), uigasl (yellowing) dal Ri2lL 2uedl
(vein clearing), dlidl (dwarfing) 21 508 9lg (stunted growth) odl AL [s{é,\"fl Sl A5 9.

(A58 (Viroids) : 197140 &l. »il. 31342 (T. O. Diener) 3L 215 wal AUl 51251 2Ll 5 ¥4 SR
5l WL ALl Sl 2l el SIR8L GlelelHl HAlsHA el AdL (spindle tuber disease) &AL €. dHL Hsd
RNA osial M0 . Ul 2ual (capsid-5(R18) & % AlduHl odl HoL del A Sld 9. 0l d-
(RS A 2uuaHl 202 6. [AASAW RNAL 2edld euR (molecular weight) sl €1d 6.

WL, (Prions) : 2145 >HuBSHL 552 A4 4219 AdLSlA 01 (neurological diseases), % HuH1
A a1dH1 widl- (folded protein) #l eirietl dlgs gL Feidl %lal Houl gl il dlgs AR Fed, ¥ 58 YAl
gl L Alesl Wil a3 sioril. slidid+ i-wsii si-azdiiel (bovine spongiform encephalopathy-
BSE) 21 Wi gzl 2dl il «lisuist 2000 69, % 4 d ug il 44516 Bl (mad cow disease) dils
UL 9 e dl 23U Ul Cr-asiol Bl (Cr-Jacob disease-CID) ddls »iiavuy 6.

ads- (Lichens) : A3+t 21 Aedl AcalA (symbiotic association) 12@ & dld s $oL CEOR
U343 Gualefl asai 9. dlatl q2sia stasiendlv2 (phycobiont) 1t £011L 84251 HIASIGUAL2 (mycobiont)d3
UL, B 5 FHL 254 AU 2 [AuH] 9. el i goL HIZ VIRLS ddIR 53 8 2 9L ¥ dll
Al (cfla) Hie s, i dins gl dxy Wil Y3 wid . dall, dud 2id s Aol € 5 9 gedHl
ALSS isel AL UL UL 581 UBL seunl 53 Asdl Al 5 drlMl oL [ Us1RL AD AL AS0UAEL
€. ALOS- voL % UIRL ULNRL ASL (pollution indecators) €9, dxil Ug[d [EGrciMi [Ast wal <l

A1 (Summary)

21[3212A (Aristotle) AUAH A0 GUELSIR [AaUSlY dgRlla U2 aduldil 2t Wl aoilsa
54 e, R udl MY (Linnaeus) o8l i o [l aollsd sui-aduld 3 2 ey le.
2R, 2. <252 (R. H. Whittaker-1969) g1l »i5 [Asfid uia 3@ aolls2a1 ugla (five kingdom
classification system) Y2l[&d $2aUML Hidl. HinzL, Uidlz2l, 501, aduld 3R i wely e, sl
(cell structure), B€ls U1 (body organization), WiMel-l U512 (mode of nutrition) d2il U+t
(reproduction) =t 2lalAsiA s\ 26itl (phylogenetic relationships) %al i 3R aoils381 uglarl
Yoo, HIR0LL el

uia Y qoflszel uglani siseRuA Hidal (Monera) A[RHL AHIARIA scUHL vl O,
52 Aot 2L AR 9. 20 12l 2uus 2uARS (metabolic) Rl eald 6. dis2Rul
AL UlNELHL Us1RHL U] (autotrophic) 5 (U] (heterotrophic) €1 A5 €9, o1l o 2ssiNld
(unicellular), Q\{Dgthl%fﬂ% (eukaryotic) A%l Fdl % él%%fl&l‘é&gt (Chrysophytes), sm-ft{:ét%&ag{
(Dianoflagellates), 2\{3@1'{[?363{ (Euglenoids), 1554, ‘-ELC—SNQ{ (Slime moulds) U%@dll- (Protozoans)-
Alre Wil wHalaid sal e . Hidey e sluS (nucleus) e 214 uedHd HBistail
(membrane bound organelles) 421d €. dil A[&2(l i, [Ed(l ol T Uen 52 €. 5oL Y[Rl Ucl
AL 217 AARLs Ml vt o QAR sald 8. {2l el 21 dHel dinal Adeidi
Ydlugwdl (saprophytic) €. dil 2A[&2(l i [&ofl U=t galld 9. slUsIHIUAA (Phycomycetes),
w151H1UA 1A (Ascomycetes), oiladlulmiuala (Basidomycetes) i S’{LDZQ\L‘-LLLLQZTQ{
(Deuteromycetes) 212 d2ll oML AHARA 9. a-uld YUl ol Ysius-dly sRdsed 4uadl
Al 1H1AR1d 9. dld (algae), [8¥10021l (bryophytes), Bizidil2il (pteridophytes), A1 6l il
(gymnosperms) 1=t 249t 6ilst1|il (angiosperms) AL %2 (A4l 3 )4l AHABIA 69, criulaAlel
A4S H5ld%-i- (alternation of generation) ¥eRld 53 © - [25lu oflegi-is (diploid sporo-
phytic) - 215514 %415 (haploid gametophytic). [Auuudl Asiusla, otgsiily Al &
FBIHL sINElAAAL AU 8 o WL [RHL AHARIA 9. 21 AL WNeL UsiR Wil (holozoic)
9. axll Yeud (Gl A wels wd o, adA 2 [QAS Fa sy Al ddl o d
alds-u aoilsei-dl uin Y gl walia suun <l
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10.
11.

12.

OEICEIR]

ALY

220 520 5 aofls2el uglail AHU i S2als 33513402l 3ol d uAR 2 ?

6L s Ad Herarll GualBidizil seudl :

(a) [ siseRul (b) 2ulbeiseRul

SRl sieladiedl usla g ¢ 7

I 64 (algal bloom) i 24 2lsu(red tides)wtl el 9 214 € ? o 2llHl.
(S 2 WS sl 5l Ad geL us & ?

Uil A1 Hlel el [BRgdHl asid 530

Ayt il ¢, o dd (@Rl ast ol 5 sedls aqrulail 5 ¥ il d
(rauindl &9 7

slaslolldlve i Hasioldlvesdl =8 di g sl ?

{12 et g9 Yol Avlldl detticts dd ML :

(i) uimerl wgla (i) Mo eArll Us1R

~

yaHidurl [alne calisdizil g © 7

o

AL e il uglaq Aeel arduqdl Al Adaid il ausudl adl
212 WAL UBL ~UH L.

AU A B 3 (M9A 7 dHIRL 4oLl 2L HEL UR AL Sl 2l 531



3.1 dl4

3.2 [gaAlxi

3.3 [izadlx

3.4 sugn syl
3.5 2ugn oflowli

YSRGN 2

usMWL 3

aruld Y[ (Plant Kingdom)

210UG-L U5AHL, U8l «dlesz (Whittakar-1969) g12L ARd s2AML U Adi-L
Qo501 uglat A, oul dHel HiAzl, Widlel, 91, a-ulayl® 2 welyfe dl
i Y0t aolls2au(five kingdom classification)e 2t 54, sd. 21 U524, 20U
arufe YR Ay v o nelldl Yol aoilszadl [rgdui seu 33l

1] 2UULL UMY UMY vleddld 421l adula YR (@] 2nusll a4 U MR
45lel gL dal M 2t WidlRRleAl uedl siMeldld H1d € dHe axuld ylesial
olLSLd VUL 9, dH. 19l uSdidl a5 UMIBL Al 215 o Y[eUl i edl. dal,
Au-siseRuL (cyanobacteria) 3 %l -llaeRd ¢l (blue green algae) d3l3 ugl
Gearild © dil dlazdl [aaw 59 el > usHl, 208l adufa Yfeul dla,
[gvioll2Al, Biaiollal, 2teiig oflrulzil 244 2ug oflostu] drauldii agiq s3s.

A1edl 240481, g ofloru] adauldadl aoilsemi sedls 6ifBd oloidl 3 %
e ueldd 53 8 d uudl W2 [@Bdadl aollse uglail Ass. udaisdl
qaflsl uglaiiul s5d usld, 3oL (colour), uati-l Aval 21 211512 4912 Fal ol
Ad Yaddi 291 Ausd 28al (Guesedl-superficial) GlELSIR @aRllAl GuyldL Adl
gell. dil Heaed di-uls daRll (vegetative characters) % 543345 (androecium)
@ uR AR odl. (R gL suuami »udd uglt). 2udl uglizi g
(artificial) ¢dl; 5122 % A2l ol % 24] Ala@sdizil U 20HRd glaiel sl
AoifAd il 2ol 53¢ odl, agal, B uglatl arulas i (@)l dasii
USUL Ut 2UU ©9; 2L 7lsd (acceptable) all. 51 usl el a5
aellalr airulds dgel uulazel gl vel o A0l 2 Wil 9. -l @l
AAlis qOﬁ&Q'@.l uglail (natural classification system) [cs121 uisl, 5 %ol AWl
el Mislels (gecll) ol U R 6 2l A3l HoA GlEL daile % 2l el
AL, Ui dril A18 A2 g AR A (ultrastructure), idRaRAxAL (anatomy), ARU&e
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(embryology) vt a-tzuld 11481481 (phytochemistry) %dl idRs @aRlin ULl 24t
Aaril 9. il anufad W2 g as(lsa ol sy A A deerd g5
(George Bentham and Joseph Dalton Hooker) gLl AlUcllMl ey,

eial, olalasadla (phylogenetic) Qofls2 uglazll oL [RM wwd 2
Ge[asiuslu (evolutionary) 206iHl U HHRA 8 % 6lls1d . -zl i HiRaw oS 3
25U AdL5(taxa)Hi AHIARLL ADCIAL YA%l (ancestor) s U &l UG AR
(erenl) oflon son Al Hoadl M-l Guaior 530 da-fl Heedl aollsHl widl
waseflati [MA5 (resolve) 531 el w12 el W weids 2d 2AHAL YRia
(evidence of fossil) €11 1R 4L Hilddl vol % Hegral o 8. vl asflsaulaen
(numerical taxonomy) 5 %l $¥42l Gualdl 53 ULl Miledl ol e © %
wqdlBd 524 ot % dlaBlsdizil (observable characteristics) U2 2UHLRA €. 64l o
gl 2 2edlsd Hldl(data)tl 24581l 0vaL 249 A3dl (codes) MER © 2 q udl
(Bl sl 200 9. 1L I £35 QBRI U5URVE He T WY O 24 2 % UHA @AlRd 2d
Al (Asdl) Fedl @ael @A dS asid 9. eldnl Bauimi asilsaldel gL, Hravl
[FRus2e Wi, Stuadlisal@en (cytotaxonomy) 3 % o4t vl 2L, adels el
sfendly wRd 23 e adllsalaen (chemotaxonomy) % % d~tuldli-l
AAAUMLS B2l GUUILHL Ay 9.

3.1 dla (Algae)

dle i ¢lidgd 4R1adl, Alel, Ys1us (thalloid), AU 2 Hee2idl ¥4% (aquatic)
(Lot 247t w1 WRll 6idt - both fresh water and salty) A9l €9, d 14 [Fanie-Ail
(AlQtdiHl wRL A € ALl Y2ARL (moist stones), FHl A4 dlsil. dMitl edls
dla 21 91 w12 (Lichens - @ld3) i w2l (usLéiL e v - on sloth bear)
A2 YL AARA WA 6.

efletrtl 2a3u i 58 viot % WRadAlA & (25l 3.1). durl s (AR saMiuiuy,
(Chlamidomonas) %qlL ¥&4 Hssidla azuldl a4 dicdisy (Folvox) Fdl dilsdl »ist
yalgllsn (Ulothrix) dM% ¥WARBUARL (Spirogyra) Fdl dddd €1 U5 ©. dldls
slRu1S dlal ALy a3ul, eRusS a (kelp) dls ©, o (G212 a-uld se oi-id €.

dla 2 arulas, U0l 24 (@)l uglazll glal U 52 9. diulds U
2§qviset (fragmentation) gl2L 214 €9, €35 vig Yt (st W €. 21[&oll noy=i- [alay
Us1AL 6{l2AYAAL UF L gL A B ¥ Huad AN, (zoospore) €1 B, Adil s
YeyHIA (flagellated motile) €l €9 st R A5 «Adl 915HL URAA €9, [&d(l Uo~in
2 6L =yl A48 (fusion) gl &AL 9. 2L %Yl SAL (AlA) e sEHL 5uR01
(qelllsuul) 2Aal suladl (AAlAd) U SeHL 25U (RURARUARIHL) €1 U5 6.
2L USRAL Ut AHYYS (isogamous) U5l Uwl 58 . YaR-u-l Sedls
ALABUHL Se4L AU (AL L 1A dall) 6L Byl BUIISL A & Bl AAH% Y-
([unos=ys-anisogamous ) W51 Uyt 5& 6. 6L =yl UL 215 Wiel, wulad (Ruel-
static) HLEL % i el AlAd (12204-non static) w12 %=l AR U & Ft K13 YS
(0ogamous) Usia-i Uyl 588, el. ., dledis (Volvox) 2im 8454 (Fucus).
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efle ey (Al A Guaiall 9. yedl U @LeL 6 510t QLSS AL 2L8HL
$161 SRS, 22U ustarisduniel dld gzl a8, usiariaN] Awdl g
AL AHAL SAURAAL UATARRHL sl 1 Eu(dissolve oxygen)d MHIBL d41R 8.
Al A4ES Herarl WEAAM Ayl wals Gausst (primary producers of
energy rich compounds) 8 % % 6itl % ey UL WHL A5l HULHRAM 6,
WRsWRL (Porphyra), QMARUL (Laminaria) =t A2UAM(Sargassum) %l WIRL
welll @oreiar 70 el atlaxtl viLs dls Gualell €. sedls eRus stetHl (brown)
2 AL 3 et (red) dlet af MsuHL SISASASR (¥4 Ass slaa ueldl) Goumt
52 0. el d., 2wl&-Algin (selHl 3 sesS dld) 24 $AW--carrageen
(e dla) & % Aaalls da Guall 8. 212 (Agar) 2 F[ARUH (Gelidium) 1=
QA WRAGracillaria)id]l Had s Hol AaUESs Bdled © % Yt At
9lg 2t 2uSus1H dal Bl sttt Gualall 8. sdldl (Chlorella) i, AUHY &L
(Spirullina) 55N, WA dld € 2 AAs 0402 YRl Y I8IR dils
el Gudlal 52 9. dla st ey aoliui [[eulsd sl 2udl 8 ¢ sARIsU,
Slaisudl 217 AL

3.1.1 sdlisul (Chlorophyceae)

sS40 AL A A4 I ALl 3 8[Rd dled (green algae) sl U &, du-l
ariulct e 2155144 (unicellular), @Rutsdl (colonial) & dda (filamentous) €18 25
£9. 5edlUsld a in selRUS1A b Al 2 saedlrdl UL 5120 Al ALt 8 (goL)
ocl dledl (grass green) 2l 9. 35l i YU SRASRIML 2l WHAL €9,
el el wlaviil eRasell [Bion »us1R (discoid), dsdl ¥l (plate like), %alsI2
(reticulate), 54 211512 (cup shaped), §d@ls1R (spiral) 5 UZL 241512 (ribbon shaped)-il
€l A5 0. uru uedl, ¢RsUiml Rad (e wHal) Mewsl (pyranoids) sédldl 215
3 A 249085 G110 HAA B, oSl Uil GuRid 212 814 8. 32dls el dell Bigii-
AZUHL VHRLS AU 53 U5 6. Rl dled 1 A1HA: AL SINElALE YA € % e
IR AR, e IR 2UAR8L Useloe od €.

AL [cs U AHIRAA: 2AAbis glRL i 2[R0l Mg Yel el UslReL
ofloiicil (MHieL gl 2id 8. Adolletill(zoosporangium)4i Gedtadl st
Aco{l2ARLAL gL 2UER{L Mogeiet 2y 0, [ofl Mogeiet i [&a]l Sivlvl Us1R dney [FHiLmi
UL [AlaMdL eald © A A wHF=YSs (isogamous), [A4Hs4s (heterogamous)
218% 45 (00gamous) L8 2 69, SA[MIHIUA, el s, Yzl s, QUAAUARU 2 5121
(Chara) %<l $2dls aHid Ad %ial 1adl dla 8 (>usld 3.1 a).

3.1.2 Sl2As1uRil (Phaeophyceae)

Sladls1uailrl Aol L Sld sedl 3 sens dld (brown algae) seclld © i
wABLs Ad eRUS [HealMl Al HoL 9. duil 58 s aA3uHL voel % [aldudl
Al B, dviirll 55 [, Alel Wi, dgH U551 (Ectocarpus )4l 4
2faad W A3UL 89, % vt o HEl eRaus anulaxti(kelp)d Wl 53 6 3
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gl 100 Hlex weel dwdldl Glud-l uanstsizt uel as ©. dll sdiRisla a, sdiRisld c,
52U 2t FellFet ol Tssedl 4AA 8. Al du-l el FBL 5 sysidlelld wal
2o sgirl UHIBLHL HIAA 242 AHSdL dlel (olive green)dl @ (Al sidaion siglHl (various
shades of brown) 301+l [Ald4dl 41 &, vidls %Ra 5160Rd s dARd ©, 3 % ARAURA 3
AlRRldsl 23uml €l A5 8. diulis sl Adiordl siuglaid Haud 8 % AHIA: d ezl
o1yl AUS AL BrAA AR08 gL 2AUARd Sld 9. AU 3L %550 GUd 1Y 2
Il (central vacuole) i M3+ H2AA ©. AUl 24 AMI”UA: RS 219 5 42U
(holdfast) gl >UHIRS AL ANAAL €14 O 214 A dd (stalk), S[AsIdd (stipe) 1t ugl Fq
U512202AM] (oL UL (Ayruudl - frond) BR1A 8. AlUlLS Uy HHaAbii gIRL A 8, 21[&o]
uoget e seldl dladl Bsail adolloagyil ikl A 8§ 5 % wAUdl 2UsR-L (pear
shaped) 1=t 61 1AM wHd Ad Al sl 419 9.

~ AN e

(ol Ul L AHYYS, [ANHYYS 5 2isuYs Sl WS 9. Yyl A8 wRllHL 5 2igau-l-
(diewys alazil)ul 2 0% ©. oyl wAUld 2517 © 2 6L Wl Dd il sl
1A 8. AsAsiA, dsdaiiel (Dictyora), AMAIRUL A0UUH 247 451 Al 1414 243UL O

(»uslct 3.1 b).
3.1.3 A543 (Rhodophyceae)

Ads1uAlAL Al wH Dd i 3 AdL Al (red algae) s €9, 5181 5 du-dl seHi dld
gs5a - r-514519208lA (r-phycoerythrin) UddlL . e dL udl dla eRas © % sl
BURL WiRllHL 4t ol HoL 6. datl well-l Awidl 4ws 4 A1 UsURid [BRARML 2 HEIRAPRIEAL
Qg GLaSHL 5 ol At A ved o ol UsLA ALl dal [EGAURIML 213, 6l 221 21y 8.

Wi2 eudl Al dlad ysiu eigsiily 8. axisl sedls e 2les 2udl-t (body organization)
qud 9. aHl viRlsl Ade sAlR{2 2213 (floridian starch) 23 A 8 3 % slt1RQIM]
AHAALUSE A 247 2l 1ot 8- Aol 2Ud 6.

AUdl dlet AU Aavige glRL didulis Ut 52 9. dall Al ollenrzil gll »Eoil
Ad i Al @yl gL (@il A w52 6. (Gl Uyt 2 2isyys USIR WA O i -l

stes 3.1 : dlat (el 2 dusdl yeu aaBisan

Qot AMLY Yy Wiy suglad sl vl w4 [Ramzaid
A1y 3o sgll dAg vaa-l Rala
sdiRisiadl  dldl dla sdisla a, b reld Aeydln 2-8, UMM, Wl wiell, 2lgs vy
YUY well, aRysd el
glafisiuadl  oeldl dla sdiRigla a, ¢ d[MAle Aeydln 2, AHIA 1§ well (ouod ),
24 24 24 waly Algs vy wel,
53 5105wl AR ufey- ey sd wisll
YREILE) udl dla sdiRisld a,d  sdlRdnt Ayedos, Usdlt Sl Wguiell (beeus) Adlgs
»s 2212 i vidluese vy well, &Rysd

51451933l 2R well (Aeacd)
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oflonr s

% YA s

aldsii-t
A8 ¥2A um-sart (post fertilization) [Asid iy 0. WdldsiHan (Polysiphonia),
WRsRL. (sl 3.1 ¢). ARRaL 214 FARUA (Gelidium) il AHAL Uedl 8.
3.2 [g2idllal (Bryophytes)

210l arulcil [ W (Mosses) 2 dlaraé (Liverworts)ll A+ 2 €9 3 %
25l dlaysd 9l (shaded) (@Rl aHd d [@Asin wndl sar 1o &
(dusle 3.2). [giollaiiq, adul yle-l Gouwdlyil (amphibians) WSl 56 6, 512 5 il

Haloll

Yor=yeLel |18

o NS

Az sl Al WL
ol -l
Q1L Sl
Uil
Yoy g
Haioll

(d)

25l 3.2 B0« dlazad-uS[Run (a) Hiel Y1 (b) w2 AslA

W (0) suURUL, dores e ofloaRess (d) WortH B=yyels



a-2ufd »[® (Plant Kingdom)

AUl gl uR uel @(Ad 2l w5 © ug [Eoll U He well U uHlRd
€l 8. Al SRl ¢l-l, Moysdd e rLALon 2 A 6. dadl e (B%s) sl
5 ol UR iUl viysHRIML HeTarll Gl My 6.

(Eriollatidl axuld ¢ dla-l adulas e¢ sdl vot ¥ [acifed
(differentiated) €. d Ysiu gl €9 wiel 91:\1; Ysld UARA¥E (prostrate) 5 2212 (erect)
6 dal g5l 5 etgsitlly Haioll (rhizoids) glRL AUHIRS A AU & 8. d>il
AR YO, s 5 vl Ruadl el dadl Ho Fell, ul el & usis el il
a1l w5 9. [Buivlaiidl qea, gl e 245514 (haploid) 8. d %=yt Bt 52
6 dell dd ¥YYs (gametophyte) s¢ . [l [doll 2ioll eugsiril ©.
A2 [¢oll »iot Yy=yHi-ll (antheridium) 5& 8. d>il (251813 AAyr=4>il Geu~t
53 8. el [Eoll 2o Wyl (archegonium) 5& & % 26y sl 44
215 214504 (egg-0g) Gourt 53 B, A=yl wLllHi Hsd s 208 B 3 i
Al 2ollor=gtiielletl AUSHL 209 B, A4 21514 WA A5 $ldiy(zygote-
youso ) [Falel 52 8. slidis @Ra Ad »4ls2 (meiosis) elvtad el dil
otgsifly el MHlaL 53 © A ollongyynis (sporophyte) 58 8. ofloy-is i
Usddl el uid ustaRisAl s UE Al W 9 i ddigdl dd el
qud 9. oflogessl seals sl atelsel wafl Hsblu olleagpiied Muie 52 9.
2L 6{loAR2A R AS BYAts But 53 6.

ALHLAt: (22400 artzulati-d s Aol 2l § uid Sees Hia qeueid
Al (herbaceous mammals), U&lzil 24 2A=4 UIR(2AL M2 VRS YR UL 6.
3ol Sedlls onld, M adil vle-peat (Wil w2l wdld dil a4 a3dd
qrirufdos=d ueld) Y Wl 8 5 % dioll aHu Yl sdd a3 GualaH da 8 2
el sl dsel aHdid 5180 2dd usldldl %330 8382 W2 Al st
d3l3(as packing material)-il GuALBLdL . WA 21 cAldsAu-dl a1 autedl vigst
Hieril uaH A2dl 8 2 dall, did uRRAMS1A e[eat vot % Hetd 8. dail vesie
[Aren 53 G2 arulctin Gotal 32 ([Asi wHal) Hiedl ALds0 HIHIR 6ield €.
R WA ¥l uR dteet (ofl2) Aedl (mats) FG AR Gl 89, AU ALl AU
4R (rain falling)-l 2142 821l o3l el ad 212514 8. BidliiA, dlaag
21 HIA M 6L @R [Qeulsd sa1Ml 2119 8,

3.2.1 dlaraz (Liverworts)

eflazal AHIAA: Glosysd, 9B Raial [Rsia Wi © Far s well-u uael
(32010, A2l a9l )l B, elogaion HetdlMi, ¢l ol u2, gati-l oia u 21q
AL AL dlaradel aduld 26 Ysis 8, el d., HEFEAL Yo ys-asly
(dorsiventral) € i oUg d MR A2 ALY €l . UMy, AL A UslS %l
L UR 6L @0 (UE )M uel Fell Al Al Al (Guioll) 4Rld 8.
eflazacui [Eo{l nye Ysrusl Aavisd gkl 3 g1l (gammae) sSaldl
[afre 22 Ml gL 2 9. ssudlil dld), ogsiila, 21kl sisi 8 5 %
Asld Bur [RAd geudl el (gamma cups) sedldl sl guailail

29
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(receptacles) [As €. ssHellil Mgesal 92 Ul © tn 2igRd 45 Aal adat
916l URRA 6. [Eoll mamirt e, AR 2 Hiel [Goll violl 2 o s U 5
A0 Y514 UR BeMa 8. 6llRl1s Uie (foot), UIARES (seta) »iml MR (capsule)Hi
(G B, 2115221 slie, MiaRM ollosgyzil Geurt 2 9. 2L olloagil 2igRd a4
Usdmdl BYues oiid 8.

3.2.2 WA (Mosses)

WAl @a-As<l ueudl (dominant) AL F=Yx1S € 5 % 6L AU AL .
UAH 2L Uedg (protonema) 2l €9 5 % oflagiall A4l (s Wi 8. d
[l (creeping-epudl), dlel, aulbid A aellai dgHa € 8. ol saru
welHy, A 9, 3 % wally slst aly Bdlus udquidl Qs Wi 8. dail
A4l (upright-2212), Sddisiz Jd olsaidel vell w2l s3cdl uidoll 43l (slender
axis) HRU4 9. Al elgslA et AL YR At o3l 12 BLIAAL S1dL 9. wiL
a2 [Eoll violl HIReL 52 69,

Yl arizulas uod Gdlas wdgel savied 5 sfasiue«
(budding) g2l i €. [Eoll uwul, [Eoll viol Yoyl 2 wfloyyau-l
uelHu URle(leafy shoot-Uig2)-ll 213 (tip) GeMa 8. sa-t oue, slddis 3t e,
ULARES 2471 ULAR HRLddL ofloaRiesisHi (s Wi 9. i olloari-s 21 dlarag
52l oL % [AsRid €l 9. war-l Qe ol did 8. sllogil x1tlsel g
uedl (Fatlel Wit &, i 3L ofloagy B [sRid stiuglt 4ud 9. sy-ulku
(Funaria), WlZls4 (Polytrichum) A 3944 (Sphagnum) A3, HA-ll A4
Beleell © (usld 3.2).

3.3 [Biviollan (Pteridophytes)

Braviofll arulatimi 224249 (horse tail-Equisetum) e dAAY (fern) AHLARBLA
8. Briollyil 2ndld il W2 i oyfH-0ifsl (soil binders) ddly Guaiall €.
adlin @nflalr Yolle (ornamental) Hie uBL B9l >ud 6. Gelasiusla d,
axil dlesusilatl (vascular tissues) %@dlss (xylem) vl 2iidles (phloem)
19l AuAH 20% (terrestrial-MMMAAR]) aruldl 9. d¥ 20 Uil (@9
USCL 6HL AY, 10414, 52201 B0l &1, Morysd, 911U AL dl 4L 89, 69l
sedls 2o ool uRL 01l 2la sés1a (flourish) 6.

i dle s 5 [g2100l anuldiil wadasu uendl sae wyets anuld
2 8. 2% 2d, Biioll anufaziidl ed adruli ee oflags © 5 % dirdlds
(1) 3o, Usis 2 ueiul [k & (Gusld 3.3). >0 ol 2R Ad e
WA atssusllail 819 89, Bl ugll it (4g1usil- microphylls) Acigaii
3 il (eiuell - macrophylls) éuR1oHl €la 8. ofloaiesis 21 olloagirl el
528 % uRl Fell AU U ANAL 28 B, Fei olomgluel (sporophylls)se 8.
5215 (BRusiH ofloapyusil [AfRre 40Uz d 22> o-ild 89, ¥ Mely 5 Al (strobilus
orcone) & & (AL~ Selaginella, SsduH-Equisetum). 6120241141 84
oloag, Migsitii sl gzl oflosgll Geurt wd 9. i olloagil »gRd s
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AL v A A WSl Al R, il U elg s, Hsdadl, youd uslaisanl
Y515 il Fyeisl [Asii Wi 6, A Uy (prothallus) 5¢ €. U ¥~yy-is
(st winan 841, @laysd 2iq eoraicoll goul-l %32 8. 21 v AHA ¥3RA 244
sart {2 wellHl siagasdii 5128 @dd Brioll arulaaiiqAl uaR (3aidl) HullRd
£ A il AR Glellds [4AIRL (geographical areas) Ydl Rild €. w=yo-is
2 AR i Hiel (ol 1ol HRRL 52 8 % s YayHiedl 2wl sdan
69, Ay ui-ilHial Aoyl (Adeyil) Yo 24Ul ole din wlla-yaidl-a qu
Al welaal wie sl siagusdl ¢id 8. 4% yii(male gametes), ALyl
A Hielsy, (female gametes->Ls5M) AL %L8L8L A 69, dt uReUH s(ddis
[Flen i 9, sleidis iR ugl sigsivla, A3 Ad [R[cizd oflosteess Gaurt 53 9
5% Braioll ariulcticl uoudl 2iazean 9. Broiofllating eeial ot ozl 2survil
UsiR(same type)-l &l 89; 2itell a-iufail anellongys (homosporous) d-izuldil
S8l 89, AL A ALt (Salvinia) <l UAlazil 5 o 6l UsiR-L oloagil
Bl 53 9. el (macro) i @8, (micro) oflail, »uell aud [Auneiloagys
(heterosporous) d-ulcil d3l5 AviAMl id €9, Helolng>il (megaspores)
217 qgo{lonRll (microspores) LgRd &S 2ArsH HIEL S ARy LsHL [Asd Wi
€9, L ArRU[ABUHL HIelr=yuts 29l 5 a1y Hie [Ug ollas ur saay
9. 2 dufadiHl Welyymisdl e ¥ slddisdl (s dyeL el (young
embryo)ui 21 8. 21 a2l 6llo ugld (seed habit) a5 udlier © ¥ Gelasiumi
Herastl doissl (Step) HiAdAML L4 €9,

Broiollatin s30ell 212 avlini aollsd sacumi »0d 8 = wddidlil (uddieu-
Psilotum ); @iasidldlL (Aelwndl, AsiURBaH-Lycopodium); 28112l (SsclAeH)
i AL (SR Dryopteris, CRA-Preris, 2WR¥-eM-Adiantum).

3.4 A9t oflrtul2A (Gymnosperms)

279 oflrtilzil-gymnosperms(gymnos = o / viedl, sperma = 6{l%) icl
AUl €9 5 FHL 185 L 51 UL oflenay elare 4 g el 2t sdn uddl i
st Ul 2l % 2 UYL I 25el 9. uA-sAA (A usl)al (A5 wHAl
ol esiaal el ved 3 Ao § viedl (naked) €. gt oflil adrulaiH
U sl 5 GlUL 9all 2im gl AHARA © (dusli 3.4). 2tug il Ul
215, [A21e 2894 98 (giant redwood tree) 519Ul (Sequoia) L 2isH17L Gl Gl
Ayl i 9. Ho 4 dd AclHA o 9. sedls uanladiil Yo A 9L A
At 53 sasy(mycorrhiza) o © (WSHA-Pinus), w12 ol SealsHl
(AUASU-Cycas) Ul [QARA Ho 11 © % MU YA (coralloid root) & € %
UG- s AIsRAL (N -fixaing cyanobacteria) A8 AsaRl 8. usis
Ut (RUasA) 5 wlid (W, ) did 9. usll AleL 5 Asd €S 43 9.
Al sAHL W92 (warad) uall Alsls al 3l (g anulad) qaoll el i 9.
2ietig oflor] adufaiHl Uil 21 diuMid, A 24 vdsdl sAldaudl AR 25l
2dal AF Ad wueslad ada €id 8. sgtuaii(conifers)Hi Aid FaL iellaion wal
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(needle like leaves) c¥=tl AuEl (A2 8218 8. dx-d g
syfesd i (4oL QML (sunken stomata) URL Wil-il
A gelsalHl Hee3u ©.

g oflrtidl asufail By ofloags © ¢ ail
sl dgollag il v Heolamgpl Gaut 52 8. 6
usR-L oflaril oflagai-ilal Gemd €. oflaga-ilail o
Buaa 5 Aaled g 23Ul 218 U gdasiz Ad sllsaddl
ofloaguell ux [uler wid 8. ayoiloaguel »q
agolloagiu-dl wzel sl dgn agoellogiuis ¥ ey
(male cone) 5¢ . agoiloariial 4Rwyy-s ugl [Asd
(WRRH) © 5 o vo % "2l WHA (Madd 234) sl
Ycl AU 9. 2 Sl Ao BaLdl WHE gy ges
UAAR% 5¢ 8. qgollagiallHl wioRyl Qs A 6.
250 5 ugielloagradl wd wsiedoaguuell el s
sigt ueellomgies 5 Wewly (female cone) 5 9.
A2 5 MIEl Ug 25 ¥ 98 U Geatd Wl 95 8 (W),
% dd, wasudl 429y (agolleayusl- microsporo-
phylls) 211 #ielgis (Meisllonguel- megasporophylls) %el
el gall U Bedd 8. Ued(nucellus)dl sHA siuHiel
Heloilong, Migsin [AciRd wy 9. % ue vuaenl
REUAA 9 2l 2lcll AYSA WAL 2185 (ovule) € 8. vids
2 HelolloAgusl U2 GeMA © 5 ¥ 291812 ol Wiel 9y
oirlld 9. Helolloar, Higsin sl [Qeulsd ad AR
sy Herolloagii- e 52 9. ugielloagyau-dl / uge -l
22 2wl Heloflongil sl 215 o Halsllong, 2 oigsila
Wielyyorrsil [@Asi WA 8 3 ¥ 6 3 ay il
5 el [Eoll »ioll wREL 53 8. elgsild ML BYpis UL
Halollomgil-dl »iex gna 9.

(gioll i, Braioll astzulaiicl #H vi-igd oilstidl
QrRUARALHL AR A HIELB YA S ol @A 45wl (free-
living) 2ARdc 4uddl Agl. dxil 2 o wousl 25l 26l
ofloagesis uR ollogyai-l-l ie wnaid 8. agollagHi-luial
YRR Hsd Ad B, o uadt gL dgt Wil Heosfloagusil
U Uel AAAL vedl sl [Bogl AA AuSUL 2ud B, d
21541 28 vyl drs (s wal (dos) urafast
(pollen tube) tidld € % «ARY=YiG gl 52 O i
gl Hot Wl ddll sodl (Rl Aled) Ysd
53 8. s AU, slUdisdl Rl 24 st ol
sa (WRaR) 9. 2u ofley 513l il .

5
0.

AlHA UG

£l ue

oo

(©

2u5ld 3.4 ;0 g ol
(a) AsA (b) WA
(c) @51
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3.5 U9t oflostugl2Al (Angiosperms)

g ol adulanil 3 ol 218t vieal © au, 2él 2ug ollrul»iui »iss0
viedl 5 e el 29 olloulil 5 Ayl adufaeiHl YLeRy i »isslL [Qay
AL (A5 WH S B YW 5¢ 9. g ol ] ariulaiin ofls 2L 50 gL 8R1AG
8 (ol sani ol ©9). g ol adulail AuBls ML [@ua
&L ([ARc1R)4L Actl AUl HALURRL HI2L AHS O, dHtl 58 (A1 1ol «l-il
(yemeail-microscopic)) aeslaul (Wolfia)dl @S (el (Eucalyptus)-it Gl q&il
(100 122l i) AL 9. duil 2UURLA VHRLS, HRUAIRL, AL, UNHL 21 6fle
gl qauis votcirll Usial Yl ik 6. dail 6 qoiiui Reulsd & : [geull anruldazi

(dicotyledons) 2 Ase0ll aruldail (monocotyledons) (Q’llé[(\'l 3.5).

25(a 3.5 1 2ugd ellatudlil (a) Bevll (b) iseoll

ALRAL (Summary)

dla, [guiall, Biioll, 21-g ol vt 244 219 oflort] adulail adzuld
yleal uHAfid 8. dla 21 R 4Lddl, Alel, As1as, AU i Hiel eudl s
ADAL 9. IYsaAlAL U512 A AARA VRS UsIRA 2R dldA SARUSIURAL,
slallstafl 2 AASHAL UH UHEAL A2 Hua il Adlsd sl 2ud 9. dld
AL AU glRL AlrUlds Ueiet, Yel el UsiRAL ol FuiRL g2l
(&0l moprtet et AL MRl g1 Rl Uogeind 53 8 3 o Aoy, [Anu=ys
5 lys €l us 8.

(g2lollotl 2icl araufazil & gl ol U @ant il 4 € uig [Eafl uy-
Hie wiell uR 2R 9. Bridllidl aduld ee dlal arulis es sl vl %
(AR 9. o A5 Bl 2 uaANAA 5 AlHL & e 2Us50A 5 olgsivld Haidll gL
IS A2 AUSHL €U D, dil oL o], wdl Fedl 3 usis Fell Al HR1dl 23 O,
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(g2iollli dlazag i Hiat 214 6 el [Qeulsd sl 214 8. dlaracHl asuld
e AsUS A Yo-deld 8. U -l anulis ee AL (221R), saasi Dd
sliscudel el M2l sl wiaoll 43l 4d 9. Eriolluiidl Yeu aduld Be gwyisd
(U2 52 89 e dnl o4osets 58 6. A qorwytiedl sl -1 [€ofl violl 2 0{log=ytu-dl
séaldl el (ol 1ol HRBL 52 9. A s HIEl Byl ARl S[AdisHL @3uHl
2 89 5 % oflomRg s sealdl g sl ed Baurt 53 69, ol il vigRa A wy-is
EEITERPER)

Braioll arzulaadin you anuli 2 olloagyts © 5 9 A1 4o, Usis 2im ueilul
(Aol €. 1 2100 A1l a [@ci2d aresusilil 421a €. oiloagrs ollegiti-l Qe
529 5 % ofloagiid MHiel 53 8. olloagail visRd ud wy-s MUl 52 9 5 3
(st wnal 841, Morysd 2 eoriaoil aou-l %32 6. Aquels 2 A2 i Hiel [Eoll
210l HIRRL 53 €9 ¥ HsH YayHLel 24 gl sea 8. A=y 2=yl
Al 23z (agn) 2ar e wel ¢330 8 3 oul sladisd Rl i 9. slaais
oflooreisd (e 52 6.

19T ol ol 2idl asufavil © 5 %l 24850 2 51wl ofloma gl 9
it Aol st ugglell (st wadl ol gsiaal el 2im vuell o 24l asulddl 4o
vieall ofl HRiadl arulall s 8. 2isug ollruzl anulail agollagil i
wglolloagpil Gaurt 53 9 3 gl oflaaguel ux Gemadl agelleagan-dl 24
welelloaglul Gaut d 8. ofloagpuei-agolloagueil xa Heoflatguai-ze u
SACLS12 T ANEASA HeAsH AR 27 HIEL A [FHIRL 52 0. AR igRd 1y
2t U5 AU ARF YU HS 53 8 5 %l o wlar=yai-lal i85 w1e A
69, seletrl A3, Sl HRHL 2 2i851 oflornl [AsA (Ran) ©.

U9 ofltdl 6L il [Aeulsd €. Reoll arauldadl 21 2seofl aruldil.

ALY

1. dlaqi aoilseil 2umR g & 7

2. dlazad, i, €%, widld ollgtuail vid gt ol adufauiio
ArASHL SR i sUl w150 iy 9 ?

3.l wrer s3cdl e adrulaztial Ay suul. axiel sl s @adas
ARl agidl,

4. «Alasusl Yaoeisdl geudl @ HikdL udgsla s (geollatin wals gy
SIGwg; WAL UL SN AU UASIUS S HEFRAHL 554ell S 2ise0ilL
adnelle s elazadl i85 2n uy slidis.
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5. dla 214 2t-ug ol 20Rs 2101l @9l il Qvil,
6. gt ollstil 2 g ol oint oiler HRAD 9, AR dHAL AL HIZ AL
Aa adilsd A4 9 ?
7. [awmollagydl 4 6 7 adl 2ot (A9 Alndui [Rweil s20. 6l Geleell Ul
8. Aoy Gelsel A1 <AL 208l ARAHL uHAdl
(i) udd
(i) Yyl
(iii) oyl
(v) [laumanas
(v) oflesg, el
(Vi) AHBY
9. «ilA-I-l ¢le U 53U -
() udl () dla 24 seidl (seus) dle
(i)  dlarad 2«4 Wi
(iii) Aol 2 [Qudolloags Brvioil
(iv)  %oU$ ie 2lag %R

10. (A 20U 2AsL otrldl @ (SlaH 1 0l slax 2)

siau 1 sian 2
O RERIEREETEY () M
(b) AAsAU (i) [l
(c) AL (i) dle
(d) 894 (iv) i1 ollostul

11, 2iigd ol asuldaidl el daaBsdizi qeldl.
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usWL 4

welyle (Animal Kingdom)

4.1 aofls2em 21049020 AR AR BuAWRA %1 dl di @R el gl gl a1 214 a3l Flael s

N\ e s
4.2 ey qolse

£90. eldl dotss Wil Al Guid alazil sinenadl (astl@a) 8, du- aollsw
Hizl o3Ruld ot fd Headl ot 9. asilsm (classification) 24 <A<l 2livudel
Al 410U 2 Y5l YRl Hee3u 8.

4.1 adfls@ 2uaR (Basis of Classification)

(alar welltirdl 2L 244 @3UML dsladl elal 9di, sibi-l otsasll, sles aubla,
eeslreril wsld, wan-l dAdl, uRden & Uy doll Fal WAl dael 21 adat
AL Aol As3u (Mvwl) uel 9, well ad{(seidl 2R dls 2 dxi-
Seclsel 2l 24l a1 2L deael Gualell ©.

4.1.1 0% 2R (Levels of Organisation)

wiellyfenl e35 AL otg sl 9, 9di dHidL oL o wRil>il sl uiere-l wvll
Al uelld sl el Gelewl als, ulvs (Aeoll>l) Axeld-l el s
(e Fa olsadarl (loose cell aggregates) % 518+ e[ BLsoflon W SLAAL Eldl
A2l. 2ied % dwil %tllfl%ﬂ'i sl (cellular level) ueBld 52 9. S-S a2
sl e[t eals [l ad 9. sisiBiul sivi-l olsasll ay sla 9. e,
AHI 51 qadl S0 clan ol Ul erd €9 (el dlscud 69). ual -
el sua- (tissue level organization) $& €. A%l G2 dRAHL
gl ., YasBL at oflan G2 uyelunl Aedl AU ALY (organ level
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25(d 4.1 (a) : 21900 A4Bild

2u5la 4.1 (b) : Bwsd wfil

WOy SAWAR STRICER]

OVVU;
O l“-‘ {b

LA
AL
A"n G

PINICERES

2gld 4.2 1 aeidRAL BUUA
(a) o1eiad?) (b) Broteiadil

OEICEIR]

NN

organization) 4219 © % oul Wallall Alssy s W2 Adfl Hofl
2lol-l 2L 52 69, RS, ARUE, Yesi, Yl 2= W3l
ol WRll2iMl 1ol 2L S1A5A dolirl a3uUMl 2isBid ¥Aal 8
dal £35 dol Alssy setills s Al Asondd 9. 24l UsR+l
A (2dlx)q voldAALA 20 (organ system level
organization) 5& . WRI>AL Yel Yel UAHSIAL 2idldll
(s Adidl wRadl uelld 52 8. Gesadl ddls  yysliau
WAL YUGIR el HOGIR i HIoL 215 % AHIL gIR HIRSd
gesdl o1l vd 8 el dd Ayel wAAdal s¢ 8. Ayel
WAL Y6l (mouth) i HUGLR (anus) ¥ 6l ol
vl glR €l 9. 3 % d URderddal uRL 6 UsI €l 9.

(i) ved ulRagndat (open type circulatory system) %
Ul AR eedrl 6lel 45daidl 2Ud 9. SN 2 Uellpil dul
A6 (dR0LdR) €y 6.

(i) ¢i8 ulRagd= (closed type circulatory system)
5 oul R A (Al cna(ds)dl alslai wRua gzl
uRaled an 9. (au-dlall - arteries, [B1RA>1L - veins A4
allesiil - capillaries).

4.1.2 uufRld (Symmetry)

wiellai el wxBfan suR aollsa 530 wsi 8. aesilail
‘:Lsmlca{ vuHA[A (asymmetrical) €lu 9. 2ed 3 oA Uy
wguiel uaR Adl 430 (plane) el Al AvL GUALUHL
[Qoulyd < 53 dl dqd 4B sS 9. 2R wel adlandl 1
gl uailR Adl SIS vl vis 83l Awad o) 4 el Qe
52l w30 AH[A (radial symmetry) 5¢ 9. 515, §5d42L
(ctenophores) . 9ol >il a9l AUl 2AL USIR 421 ©
(duslct 4.1 (2)). qurs 1 ARWE IR AHel-L WLl 5
ol MR AT M e uR 518 215 % 4l (2al) ol A
Sletl oA oMell Aol [eulFd s dl ddl aq@i
Ewsl aulla (bilateral symmetry) 5¢ € (Qr{l§ﬁt 4.1 (b)).

4.1.3 [gadizala 25d  Baeizadla suaigq
(Diploblastic and Triploblastic Organization)

wigiladl 3 %4l sl 6L 21e{lud21(embryonic layers)Hi dllsald, €9
- GLEIR BLELALIMRAR (ectoderm) e »ig3-f MR
(endoderm), A [2a1eldly WRllll 5 9. L. d., Sl
GLLEIILM AR 2 d:eiadl 423 (A [Bd 2d a3
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HERL2ANRAR (mesoglea) 1dd €l 8 (sl 4.2 a). ¥ wiell2iini s wHdl g8l
A GBI AR B v cateidr 423 »(1% AM AR (germinal layer), HELAM AR
(mesoderm) 4214, dl da ezl 1otz (triploblastic) iell>il s& € (y sl
w3edl, sl 4.2b).

4.1.4 2851% (Coelom)

el A WAl (gut) a2 qasta-dl el §
dRelodl adilsrami vor o Heardl 9. lEs masa s
P 21212 HAMRAR, €14 O A 88518 (coelom) 5¢
9. % well>ll teslvs qud dd e85l (coelomate)
wellzil 58 9. el d., s, Yesid, Alue, g,
ARHHEL 2t AREdl wwlladl (2usl 4.3 a). sedls
wiellziing, eles sasiadl sd HoedR 2R
(2uaR) €ld el uid GUELIMRAR 2 Hid0ledR
23] HeRLelRd ML 192l slavllal (Y[2sivil) »tda
Cld B dd g2Besivs A uRlaid geessingl
(pseudocoelomates) 5¢ €. €l ., YAsH (2usld
43 b). wellail 3 FHi 2les vasia (Resivs) el
Sl d A8 51Nl (acoelomates) $& ©. el. d.,
ysl (2usla 4.3 ¢). 250 4.3 0 ABRERQ Be-[ual (a) s

(b) UM 25t (C) AUBE5IN

4.1.5 viddl (Segmentation - vi3-l)

Seals wiellaiini 2l @otoial eais »iolil s[5 yrlad Ad o1l 14
il M 6L AL viAML [Qeulsd el 9. Gelewl ddls, safuul al i
ysi+ll 2L e 9, A AHLLY vigdl (metameric segmentation) $& € i w4l
gerl AHViSdl (metamerism) dils ovud ©.

4.1.6 W3€3 (Notochord)

seatls WRllaidl MES 2 ot (s eBiain Y sugal qepieidaHidl Gemadl
€4 %dl 3L (rod-like structure) €9. ﬁg&'s g1adl il ‘:lgj,él (chordate)

WRIL $€ 8 2 vial wellzil 5 F20HL HES 2udd el d-d HHEL]
(non-chordate) MRl 5 €9. €L, d., Alfsel ol

4.2 w2l aolls2w (Classification of Animals)

AL Yoo daii 20t wellyled (g aollsel dasit Al - (2A0uG-L
[AGUOUHL RUeL) Hasor 1S 44341 Hlg B,
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Yl

yiell
(g sinla)

BUALX AL AR

— slAdR

ugll [ 2101 | —
»{oldal

OEICEIR]

wulfa Bl8suana s egsns AYEW
el audl AAHMA[A e s At
sisilL (Eusl)
— >3y Meesinsl |:
S5dHRL
— B85 QR UREIE]
(2tze51Ml)
. oAl eeslveysd oL
Ll (seesd)) — 2
— Alue
| A 2esiysd — yesi
(2es1Ml) —— g0
— a{lazedl
q3edl

AE 4.4 ALY Yolepd daela s welylfed Rgd adllsa

25ld 4.5 0 Alosrl Gersrall :
(a) s (b) YUl
(c) il

[l el Hearl ciaf@sdizil 23w addd 9.
4.2.1 uyerd-uleys (Porifera)

UL AHELAAL UL AU Aol dl3 2o 9.
axll wMd d eRuS (marine - vl wRlldl) 2t
o wau™lan welail © (susle 4.5). 4 2ulz-
ol sl 2 sild i dR1ddl w8, dieollzil
gdded 5 Ald51daL (water transport or canal system)
a1 ©. wiell alRElaasi ddl yeulogl (ostea -
wiRe2u) g1 [BlrsoyeL (spongocoel) insil Heze
LAl UAL WA & el d3iel d 2URAS (osculum) glRL
sl [Fstd WA 9. gaudledl i 1oL wils ssBid
5L, A AL HIU-A 5L A ASIHL UL
[Fisie sraHl Heezu ©. [Bolsrsolsl v Aldsidatd 2R
.‘;lC-Rngl(choanocytes)vi OHC:t; 9. A sy 9.
A2 21 2elvll (spicules) 3 AUL[HA-l il oAl
pidissle gll 2R WH 9. [Haele wal Hodl Al
(Goruldoll) med 5 »issinl 2im 551l 215 % well gl
Geurt 21 9. Aleoil@il viaviga glal 2400l Ut 2
il Fuie gl (o)l uyen 53 8. vid:san A
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[R(atd »azan (larval stage) HR1ddl uRlet (st 8 5 % olalsiz 2d yod wsilel
el 9. BeleWll : AUSIL (Scypha), WAL (Spongilla - st ol alesl)
e {{3@[[32{%{[ (Euspongia - 1-dlgoil).

4.2.2 Q{@Ell{-?:l‘bé'l[;l (é%lf;l) - Coelenterata (Cnideria)

axil wa, Hrad eRa, a0l 5 4sd 2d dral, 2030 A3E 9Riad weli 9
(2uslct 4.6). €25 UH 2 YoUdL (tentacles) e AR U2 Wl duifisiil

(a) (b)

25l 4.6 : SsiBidl Gelgel YR durll 2[8s 2@a3udl 3unil (a) FdlBU (9715)
(b) uyssd (Wous)

(cnidoblast) 5 $uisidl (cnidocytes) [vil2iye (stinging capsule) 5 yotidL sl
(nematocytes) 42uadl 2aA-]Hiel GeMdd Sl 8. YADRUAL 2UHIR AL F54US
2wal M Aael (MAsiR) i olas ussal e Gualal 53 8 (dusla 4.7). st
(Sresil30 ) Uelledl 20l elvid © 24, [Boreldld 8. dil HeHl 215 % 93l
vddl AR (hypostome) A8l iz ulRde- A8l (gastro-vascular cavity -
Sivsiol olsl) 1A 8. WA olEsily 2 sy 9. Seals £usl Fal 3,
WA (corals) 5[ sioiided Aolld »id:ssia 4 9. €250 Yus (polyp)
2 995 (medusa) sdldl 6L HOMd Bles 2a3ul sald 8 (2usld 4.6). udq
(weus) 22l i AousiR @a3u edgl (Fnenn), udssd (GL0RAL) R Fal
wellatinl 2R ol (29915) 2 e9oll-2usid 2 45 Ad drd a3u zdlBEa
(Aurelia) %l all2A4i %l 4o . 2Aal A5 5 ML ol [AZUHL 2ARAA O wusld 4.7 dvubisid
AL AAsIdR% A (U258 3 2isioyeivi- metagenesis) sl . 2d 3, wusi Juisdly
gL 2ol d eoasil Bauln 2 92151 gl [Gall dAd ywusi-l Gl 2 & (fguRt
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2u50A 4.8 1 Ssdtd Gelgral
(CSRIPEIERTY

@adali

(el. d., 264Ul - Obelia). Gelgell : (3390 AR (Physalia /
Portuguese man-of-war), 444gd (4ddamsia/Sea anemone), 12l
(Sea-pen), 2URLMAUL (Sea-fan) 247 [+l (Brain coral).

4.2.3 AYEW-55d4RL (Ctenophora)

S5l wellell, WHd Ad ARG M2 (sea walnuts) 5 55d well
(comb jellies) d3 2iovud 8 % Ayel sRus, «1304 axlBilq,
(2o16l2d1d dal alladdly 2ul-t Hatddl #4dl 9. A2 24 ueHldl 55d
asdl2Al (comb plates) secldl s 6UEL €N HAL O, 3 F UAAAH]
Yee3u 8 (sl 4.8). lE5ilu A vic:sila A oin UsIR- WAL Ay
0. ¥lasugldl (bioluminescence - Aaril UsIRddi-l 2RiH) 21
S5AHRAHL VoL % AldHld dael 9. dxial [Eoiete Al. s5d (Eoll Uy
53 9. ollalsdn A ulel oetfasin 9. Gelewl : wyRiel Slal
(Pleurobrachia) . <@~ (Ctenoplana).

4.2.4 u4ea-yy sl (Platyheiminthes)

il yusaelly AUl ee 4AA 8. uel 2y s[4 (flatworms) s&
(2itsld 4.9). datl yead Hopa aled s wellaiinl dal 1ad
duiumdl 9. Auel sMhil Bud uHflay, Brekdd, Hessinl
e 211U Al HAAAL MR O, d¥Hnl YRlud]l A3UML g9l
(hooks) il 2uslL (suckers) ddl €. duidl s2dls du-l Al gll
yoruir, 1Al Al o dinssedld uRL 53 6. sl (flame cells)
sedldl [afelser waal st 20l [MaH (osmoregulation) e
BRI ML Hee3u 8. [Rodte Agl. vid:san iq gell REY vl gLl
sy Wil . @ARW (Planaria) B 32dls Acdl Gl ya:uos+

(b)
25ld 4.9 : yusBidi Gelsail : (a) udlsB (b) usdsfi
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(regeneration) &Mdl 4214 €9, Geleell Llé(lééﬁi (Tapeworm-
Taenia), LL§CL§§[1L (Liver fluke-Fasciola).

4.2.5 AHEL-YAS[H (Aschelminthes)

AL 26 2 208 Bl ollousiz 9. wudl, g
(round worms) PRACTUR (b{l§[<\-t 4.10). dail ‘;L)&ct‘@qu, RCk.e
i 220 2l el 2t weilail uRiuedl 9. sla sl
A2, ot 2 ALY A B, Al Furd 2y,
Broslzdd 24 2ieuail 29312 28l ($28651%) HtddL Wil
6. 1ol (wasnel) il Aa s widl uya 560l
(mascular pharynx) 3sd 2yl 9. Geuollast 31 GRuiosl
g12L e A2 dpsimizl sl ueidld al2a g2 Msia 2
8. [dordie Adl 4a © (dioecious - [§AL]). 2ied §, 42 24
Hiel el . aRllalr HIEL 2 AR Sl Aoy Sl 8. vid:sdrt 2
(st wcuar 5 AL (shorazu L yod Wil ¥d %) e ula
€ld 89, Beleell : 524y (4scaris-Round worm), 45234
(Wuchereria - Filaria worm), 1141214l (Hookworm).

4.2.6 AYEIU-1YRS (Annelida)

axil gy (iRl i el wRil-l) $ way: Ysdwdl 2=1d
S48 URUDdl i 9. dll AR 2ioldaA U i
e udd aufl q0d 9. dxil Broeladla, auvidy
vl YRLddl A 2esisgl wellail 9. du-l adlz qudl 2
AHuidL (metameres)Hi -ty 3ld %el TR I RN
AYELU UM YRS © (Latin, annulus : little ring) (sl
4.11). Ail 2uH 24 adoll UYL A 8 5 % UAAAH]
Yee3u 8. dllsl (Veris) Fal wdld ysl wMaRWE
(parapodia) s&cldl U4 GUidll HAL 9 3 ¥ dcuHl Hee3y
9. ol usi MlEeL dol 2dg 9. Geulisil
(nephridia) 213 MM 2 GR%-HE Hee3w 9. Adidal
s A AdsEl odd © 3 % wadly At gl Gl 48
Ad1Ra% (nerve cord) A2 LA €. dlSl8L wey 23Ul 21
(Bl (wisleoll) 8. uig ol x4 wol 21596l (Geruleol)
9. U [doll ©9. Belgwll @ dlslel (Neris), Haluy
(Pheretima-Earthworm) - @lél Yl s (Hirudineria).

2usld 4.11 :

43

Hlel

I MJJJJJJJMJJLM:@

LT

(b)

Y5l Gelgell ¢ (a) ddlslal
(b) %ol
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(c) (d)

2usla 4.12 : ARl Gelsell ¢ (a) dls
(b) udlry () dledl (d) (ol

250 4.13 : Hesunl Gelswl
(a) WAL (b) liseiuA

@adali

4.2.7 uyelu-d(Awe (Arthropoda)

21wl feui el Wil Higl A4E 9 3 FHi slest
(insects) AHLABLA . yedl U AHSWL 53¢ (2AlavdE)
otfl feodl U5l 2 euor sl ueL ar? e wrelHl
Al B (G5t 4.12). il 2oLt 1A Sl A 9.
Al [ Ay, Broeizaly, viggsd 21 sesivszl
wiellail 8. Alfule axeldnl wellziiar a2 sl
sl o554l 2ia 9. 202 21 WY (head), B
(thorax) 214 B&R (abdomen) 41 . Al Al Guisn
(arthros-joint / i, poda-appendages / Guioll) Hzld €.
Lol dZF Bl (gills), stauiel (book gills), suiulel
(book lungs) 5 #1451 d21 (tracheal system) €9 244 el
usta+f YBRAMMAWL dot 9. U5 (antennae), Aivil (iysd
5 AlEl), [RUdsive 5 AHdlAA 2191 (statocysts or balance
organ) ¥l Adst 210l 2udal &, HilARuq alas gzl
Gt Ay 8. dail quded sl (Bo€l) 9. san
AL H:5AA 8. ddll Hee2ifl 2isuudl (oviparous) €.
(514 8L (direct) 244 Ul (indirect) €.

BeleRmll @ 2URs Ad Gualall Sl2sl (Insects) - Hauvil
(Apis-Honey bee), 294l 5181 (Bombax-Silkworm), @it
Ul sles (Laccifer-Lac insect).

sl (Vectors) - AU [4A (dnopheles), S4A54 (Culex)
2 QA (dedes) A3 H2%9U (Mosquitoe).

2LloUHL 28l uLs HI2 ellFs1:s (325t (Gregarious pest) - dl$
(Locusta-Locust)

@dd 2[4 (Living fossil) - (331 361 (Limulus-King crab).
4.2.8 U{EU-YE 51U (Mollusca)

L oflost o1R-L Hizl well ueld 8 (2usld 4.13). ygs
wellil 0% 5 (vl § Hlsl weilt), ioidst 2adlu
2% 4D 9. Azl [uesd wHMEA, By viq
gesield] wellall 9. sl 5@y sweilde(sesRux)-u
5922l 2 A vigladl e dld, FuYE uaL 24
2d30L $5€ & vild (visceral hump) tiid €. €Al 1A
i Aleull AL2URAR 2 2id30L 58+l 5 WAL (mantle -
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UIAIR 2A1428L) oild €9, 558 (WH) i A8 a2l A5
ULAIRILSL 5& B 5 FHL HAAL A B Fdl 514l 41adl i
Fell AAL 2Udell 9. 21 eudl MY UL AdE] Yolidll HAA B, Hwt
53dd-%q (rasping) »3l 4 © ¥4 AAS (redula) 5& B, dxil
Al (3¢l 2 ulel (st qlddl sisuadl welal ©.
Gelgell : wddl (Pila-Apple snail), Hidl ¢\ (Pinctada-Peral
oyster), AU (Sepia-Cuttlefish), dldloll (Squid), 252l (Devil
fish), iwldlail (Sea-hare), €dsad (Dentalium-Tusk shell),
wnwesd (Chetopleura-Chiton).

4.2.9 %{@El?{-ch\Ulcq%u (Echinodermata)

2L Wt Sl sioline(saRua)-l Rasil 3 asdlli(ossicles)
d:ssld 4ud 8 i 2], gocadl wm 9 (Lol 4iad al-
st 4.14). ot o Wl eRALS (i wiell-il) 2 2ioldat iy
RS . Yod Yocal2iHl 200 AHMQ Ui B 21 Buis
Al q21d 9. dail Bloteladld 24 sesiveti] wiellail 9,
1Al (agt) ougt 3ol 2 Gursl (Yvs) oug>l HAglRYSA WAL
2{11_\'2([ €. YA S (water vascular system)-l 193] i g0z
Adeltd qud, [Afre dael 6 o nAd-, VLS Usdl 2 dod derd 539
A2l AR Hee3W A 9. AUHL BAY L doll xeile 6. [Haldle
q1d 8 2 [Gofl Uy olal MO B, se- ULHLUA: oLLELSEr 69,
wsd d drdl Rrealed [@sia uie 9. Gelswll : diimiwdl
(Asterias-Star fish), A1212302l (Echinus-Sea urchin), AHasHI
(Antedon-Sea lily), u4s5153l (Cucumerina-Sea cucumber) e
68Ul (Ophiura-Brittle star).

4.2.10 AHE-AHIAES (Hemichordata)

AHIHELA udal HRELl Aeld-l Guayeld dls Wirami 2uadl
gell. UIQ €Ml drl AL AHeld dils AL Al »udd 8.
ARAELL allal weaml wals L 4ud 9, ¥ QA5

~

(stomochord-aoil 215 ddl Wiell «ioll el 22-L) 5& €. % U< (notochord
el AL 8. 2L AYELL LA LA 2UABAYSA, s FAL RS
WIRflALAL Al A4S () 819 8. Al [Fuid A4Biad, Broweialy x4
st tR] wellail 9. 912 ALSIR 240 21U Mol Ue (proboescis ), Al
(collar) A4 dioy 48 (trunk) 81d & (sl 4.15). WRags dat vieal
WSIRL B, A AL GIRL A D, @A 21 Gidl 210 8. [doldie glal wal
8. sd-, ollelsdd i yel ol 8. GeleWll sl
(Balaoglossus ) 4L AsSARNA (Saccoglossus).

4.2.11 ¥HE-AES (Chordata)
Qe Aveul Al el yaoid 2d HIES, Yus Uyt Uig

45

(b)

2us0a 4.14 : gl Gelsell ¢
(a) dRIHEIEL (b) HRSIRL

Alal

RN

25(a 4.15 : onai-iodiu
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UADLEL GULOL
SCEEIE]
2usld 4.16 : 4L @iaBisdail

OEICEIR]

AdIR%Y 2 BHL serudle arstel-dl i3l
g121 Al5d sl 201 B (25l 4.16). dil lBwd
AHBUU, Broroizdld 2 2oLt 214 1A% 5
25Ul UIRlloil 6. dall wal dLe1y2%9 (post anal
tail) 4+ 6l URded dal HR1d 9.

stes 4.1 H3edl v el wwllati [alue
daRl-l dslad Y 52 9.

s2s 4.1 AEL 2 uAEL w2l dsiad

WREd

HIES SLAR

weRe Adidol Y, UG 2in isad 9.
Al 52615 doLSSIHL BLARSL2L 1%
2 Semioll BleRs12L glRL (B9510 o 6.
ReU A8l ol

WADLEL Y29 LA

25ld 4.17 : SRR

§HES

UES ORELAR

e Adldol A8, A5 win 6lag 9.
BlARSIEL 1E1%R

eed U ol (A €l dl)
URDLEL Y2%9 JRE1%R

~ .

Hedl Ul AR Guaellil [Aeulyd sl >ud 6 ¢

NS

lgzwﬁgégl (Urochordata) % fxﬂf:‘\-lgé\ﬂ (Tunicate), allyl

Hgéﬁ (Cephalochordata) 2 lihéci-?ﬂ (Vertebrata).

y29u3edl A daedl Guaneldl uellar
Ml@ﬁgéﬁ%ﬁ (protochordates) a3 Geavuy € (Q>{l§[(\-l
4.17) axes 2Ayel Ad eRulsS 9. y2ouEdaiini, HES s5d
R0 jeodlui sl €l 8. 212 ol AEN»0HL, HRES
AHA DA eLUIA (Buant) allell Y9 Y4l [rdia
€l 9. Beleell : y9uRedl - AR (Ascidia), wiew
(Salpa), Al&044 (Doliolum); [ﬁl{L‘\{%éﬂ S EENERE)
(Amphioxus or Lancelet).

yYreciall GuAHEId-L AL LSOl gAML HIES RIS
9. LS A YudlaAdl sIRUAHU 3 AHRAHY SALAM
(vertebral column)Hi 3uid2 WA €. 12l oitl yussaalluil
W HAEHL 9, uiq ol HE 2 yrsdalpil el
UL AL widLAL @il GuRid, Yredllvil aa oLyt o, 2L 5
AR 51245 YUY, BB, BB AU [ HuH W2
WA[US daal osHl wAd 2100 5 o Hl-uall (fins) A2dl
Buidll (limbs) €1 a5 6. ywdall Guayelda s3el 13
YISl [AeilPsd saHL 2419 9,
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|
erfadle (ol o)

|
gtz (gdotl HR19)

I
@qﬂl sl
! 1
W (+{l-uall 4R14) Aqels (Guidll Hd)

¢ I Ir
ol Qo) : qo| ;
1. Gau@d

1.
YA 1. siRaHRx 2l
2. [RAHRY 3. [aga
4. e

4.2.11.1 Clolr—ﬁﬁlgbil (Cyclostomata)

YUYl QRLAL oL @dd uedl Sedls Hsdlpil U olal
Ay ol (ectoparasites) €. dalidl AIHUL HAA HIS
6-15 A8 RLASI2L HRAA B, ZUHVIL 3 YUs Us1 erfAdlA
5 o soilfadlA (Agnatha or jaws lacks) 200USI12 Hy 8219 €9
(2uslct 4.18). il 12 oflawsl (scales) »iml o4 H{luail
fa1adl e, viiudl (cranium) 2 5308 SURAHY 9. oY
UsIL YRS dot &, AUl 2 eRULS 89 U s
(spawing - ¥ax2 w4l Ssi ysail Bar) Hlst
WRllHL 52 6. {81t blle, AlLs [RARUHL AL Yo WA .
aAuel B3 3uidel wsdl eRuiHl oL 53 9. Gelgrall : @il
(Petromyzon) 2=t &[5 (Myxine).

4.2.11.2 4ol-$1R34 Y (Chondrichthyes)

Al HIRL B (Uelgnd 2is0) 2L 2 SURRHY Sd:s51d
qR1ddl eRALS MRl & (sl 4.19). Yot x19-aa sug>t
R3d 9. $A3AM 2uwar Al . Hazsidl (gills slits)
A0l 2 BLARGIS (operculum) AL+l €. il 2 seil
21 5501 dAHy g @SS (placoid)-il ¢flawl 42Ad 8. sid
2, @519 G{latsid, 3uldR 8 5 il wieasl [eausl anal .
il gzl 5 etz (Gnathostomata or jaws bears) €.
AL %ol oL % HAoLd 69, axil ol Ml s uR
&1L (predaceous) MBI €9, wWarlgdl 5 dldiaxi-l
316193 SlAL 9l AL 641 ARIR AUl dcdl & 9. ey [guidl

25ld 4.19 : siRRMU Hrodlbiivl Gelsall
(a) Sia8 (So1-3a)
(b) MRza (A-Ba)
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(a) (b)

250 4.20 : 2ARAHA Hdl>AL Gelsrel :

QERERR
(b) sedl

(b)

2us0a 4.21 : Gomdl-l Gelgra :
(a) AL (b) 851

OEICEIR]

(215 5915 - auricle >t A5 AU - ventricle) €. dui-l sedls
flos A0 (el ., 2UUSL) 24 Sects B 3w (gL, d., 210li) 4R1d
9. dxll olld g[ﬁacuuu welltl (poikilothermous - bt%l‘-ldllﬂ) f9,
wed 5, Al dH-l AL+ dluMist [Ram-l @audidl A0 9.
[oidle olal 4O ©. ™l [Hdet dl-uall (pelvic fins)
wisd@ll 5 uss  (claspers) HAL O, Al dsdd
LU €9 24, AHIAL BRI 191 AUAUAC] (Viviparous) 9. BElEBIL ©
QBB (Scoliodon), A-[3 (Pristis-Saw fish), 32 <12 as
(Carcharodon), 3-[3 (Sting ray-Trygon).

4.2.11.3 4oU-21[24 4 (Osteichthyes)

eRuLS (viL) 2 Hlol Wl oiaul 2REMY vid:ssid HLddl
Al Weodlail 9. dadql 212 Sl 2Us1AL 8. Yol Yeud
1A 8 (U5t 4.20). AL AR %S BARL AL D 5 ¥ €35 UYL
Mazelsel sadl 8. cal s (cycloid) 3 2SS
(ctenoid) o{laL4L 4 g . dllAAl (MAaAAL) 1R B 3 ¥
dlRsdl (buoyancy) 6lél 8. &gy [Buidl (215 5815 1A 215 &us) 8.
avil 2lld ARan (wuand) wellzil 8. [[adie ial 1o 9.
ABU ALHLAA: GUELFAA £V 9 AL Hudcd SL8UAL 2,
(s ucta (0141) 9. Gergell : eRuS - Gedl el (Flying
fish-Exocoetus), 2{‘1_;(%[\[6\[ (Sea horse-Hippocampus); sl
el - Q\Lg (Labeo), sedl (Catla), W4 (Magur - Clarias);
wielai : adly Hodl (Fighting fish-Berta), xid M9l
(Angle fish - Pterophyllum).

4.2.11.4 4ol-GMad] (Amphibia)

(Amphi : dual : Gaa, bios : life : @a-) B ALY 2@_3{5{ 6.
Gaamdlal ¥y 5 AL Ad 0w ubls Maadivi -
Al 45 & (st 4.21). il 8RUL 6L 28 Guidll Hud 8. 4R
Ald 24 4gHl [Reulrd 9. Sedisul Yol €l a5 8.
Boudlaidl cal qoaed ofldl 24 2Alsell €la & (eflast
aotzl). vl vl (eyelids) H42ld 6. sidHi $8luzd
(tympanum) €14 €. WAAHIPL HAHIOL A UgAAHIOL s o
S12341 v 9 dnl AAAIRRI (cloaca) 58 8 5 ¥ oldIRxl A8 Wd
. BLARL, $5AUL i AL GIRL AU 53 0. aed BLuidl (6L 5815 241
s aus) 9. dxil dld ERa welzi 8. [ose dal 4o .
dail ollelsd eluid 8. dail 2isuadl 24 (s ue 9.
BeleRell = 2l$ (Bufo), 2450 (Frog-Rana), 9&HaRil 251 (Hyla),
QAN (Salamandra), SEaUER (GuidlA€l Gauwdl).



welly® (Animal Kingdom)

25(a 4.22 : ARYUL : (2) FARAIL () MR (c) vuRL wEllHl siaell (d) siew (H1dL)

4.2.11.5 QI-4lRyYu (Reptilia)

L Al A Al uaan-l [@adlual (creeping - A5dl) 5 U2 auSH Addisdl
(crawling) Uglid 0412 & (Latin-repere or reptum : ARG, - creep 5 SR
crawl). il Heucd 22001% WIRIHAL € it Al AR A Y5 24 YIHA (cornified)
il dz 2R ellowgl 3 uaest (scutes) g2l 2udd © (2usld 4.22). d2il 61z
el GlELsEL 5 sRlucdd HR1ddL A2l SiUl sRued €ld 8. BUIdLL, % 81 X dl
6L A8 SlU 9. eed Al BIvidl (6 585 218 21yl [Aeyd 8us) 9, uig HoRMuI
At . AUl AHAL (2l YBRan) ©. A i dR1oll -l siuollysd
@l gl oflowgl g2 53 ©. [Hoidie ol HA 8. dil vidisdd sld 9. dil {2
el iguadl A (s A4l 9. Geleell : eRuS s1™6ll (Turtle-Chelon),
51461l (Tortoise-Testudo), 9821210l (Tree lizard - Chameleon), &120lA1-l 21210(l
(Garden lizard - Calotes), Y212 (Crocodile-Crocodilus), a3 (4lligator),
aflaawioll (Wall lizard-Hemidactylus), 33| qlu--oL (Cobra-Naja), $L0ldzl
(Krait-Bangarus), Ad3l (Viper-Vipera).

4.2.11.6 4ol (Aves)

Wegilell w13 21 [Qéat(uellzil)+{l dla@sdl © 2t dxidl Hiel euoldl (WeydL -
Ostrich=ll iudle Riatd) G4 a5 . dall Al 4ud & (2usld 4.23). uGuist-
(forelimbs)-, WivlML 3uid2 234¢ 8. UL GUiLll (hindlimbs) -4 d eflarg 41d
£ i 24l S84, dRAl 5 Al el ussal Me 3UldRd 2L 8. 2l Y4 A
U9dlrl det sl del Al R i uel AR @Rl 8. vid:bsa dyel dd
A (€1851) 247 aioll 2RA dldsie (Sauell ML) ysd dial ([Blss) i
8. yallalidl WAl 3L B-AASlAU (crop) 2 UNell (gizzard) Fal dHiixl
51231 Md B, ey AYRl Ad agrsiedld 8. dxil 6w 3[4 (homoiothermous
- AHA)) WRll>Al 8, 2ied 5, dvil AL dluMll Add Aol AvidL HaH O, 55U1

GIRL AU 53 €9, AlALAYL S5l AU ASOUAAL © ¥ MAAML YRS (Mee3U) ot 6.
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50 OEICEIR]

25ld 4.23 : S2ais wallail : (a) o0l (b) wWeHdL () Wiue (d) HR

AL [Zole, Blal MOl € 2 vid:san, visuud 244 {14l Qs eald 9. Geleell :
519141 (Crow-Corvus), s04d2 (Pigeon-Columba), Wl (Parrot-Psittacula), eyl
(Ostrich-Struthio), H12 (Peacock-Pavo), U[3a- (Penguin-Aptenodytes), 24
(Vulture-Neophron).

4.2.11.7 4ol-43d (Mammalia)

Al [AfH FaRRAAHL gdl Ho 9. Fdl 5 Yaussl U2, WML, ddl UR, FoldHl,
ARLBAL 2 2 S dHiHL Sedls Bsal 5 wiellHl @an derdl i sldd
DT Ec.fl"il AU 5l AR (mammary glands - ARV ) e13] 21
Acrtel qod iy, QaBisdl 9, 5 el glal [ Wi 1o 8. dail 2ugal, glsal,

N

UL 527, EHL HAAL, dRAl 5 Bsal Wi sldd adal oL A8 Guisl 4Rl 8

25(d 4.24 : 32als AdAl 1 (a) casAiA (b) sU (c) R, (d) eey-cdet



welly® (Animal Kingdom) 51

(25l 4.24). A welsii-dl @ e (Fadl) vaadui s-ivl 9. oussa
(pinnae) 3 $sQucdaril el ©. wsoudl [l UsR-L cid (teeth) 1% 8. &ty
Agesuidld 9. Aol AHAl Wl 9. 5l gl HAA 52 8. [HoMe Al 4a & -
d:sd sl 9. Al dlls HUAEL AA UMl 2[5 AlH O, Gelwl
visuaudl - slasala (Platypus-Ornithorhynchus); AuciAdl-siouy (Macropus),
Q{L‘-lt[s{s(lg (Pteropus), G2 (Camelus), AR (Macaca), Gex (Rattus), ?&d?.\l (Canis),
sl (Felis), s\dl (Elephas), ®lsl (Equus), $\es\ (Delphinus), 0&%—6@,@
(Balaenoptera), A (Panthera tigris), & (Panthera leo).

sres 4.2 - wwellylewl [Alay ayed yea ael@s [Qanai

AHEW 2ty uHfla  eesve vigq Wardx  uRagrda audda [afre qazae
2R

AUl (941 i

A[9g sl [alay AR AU A% JRGI¥R ARWI%R .
elalail S+

PIRSYIES sl 2[R JReIR dREIWR wyEl RS 1Re1R SeUBisiaii-l sl
(Eas)
54zl Uil [ JReIPR ORGIYR 2yel ARG IRGIYR HAUL M2 bsdl, sl
Yy s sorad  [Bwad Sl SRewR sl lRelgr ARy AU AR, Yus

2191t

L. sendl . R R e
Yois ouda w4 o JRe1 Ayel e . 4

S5 2LS1R-L dondal

RS ordat Bwa Redie 8 2yl gLt kel Add ¥ AR vig

sY2lsaq suaLssle,

' R R POTE) 2es) SLYR Aye) SlYR SlYR ; o
il ¢ eesls S Al Guisll
.. < - N le
yg sl »{oldal PFUTE) LS el AYel aLe) sz W ssldsaasdl
AL L3l
. - . N . gddedal, ¢1Y
9 oca] »aldal Ry TSI el AYel SlYR Sl
s IR
e, Alal 2 Hysd
N 5 5 c A Q ~ . c NS R
o} ® ¥ N
ARAENL ol Buls 2B51% IR6192 AYR aLe) S1%R $B Fal
HRES, Yr-Ulg-
N _ ° 8 c N A LooC S S
4284 »{0ld sl (Gurs TESI% S1%R Aye aLe) S G qiery, Blezsd),

Guioll & Hl-uell
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OEICEIR]

ARIA

Woo Yl [QAMal Fedl § 2uadioeinl 2R, AHM, Sl 29, Vg, HIES A0l uRLA
uwlyled [rgd aollsam sal Aam oi-id 9. 21wkl QAudil Gurid asw ol [@fre
ABRIL 3 % £5 UHELU 5 A9l 12 AlssA ElU B,

-~

opgsivly wellail wxulae ulos AHeld 5 % sSMdlY AL Y 52 O A s
slasiil asil clalBsdl 9. sislBill Aotiol 4Ad 6 s SRSl 1Rl 53 9. dail Youd
e, AL 5 45 Ad ddl 8. S5 S5 dsdlpil qiddl eRad welzil 9. yysBiil
Auel A2 A Buid AHM HAA 9. dudl uRiuwdl a3l [Rre Yust 5 vigl qud 9.
A5l 2400 AZRL8L AU AUl § HuRiud] dlu sl .

AURs AAeldAL WRlP AHLLA vigdl v AL eesleysd Awdl 9. AUl 2
wiellaiid Yo [Aya oa/aue 8 i Al Guislil siedlel aollsd su 8. yesiu
uelail s 4R 4 9 % 5(EUH selinieysd el sadl 2udalRd 8. sl a2 516
ot olaLSsIAT AL 4R ©. oca] wielladl sietauoll @t B1d 9. Fedgdatl sl 2t
e o [ARre gt 6. RSl 50 el RS Uslliel Al AHe 6. dall s, Aldl 214

Q445 0512 AR HRAA D).

~ .

4384l uHetHl AHARA IR a5 el Haraiz HES BRI 69, HIEL2UHL Y

o

hY N

6o WAl A%y 2 ASHL SerUelld HlaRs1el wal ollon AMi-d darlld Mlam 530 asiu 9.

seals yrsdall wiellil ol qiadl Al (setladln) IR duin 8l F el © (seuysd).
% 4ol Ul LUV AL gIRL Wt B, Al Hud 2AURHENHL B 2t Hie9ell»il uR clauuedl
69, % 61145 Al 6L GUIL Aol HAA © - HRA B AGWLE, AL SRAURY Vil HRAHRU AU HI2

Hlruall 49 69 el HRd gaHl AHARe O, sIRAMRAL 2 sURA oird id:ssid 4uadl eRud

Weell2il B, Gorugod], ARYY, (4oL 21t Act+t Q1L 6L %18 Guidll 41 8. 12l AgsuleH AR B,



welly® (Animal Kingdom)

Borudlatl %3l 2t wiell 6idHl @and @adl vis(d dadl 9. ARYUL s 2 (Yorua)
@l gkl llsd A% B, AL GURIHL ieud gl ©. Hedl, Geradlail 24 ARyl
AUl (Al YaRaon) o, ol dxt wdl ur e 4Riadl GuwifBatnn (Auxdl)
RN & 2 AAGUIRIL Gl HIZ Uil 3UldRd 9. uGURL Alddl, drdl 5 gai-l il
ussal Wi vislid addl 9. Azl 24 @Al v AL Gl 2 A 2 da
69, d2ll A e uciud] ©.

ALY

N

1. ol WAL gl el A el i dl eilziig aoilszm saauul axe 9 yesdl u ?

A e SIS Al 2UUAL €14, dl dd aolls281 sa1 dd 9 uarel Mall ?

uieflatin aollsaul adlzopsil usla (eltizar) 2»im 2esivsrl vea 4l Ad Gualall & ?
ic:sld 2 ollaLsitld uidA Q2L Gle U 53,

Al 2t ue [Asi 922 9 dslad © 7

-~

AUl YA duA wal Had, [QRre qam o © 7

e A s B

~

ARuwe el Wl wellyfed et Mg %A otrild © d Hiewtl siRell (4 dd
9 (@l asal ?

8.  wdagHdal ilaumial sul unesdl caalBisa 8 ?
(a) AlB9s (b) Ssdail (c) wacadl (d) Hedl
9. oy yneciaflail HEL 2L 9 U otL HE 2L Yrsciallatl Al L Alsu 1y Bl
10. HRuML dldidicdl el 3dl da sicxdl 9 ?
11, uellalMi oldl HOdl 3UidL 5409 5 % dHe Bl Hee 53 69 7
12, wisuudl g2l Hsidl §s1 3 Aucuudl gl wwicidl sior 4wasdl v 4l du & ?
L Hie ?
13. 21230 Alnes vige Bal qod €ld ddl wyeld lal-usisl geudl
(a) Y5t (b) Aots™ (o) Lurs (d) Alwe

53



14. AL sl Al :

(a)
(b)
()
(d)
(e)
0]
(8)
(h)

DI
SCEIAET]
»i[M2128)
CINK]

55d dsdlvil
AUst

3l (cum)
PICERPN]
Aazsiel

sidu-11

(i) 55d43UL

(i) Yesld

(iii) ult9s

(iv) ARYu

V) RS

(Vi) AUV 2 sURAURY
(vil) dciA

(viii) 2LRAHR

15, Beadls Wl wigl duR 52 5 % Wt WR uduwdl dls Al 1A 9.




VISH 2
au(dz 24 wellAHl - US1A U+

(Structural Organisation in Plants and Animals)

usW 5 uddl s5d A3l vl [ae gl yxdl u edl ad-lL [@Qlad @zul(diverse
Ayl araufadi-l  forms)d asiqt add i ugl Bl siA (Magnifying lenses) dal 3ededsial
suaLLs12[Ee (microscope) 4% [M&Bll 2i. ¥4 Youc AY8l AUSIU @&Bl, olel 2 HidRs
oidd Qg éd. dgulld, Mlaw sudd 2q evlldl @dd vl agiqiql eudl
USIWL 6 aly dltari vidl. ugl welBls walisti (experimental biology) 3 “id 53
Al alatidl G eusiRan (physiology)” ¥l Wl @ammii owel dld wlid A,
AARY AU uslafagial W walisidd o adid s3d ed. 2udl, alisuqul qien axul
e o wislis Slasii (natural history) (AL 6usl eel dedldl id Ul AWl
. agl-l @i [rdla s sl ddl 9. d quiddl agid-dl [@odar [Eqgla
I ERETRESTETE ] ¢ N S N : . - .
- pLad%s odl @Al (Genelaidl azvid-l Uldeua selouss Sdl, 2AU8L 2LHL
AL

datd © 3 drt qgiqsl [Roidar dysl urdli wenel Gl sudl 2 Hadd
adl waldsuqdl, [Qle asuMsiat ¥as uBusll 2 dudl &L 200 qqR
g 22, gl 20d [@olddR 4l i 2eddlEan w19l Gesild Daldsii4ii Gemddl
Uslld UL SAUML HEEIU o wiml AUl @l 2L sl AL uswi,
qriufazil 2 Wil a-1sld 2l (structural organization), se4¥[Ael
5 ad-ella g2 1ll(behavioural phenomena)dl AASIA HIHIR avlad 6. V50l
H12, 2L suelstR[aansly (morphological) ¥ 2idR2-24-1514 (anatomical) Gt&t@fl'j;
qeiqt ezl 2 asiulail w2 aol Udd s 9.
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39301 S

(Ketherine FEsau)
(1898-1997)

Ketherine Esau(323l+ SuIB)l %= y5S(Ukraine)ui 18983l
2dl sdl. a8l sfufasu-(agriculture)dl ted AAAL (Russia) 2t
oiil(Germany)ui sdl dal 193140 3us2$ 2e2(United State)i
qaseedl Gul Aol du8l du-l uedi-ll uslaidl il 5 Curly
top virus 21 d-RUlA2ll glRL VIS U2 YR 2iidles Uil (Phloem
tissue) HIRsd Al ©. Dr. Ketherine Esau i 195441 Plant anatomy
(artulct vid=af@en) s adufi -l 2isel 11y 2iud, vl
% U (dynamic) 211 [AsiucHs (developmental), etfauyl Gualil
3UblL HAAG Uslart (publication) 6tz Wil e d-dl [Qusds W
WS (enormous) A AT dul WEEs Ad HAAR, Rirdotg Ad
(Asttrtedl Adl auvtie Yyl (revival) 83, Ketherine Esau gl2l 196041
The Anatomy of Seed Plants W12t 6l81 ULl 0. d-il a-uld
a[datii-l Webster's a3 uglL 2@l 48 - d Webster's 20514
(encyclopedia) €. 19574l d-i National Academy of Science¥l J2dlHl
AL ¥ 931 HEAL gdl, FA 2L AL WRAL S AHIAG S YR]512
(prestigious award) Guid, A8l President George Bush glal 19894l
National Medal of Science O

%413 Ketherine Esau 1997+l ¥l %4 Wil AR o dvid-l
Anatomy and Morphology, Missouri Botanical Garden-~il director, Peter
Raven ¥l 4l $ul ¥iq fs&\la 5 axli-l (Ketherine Esau) 99 il Guz
dlal odi ual aqufd walstid-dl 8 duil Ayl Ad 2[ed
(absolutely dominated) .



5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

Ho

usis

ugl
yoularuiy
yu

&0

oily

aralois ayeyl
qruldd «4-
uladly i
Al

EGH1G 7

U5WL S

Aywu arufazisl susnsilaen
(Morphology of Flowering Plants)

G2 ariulddidl -l [@BRqd glRHon sius 4ayen sl sel Fesa Al
N, dH Odi 2lgd oflyi]l adulai-dl AL 5 eususilasgnui 2idl
s [laadr sald 9. dxil 4o, usis, uel, Yy 2 50 asiz-l siylel
Qaflsd 5214 9.

U5WL 2 24 34l ollalsiR@aisla (morphological) 241 i dlaBlsdiiina
2 a2l aollse (@9 aid 530 sidunl G2 aaula(s siS weL Al
g )l (50l A A (AL S0 uAA S U8l YHIRId Aoelad]l i
UHUBLA vl [A8) eaRialedl 2Aadsdl 9. U8l adulavtidl [afad euonml
el asy AUl (Beeidizil), %l Holdl dHel YALd8L dsl siesdl
(adaptations) [A21 ugL eagtal-l %32 9, el. d., [A[Q8 Rl 891 (protection)
2218l (climbing), WiRLs AAS AL Hierll Al vise-il.

ol du s uel dlevy(weed)d FHlAHIAL 61el2 VAL dl dH AU 5 Al 64l
YO, UL A uBL BRIA B, Al Y o 50wt Ml A3 B, Ay anufidieL
&{[M21d (underground) Gi12L HOldt €9 U1 g+l GuL @lLoL 21 URled (shoot
system) 6i=ud €9 (uslet. 5.1).

3.1 44 (The root)

Wemptdl (geoll anulaatiag genu(2ulyn-radicle) ddort wHdl walis
Holl el wd 8 3 g sl vie gla wd ©. d asll Ad slsariar waly
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U
dal
p /=
z»ticmtia{ A
- slasl
-
AN uabisya

=7 Yool

= ~<— [adlus ya

2u5ld 5.1 1 Ayl asulan eudll

urdly 4o

ddHd 3o

(a) (b)

@alasiq

Yo (lateral root) 41d © % [gdlus, gdlus yo adls
o 9. walls 3o wud ddl weusl AHA
HldoA(tap root system) (iRl 53 0. % AS adulaul
Aal 4§ (dusld 5.2 a). seoll a-ulaxtinl walis
4o Heugpdl (short lived) i d= oled d U oflo @ell
woL BeMd 8. 2L YO UL det @udtel Bt Ay & ie
cic\!}ll{ ﬂ\“lci?l(ﬂbrous root system) Muiel 52 & % 8
ol a-ulaml A 1A © (dusle 52 b). wd (qw),
Hig2l (Monstera) il a4 ga Fdl secls aduladiHi
Yoo RaHl ewoldil Yo [@as wH © A du-
Mlﬁgt& PR ECTIE T HN  (adventitious root) s¢ 89
(puslt 5.2 ¢). Yadasl Heu sl ollaniel wel 2
gl M8, Al 2 ool wsdl Avial, AR
(reserve) UM sedledl AU i aqulal gla Faeisi
AsAuRL 539 IR 8.

»2UUAs O
(c) &

2usld 5.2 qorru (Al R : (a) A1A044 (b) ddgHa () 212us



AYWY a2l sliasiR(Aen (Morphology of Flowering Plants)

S.1.1 40 well (Region of the Root)

4oL Al 2l @Sl 42U (root cap) sealdl 2l 3 »id|dst
(thimble-2A1o10{l-{l 212 Ald « sl o 12 ueudl gl »ia8l)
gl AL gl 2udd 8 (sl 5.3). d o gHlAHL 2010
glg WA AR d-ll Ugs A e Ul 9. s EaHle:
Fedl Hodlurdl [rdiz adqela Balalt s (region of a3
meriatematic activity) €. il 423l 5181 vol o il idoll
glald A 82 A HAD 9, duil AR [QensHd W o,
2L WAl Awsdl (proximal-[Mseadl) sivl «Rd udoi
([4zczel-elongation), [Addls:wl (enlargement) WM € »isi
ol collSui gl W2 sass 9. 21l u2ud [ARdw usll
(region of elongation) 5¢ . [Ad2\L UL SNl sHaL: N
[qcilzd (differentiate) x4 uRusd (mature—gbcl) qy 9. el
[deL wearl Fseadl [di wRusad sl (region of
maturation) 5¢ 8. 1l [RdIR USlHL 32dls 2AlRAI sl
vor o oUls A ALYs, eIl el uldoll AL YA 9 e
HUORIH (root hairs) 5¢ ©. il YR Hl-uidl well 214
gl sl 52 6.

o }

5.2 W53 (The Stem)

el 56 claBLSAUHL D 5 % Usiet Yoell e WL S 7 WSS 2L AL, WBLL, WU A $0L I8
52l el GeouH] (ascending) oL 8. d vig[Rd oflos-l apei-l et (plumule-wig )Hidl
(s 8. usis 21 AL (nodes) i HidUEL (internodes) 4 9. Usisril [z 3 %l
el BeMd £ sl A6 5& B HUIR 6L Ais 422 Well (A1 UARALS . UsLs s[es1vHL (buds)
Q1201 53 €9 5 % 21lY (terminal) 5 s&lld (axillary) €l 905 6. W5l A1HA 2 A Sl AR
clle 2 ueslell asilaz sl (woody) il 821 522185 (dark brown) 2oL 6t 8.

wsled e 51 uel, Yo 2ia 50 adl el wiR (daidl) srad 9. d wel,
viefloy Godl 2 USLARANRL 5L UBlEl den 53 8. 2dls Usis WISl UAS, IR,
821 217 dlulds W% -i(vegetative propagation)-i s14l 2% 52 €.

5.3 uBl (The Leaf)

el 2 wsis uel Georadl wiadly aimied A 2udl 221 S, d olisil 1oL [A51A WA S 24 drl
seii slast va1d ©. saslast cursus weumi uRRE 6. uel wledl 2y ad-sila
ue il GeMa € i 10daHl (acropetal) $UHL AUsAU . Al USIAALAN HIZ 1oL
Heradl diulas 2400 9.
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yalsas

saislast
(a) ugldd
(b) ()

2u80d 5.4 0 el -
(a) Uelvil GLoll
(b) a5z [DRula
(c) AHId [Bufaru

)
-

.
&
':id

2usld 5.5 0 2Aysd ual :
(a) usdd, A5 udl
(b) o1z wysd el

@alasiq

aal®s uel e o9l el 4ud 9. ueldd (leaf base),
ugles (petiole) 2t uglsas (lamina) (U5l 5.4 a). sl 3 uRldd
GIRL MSis AE %U © A menuRl o wald Al ual gl
@A YAL B Add GuuBll (stipules) 5¢ ©. iseollui
weldd a4l AR 21 8 % usis 24ifs a5 Ayel Aa
292 8. sedls Rl (legumes) a-iuldadimi ueldd sdld Hiel
oid © 3 o dl-uaR (pulvinus) s¢& 9. uglés A H'Qi‘l?l(leaf
blade)l U513 Uil € d Fd AviAUHL Hee3U 9. Al6ll, Uldoll, 4™
WHEs B ugiuslia uadl 5350 295 d 2d ol AW S Fell ugl
AU 85 oA 1 eal Hofl 28 O, uRlsas 5 uslus 2 dldl
(green), 12l (veins) 14 RURSIL (veinlets) ALAAL uRl-l
(AR cuoL 9. udisas dRal Hera ool Yoo BRL 4AA B 5 %
He 3121 (midrib) dZl3 2hovid . R0 uslusa 2edl (rigidity)
o8l €9 2 el el A UiNs ueldidl detrll WL (channels of
transport) ot-ild €. U512, (3] (margin-412), Wil
(apex-21), AUl A ueisassi [RdRd Bent (incision) Y&l %El
weilui o ye €ld 9.

5.3.1 [Qiularun (Venation)

welsasyl (il v RRsai-l alsanild [Qilar-aua
(venation) 5& €. 53 [l A0l (network) ¥l AL 6i-1d £
dd MASR (reticulate) RU[AAA 58 © (sl 5.4 b) i
13 (AL visolload AHIdY €14 © d AHIdR (parallel)
Rrlaun s¢ & (2usla 5.4 ¢). [Zeoll anpufizinal wal ws-
Ad 2ndisiz Bl v 9 w2 axid R 21 Hiel
apatl Aseoll arulazti-l vRad ([@kredl) ©.

5.3.2 Ugl-l UsIRL (Types of Leaves)

walsas AYel (AURA) Sld AR 2l s UBlsds SlRd €ld uid
et {10 4] 283¢, (UEIAG) A €la A ULl ALG URL D A sEUd,
12 YRS AS Beet HRABIRL (midrib) Al UG © AR d udlsas
uel ulRlsivii(leaflets)mi [Aoulsd 53 & dal usid AYsd uel
(compound leaf) 5& . ALEL e AYSA ULl oiAH] URIESHL sEHL
slest 6192 $lu 8, udg Aysd uel-l ulblsi saui sfest €idl .

AYsd el 6 usiedl €1 w43 8 (2usla 5.5). uaad,
(HTQLSLQ) Q{gé’n‘l Ll'%i(pinnately compound leaf)Hl ALY 83l
(28) vz el AvuiHl ulisl el i 9. uslle 5 ¥ uel-l
1121 AR 29 52 9. €l d., dlHdl (neem).
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yonsl Q{g&t H'Q(l(palmately compound leaf)4l
ulRisioll s o wmiy Big (usiés-l 2L eudl o)yl
Baddl €ld 9 - el d., 2l (silk cotton).

5.3.3 uallduA (Phyllotaxy)

w2 wsis 3 oavt ux ueledl aisanlldl cud © d
ALY A AR UL €l 8 - HsidlRd (alternate), A-Hut (2) 21+l spene (b) Anusn
(opposite) il A3 (Asisi-whorled) - (2usld 5.6).
wellruianl wsidlRs usRul e3s olig uel 2sidRs dd
25 o uel [AsA © - el d., AYE, AS 2t YAl AYu
USIRHL 2L 56{o{] AR s ouls uell wel-l s (6 uell)

(A5 €9 - el d., 2158l (Colotropis) YA AMSY (guava). A ‘
215 olls uRall 6L sl At ual 2sisiz Ad [Asd dd elfzu (c) wtusll
wallaa s& & - el d., wxuell (lstonia). 2usla 5.6 0wl QR wsIRL

(a) 25ldRs (b) At (c) wli3u
54 gh‘{[a"lu-'d (The Inflorescence)

Wny 3] 3UidRd ULS B 5 ol uAe-tl 219{ld afalla uea
ywally adgla ol uRas 8. widauls [aede
(elongation-clotldl) wiHdl w2l in 218 AR o 9. AR
28L+{l 212+l MLOL (2AOL) 5[5 oUls el usiivL oed wis{ly
Ad yuila oifezedmel(appendages-Guisil)-l [alas eyl
Be™a 9. UL URLELAU (shoot tip) Yl URBIH IR éHal d
2518l Sl 9. ywild e u wadisl ollsaella ywlaui sé
€. 2la-l ool Yl uRRM 5 Add (s wHdl € d-
AL YA 6L Hod USIRIHL AR 214 8 - AURMA
(racemose) L\L}T{[\C{r%{t%{ wud ulaHa (cymose)
wrulaegia, AuRAd wulaumul eu »a (axis-43l)
Adtdl (51 WHAL RE B A4 25 2uldad] suui wadly
Ad ywil Gema & (usle 5.7).

URMA Uil yuldudl Hod e sl 3uid
wy 9 Al d gledl Walla 8.yl dalerull
(basipetal) s34l Bedd & (2usla 5.8).

250 5.7 : 2uRBd Yl
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3.5 Y\ (The Flower)

g ol arulazinl weau 1 weslHs »isy 6. d (Gl wysi
uie %37 (meant) ©9. dlaBls Ywu (typical flower) 24 43l (stalk) 5
ywg(pedicel)dl gaal 981 U sBis dd dllsadal AR el yel
UsRrUL 451 4RAA € YL YU (thalamus) 5¢€ 6. UL Al A%As
(calyx), e4ds (corolla), 1\{332{?.2& (androecium) 1 w{3u34s
(gynoecium) €. A%As i £dAs ALLUS 0L B BUR YSAAUS
A wll5AAs 2L U w0 9. dldl Fdl s2dls anulavimi
Aorus i edds Yel gel el dn WRywas (perianth) 54 €. AR
way Y35 2 w{l5Aas 213 oA 4ud d [G[&sll (bisexual) 8.
By s5d Y5U AAdl $5d 25U (siAnidl 21s) qd dl d 2As(Eo) (unisexual)

25l 5.8 : uRMA Yyl

Y
8.

B, wu Raf@d (a/Beruna aul@la/radial symmetry) 5 2Ru@d
([gw aulmla/bilateral symmetry) €15 23 8. o yeu Sguiall uau adl 516 uel
Brosin, 6L vl 2134 el [eusd 4 ab an [Rufid Yy (actinomorphic) séaid
69, £l ., Y, AR, AL B YU HIoL 515 215 % AlssA dol 4liel 6L vl totul
[Aoumd 4 2% dd 2UMd YU (zygomorphic) s8ad 8. &L, d., d2LBU, JUUER, A4,
AdiRl (SR, s Y sesdigfl uaR adl 5 s usl dey 42lael ol we ewetal
Rieumd 245 4% A€l d ARuuAlau (asymmetric) 5& €9 - &l d., 3-il.

AR Proraudl (trimerous), ?{g:%tqllcﬂ (tetramerous) % YAl (pentamerous)
€l A5 8 Ryl eifeeciel (Guidll) ds™ 3, 4 5 5+l oRlisHL . sl e
WlUE Sl det B9 A gRIA (i) 1ae el el A dnt [Rusllysy (bracteates) 2471 il
2Rl g‘ﬂ{:t thmvilgw (abracteate) 5& €9,

2u5(d 5.9 i u Wil cuolid, 22 ¢ (a) Aol (b) 29 (o) Rl (d) GuRendl
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s U oflogdsdl AUE awds, equs i LSAASTL &L SUHIL Yo A8l
(hypogynous), U4l (perigynous) sl Gulonyl (epigynous) d3ls qelel s2aHl 2 0
(sl 5.9). 8120l Yruni {5 G221 221 22 WA 8 %12 oll o Gloll -l A 8 . vual
syl oflea BuRY (superior) s8414 9. €L. d., A (mustard), %14 (China rose) 2t a1l
(brinjal). % {1542 HEAHLA 221 i Yl 6{lo GO WRL YsuIir UR 3 o 2R (Blad) 2eu-
widl G dl dn wRell & 8. pual wuni oflaad x84 (half-inferior) s&aid & -
£l L., %L, (plum), 2AL6L (rose), 214, 9& (peach). GUAl Yuui, Youia-t Gur dzs [asi
wig, et Ad oflonadn 4gd 2 d-l A i 8, 24 ool ofleagu-dl Gur-l cudt [[si
WHAL $14 8. el Hidl wuui ol 28R4 (inferior) s841d 9. €L, d., AHSN (guava) i-
5154 (cucumber)-il 1\&}@[ dal :egigw’lqt (3281 L\L}Wz‘?t (florets of sunflower).

S.5.1ywuxu TR (Parts of a Flower)
£35 W AL Tl AR Yl A5l HRAG 69, dods, edUs, YsuAs i w{l5uRas (sl 5.10).
5.5.1.1 d%4s (Calyx)

aops B Y ALl ol As B A ddL ASAL(FSH)A AUl € 9. ALY Ad, Aol
cflal o, wel Fal A sAst viaRAML WU 28 52 0. dwAs A YsdawuAl (sepals
united-gamosepalous) % ‘i&dCl%"{')n (sepals free-polysepalous) €1 A5 €.

5.5.1.2 gdds (Corolla)

BdAs B edUslldl sl GoUL A oid . edUsll AHIIA: URLOLHAA Hie Slesi
sistal el 3 2usls o Gl 9. amAsl FU edus ULl YsdeauHdl (petals united-
gamopetalous) % '-'\-l::‘rdaétl{il (petals free-polypetalous) €15 25 €.

AU[AHL BqASHL 251 244 201l vor o [Aldadl 9. equs 3 Alas151R (tubular),
gals12 (bell-shaped), 21eil-»11512 (funnel-shaped) 5 451512 (wheel-shaped) €15 a3 €.

slasiar(au (Aestivation) : ywily 254l ywusil st iaraiml »i=4 sl 008 aousil 3
el allsanll-l usial sfisidR-u s¢ 8. sfisidf-u-l wsiRl Rl (valvate),
Igd (twisted), 2129UEd (imbricate) 217 udolluisi /9545l (vexillary) & (2usld 5.11).

— tdAS

Ywgs aoAs ceias

2u5ld 5.10 : Yy cudll
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2u5ld 5.11 : equsul sfasiaalaaunal WSl : (a) sl (b) gt (c) 2uEd
(d) udolluisiz ([Ue9sesly)

w2 Yld AL dousll edusil HAIRA 2L A0l Sisoflat-l HIR 2l (A83al)
Gl A mRRuell sda © - el d., 2usd. A oUfEeMel(Awuail § edusil)-L i53Hi-l
215 o IR ¥ oilon g1l 29U Al €ld dl g 5& B - el d., Ay, ollsL (lady's
finger) 21+ 5Ul (cotton). %l A% U=l 5 sduali-l oid 4Rl wisellonel 2uled €l
uid SIS AlssA [eautell el sna sfasial@nu 2ueoled sé - el d.,
AL (5RAL) 24 9Ld™EIR (gulmohur). d21Rll(pea) dal did(bean)il YWUIHL,
wia sdusll U8l ais Al Hig wws (standard), ¥ oL wadld sausil wast (wings)H
22912 52 ©9; 3 ¥l (verst) sl vieael 6 el Al edusil Aldd (keel)d 202902 d
5369; 2L us1-l sl sid@ i [Me9sadly (vexillary) 3 udildi$iR (papilionaceous)
a3 2avud 9.

5.5.1.3 Y3u24$ (Androecium)

USAAS 2 YLSARU(stamens) il HLsHL GOUL AS 6ie €9, 35 YSU 5 % 1R UL ol
A5 20 AU B % Gt 3 g, 2 UALLAY (anther) HAA 8. 835 UAGUAY AHL=U: [Buidld ©
2 835 Ui 6L 5123 5 U2l 51A0ll (pollen sac) HRULA 8. UI0IRY UARL SlUollHl BeMa
9. dey €ld dal Y3ur dRYSUR (staminode) 5 8.

Wyl 45U edquatl al oflon Aedl-l Ul 5 visellnadl R Al €l us ©.

2L

UL Y5UR BAUAL AL BLIAA Sl AR de e4Ao (Epipetalous) 5& € - €l.d., 18l

A=
~ .

IR Y3AR URWMUAL 1A AN €l dl A4 WRad - Y3uR  (Epiphyllous) 5&
8 - eld., dldl. wusl ysul 2seilanel el - 4sausudl (polyandrous) €l A5 € 5
[alay 219 Bliaal-sausul €l 4 6. UsAA 215 % 0129 5 o2l ol 2AdL $1d d-l
z?taoyzsﬂ (monoadelphous) - cl. d., %R4ie, 2124l 2] 0\5&9‘{[ Sl dl @?Q%ﬂ (didelphous)
- el ., d2URLL 5 6L 5l AR 9126931 L i cll g4I (polydelphous) - €L. ct., cllopi

€l 45 6. yourfl dxeil dgril dondHi [Alandl €1 s 6 - el ., AL (Salvia) A ASHL.
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5.5.1.4 3134:4% (Gynoecium)

25U A5 L YAl HIEL WYl cdotrll GLOL B i s 5 qY wALEURAAL eindl
€9, 254 218 GUOLL MR © ¥ uRUAA (stigma), ulotallEl (style) i
oflongid (ovary) 9. olload dd audl [Bgd 8 %+l Guz -leist Fdl el
dotdel © d vl 9. 21 vl olloagda LA A A3 9.
YU AL vl 211 U @l 9 A d w1y M2l A€l
AWl 8. s olloAud s 5 a1 L5l WL 5T B % AU, olel Fal FAYL
ASAAL 8. TR 1S5 Scll AY 2{5UA GLYR 1A 2 AL Yo 6l U5 O, dA
ﬁ&d%ﬂ%&iﬂ (apocarpus) 5¢ €9, (5401 214 O\gellﬁt) U2 Al FLIAAL €l dt
YsaalsuLl (syncarpus) 5¢ 9. (US 21 218el) sdr olie, sl oflosul (s
€9 i olloay ulRusa uS sl wReH 0.

AY[A=0AU (Placentation) : o{lo2usil »ie issi-l ollsarll wriyfaun a3
O B, 1Y [AUA el YEL W51 D % HRlAd] (marginal), »taadl (axile),
SRERI (parietal), A2 (basal), $s2 i Hs5d 5+52 (central or free central )&l
ARG © (dusla 5.12). wRtadl s sl ag Aadl (suture)
2 o1y, (HHIRL WA B 2 2L IR UR 6L AN 2150 BeMA B - L. d., d2lBll.
U1 BAY, VAN 1Y el 250 ARy WD elgsiedlY ofloauul Bdal did d
g1y [Ar1A Al € D - el d., nYs, 21821 2 cllo, aadl gk,
21451 ool gl glard uell 3 dAtuRaadl enorudl s A g, ofleaay
5512 89, uiq s2ue (False septum)-l [H3leid 518l Bsiedly ol 8
- elod, AS A eyl (Argemone). FUR sl S Il (Ma) uR
BeMd Ul USEL SR 14 Adl BUYAARAA Yo S7528 58 O - &L, o,
QaA (Dianthus) 21, (WA (Primrose). dAA BAX[AAUAL, ol gd-l dd
13124] %0y (514 WA B 2t 315 o 2i8s dxll U ANAL €1U B - Bl ., YAyl
214, A2l (marigold).

5.6 s (The Fruit)

50 vl APl arrufaii-l evlldl calPsdr 8. d saq oue (s wrg wRusa
(wed) 3 wiq olloasy B, % oflgauddl sdd @R sod MR Wy dlod
AR (A1slda) s (parthenocarpic) 5& €.

ALY 3, 501 L SAIARR (pericarp) 2in 6fle 421 8. SALARRL Y §
HUA Sl 9. AR SALARRL AN 2 HIUA Sl AR d 6lelR, CUBISALAREL
(epicarp), 4 ML HRISALAREL (mesocarp) 2 e %{d:{séllcli'el(endocarp)‘-[l
[Acie W 9.

531 2t WAL, 59 2ileel (drupe) dls 2haid 6 (2usld 5.13). dail

~

siswlliA G ofllonaaimidl [Gsin Wi © A s ol Yud 9. 31l

65

(@)

&

(b)

L

(©

(d)

(= )

(©

2u5ld 5.12 : gyfa-diad
YSIR :
(a) tRLadl
(b) »teadl
(c) a¥adl
(d) Hsissa
(e) da¥
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oflenqRL

2usla 5.14 : eoll adrulin ofly-l -1

OEICEIR]

OURLSELARBL
HRUSHLARWB,

o{loy
5L

(a) (b)
2u5ld 5.13 : 5011 oWl : (a) 33 (b) UMAR
SALAWL 2] 6LEIR ULAUWL GLLEISEALARRL, HELHL HIUA VULALAILS HASALARRL 2 28R 5801

sl AR Ad [Qeuld 9. ADA/KL 5 % vl 2[R 9 ML HUSALARL JULHY,
(dHa) 8.

5.7 6il% (The Seed)

selet olle i85, ollarul [Asin Wi 8. oflos i oflogarel (seed coat) i Rl(embryo) e
9. ol i ouyu, el 43l e 25 ofloust (G-wheat A UsiS-maize) 5 o oilosuatl
(uBU-gram i d218ll-pea) vl oAl €.

5.7.1 [geull2iu oflosl 271 (Structure of a Dicotyledonous seed)

oflor, 21l et ollorml aisd Huare At oflanaza 9. oflonael 6 U 4D 89, sl
6LELo{lNARRL (testa) i e id:ellandrel
oflo o, (tegmen). W& 5 oflodeg (hilum) 1 ofloqazel ur

AU Al (scar) Fell 2L B 3 % [Rstd wdl oflesi sa
AL 8L a9, Al Gur At (g el A
ofl{E9g (micropyle) s ©. ollonaai-l »ie2 Gu €l
£ o gyuild 43l i 6 oflgusil 4R1d 9. oflrusil anilalr

- HiAnd 2 AR iR gedlell ekl Sl 9. gRiazlHL

& &

25 O ryn (2URHN) i ofly 93 gruau (Uig)
gld 6 (Gusla 5.14). A4 B seals oflrul tlas
sail WRRUH (RN (endosperm)- [(RHiaL 2 ©

o WS AALSS UL . diet, AR A iRl Fdll anulasing uRusa oflgHl gy
ALY SIA €9 Ll oilorn vl (non-endospermic) 5¢ €.

5.7.2 Aise vl ofloll 2 (Structure of a Monocotyledonous seed)

A A, Aseollpiinl ol gpridinl 8 uidg 2UES Fal Seaisui ol 9. 4sisS ¥l
gy qeyfdticl ofloHl ofloanl » uidol (cld) © i 0MAd: su-l €laud 18
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oflogarel i snglald BRIy,
()
ABAAL AR
azfast
HRUA Al
RIuY
HRUA
Y/ %l QIHuL

YRy Ald

[-SAaE-N

25la 5.15 : 2seoll aduladl oflosl 2

~

AIAAL SIA 6. HBIUN Y2UHY €9 2t VRS AU 52 8. UM olelel Ut 53,
el g a0l s s WA R 20de 8 dnl AAAAL AR (aleurone layer) 5&
HBL ALl VA GRIUINAL 215 8981 UR (R 8. ol A5 HIE 2 aled 51 ollauat 1A

N

2

(VA9)

N

9 % a3[Ast (scutellum) A3 2oeiy © i 251 431 AN GRUA daUL RN 4D .
GRUA (plumule) AL GRAHN (radicle) 2102 S518AL O FHA iesH GRUAAIA
(coleoptile) >l AAHNAA (coleorhiza) 5& & (sl 5.15).

5.8 cnai@is uydl aqpuldd A8-uladla agq
(Semi-Technical Description of a Typical Flowering Plant)

Ayl arufid agiq saaimi [y suelsiz dasiiql Gualol sadMl »ud
6. agl AR, U0 27 AaUMS GUHL L AlssA $HHL Udd 2
RSB AUl AL ARl dnsll Wl dal Ho, Usis 2wl Fa
aitfcts @asll st curelle Yoy dastl, Yl da yaily euolid
Quiq sud 8. adula-l [l eudtld asi sal wsl, wulst (floral
diagram—g’ﬂ{té[\d) w4 Yol (floral formula) M SAUHL 2 69,
yeuls(et secls suail (Rrgdl) g2l Wdd 04 6. wauyatl (st Wie Br,
aorus Hie K, edus Hie C, uRYwas Hi P, 4suzds Hie A, wilsuas

H2 G, G2 oilonad w2 G, R ofload M2 G, - M2 (7, HisL HIR @92 Kyn Gty Gy

~

o} Gepuleoll w2 5_57 , Falid e @, wURaBd e % gl Yyl usla 25ld 516 1 ywysl w2

Nt ~ ~ A . ~N . ~ NN 2 1‘".“".'.3[?'[
Hie ASUDL AYAA 69, sla-l e el AvUL AL AAA 89 FULR YU D
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el At Bur ¢l il 2Aldeddl (adhesion) yadid 6. ysuisla 21
yesl el v, duel dllsasil e dativl sisoile e ein [l
Wledl ydl wd & (dusld 5.16). ywuedl 0ta Huigatail Rl wousladl
Buz (21A) 2usl (dote) glrl 2% A €. dwAs, edAs, Y5UWAS i
wEUAS 55 ASUL €A B 5 %l aous 3 WAl elelRd @A
wll3as Al e (3sdl) ds €l 8. wuyol 21 [Alay 251 eudt-l
83 Adonidl (cohesion) 2t HH[MAo-idl (adhesion) waL eald ©. (sl
5.16 )3 A8 asule(sn : olsAl)-l yousla 2ty wdd 524 6.

5.9 AU (Solanaceae)

d HIZ 509, wHIL Dd elzleldl 0 dls oy 9. d 6wl alld i
Aalldioe sfeoidld [GaRinl ay [AdRd & (2usl 5.17).

arrulds @agll = anuld a9, gy AU oY o il gall A30
UsLs : wslA, ety sindla salss; AlAL, Adisiz, Wlbid, Haold 5 Ui,
AHHY 5 AH[ALlA (Qj;c{lU\L), o{2l2LHL GLOLOiT?-L usls (Solanum tuberosum)
well : BisidRs, Alel, ol % ugad, (lsisir) dysd, sipuusily;
sz [BR1au

2usld 5.17 : AdAH wSA (W dl) 918 ¢ (a) yadla vt (b) Yw () wustl L.S.
(d) USARL (o) #{5u () ywuusla
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ywily, @zl

yrafa-p : 2si8l, sela 3 WRMd (Solanum)

umy ¢ [gleoll, Mafia

A%AS : AU U, Yo, Aeot (persistent), w1l sasid (@

£AAS : sUoll Ui, Yo, truell slasid@u

Ysuus @ 5+l v, sdaon Yhull

AsUAS ¢ [Eoll3uly Al 2l Gemdd, ysaelliuil; ofloany G2, Bsield, sy

YRILGLHL 21451 ULE Guad, veld
501 : uiA[Ral (berry) 5 WiaR (capsule)

ofley : mgu, Ryl
. Z —
%&R‘Id\ﬂ' 9 gK(s) C[s; A5 g[m
2[5 v ¢ 2 ol AHARI w8l anulal WiRlsdl wid 9. (aidel, o, waiel),

wual a3 (M2ai/chilli); 24144 (Gldldi-/belladona, »1 %4214 fashwagandha ) ; 4+s-fumigatory
(dAH1g/tobacco); el M (WglHal/petunia).

AR

AYWL ARl dAdL U812, 58, AL, WAL U512, Dadsia (life span), Wslct (habit)
21 ARl Mol (habitats)Hi w2Ls (R UeBld 53 ©. dail 03l dd [si widl yo-
d2ll (root systems) 2i-l M2& ol (shoot systems) 42d €. A=A 3d, [Bevil aquldil
UMY Y B 8 1L 580l AUl dgHd Yo HAd 8. sedls anulaiHl Yo
viisel AAS, ABLS AR 2 HAA W2 FUARA Al SlU B, U dot usis, v, Yy
2 ol (AR & 6. ol e AAldR0Usl el Fal Uslell GUERLLSIR @Al 8, clgsivld
A4 (multicellular hairs) 24 4~ u&taugqrci (positive phototropism) l{§[€l LIRS ol
[oulsd scuMi Hee3u &, wal 1 wsisluiadla eileeaie 8 ¥ ais u ll&oid d (exogeneously)
(A5 9. Aot UsL12RANRI, 512 531 HI2 To141 dledl . URlL duL 2812, s8, U], 2l (uaiin)
2 WUl (uRlsas )l Sesie [Qrdral gl dia-lu [laudi welid 52 8.

Wi 3 3UidRA URLS © % [eoll warrtt W2 AR 9. Yl 3 weulauad [[lde usRiH
ollsald €9, il &L (structure), AHB[A (symmetry), =4 cuoli-l wila oflagdsy -,
AUl LU, 2185l A+l alsarll el (s [@AlRad ueRld 53 8. sa- olig olloay sumi
e 21850 ofloyml uRaH 6. ofly visollousil xaal [gollousll el ab 9. dall 2usR, 58 24
@araHdldl sal(period of viability)dl [Ald4dl suid 0.

69
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ywily alafRisai 20 aynil anulastinae qllsen 2t siaviEafial 202 23 9. d goll-l
aulaHly add gl e A 93 9. 2], Ayl adulad Asufis Asuiicl Gualal gl

s sl ARl 5204 9. Yl daell wauisla 2t Wit ddld ARIAHE dadd sl 2Ud 9.

10.

ALY

lEoLs12 A5 uelal stz 2Aysd ueidl 34l Ad el sl ?

(alan wsiel ulRriaedl Ao Gelelell Ald Axodl il

{12 2uld Aoel AR 53U

(a) slasialaun (b) sy (c) [l ywu
(d) Ul Y (e) Gy oflenay () ulRedl ywu
(g) 4 Y5ARL

“{lAL 2008l a2l dslad 2L

(a) URMd 2t uRMd yuld=un

(b) dHd A i 22UlHs ya

(c) Hsallsudl » ysaeilsudl sllnay

A2l unFHERA 2uslt €l :

(i) AL ofley (i) st ofly-il V. S. (tdot 9¢)
AAARAL g0 25 Wi dS A s 2wl asiq 2. AUl Heui sul ol duHl
yeuls(et wal el

Ayl adulaiiil sl Hode R wsia gyl asldl,

w9 8 7 qalls 2ugd ol aduldnl yaudl ool agi 53

Ay 2oe AvAlRid 30, Ayl adufdaiHl w2 [@Ed wsiRl el uai

AL
YA UR AL A iR waild 250 alisagll qglal.



6.1 4ld=

6.2 lgedll 21 Ysedl
aeylazii-l
228Ul

Ayl adufdatidl vid:uaq
(Anatomy of Flowering Plants)

arufall A Wl ol U5l Hiel cuotdl Adi-l ollel UM dH-ll a5y
AHIAALAL (similarities) 2w [Biici2Al (elug] - variations) d¥ A01dL2l 2 Asl
9L, oL % 3L, 2UUBL 2UARS AU 2041, 5312 L 2A0U8LA BRI AHLAALAL %lell HO
€9 vl Bl UBL LAl MO €9, L USWL d¥el G2 qeufadicdl AidRs AL 244
wiologee Builalel Hlasu 53 9. adufaiicdl AidRs 2L e iR
AL 5€ 09, ARl WLl 254 a5 sidl 1A 9. sidL qallaiMl 2uAlFd
Ay 9 it 530l Yallall uRL 2A00HL AU 2 9. Azl [y 2ol dyl
2idARS AL Ye1ug] sald 9. g oflostd] asiuldiu, [eoll»il 2 2iseoilil
el vidR 2l e[l €l uid 9. AHidRs AL Al [~ yylaRl Udsl
Q»t‘j:%et-t\l (adaptations) 48l 2alld 9.

6.193lld> (The Tissue System)

8L SHRLL SIMLAL MR 2R Talllirl UsIRLL 2L 53] 26 edi. AL, ¢d Ul
AL 5 Arull el dMell el UL Al Uall2iiml 3ol Ad alae sarwa
& 7 dAnel AL i 5120 UL AL 22 YR 2R €S A5 9. duel 2L 24, 22
10 Yalldotidl 28 UsIRL O, dall ARRATIY Ulldat, 2R Uelld=l 5 Haviowd
Ulldol 2 aAlgs 5 Aaee qalldat.

6.1.1 2[ERaY vaild (Epidermal Tissue System)

B Ualldol 21 AYel auld 2 2iadl 210 9 FHE 2ABAY S
(epidermal cells), CLLL\LPLQL (stomata) i U5L$AH (trichomes) d2ll ‘-LUP:D-[ (root hairs)
Fal ei[33eMEL (appendages)-l 1A AU €9, AR 3 WABLs aduli 2o 1l
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6Ll 2R 8. d dloll, %2 Id olleclddl Sl oirid AL 2R . MR ALHLAA:
AU Gl . ALY S L 2Ll WAL SR dal d-l s sinelald
22 At HEL A HeTis S 6. wERARAL oteil ol aellar Hlaysd sl
2 (waxy thick layer)dl »Udd €ld 8 dn sYlesd s¢ © 5 ¥ well-l @y wesd 9.
Yol sy Rse SREI%R Gl ©. YUl Adl AL O 5 % uRlil AHERARHL €192 Sl
9. AYIY oIl F(transpiration) 2l Ayl Hu-& (dudlalu) Fdl Buwie
M 53 0. [Geoll ariulaoling 635 Ay 3L 6L dld sk (beans shaped) sl
oidd ® A WSS (guard cells) a3 vl 20d O 3 FiL Al (o]
s ¢ld O, iseoll aufaziil (B dadl3Hl) s sl eld sl (dumb-bell
shaped) ¢ld ©. @55l oleR-l glaiell (uelisla Bodiel g2) uidoll © dan »isa-l
glandl (ueldsla [Bodl dre-l) vor o 2adl . wssivl eRdsell 4AA O 214 w3l
Bars-oit aai-l Buid a3 6. 50138, et Al edL Sedls AlBRdazly
S Ml 2USIR A seHl QR o © 2 duA ALIUS SN (subsidiary cells)
Adls laviadl »id 9. aiyi [9g, @55l 2 ddl 2uAWAR ALlds S Gou
Hollel oirtcll 22U WYY WA (stomatal apparatus) 5¢ 8 (Gusld 6.1).

~

Rl s —
| uews LY —

L s[Rdsa
WS S —— |

il [f9g

(@) (b)

25ld 6.1 : vuslad MU (a) Al UL 8055000 Al WYY (b) Sl s 8550 ABd WY

AL SN BBl AR HRAA D, YORIU (root hairs) 3 vissivly dendal
AU S8 O et oIl well v viele gedldl WHBIML Hes 52 9. Usls UR
Al ERAZY AH 2L USISAU (trichomes) sEUd 8. UASAHL SUdAL USSAH
AHLA: ol sIA 8. dxil WP 5 A dal SIHOL S Avid €15 A5 6. dil wldl uRL

ElS A3 0. USLSAM UM LAl 5181 Al Wil iy sesicciMl Hes3u ©.
6.1.2 U8R (2UHRNAS) ULlldaA (The Ground Tissue System)

R 24 ARyl (vascular bundles) Rl oitl Uallil 2R Uallda-dl 221 52
8. d Heus, WASIRLS 2 2alts Fal U0 Ul oidd 6. Yetis S AHIUA: GUELS
(cortex), URAs (pericycle), 1o (pith) 21+ M (3280 (medullary rays) 243U Walis
usis 2 wals youl e €l 9. wainl, 2idds dell waoll glaaysd sl
el © 2 Sl SRstll dud & FA HURUdl (mesophyll) 5 ©.
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6.1.3 dAlgs (Aag) Ald=t (Vascular Tissue
System)

alss uglldx wled Ualluil : wdales i dles oiid
9. wdalss e didles @l Holld aleydl ei-id 8
(puslat 6.2) [geoll asulaaiil Usisil, FAales i
wiiales Uil 922 All(cambium) €% €ld O,
281l 1ol 51280 pual gyl i gdlus gaaies s
[edlus itanss Uallaiid Mo sl adal 4ud 9
2 22l a4 (open) ARBYAL sdaiu 8. iseoll
arfaatinl, dudl aldydl il 13l 4Riadl el
il Al Bllas Uallziid el sl el dell datia
a8 (closed) AlBYAl ¢ ©. »ud alzyaul
gdales A vidles gel el Bladl uR 25idRs dd
sl €l dd AU (radial) wlRya 56 . 2
AUyl YU S1d 8. USRA (conjoint) UslRUL UlEYAHL
Feales s piidlss AYsd Ad Aldydidl 245 o Bl
(radius) U ollsalddl €ld €. dl AlEydl usis -
WSl AHA 9, AU AUBYEAL AU §5d FAalss-l
o1l UYL QUSAAE] A HRU 6.

6.2 [geoll 224 wsevll aqula2ui-dl

id U4l (Anatomy of Dicotyledonous
and Monocotyledonous Plants)

1o, Ui i uglieL el st AR Zd ampdlL 12
2L 2400l URUSA HEllHl iR 98 A QA s34l
250 8.

6.2.1 [geull HU (Dicotyledonous Root)

sl 6.3 (a), Ad3ril HoHL 2ue B eald 8. dd
2idRs Uella vuaiog {2 wel .

Al otR, 22 HlBraR 8. aall HauBrdly Sl
sslY YORAHAL 2AZUHL o8 Hlsa O, busLs ¥
250 Aasiaysd widoll gladainl Yeds sl 8Ll
AA(gau)d oidd 9. olasdl Al el A

BARAR 5& 0. d 51 vl AidslA vas@€lA dly

FAdLLS

ldles

idles

FAALLS

———————— : = = 2
(b)

T
— 34|

FAdLlLs

(c)

25l 6.2 0 [AlAM usiAL aldydl : (a) 21304
(b) ASRA-HAAHIA (C) ASRA-AGHIA
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CORIE]
8RR

ol&ls

ldRdR
wRas
2eely

e}
Hoo (21R)
Al

wrrdles
2l

Hoen (21R)
A1}

(b)

25l 6.3 1 TS.:(a) levll 4o (alis)
(b) @iseoll ya

LRI

2512+ (barrel shaped) S1MI 15 % 2R 42Ad 8.
wctidAl siMiAl ud-la dal x130% glaidl
P EDR 1{[\ésl(casparian strips)-l dAIUHL,
well e wuduella e Far uelal-ye Rl
AR R4 8. viddR Ul dl el yeds
SiNlAL 32els Rl 2ddl © % uRas als sinvua
8. ulRasL 2 sinniel Rdlus 9l eBans
sl o 2 alle sl Gaul iy 9. 1o
il 247, 2242 (inconspicuous) 8. FAdAlEs A
edles Uoll 922 Hidal Heds st 1A vl
5¢& 09, AUHI™A: 6L 5 AR YAALES el Sdles
AUEL €U 9, uedl, YAASS Ve ALl a2
24194y (cambial ring) [Asi WA 9. uRys,
aleydl s qoo Fedl iddzedl vieHdl ouy
el o]l o Uall2il HRIZH(stele)d il 53 O,

6.2.2 n1seil HU0 (Monocotyledonous Root)

sl Yol vidRa 2L 8l oiediml [geoll Yo
A AL eald 8 (2usld 6.3 b) d 2R
(epidermis), 6ll&ls (cortex), id:2dR (endodermis),
uRas (pericycle), dll&ydl (vascula bundles) it
wornl (pith) 1A ©. [geuil Yo 5 o UL wAaLes
AHe qUd 9 d-dl avuHRla Aseoll Yol
gadlss Ualldl uHel (bundles) a4 €ld €. %-il
AvAL €9 sl IR (egyoll - polyarch) €l €.
Horogl H1ElL 2 A1 2 [Asin WA 9. viseoil-l
Yo 51w edld 9l eaiadn -l

6.2.3 [gevll usis (Dicotyledonous Stem)

aall®ls (typical) [geoll aqulanl dyel usig-l
MR 9% sAld © 5 AlMRAR 2 usisef A1l
6Ll ERUAS 2R © (Pusld 6.4 a) d syfsarll
Uldol 2980l AR St 8 i USLRAH dAl
sedls Al 4R 8. AERAR A uRAs 423
QIR AL dsUAAL SNl olleLs FulRL 52 9. d
281 GUULAL (sub zones) HLA . A[BdR] dd %
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{12 yasiels sl S2dls R oiid 28RAR (hypodermis) 8 5 ¥ d@l Usis
QiBis HaoydlS Yl wl 9. siardedl 13 sddl sussl dRL w1 dlaisi uidoll
glaldaion yets sl ol © % e Ad A wstd 2l Aidsild sasiall
(intercellular spaces) 3sd €ld €. ollels Al ed A AdRdR séad 8,
ARl S 2212500 (siwsell - starch grains) UM O A AL A 1R
(starch sheath) ugl $& ©. ulRAs i vidd-dl Al ouyal 2 s~dlesHdl Gur
zals Uell-l 218251512 A4Sl(semi-lunar patches)-il 2A3UHL 21dd 8. AwlRyel-l 922

22 Fd dlsaldal Yeds sl S2als Rl 2uddl 8 % Moo [(Bel 22 9. gyl

o
£.6
&
&
3]

AT

I

|

L

@’
6

£,

[al

L AYRAR
' ?C{l[égeft

LR Ul

(b)

25(d 6.4 1 Usisdl 2Ra Bt (T.S.) : (a) el (b) isevl

75

YA5ILLS
Hgts
Bl RdR
yRas

e

- -

my =Wal
=) ot 1]

> eyl

BYAlSS
BAALSS
2112 Yail
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Wl Avui qaquul olsadal 8. aldydidl qauui otsanll 2 (geoll usisHl
alaisdl 9. e35 ARYa 3t A (conjoint), 444Ul (open) A1 A (endarch)
UREIYSL . UL Srsel ML Y RS 2asiaysd SUoUsR Yeds sl
[rye naul suddl €l 9. % Head e 52 8.

6.2.4 A1seull usis (Monocotyledonous Stem)

wseoll Usls B eelnsl AaRdR, Wl Avanl eelnsle Yyasys (sclerenchymatous
bundle sheath)2l »Ug, e921e9adl Alldyel i {El dal e Yedsly a2 vl 4rid

L uaiys 9 (2usld 6.4 b). dleydl AU A AU B,
/ —sadles . A Ad wRaadl aleydl 3wl Rad aleydl
l.'l f "‘{2 . N N N ~ N
[ [ weass uiliagy Sl U 9. Bales Ygis SReR i S
e aufeyaial well siral elormd [Qarl »udal ¢l

dolltls 8.

(el
el 6.2.5 Ly{;q&[lq ([EEUH) ugl [Dorsiventral

aasex  (Dicotyledonous) Leaf]

%&E&hﬁ) ywaglly ueldl ieu e -l ugisas(lamina)Hi
ay C N Y N N

I Guaiisly [ARdR, Heusl Ugfl 2 Alssdal Fal AR

Ao2asiel yey ool 1A 9. WA 3 % oin 2ed 3 Gurdl

SIED) L ::t{'c[itt%dz quidl (Gudl 2[8dx - adaxial epidermis) i

(a) weldl {13l wwidl(244: 1[2d2 - abaxial
epidermis)-i L5 & 21+ A2 (conspicuous) s4[25¢

Gusl 8219 €9, Al Do 28 20[ARA (putely 2ARRaR)

o PR 5 Gudl wMad (steuslly wBdR) sadi qdid
F AU S HA S, 2128 S v wirdAl G 2Rzl
ALta Rl dval AR €l e, ugdlel sela diysiHl
GualdRHld el uRl i A5 9. Gul ABRAR 2 2LAMBRAR
Q:;Lilgl 2] Yafl ueausl usll (mesophyll tissue) 5¢ €.
AR opuel A, % ¥ cRasel 40d & da ygrs Silel
WEH el @ 217 us1aRidneL B alotelz § & 6L UsiRll
SMLHRAA 69 : ﬂéﬂﬂq dolinis (palisade parenchyma)

2 'l-lgrlstl?-l EIPIEE (spongy parenchyma).

Wyl Ul

Adles
(b)

2u5ld 6.5 usl-l viqura e ¢
(a) [geull (b) viseull
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Buil 2[HAR dg YeTisla dollds i deuddl sl oiddl © 5 gl vido Ad i
ol AULAR dlsclddl 8. sk 5 ol 2 R Ad slsaddl yensly
Ruadids 2t dotids sl {12 22 wadl © 244 staiBRdR (lower epidermis) 4l
[RaRd 9. 2 sl a2 aeil Avauul WL woUL A dld-2asiel >uddl 9.
AsdAUL alleydl aulae © 5 ¥ [RRIIL (veins) 4 HARR(midrib)i AS As1d
O, alltydiq st a1 B4l se u sutlRd 9. [zeal uell-dl adisi:
(ufa-uid(reticulate venation)®l [ARti-l sl [alaadr 9. alsydl «dl
glatdlaion yasys sl (bundle sheath cells)-il 212l »udd (Rddl) $iu 8.
L5t 6.5 (a) WS i Auldyani wadlss Uil e Hl.

6.2.6 uxlgwa (Q;L%E.“ﬂ) yel [Isobilateral (Monocotyledonous) Leaf]

ulgurd uell vidRa 22l 2 ywasly uel-l sidea -l avuHelt well dd
AHAAL M B, {2 Hogordl claldls dsiadl ul sald 9. uulguisd wsisl sl 2
Bl ol widl U 2ddl Slu B (Lo AL AYIHL). Heust Uell 2 ygasly
dolls (palisade) A RIS (spongy)Hi [Gould el (2usl 6.5 b).

g2l ()41 Gul 1[BRdHL Bl A8 Asnddl 20BA Al3d-AL BalMl S2dls
Sl ey, viedl A TRl SiMl Ao 3UidRd wd © FHA elarad)

Y

$18L (bulliform cells) & 9. %13 uRll ALl SIMLHRA AR AoYsd dldldRRIUL

diiweld aiug s34 20 (turgid) ol © i uel Al [Rgd (vedl)
9. AR o5 dllal (Fadi)yi dil well opudl dar (3 - flaceid) 2 9
QAR Azl el ey viesiadl uBld »igedl ol dlaindiHi (curl inwards) Al s
o 9. seoll uellMl AHidz [ifa-uiy (parallel venation) 215U $&-il
aufsydl (ua B Riad) wbibia 52 9 % uliql deizu Se(vertical section)Hi

RS ASLA 6.

ARIA

77

2idRUAALS1Y (anatomically) 2l a-zula [Alay usi-l vallatidl siadl 9. asaula qallail i
ad-slle Uall2il (meristematic tissues) (24314 - wa{ly 2 wtidlEe) da el Gl
(0 - 2t wRal g A adllsd 9. vilusd wEwad (assimilation) 4 dril Ans
(storage), gll, vielosgcdll 24 USIAASANSL Sl Uslel (photosynthates) dall 4iBLs 2812 2
Ualladldl Hoa s1dl 8. 218l sl Uelldoll 8 : AMBdY (epidermal), U815 (ground) el
alss (vascular). 2B Walldx ABRAY 51, AyRHL 2 HERALY cf3ed el oind] ©.
LIRS UalldA drtulcedl Yoo oreall oidid ©. d 212 UellHl [Eeulyd 6 @ ouas, WRas i
woegl. dlgs Uglldal wdalss A vl g 8. vl eiwdl, wdalss (xylem) i
Stals(phloem)il 22t 2012 AUyl Yel Yel UsiR-L ©. alleydl Adetall 2 8 i
wfl, vielles gedl i vilals AR vsldl 2-idRd (translocate) 52 .

25500l 2 Reoll anulzil dxedl 20idRs @Ml e WA ddl [Qfaadl sald 8. dil
USIR, Aol i Alfydinl aHL gel 9. yoacd [geoll arulaiial qo x4 usisul adla
9lg 2 9.
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ALY

Al vida 228 dstadl e s2dl WHHER sl €RL :
(a) 2seoll Yo 214 [geoll Yo
(b) iseuil Usls i [Zeoll usls

il aousit eollaumial dldd anuliinl ARl Usisdl U 98 dl A YeHeds-

SN

Youedl Heedl d [R2laer 2. ad sdl 2Ad A58l s22dl 5 d seoll Uusis © 5
(geoll 7 s180 20l

AUl e 9 {2l vidR2AAEY qaRll s B ¢ (a) AL, L9RU9AUUL s
galnsla yasasal L dleydl. (b) viidlss Yems AR81%R 8. di d- 9 iloviasl ?
Y3y uAEA 4O 7 AHFMER 25 ARA WYIAIAL 2L Ul

Ay, QriulctAlHL 212 e Yelldatinl H UL 28 datitl Uell-l - 2.

ariuldl vidReAAAL vied st sdl Zd Guaell & 7

AHMERLIA 2isla-l deedl wwsaaly ugi-l AHiaRs 2 qgldl.



7.1 %o A 2oud=
7.2 e85l

AON904

nsWL 7

WRHlAML U-S1U 2 AL
(Structural Organisation in Animals)

dd vt wsel Wl Yl (Ao [Afaady qiadl 2issilla due egsivld
AL 00U 541, 55N A AN 614l o S FCAL 3 WA, A, dll U 25
% 51N glRL AU~ A 9. olgsl Al wla A:L yueLd sl el
el SINIAL A gIRL AARAA 30 Y8l A 8. a0 Wil e (susil)- aR el
YEL USIRAL SN old Gl 8. UL Uls WSRIML SPlHL vl Rl Sid 9.
Ueprisd 02 2ot S oAd €l 9. % [l s1ld yel 52 0. 2L sl alu
215 A8 5ol 2 514 52 0 7 ot sl A AL AL SILAL A AHidARSNA Besl w1
25 AlssA 512 52 9. SN 20 ois Uall sda ©.

AL 2 29 5 ot slee wellatid 212 Wist 12 usiR-l yueid Rallsiid oid
61 9. 1 o1l UellAl 2L5 ALSSA UL 2 GlLAUE AR A5 il FulRL 52 8, FH
5 53, 35/l el il YaA[UL, 2R 6L 3 o2l ay 00 dusl olllas 24 /3 By
id2 Bul gkl Rl sl s2a0 18 1ol »iotdaad Mg 52 9. eld., WAsda,
sl 4912, AU ARl Flas Bl s, Uellall, 2101 24 2ioidoAHl smldeues-

SR g e © 21 yel A1l Ad w8 3 % udlent @dd AmAL HIZ Alolele YT W 8.

. = . .
7.1 201 21 221dA (Organ and Organ system)
ot sl wellaidl Gur asldd qasd Uelladl AollRd A 2ol otd © 3 % sBid

A5 oLl 2L 52 69, 2L At AASL Al SIML HAAL Aad] o4l o [Fuiii
a4 5188 AHY Bl % ARL ASA 13U AAdl 21deds €l 8. w2l udls ol
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s 5 visall ay sl ualloll al oid €l 6. el AU HUUSL eed ARY UsR-l
WaflaAl 4214 9, B9t AUl s, 2, dal AU, yd sl 2161 Ul 21Ul 3
Al 3 2o 2t violdsldl wRadl 215 MBid 2ulldl ugkid welld 52 9. 3edls
eullddl ualr »is Gelasrila ugl sdad 6. (@it (A9 a3 iRl 1240 e s221l.)
AL A AR Adidl (Al Gelasiily 2 (A8 sidlacumi >udl 8l 9, FHl
ollellsl(Ael 2 2idRy (el Aowed duy Builfalk [aa wesidl i 44l
olElLsIR[AB ied A3UL 5 ote1R2el Brildl QatRill 201, da-ufd A yeHodl [adl
opaLLsIR[Qeil 2ie 2y Ay 9. el suaisiR@en-l e AL oleldl Suildl
20U 5 QUallAl A A 8. Wl 2idRe [@Qen wiulRs dAd idlRs ion-l
2AALAL A0 HI2 G 8. ¥ 451l GlalLsIR dHY iR [Qeiedl A4 530
5 o ysdglld wlalfica 52 9.

7.2 2351 (Frog)

2450 %l 2 Lol Wil oinul qudie 52 8. d 4364l AMeluHl Gauwdl qdtd wiel
€9, GURAML Al Mol 25iel A1H el AL A5 .

ardl At i RER gl el 2ed 5 ddl AR Al dldiarELxL
AUl AR Gledld € O, 2L UsRAL WRlA Al adr dldyfErao
uiRll 56 9. 245 AU AU 2 YL @A UR Gl AR dsl d¥ 390 eleddl Al
gl dull dudl gl Adladl Wie 2L sedaldl 8ddl H1d 9. B 8RUMS
231 sledalrl Berild 3udsd & O, X 2 UL By A 5 sl [ i Grionmd
Adl HAdl el i qHA d 88 At aRalell 8L Aaaal Gsl vl Fdl R 9.
e s Mgl 24 AlHaL s v 8,

7.2.1 cugusilagn (Morphology)

adl 2012 ugl 2esiell i 2w 530 9 ? Besiel L sawmel dsiddl dlainl sRal
dldl i Fusell gl o, d-l @ dral Maysd Rali aadl avt ©. edsi-dl yw
ol A5l dlel 201l €l 9. FHL MU AL 2usl €ld 9. agL 61y gl uloll iy
69, 25l s well ldl el uid Al glRL e WL 53 6.

st 212 ol 2 vsui [Qeufrd 234 9 (sl 7.1). yodl 24 arex-l
2§ €l 8. Hul BUR s A8 AURSL (9% 2l 9. 2l ol dg Guad] 1A
wRedsuedsl siidl €l © el well-l vis vl 2uiq w4S 243
vl 6l 1% sRIUA (S1m) AUl S1U B, % talFeAL A sl
$520le 512 53 9. 2AA A UL BUIdL dRAL, Aldal, $aL 2im VL8 vileal
51052 9. 1 GUIdHE AR Htiviollvdl 2] €l ©. U1 ua GuioiHl
Ui diol A Hiud il Sl 9. us Guioil tidwll2il veasl
2 oadl Sl 9. FAl d dail el sl Mod 69, gslMl oUEL
[Goile al HOL €. A2 84511 Al Bl 521 Wiz 2aUEl dal
WA Guial 2 Guidtl uddl ol WA HYAUEL Sld B, FL Hiel 5L

R
211t

2usla 7.1 2 251l oal aaell ROSIERIE RS



gl 45l 24140%+ (Structural Organisation in Animals)

7.2.2 vidafasn (Anatomy)

gesteil 2eorerdl el [sfid 22l quadl 2 514 sl »oldoll Fdl 3 wiAddst,
uRderdal, HArtdal, Adidal, GaFnda 2 Usindat © (dusli 7.2).

B850 WAAdoL WAAHRL A WS AR otdd Sld B, Il 251 GlU D 5181 %
285l WALl © 2t el iRl dotd il €l . e ol Holsl vd 6. senoll
Ul vieoll 2UAel €l 9. vietnoll 1 251 Aoll 9. ¥ WUl MA 9. %82 2w Al
AL, HOUAR el il HAURE] gL HelR WA ©. dsd [Urudl Ald 53 8 %l
(Ut 40 a6, 2ag[Us, s was AR 69 % gL AL 52 9, % WAS BRAASL YA
9. 2351 dril Bl @A gL viiasA ust 8. wel dladl glrl Alad eldsallRs 1R 2
Y& g1 VllASE WAL AU B, HAWRLA LIRS 2UHULS 58 O, weHidl uAR A
BUARSIAL UAH ML USAUAAHL U 8. usapad [Uriaanie] [ 2 aug sl 2augu
AL, [Ursioll gl Ui 53 8. [t 2200 AAElsaL 52 © 247 g stellRd 24 Wl
W 52 69, WAl ilad WEAL a8 A 9. WRd vl AidRsidl vie-dl elaga
21Addl "Rl 68l AL oL biL Fdl AL glL AMA B ¥ UG 5€ 9. AU Bx
VRLS HOUAAHL YS9 i SauRRlMigl seR a9,

oY

Usd
REIEY
553
%ER
Hesly
Yo [Ug
Yoralfel \ CIRE
Yol
T HoyLa

21421R8( \V’ 1!

AR glR

2usld 7.2 ¢ Ayel wandsl suladl 245l 2ialRs a-id suslaxa Rz
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2350 iRl vt ol Y ol oU1vt 6L el Yl d A 53 9. WRilHl
Al s AR 518 52 8. (@l AuA). Rl UA g11L welul 2o
i[5 dAld-[AlRHa A1 9. A UR HuioLel, Rl 2in $5UL UAADIL Al
dd 8. 35l gl Adl A s1eAld A 5 O, Fsuirl AL doudd, 2UsisR
apetiofl 2au-l Adl gl - €l €9 % 4drL Gul euoy(BRA)HL 2udd €l 9. gal
AWRLst (Rogiaiell uasll yuworel e wedl gsul Yl weid . AlwlHgl 214
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Siu%vs ued [B9gl 2led g ? anl sial egsual.

AR dal U4 6l id: weddote{l ArAAL 9 9di Ul d sl 2[BuL a0l ein 9,
artl uR el @vil.

AHMERLA Hislanl 2042 13 2ule A1 qgiq 53

(i) s (i) s

A-2BUR ed o ? Lol AU 22 20812 5d) A asilsd 530 asia ? dHi
AL HUHIR UL HIe YL FEL WSl 2004 UR APl R2l eiciad] >usla il



9.1

9.2

9.3
9.4
9.5
9.6
9.7
9.8

uAaLyles
uglal yass8l
541?04 s2a1 ?
welis dnoy [Zdlus
QYA S

48g FAAY il
yicl-a
NEEEEIDRET
5485 Aldsa
yiell A2
G usl

usWL 9
%C{M'{g@l (Biomolecules)

aaRRML [Ala4 USIRAL AL Al HOL €9, HUURLL HILYHL S Ut Burt 21 9 5
9 oLt Al AALAMBLS AoLset-l 2[R 25 % UHIA WSIRAL vl 5 RUURLL U A5
ol Sl 8 7 dd U8 (sl e s3I 4l ol 5 dral [Asaus sdl Ra
sUHL 20 8 7 ol axul wall, well uell adl Gugdl el g yasswl
SUHL UL L q@d Ul Wl 2154 HIsUHL 20Ul 1o, Loy, 2UEA%s 21
e il YR AAsH U 2A1d D, A GURisd ulal Mwd ueld Fal § o-udsil
25 2580, s3UBL dlweL et Gurlsd draledl AR i 214 8. Ui BURisd vidl YL
9 2d2 8 7 MBIl U ddtMl SIS vidR wal Hag el eHl dr ¥ el
AHAUHL AL A 8. o o1l @ed ULll2AAL AHALHL URL lal HOL 6. £9cll URL Y&
uleparel] vaid a9 3 sioir 2t eldgloedl Mol ied drelll 408 5185 waL A
QUG Sl AU A Sl 8. (s1es 9.1).

9.1 @y uetll yass dl Aa s2al ?
(How to analyse chemical composition)

% Ad 20Ul Yl wdlot 3 AwdiHi siFs q2sl dal 30 %idl MO ? GuRHL s
Qotaal 1S sl @Afse 9 522 7 2l BriR Hordal A3 AAABLS YAS5WL 539 UL SUURL
SS9 wa dd Ul (Fell & Wseu HAAL Asddl Al 258l AdIR.) A d-edll &
Busiardl ueesll gsciRl 2ARRs 2R (CI;CCOOH)L A8 e, AlRelle ARl
w5 4z @l (W) M w9, uedledl dA Al sl 5 3 Al oucdl ugdl 2R 6
(Frestael GLoL M i 8, s 1oL % ARHL gl €ld Rl ouoeL e eslsdl Ad
RS Gl ML i, 58 €9 2 ofloal GOl AURSHL Sl SlY 6, L AAAN A2 AR
Blgled ML 5& 9. AUMSIL RS Aald CUALHL €213 S0 MS Uglal Aol ©.



% a248)211 (Biomolecules)

L UL FIREBIHL AU, 590 5 @eld Uall2ALxL
1A Y2ALSWL A AUl A HAL 255 SRS
gedl-dl wiorel 3dl 2d 53 as ? s uel [Fdieiul
Ut Ul (AR U ML LAl HOLAL e, A1URN UL
2L 524l HI2 Yl el Ualaviicl Gualol 21y . %l
Al o AL 45 2l Ul ol AGLIHL HUs AU 2
25 Yo ALY Sl 8. [AsauBies ugle-il w530
S5 UL AU AL 241264 Aot 2 AA[Ad 22+ Wil
a5l Uit 531 AstL 9. @eld UAl2AHL A HAdL
ol s1e[Rs 2Bl Fanl sél wsid 8. uiq
AW AL 2516 ML el 5 241400 URL AcL HOL D). UL
d 5ql R gl wslzd ? 218 A8l AL U vigHlAHs
WAL 52 Wl @l UalaAl(usl 3 usd dnt il a-
s )L Al Holed, %t 530 2 dn ysdl el ot
Wil susilorat 4 ol olsl 284 gl s ax-
Wit 21 €9, ¢d ol Ualladinl AYeiusl sedt s3AHL 219
dl o1t % si6l[Fs ueldl- U EA S ayzu(Co,,
wigllHl az1a) g 29l afal uelda v sdal »d
€. UL 2Ls16URS dra(Fal s SlEuH, Roasllay qR.)
ogicll HOL €9, L5L[FLs RUARBN Fall 3 ueSe, s1de O3
AL gl GO sl HOL . UL $18L dwelly
Y5500l 515 uBl @dd Uellviidl drelly ddiosHl
e, 2L ENY, selRA, stoi a9l waustl
Wl A4 9. el udlaeel wdd vl
uitd Adl siels (2usld 9.1) dan 2usieils
(51325 9.2) Aiesieil a5l Mol €9, 0L [Astia-Al
elesiael Buslla uys gar 5 uleess, [Baiq,
AR AL AL+l il Hadl asi © Yol
alasiil eftesiael daiid -1 R,
2[saatiers sl oinellu wesl, R3S asiiul
Qilsd 530 asiu 8.

105

5025 9.1: UL v NDaHl Bal Hudl
drdil da-i

dcd % A%
CIRIKS WA AR
sl (H) 0.14 0.5
519+ (C) 0.03 18.5
2151+ (0) 46.6 65.0
Azl (N) oL % BEY 3.3
AR (S) 0.03 0.3
ARUH (Na) 2.8 0.2
j(@uay (Ca) 3.6 1.5
Hosllum (Mg) 2.1 0.1
RaleLsiq (Si) 27.7 LY,

* CNR 4 gL dviall 2udd “vige(<30
sAP1 il dad. [@afaendy usiaq gelole.

5025 9.2  UADA WIABIHL Al Huldl 21516 R
vaual-l YR

ues YA

AU Na*

MEERT K*

sy Ca™

o gfluy Mgt

Wil H,O0

ALl NaCl, CaCO,
PO,’, SO~;

DAL RS SRS UL €A 8. FHL 215 % 51617 (@ -5160) UR S5 BUEAL
AY A 215 SRS A wUAAL €U D, A 3 A a-5160 . 20l dA wes (@)
B 2R 58 B, d ulUd A S, dui 2R uli 220l A8 A1 AULSAL 2R
AYAAL €1 9. B AHE SIS%, S60EUA A, WAL A dl QR A4e %A



106 EICEIR]

R-uyel 2l »0d 8. R-uxe-il wslarl 2t 2B 21R0 aeu 8. Widlul
20 UsiRL AAMAL RS 2uaal S 9. WAL AR URHE R4S SLdSiog-
(AABAL 2R - cctyRdlo), BFenda aqe (ddxdla), siodilsi Badd uye (A1)
Q12 LS A5 9. 20 AR BURLSHI2L 3 AABAL SR 2150 9. 13 sulaaul 21dd 9.

ML s1UENA dal R-Bauialld aqerdl 2iagusdl s s ellds 214
AU ol 12 %33 9. FAMRAL dal s16IERAA a4l vl 2uaR HARBs
(B. =L, ogaulis RAs) 6ilrs (B.el. ASRi) dal dea (6. &L, ddts) ddl o d
AAARS ML 2R (21ul4, Bruda Ha-l-, [2121z+) Sl 8. B YRS
15 (A 281 31 9 3 d 2L (-NH,) 2l 5161 [54e (COOH) e 2uafmsel uslan
eld 9. Al g€l el pH alol alaRil 2Rl 2Rl 221 otedldl 28 9.

i i i
HN—CH— COOH ——= H\N-CH— CO0 =——= H,N—CH—COO
(A) (B) (@)

[B]1 a2z 2uulHs a3y 56 €.

A Fld Qg weldl vaied ¢l 9. d A 3RYR uaL €l ud 9.
SRURLMHL s sO05AA A4S €U B, F R-UHe A AU Sl 9. R-u¥He
Pauda (-CH;) »taal Sasa (-C,Hg) & G2 vt —~CH, 44 [1 sl 19
5161 ] GeleRnl dls WS URSHL stel(Fae WEL 16 16l %l 1oL 8. 235185
IRLLHL S1605UA 5101 A1 20 5161 URHIGL €l 8. 3RRLS g ([eid av1R) 3
AW (s 5 dell ay C = C [goit) Usi-L €l a5 6. oflo wel [l PauRia 8
% 2elOLE WA 9. aRu oL (UMl S[2 2R dues Pruid oid oal 1o 9.
2l FRo1RAS Puarid 18 2elsd €l 8 R d {ARRAUSS, SAPUANDS dal
214 [PHAUSS LS A5 9. AL AABlEAL HUHIL A HE 5 ded S8l 8. dele dle-i(blg
Ul sl g el . (dad da) i defl Rinonsi usl d de a3l eld 6. 9 di
O1oARHL HOLL Feil vioviiel 53 250 L 7 S2eils [ 1263 2 512813 5t stellRis
AU %Al HA B, 1L 51281 (AU 9. F sluAUAUL Al WAL 8. AR i eeid
9. sedls uallaiiml [Aldre 23U Adiiallml ad led Aa-iaon [ARS sl 1a .

acid AL Rl oL SRS Aol [QuH 251H Do 2430 waL €l €. duiel
Sedls S 21 63 - 23+l ol 16212, Y2RA A AUBIA D, U1 A A5
AL AL D AR At A[EAIALDS 58 8 1 %L ML S1R82 A WA A5 A1 120442l
Al dl dr fsaaiields s¢ 8. ARG, s, waBFB, yREA i
ASRRA st s 9. 2i3Rles xR, waifles xR, saulnles xR, 1 RIS
RS 2 SRS 218 A [se>M21544 9. DNA il RNA Fal 45665 1R
WL Y[seaiields Hud 8. Y5455 RS Fal 5 DNA il RNA a8l s dils
514 53 99,
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CH,OH HOCH,
()
(llOOH
OH - A= g
HO
H
OH OH
OH
A

C.H,,0, (0%3\135)
w5AAL (s1dilza)

CH;—(CH,),,— COOH

52 2R
(CIEIEPENERY)

(0]

Il
o CH,—O—C—R,
I |
R—C—O—CH .
CHZ—O—I|3—O—CH2—(|JH2

OH ~N~
. R CH, | CH,
sialafs (axdldw)  CH,
NH,
™
NH
23U (W)
o
1
H

yfua (RRMHEA)
Sl S

CH, O, ([Roiln)

CllHZ—OH
CH—OH
|

CH,—OH

Praia

HO

el 2w da ([alga)

HOCH, 0. 3l

OH OH
BRI UALSH

HOCH, {{22&&

OH OH
Y[R3

y[sa2i3

107

COOH (|300H
|
H—C—NH, H—Cli—NHz

|
CH, CH,—OH
Al ARA

AL iR
0

Il
0 CH,—O—C—R,
Il I
RQ—C—O—?H 0]

2140198 (R, R, 41 R,
52 YR8 B)

RSN

OH OH
23[R

I EEREIES

25ld 9.1 : @dd UellHl %al HAAL Sl YMIR HR1AAL S161FS ARl tise



108 a[dsiir
9.2 walls dny [gdlus Anuausl
(Primary and Secondary Metabolites)
dd AWAAL AV AL ALY AL 25w d AL [AstiAHl ged s
efesiol 9. awdl-dl @A FAlRD 52UMl 2Ud 9 2 w51 G dl dd 4sAld
el ScUML LA 6.
A 515 FARIAL 15 €] oietiacll Sl dl AMi ¢ 5161 LS 1URIL Fal S Sl
RS, A5 A AHAU 53] Asld. i s100] A Sles 9.3 sallaciHi el 9,
UUBL LAl FAARALA AAMAASL $ELL 912, Uil Ualliimi i 2L ot o 1oL
el 2usla 9.1%1 euldd B, ad walis aauaus
sres 9.3 seas [gdlus auuaus seld 89, AR 1S Al oL 5 Yl sl iR
sanel 530l dl dl 20 wals Aauus Ras
Lysgeil SARAS R, A=A PR, goq3) 2auel Far 3, suesdlss, SIS, 01R,
HlesElSS WWEA, SR 4913, lcigas de, WL F[s acd, 300l 3osaed, URSYH, S8R,
24 Hilefiy, g2l adi, WAL Adl 49 S, AR »uudl [dlas aamaus sda
lAUs dd AU AR dd AOIR. el (51025 9.3). WalBis AAUAASL sUd 51 52 B 2
QIESR] SICLRERICH 2HIBLs izl el olol ood §. uid 2l il
alsery DRELCICILEVN D ol Rllas 2auausi- ofist 3 sl el esia
£ dlt sciRent, g5l adl2. L Siisl] gl el (Fal 2612, viluH, HAULAL URSYH
W usldl 2012, 4R, Aydil AR 2 L% 5a) Hel@iel sl Hie Gualail 9. Sedls [gdlus

AUAASL 2URLS 20LAAL YU €. A010L USCLL AH%
L AL vl RRgd 210010 5291

9.3 8¢ ‘%C{MQ\L,@[ (Biomacro Molecules)

RS glod ML AMUAR At o181 % AL 215 A4 [ARRAL 2L S 5 Al YR
182l @o1™2L 800 sieert (Da)ril AU Sid €.

SRS gl GAUL HL AR USRAL 51U AL Fal 5 WA, lsass 2R,
WRASASU dAxo [ sl HoL . [l xiudied olle sl i Sl ALyl
PO 10 6212 Sl 5 drtizl ay €14 9. 2 512221 FAR 22A 5 AW AL Bl Holdl
R[S AULSAL 6L USIRAAL €14 9. 15 5 FUeAl HYCUR 15 N2 Sleertell 9L 1y 9
anl AL T YEUARY 5 YaH FaABR, s8I . BUIR ¥ RS gL PAUL Al WAL &
AR 6168 218, HAAL 68T FABRY S 21 B,

(AU SeAL HAUALE 12 BLGL FAHL %Ll HOLAL A0 W42 uslal §. dl 2 412 (AU
% 9fell 18,0112 800 Da gL «t2fl dl uBL RS gl AUl Hauld o18e (88L) 20824 dls
AHLAL A 9 7 el (UG AL HUEUR HRLAAL AL €1 6 o 2L % AZUHL A
Houl el Ui SRR e 6{lo UedlMl d Aal 1A 6. w12 2L Uelladi aldlt el
LR sy AAAL [GE2d WA 6. sluAuU2e i 2w, oflog uedinil 254l 4 WA & dal



‘%C{Q»{'Q\B»fl (Biomolecules)

Y25l ot 69 o WIRIlHL AL SIA 8. 2L SIRBIA AL Y2l
ul2sl 23U RS AglA FAUL AADL AT NU B, F e,
1ecly, B{oetl GLLoL S1d 6. A1 AL (&S 618, 243 A2l

U sld A el SR s Holste UM A

AN A

53689, SIMRRAY ged 2L 2IBLSIAAL 68 218, URS AL

N N

%Y Gld 69, WL i vise{lowl AL HollA dd Ul vUdl

=N

N

Al AAUABLS AEL 6ild .

A Bl o8l e Ul Wit Al A0A[RLS A8
(et wint-l 2 (w22 Selotg scMi 2Ud dl st Blal 1oL
5 agdini well Al s HeuMl wd agd 2uusL 9
(sires 9.4).

9.4 W2l (Proteins)

~

Uil i difruresed €ld 9. d 243 2Rl vl

AUl 8 % WL olt Al sAd €l 8. (sl 9.341
Olclledl HoL).

ULs WAl AL 2R UM 9. AL 23R8
20 WS-l %l 3 (G, e, Ad-l, AR, WA, Beis+,
Al AdiR) €ld 8. Weld auuifan €l uig [auu
MR €l 6. AHUAHRHL 215 o HidlHR 8l o] AR
“n° AL ALRLESHL YRl U8 Sl 8. 2L 1R (9l 2L
ARSI vot % Heayel 8 FH 5 ugdlall dinel useuMi
A 2A0AIA 5220 5 S2als UL ARG AU WIS PUALS
€l 9 -l Yddl VIS glaL A 8. 2L Ad ez Wl
L A AR RGU HSL Hod Ald 8. 2L USIR
2ABAL RS 2UA2US S [Birapilaas SIS A5 9. [Birviias
2SI 9 5 % BURLL ALIRHL 6ir 9. UL BUUBL AULAWUS
ML SR yddl s v veEizl s3A .
AAHL WAl dRll olal S1L 52 9, FaL 3 sluRuueaiel
Uins gedldl sz s2uadl, Sedls Asfid yeodlal

N .

2803 2AUU 9, 52ELs AL AU Sl O i S2els BAUS

-~

AU A D (51025 9.5). Wil Y[R sicost 3 Hva woidl

109

S5 9.4 @ SN, U1 KiMRE

G a sila™IRAL
uldgd yww (%)
well 70-90
NEIE 10-15
stoll B 3
ICIPRE] 2
(5a6s R 5-7
AL 1

5025 9.5 @ J2dls WAl 2 Al sl

ELR sl

PR 2LdARSMA RS Yeldl
[E[_Qﬂ"l Bl

Seayfen Al

CR] ET RS A0LS1RSL AWM ddd

RAe: (A€l) Ade-uauel
(131, 24, id:Ald Qd13.)

GLUT-4 oG siote SN A
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OEICEIRY

WA 8 A AU DAL Roydls olusizde siellsnluds Ail5uw (RuBisCo) %
Yoo, yeltel WA 8.

9.5 @l@l@@%lé&ﬁ (Polysaccharides)

SRS 2g1H YUAHL 6se AR FH UUAAZASEA (s16lll2d) Rl 244 %2 1AW Al HA

~

o RS asul dloll dual €l 8. ail wall qes adls 2uda [l

~ S

LTRSS 4R1adl MY L (SWAHiL 24L) 6. Belewl ddls A s olgds

Y ~

WRASASS 9 % 215 % Us1RUL HIAUASAS LA Bl 5 oG slormiell il €9, AL s AHUUAHR

.35 3uidRd 2a3u 213 (Hesn) Aeyelinell o €l 8. uiq 21 adrula wall»iui Glod ¢z
23U AU S1U . WRIHUHL 15 244 3UIARA AU S 8 B 2l S1% L 58U 8. Syl
g5l UUAHR 9. 215 UUARASADS Yual(FH 5 ol siarmt) L wHeU 931 Reylol suR
Sl B4R Hirt ReUAI0L 58 8. % risd €l O A 5184 Fell A i 8§ (2usla
9.2). 2218 §leisiz [Bdlus AAuAL oirid 8. dirdani 2212 2UR (1) 20247 §aell ezl
AL AL A5 B, 21A-20ARA 012 Al R 3L 200 B, AdinHl Gulsd FRa

sadl oAdl Hodl H2l. Fel 5180 d AR A& RS AsdlL <l

}t-t,) (B)

& £

_——
/ CH,OH §7 CH,OH
=0) O QO
it OH OH
O O OH
OH OH

2u5ld 9.2 1 sc Sl audld suslina M3us



% a248)241 (Biomolecules)

il stuglald Ayl s gl . anulasdl goiglel s sl
A 3L 22U ARLEL 6. gect™l 4l ol e WAL Adl 1oL ©.
d 2Bl 2520 A4y AR 2a3u2l]l uRaAlld 25 (Fdl 3 agsinmAHIS,
N-24[219¢ A sl a9l el B8l ot . ARUELALAL llel-551e
e WAAZASSAL otriedl Sld 8. % 51698l 56 8. U ed WAASAHA
W cd AHUUGHR €U 6.

9.6 5485 A3y (Nucleic Acids)

515wl @dd Uellel YRS gl GOLUL %l HOLdL S USIRL 6 8E, AR
4 [5a8s w8 9. 2w la-y[saxietds 8. % Uilaaspndx 2
wifdtield sy Ale Bs 1S wel @dd ugll § st ardlds e »eHl
@1t opeLd 8. Y [5ads A ylsavieid sl Asadl o 8. 2
[sa2121698 AR [t U5l AAABLS sesi-L wisiarel ot 9. F3L UaH
ges (Sl Ay, ollod ves HAASADS 27 Aot ses s1elRs g
AL 51252 ClUL B,

A A" 5l 9.1 el il dl wial 1Al & 4fseds xR 21de
(Auus1d AL AUS2% 61899 Fal 5 HU3-le, dal-ll, YA, ARl
A Al Gl 8. sl vt oauel [GRenfid wEld 9. w12 susl-l
ulerafud MREAA ©. [Qunasly Tod wild 24 RRMAA ¢ ©.
Wl B0 AL sl Hadl a5 Roellos (Mia3uss Uedln) el
2-Riif5uRels €l 8. % ylsa8s R BRI Bl A © dn
Rati[sa2e0-4 (5485 218 (DNA) 202 i (6l Aal 4o 8. d-
Rell=y[5455 RS (RNA) s 8.

9.7 WAl A (Structure of Proteins)

FU 5 A olcledl Yoot Wl [Qud WilauR €l © % Bl iRl
vl oid Sl 8. 21l AL 212 el el AsalHl FElL gel ElU
. 25160MS RUULBLARAHT AAALAL A6l 2UEa5 Yol A €U B,
(%4 3 NaCl, MgCl, 49R.) steilfis et 21824 RS Aa-
(F3 61t Al 4913, ) 3910 % 53 9. Ailas Astils 1885 -1
Br-ulRHulBLs 2o a1 @aldstidls Wdladl 221 A1 23U AUsd 53 9.
AL RS 54 212A 5, WAL il 22t (A9l il - 52l ua 2L
AR Y, sl [Bcdly AL 2R O, a9 d WAl waffs a1 5¢ ©
(sl 9.3a). seusl 530 5 WAl 15 LU AU dl el $L61L 981 U UUH
U [HeAL 1R 2 HRUL O8L UR ilAH 2L 2R Al HOL D, uuy UL
l

Rl 941 N-2Bide AR 2R w2 2iH 2B 2R 94

g
2

111



(a) walis

(©)

(d)

112

drilu R
SO

JLAUESLOS 614,

AQas

25ld 9.3 1 1A dAraAxAL RRY R

OEICEIRY

C-2livtet PPl 218 58 B, Wl
dg seudd 24 €8 Yol UL el Gl
ud d-ll dg gaa-il 3 addl $iu
9. (sl wWdl [Rueldl wiss)
ARdMl WEA dd SedlsHl §dd
A3UML OlsAAAL 1M 1. WML
Holl @G §ddl Adl HA 8.
2 UL YR WAL g
azuml dleadidl e ® aq [gdla
ARAU ¢ 8 (Gusld 93 b). d
Buid Wl aiefl gmal d-l Gur
o ldl Gl wldl edidl Hiss
dleonddl €1d dl d- gdlus ux
588 (sl 9.3 ¢). o Wl Bi-
uRHIEL 2a3ut Welld 52 9. gl
AL WAL Flas uBul w2
2155 23U 2AAULS S1UL 69,

sedls WElA s 5 el ay
WAt 5 dudl vel sl
AHS Sld 9. % USIR ucds
WUl 5 el 153 150{lo-dl
QL& ALsUAA &1d 9. (Bel., tousl
oide H{lHl v, - (edl)ll
2156{1201 U AlsALS AHEA 5 U5t
gcfl AAUAL A33.) d ULl
A UeBld 53 9. ¥ Wl

AAls AL 5 9 (21502 9.3 d). Yo i [uodiolld AR el vl otd €l 8.
auiell 6 21s0{lol AL €12 69, L2l 6L U2l M54 ¢ A 6L UL BUsH f USR-S 8. %
21506{1991 A8 A5 Wy [BH1dl6{lA (H) 6t-ildl 9.

9.8 BRIASL (Enzymes)

AoLMOL MM Biasl WAl ¢lu 8. sedls 4 [5ads R8s GRiasl ¥3 ad © d-
Rouasr 58 9. 515 uRl Gaiaus vl [l glal 29 530 As1d 9. GAASHI UL
Wil Fol wials AL Al Ho 9. F AL iRl gualel odd dlu 8.
WiSledl FH GaAusHl uel [Bdlas 2 gdlas AU 2Adl 1A 9. 2R dH gdly
AAU(2usl 9.3 ) %l dl vald A 5 Wl guidll Hud, (FUHIR) Gt d-l
BUR 294 SAaHy 4Adl $ld 9 el gridl i sudl-2aoll dllsaida $ld 8, el s



% a248)241 (Biomolecules)

oLl b2l & oLl oisil 25 €9 il [Alre ot ulBY i 58 9. BRiASL AU 2n
5% vAL S 2L 6 Al UBus Ul dllsald 8. 21 UsL2 Bias AlFU 22 g1l
Al Gl 63 GARd 53 9. GAAS BARS s MS BARS Sl 8Ll oldL UsIR
el Wl 8. uid s el @ie 2% 520l %33 9. As1IRS GARS GlAL At 14
EOLEL UR SAUNAYAS 514 52 8. 212 GRS GlAL diudis (400 &l ai?) uR aladled
255 oY 9. ALHLU T GLAL AUl (FH 5 21RH §¢ 5 UESAL BRAHL) Aal Holdl
AL HOqdHl Al Giast RUR €ld 9 i dM-l Gals alsd Gl diuHid
(80°C 2l 90°C qHl) ual [Ru2 & 8. Gua-il GaAAsL ¥ auilBRs (Gwi-zlell)
UYL A dAlRAUML AL © d Gl 22l €l 9 d d-l [l 9.

9.8.1 AAu@s wlEaz (Chemical Reactions)

BAAS 9 7 dril USel 3L AHD Ad, %3 5 AABLs UEAA L O 7 A1BLs
AL 6L Us1R-AL URAAA S1U 8. 215 olifas uRdd FHi ol deall do1R Al il
2AUSIRHL 3UidREL 4™ 8. 2w olllds UBAHL sl sl WRadA wy 8. 34 5
6128+ 2ilo10lA wiellui uRdd- wud 2iadr di welld aansi 39, 21wl dilds
WBAAL . 3uldel w4l oltid ded & Ady eltid RulaL ad 21 o AuaBls wBul
€. GelsR dils :

Ba(OH), + H,SO, —— BaSO, + 2H,0

2L 215 2510URS AR WEAL D, ddl o Ad 221341 Faldeny-al agsind M
ad. 2 35 s1Als RS UGB B. clllas 5 AR UBUHAL -1l A4 2ol
254, AHAHL oAl Ut 412 S1d 9 A 2L a2 s3 wsiA.
= 22

ot
A (2ol 1551 Sl 2L e AL UL 58 8. Glllets AHe AAARLS UBUUAL €3 21y
51250 A8 AL glRL U Ueuld €l 8. s adrelsd Ry 2R uds 10°C
druMiAAL adcel $ searefl wEuiptiel e sH9L: 1Bl S 21581 A A1 9. BRd (Belwd)
WA AR UBUAL A v Gl 22l yel 21d 8. %R S1S GRS gl
Al GARA UBUHAL 2 AR UBUL gLyl A ulEaiviie vel R S 8.
Belelwl dls,

SRS el 93
Co, +  H,0 H,CO,

Sl60 SIAISALSS wiefl PIENEPERERS
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21 UBUL G5 619 HE vt o Healldell i 8, FHL 215 selsHl 516URS R
200 21l FrHieL 21 69, uid Gu-dl WUl siNUUL €193 BRIUs, 5I6IFRS Sl inl
12304 dllst oulatefl yal s © FHi steils 2R84 600,000 212, Wl A5~ o1 8. GAAS
2L UlBALAL oL 10 Pl a1l atl 530 €lel. G sl 21 Alsd eSlsaHl viseusily a9,

SR SR GRAASL Sl 9 % [AAY UsRAL 0145 5 2492 —s WEARAA BARA
53 69, olgARR(A AAARLS WEAHNHL w2l ULs AW 25 o B[ BRAUS AsA 5 Yel Yel
Y1 GRASEL GARA A 9 dl d- AAUARS . 58 6. Belgwel dils :

oSy — 2 wu3lds s
CeH 04 + O, — 2C;H,05 + 2H,0

g sinuiall wuzlas 2R Fule ad d 215 ABLS U2 G1RLAAL D, FHL10%YEL FELUSIR U
Btus AAUARLS WEAAA BAR 52 6. 341 dH USU- 1441 UAA-L HOUIRA 528 UL
BuRlsd UBAiL (A9 28ial 3Ol UL deiss AR ARl dd ASHL 5 2Ls o AUARS ua
s 56l 5 el ay UBALL gl Yel WslRil AAUARS i Gaulerdl oiild 9. HuRlL S51d
2yl 25 RAfME dlses RS RulaL i 9. 2012 A 15 Rafaui wauglas
SR (el 2 9. dleeui 2nadan uEul iU Guasl ua gkl Sa-la(duesicia)
[Ftlal 2 6. €]l g€l Raiinl gel el usia-l Gauesi Muie asu 8.

9.8.2 Geausl giat Gl el AAl@s 3uidw 5dl Ad au © ?
(How do enzymes bring about such high rates of chemical conversions ?)

WA AHYAL HIZ GAAs (A9 [Agd 2edin sdl Wl ulBd L [Q9 »uel
uddl el s3I AsAL lu ANAMS 5 AAUARS Fuidwel s uEuL €l 9 Ful
Rl AlugHl 3uider X 9. dd wEAs (S) 58 9. U BRAAS s B @A
A8 s Br-ufRHel Al wiad Wl 9, % s wlas (S luy (P)ul 34 8.
uiBls @zh dn A Yoo addl asw.

S > P
wiEus — dlux

wBaEl (S) Gaiasl uBd 2 ¥ [ 3 vial (3usl) 43U € 8 a-dl wa
iy . uEuel ABYU WA ds UAW WH 9. 21 USSR 2ds GAAs Bl
A5A(ES Complex)- Muiel aia 8. E (2h-ottdn) GRius 2% 52 9. 21 dga-i Ml
2 215 atlBls qnu-l vedl 9. uBuel GRlasl ul3U i 418 AU d eMax ulEaielH
Al 2l (Rl 2id 69, e A5HU AL - AAUAL sEU B, drl ussl drd % s
ol qed 3 [Faley yel 2 &, wedl 4B 22 el lusy 3sd 0ix 8. oflon a0l uiAelHl
AL AAluorel AL FAUA €9, FUldReUAL 2L U 5[ AsHEL 2AdAUL gIRL AU O,

5
8.
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R - i AsHRL AR2AL
2l uldus 2 Adluwdl ax gl odl uldlRd A

AAALHS AARAD A US D, 2L AlsA-AL e 3 B BAAs a2 Ay

3 ol ot o Herad] AU S Al R d (Griegt) alsa
9. 2ladl Aol 28l Glod (ulsd) a3

AL A AR Gld D, A 2 Roies 2udu CEPERD

<« Bl (S)

gl el s dl d sl 9.4 AR €S w3,

2l alsd

Y-uig 20l alsa 29 52 9. X-va aouousl
viaRall gL 6B 3UIARRHL $3812 YA 6. 6 dd
Ml vl gddl 9. WEUS (S) 2 dlux (P)-L a2
Al ML [Brtdl 9. ol ~luy wBel s2di Hlual

AL Sl dl UlBUL oleL Go{ld Sl 69, L AaRALHL U [uss (P)

2usla 9.4 : uBy alsarl seusit (MBu-l wal)

e st 2 al5d- (1) giz){l iagds Aol 2uu
9l olel Gw{ly Ul 3 2ad waldd wiaL >l id:
Guily 3 alsd vuaeus uBuIML uBUER G221 ulsd a3 qouou-l siaramisl uaR ud

N

ud 9, Bl 219 quonou-l staral 922 w3209 WEdAL dsiada uBA (Ba-) alsd s¢ 9.

BRAs wEd viaziaq vl wEaeluisl dluol A0 3UidRHL Hee 53 O,
9.8.3 GRS s1iugld (Nature of Enzyme Action)

ULs GAAS ()il 341 UBUs-A 5181221t %lal 1ol 9. o+l A12 uBus (S) A5 Gids-
uaia-iga (E.S-Complex) [aley 53 9. vl 2get Hcid Hieor A4 4l q2ad 26 8 ¥ «{luy
(P) 1 2uRaldd GiasHl [Qullrd i 9. d-fl uddl Headl -1 Gl s-{lus-2iga (EP-
Complex)i [HlaL ey 6.

Gus-uBu-=i5a MR ad d GaAlRa (GElud) W2 cid 2udus ©.

E + S ES — EP ——> E+ P

sa Asd

GAAS BUldl GRS A5 1AL A00HL avldl asy :
1. Aad wBael Galas uEy 2 s 9.

2. el s GRias d-l 2SR tleddl AR 52 8, el Wbl Gias e waeidll
ALY A .

3. GRSy uBU 2w ¢d WBus oue AuSul dlu B e uReud @zi uBuel
AAABLS 614 12 B 27 Al BAAs-~{luoy Aga- FuleL 214 9.
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4. GRS QMBI Alum Hsd 52 9. 3Hsd 23 GAAs 2=y Wl 08 A
WS dUIR U U £ 2 Gelusus 53 vsAR A 8.

9.8.4 Geaasl Bulald u 2A sdl ulRanl (Factors
affecting enzyme activity)
o URooll ULl gcdlus AAAIHL 5251 U 69, d GRiAS] ABUAL ULl AR 53

8. %M 5w, pH, WEAsl Alsdldl 22512 vadl si [Alre a8 Glas
Al AL 5 ¥ d-dl Baelladid Raxd s .

dAluHid 2 pH

Blus M A drwdid 29 pHHlL HallRd aot (Rl s 52 8 (2usld 9.5),
£35 GlAsl HedH Bulallddl 215 155U dluML 2ie pHeL UL 214 6. ¥ $HU:
St dlUHLA 21 SredM pH 5& €9, 1L Sedd HIudl GUr § {12 Gaius-l Buraladixi
galsl A 8. {13 diui GRiasl Baeladia [lsd 53 e 6. w2 Gl diumisd
Giusl Buisdladl aw 531 & 9 s1201 5 ol Wil [[Aeilse wi ©.
ulzusHl Aigdl
uBusl AlgdiHl ARl deidl A128-A412 AU GRSl WL 4oL (V) all €9, ulbu
el Mo UBAL Ao (V) Wit a4l uedl Wi sl Alsdl aal 69l 4Rl dil atRl
2l el 2id viedl Hie A 8 5 BRiAsL R vl WEUSL 2R 219l €1y
£ 2 UBUSL YL GIRA BRAAS A el 24l U] BAASAL 15 UL A WEU S AHLRUAAL
2R AL ASLAdL M2 Hsd el el (2uslt 9.5).

515 ueL GRiasl Bulalladl [QfRe 20dell-l 5 % Geis A1 251U S dril glglHl
Adeald Sl 69, UL 5185 JRA1ULL BeAAS5 AL BL4A 2 dtl UEALA 212504l & dl dnl
AR, 2 o AU RS 5E B,

VinaxA
(a) (b) (c)
z 5
& =
R Vmax (? ——
T 2 3 '
> | /]
(% > = |
S | |
! |
|
| A -
pH AluHL K, [S]

25(d 9.5 : (a) pH (b) dudiist dal (c) WAL Aigdirl 33512+ GRAlAs{l AlBudl U2 ueua
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U1 A S defl 210885 AT UBU] AL AHIAAL 4R D 244 G2 S]
Baalddil 2ad 8 d an wlaudl (¢s) 2aus’ s 6.

sl ulbaiel Ald ous AAAUMS AMIdlAL s01 23U 20 WEAEl gl
GRS WEnel-Ase-2a 18 Asas wludl (¢Rs1d) s 8. uReud @3l
wiaell wlzaie{-ossuat-2a A2 Ll Asdi Aol Bl 50230 GAus WL He (1)
wdl oy 9. Gelewl dls AlsAuls Reld o Hale glrl AarlHA 5 % UL
wEal Al5un2 08 4y AL 8R1A B vial wlaudl »iaRiasiHlL Gualol siselRu
SRS [HABId 5341 HIZ Ald O,
9.8.5 @c@i%gli AUHSW A C{QHCSQQL (Classification and Nomeclature
of Enzymes)
€21 BRAASHL AH, AA 5 24 H0U1 25 Y541 D, GRAAUSL 6121 %€l el UBUL1AL
BAHRSU HUHIR A el el ARGl {5 s 2l 9. GRAASIA 6 AUl dal
wcls a3t 42 13 Guasiinl aollsd sl UL B, Fef AUMSA AR A& AvAL YR
2R 9.
2iFARIs2 B [ Reid@alpa 6Aas 3 % 6 uBusi S 24 S a2 2iiZudl-
24521 GARA 53 & ¥4 5....

S (Reat) + S (MURUSTH) ———— S 2A[FA453 + ' R,

215 : GAAS UBUSIHL 25 %L S A S A 15 UG G (SLOA% et )~
0idRelA GARd 52 €9 %4 5....

S-G+S' —— > S+S'-G
SIS QAU : G s 21223, A, WLSs, U SURRS, s161r-5161, 5161-SALSS 120l
P-N 6itl (51282821 oit)] salacuy- U3 9.
AR : dfaoues Riad uBusiHiel ayed g2 sd1 1 dsouddl GRlus 9.
Ul 0 2a30 (ol Rule 2 9.

X Y

I I
C - C—X-Y+C=C.

2USUHABA : ial otaL o GRAAS 5 % wstalla, cllflis vtaal sielly AxeesiHl
iR uldReld GARd 52 9.

(GO ¢ GRAS & % 6L RABNA URUR %BLLL M2 BARA 52 8, ¥4 3 C-O,
C-S, C-N, P-O a312 6itil [(H3181 012 As0udal GRS

9.8.6 ALSRS (Co-Factors)

BRlAs s 5 s AR guieaiinl it ot €. e9dl usl sedls Ralaxl
Brauidld ges ¥+ UesRS 58 9 d GRlAs WA ANTA d ABAU oi-ld 9. 21
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BElERAHL BRAASAL Mol WAHANL QUL HUAADH 58 9. USSR 0L
USIR-UL S1A 9. URARS %2, ALBRAS Al Hig HiuH.

R Y

WRARS a4 s101FLs AR €U B 2 d 2 Aesisiel @3uni
el Sl 9 5 d AU A2 UL 6182 BLU 9. Belewl AU BRiAs
UASALSIY 2 521An ¥ el URLsALSe Bli[5U 21 wiellui [Quis

AN

538, ddl €ld UiRARs uHe U © ¥ GRiASAL AlBUdl Ml s ol

A N

€l 8.

AS-BRAAS UL S1ATHS AU €14 B U e, HUBALSH A2 AL
&l[B15 1A €9 % ALMLA AL eMaL o 69, -G [Afan Biu sl BallRd
WBAAUL AesRs a3 s 52 0. s Ae-GRAASY Hou s wes
QB gl . Gel,, AeBRAS MSIEHMUSS 23S s-yfsaiieds
(NAD) 1. NADP, (G2 Rl 4ud 6.

BBl ot Biasi-l AUl He dg-2uaq-l 2uaasdl edl ¢l 9. ¥
ABa 2ai u waly gudl Al ud-ay oy (AsAUlws ol =
Co-ordination bond) 6i-ldL €. 24 % AHA 215 5 dall ay Ax-aY vit qd Uus wia
BAd S1d 8. Bel., URAASELs GRS sl [FAUEIR WA Bis vis AesRS

23U A &Y 6.

Gias Ul %l USSR VAL SAUHL 1A dl adl BArs Baiiladl
A 4 20U 9. Al e wY 9 5 BAASHL BAls Builddl Hie AesIRS

Farias eyfdst olord 0.

AR

AAHL ids [QAdl Adl MO 9. Al AR A2 2 AAUAY
WEADIHL AW AHAA Bl 40 8. A4a Ullul dal a gl sal 4adl
crrallel A28 %l dRlcis uletel sl U dl o HEL AL €l 9. dl UL Y
ulaer ugl B e B 3 oA uwadsl A M sedldl qanl sl 20d dlasadstil
stotrl, e84y A 2Bl Wl Mol atl du 9. uwdil Al Ay wAR
220141 w1l oAal MO €9, 290 AR (1000 Siea-el 2A9L) Aol AR FABRAL U .
A AHL AL SRS, HARABAS G, SUABAD LA U530, 32 1R, Fruia, ~ylsaaiiend L,
Y[EUHALS A 2L AUIZL% L ASAU FAl 516URS RAUBI AL HA 9. A4l 20 Us1R-AL AL
SR S USIR-L A [5UDTLS U Al 4L 8. 2A0{ 2 At PAAAS U S1U 8. FHL 5 AU,
[Peruzical sizedlsd ad 8. siRsllAfMl s1Rsdsd USlsasd Aadlo-il Al 1o .

ADAAAHL HIZL ARL USIRAAL HSIARAL Fall § UL, =[50 SRS 2t WlaAsAS
AL MO D). (AU U2 112 LA Slelloil 51280 0 68 2AU[FAS GUIAHLRE 8. ¥ He12AR, WA

Gl 8. ¥ el el desiadl ot . WAl A [AuH WlAHR € o AL 2R iRl ot
9. 45455 RS (DNA 21l RNA) y[saiiersd@inl sl o 8. gd Helueil
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AAALL UeLgsH Fal 3 walis, Bdlus, gdlus 1 Agas Al gal 1o 9. 4[sads
SRS efldge ddld ad O, WaAZASYU A arul, o141 siuelanartl sl des 1
AlRULElAL olatssiarl 8425 6. d Glaarl Y 230 UL Sl © Fal 5 (213, Sl 51+ ).
WAl [afart sinla siainl ueld 52 8. %4l sedls Galas, w2604, ALdlaAr), Hd:ld 21
oflon Secus oleurnily Wl Siu . Wil R Al Ay HoUHL Al Hag WA sidw-
2l AHU DalaHL Al g, Wenul %dl Hag widlH 35150 (RuBisCo) 9.

BlAs WAl €ld O % SIML g AAABLS UBUAL M2 BAs Alsd €l 8. Rofintdu
BARA Alsa 4Ruad ~Eass RS 9. WAL BRAsl Henu Baelladl we Sedy
i, pH, adiR-l suaeusdl €lu 8. Gias Glal druia [Anolsd i 8. Gaias wlEy
Al5d 2 20l 52 B 2 UBALAL e AR B, 4[5aSs RS dudlls MRl des
Sl 89, % HilEdl (g UlHizll Al 2010 R 9.

ALY

I MRl 38 7 2wid 2.

2. WAl gl daxd dieud 9 8 ?

3. 10 vidl Y& Yo YA HL 5 % LS. HREMIR HRAAAL €14, vidl Gellai Akl 5 %
UL AU, Ml 2allsel gl s3dl €, an udlediz s 8 ? adl dwi s3.

4. aUHaRs vixe ds wael GuaiaMl ddidl WAt Huledl Hodl 244 d-{l A€l
oillell el Wlrsg 2w uadlos=t oudl. (34 5 Aled-uubn adi.)

5. lafEAASL oERed qsiq 530

6. 9 il s (el Guasy x1isa (84l 2im Atsdl ALl GUaioL 53 Fa-2ARiHL
wigan oisiiddl ast et ?

7. AAUS B AR 2, 5L EIRL

8. olex Al oirell B 7 9 Flasid d-uall o ?

9. WA, AR, de 2 WAL 1R oLRLLALs YassRL / ularRl eididl dal SUS WL so-l
R, AL, URAAL dAl AL dlid ulaml s20.

10, Wit 530 3 @iz o4l o anufiiadl glal See Aeydinnsd Rula i 9 7 a-dl gani

Yt gL e GAUlRd s1010 WA 53, Hepd Wl anuld ueldldl quia edl 53
8 7 dul aniulaadl Sedl WARHL el WH € 7

c

11, GRAASIAL Heayel iUl asl 52

N >
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10.1
10.2
10.3

10.4
10.5

SIS

M -deissl
AHCUY 1]
HS T
n4ls20

2 4ls2014
HSTd

uswL 10

SAS v s
(Cell cycle and Cell division)

9 tH AL 9L 5 ol Aepal uedl A1l Hiel 31 A €A, ddiisll Dad-l A3id s %
stull A 69 7 il vl U9 3 s sl viedl Hiel awasd Fuie 3ol Aa
9. 9lg 2 Ut oL SNl AlglBlsdl 9. dal ol o A4l 3Rl 9. 64l o
sl oL S0HL (oot Wil Ut 52 69, 825 HIgSIN Ul [Aeuo- eHuq ol
ouAsINLe, (RHLRL 52 6. 2L el iR Wi suasivl 2uuia 9la 24 [eus- wi
8. 215 % Higsid dal d-l Al 9fa dur [[ewesel Fuier wHdl qaMd st
vl aBl 9. ollon 1AL 9l A [[eUSstel 2ildl AL YRl AUl 6lle Bs % 51N il

SN HR1LAdl cienely AL Gl €9,

10.1 5145 (Cell Cycle)

/

SN[ oL % ADAHL s Yol % Herayel UWBAL . siufaeio sl
DNA- a2t 2 siugle i ©. v ol wEal o4 5 siul@ous, DNA
%A A singla s oflo wa dsfad JAd dod siufdcus 2 suaside
UGN g, w-iliga dRradl Aald s FHHiem 3ud 9, S d-l gl g-lldgesd
(2o18ir, i 825l AsAURL il U2 ULl 6L LS e (et wiMal-il g2l
sHA SINAS 5& 9. 9l weL SINAfE (SINRACL %ML Addl AHIRLAL Ae6L) BLs AoioL
ulBuL & wHL DNAT A2auel siuasl sl 2s [Qlre doss e o, siufdous-
g0l (goyfBid 3oyl (DNA) #ed sa-isy gll oiln sl [Adel W .
2L ol % sl -{lHs [Rese deo i ©.
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10.1.1 5195+ Asiss1ll (Phases of Cell cycle)

alElBls Asiu-dl SiNAs WL S Aate 53
Al ASIA. U S QML UALS 24 SALSHL 2s AR
(et W & (usld 10.1). 0 sluAs-l 00
(alae Aal i [Aldd usi-L SIMUL gel Yel Sld 6. :
gl ., dl22 SIHL s SiMAs HinL 90 Bulsieud yel m%f}ill:lzee,
€9, SlNAST 6 You dosslzial addl as.

1. ldlaal (Interphase)

2. M- deissl (Mitosis phase)

[acuose doissl (M vidraL) 21 A 9% 52
8 % Pl AlRAAHL s1M[Acs 5 AHYAleI A1d ©
e Vil 6L 545 M 2Aaeiil a2ixl Rafdn
Y 53 . AL AL Fdl Headl did v o» 5
UL AU SINASL AHAUGU 24 seLsL SIdL 6.
Pl SIM[AMI% A HIoL dRIGRL Hs SELSHL Yol Ay 8.
UL SIMASL $A AHUNOUAL 95 %2l AR AHU SIN
idAARAML % UAIR 53 9.

M-ctoissiil 23%Ud stuss [Qoucs-( karyokinesis )2l 21d €, % ol 301401,
Ml »iq Siurd [Qeuw-(cytokinesis) o] »id W €. idiaa [Qsusdl
AL UBL 56 €9, VL UMY eAHAULA SN A sHolg Ld siNG[E il DNA a4
olduizl uAIR AS [[oUs M2 dUIR A1 9. BlidrdeA oflol 8L GU dotssi il
agail asiy 9.

e G, quissl (Gap, Phase)

o S-duissl (Synthesis Phase)

e G, AGL55L (Gap, Phase)

G, deissl aMeuy i DNA iyl a3id a2yl dossid
A . G 2RAML s1M AARs Ad AU €l O, i Add 9lg 52 & uig
DNA- 2a4%r 53l -i2ll. S-coissl AL ASANRL dotssl 2il dotssl slHalx
DNA< ds@QuRl d4% de @dy-id i 9 dal 2l A3 e(HAA Udls siudl
DNA- Hotl otH2il 45 oy 9. o DNA-L a3tid-dl 1ol 2C ¢ld dl d adld 4C
A A €. 9dl ueL 2RIl Avanl S1S UL ARl Adl el A G el sl
(2514 2taal 2n 211 HAAdL €14 dl WL S a2l SidHL uRL d-l Aval 2ed]
% W €9, Wed 5 2n.

WRILSINHL S 2Aaral eMul SIN5wHl DNAAL 2ad -l 23utid a1y .
el SIMRAUML ARUS s [FILRL W .

/
Uty

UYL

121

NN N, N

2u5ld 10.1 : stwasl suslt 5 % 25 stumiel
6L Sl (Rl Yt s

NN

€9.

S A

adayfd 4 well
dH-l @adsiaul sdl
Ad 9ls 52 & 7 4
ad[ddl  @ade
ol % SNl (Ao
w69 ? 9l d¥ [l
Asl 9l % adyfd 24
wiRllollAdl o8l % SIML
Add [Aeur wHdl
gl ® 7 9 du
Gausaldl  adulaHl
2l st qAadl el
AH 2 WL oldldl
ASL 9L 5 ¥ BWAAMR
[ones w539 79
iRl >0 ML a2y fa ol
adqslla Uall 2ddl
Sl ?
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dAd gaollAl HeauHi
Al HOLAL SIMLHL
AHML AL AU
53 YsUL Al Al
ucds  SIMML 16
VR HAEL S1Y €9,
9 ad sl wusl oL 5
G, vRal, S v M
el ugl SINHL
Sedl 201yl wol 7 %l
SINHL M a2l sl
DNA- ssll 2C ey
dl G, S 21 G,
a2l usgl DNA-]L
Holl seel edl ?

OEICEIR]

N

G, viazal e(ait aHony-i-il dudl we el sansl ad © s sl
9lg Add Al 28 O,

Y

yod Uiellaiinl sedrs siul [Qeno -t uidl el (3% eednl siML) i oflon geul

NN

S SRS % (Ao WH 9, 5 20 9% 5 YdAsiia 5128 ddl 45l MU

~

salel %33 Ul i s S % s3lal [Aoua wndl el uig G vaauHidl lsollq
(05 stazenni weld 9. g stuasl [@asl x1aa (G,) 58 9. 2L staaui sl
ayluydsl ea ABU dlu & ud [@euw widl 9l d [Qouw+ awa-l
LAY S Al UHLEL ALY 69,

wiell>imi anlaeie-t ol 251U slessiiml o ad ©. d-iel [Rulkd adaulaH
Aol vissla i (G5l oid usiRAl sl i 9. aqfanl Adlad
L5IAR% A (U5R0L-3 )L BeleRlA Ale sl Aall aruld old 244 vl 2o

5L FHL VLS 51A SIMML AHAL A el 1AL €9,

N
10.2 M - dbis5l
L SINAS L AIR51A dois5L 69, FUL SIMAL 614 BR5Ie Huded Yrolsel ALY 89, Hig

e, GULOSIMIHL 2oRotleL vl uvil 8 dl dn AH[AeuEA sE 9. AW0LAL ML
AHCUY A SIS (Al AR viaRaBUHL (AU s2cHl 20 8. 21Ul A 41D
aq %33 0 5 stufacuot 2is UoloL UBUL D e d-l gel Yel il e d ol
sl qsd 9. sisw [Actor 1Al AR Rl [Aeud sl 21dd ©.

e yalarul

o curilarAl (HEuLQRAL)

o cuy-lTialaal (umiaal)

o cuyrifrarmiaal (caaal)

10.2.1 ngiClwl (Prophase)

YAl 3 %, HidAUAL S AUt G, doissiat viecl AH QU RS Subra@atossl uam
QRALE. S 2l G, e 6t tell DNAAL 2AR1AL As0{l7ell el el el uig 2isoilon
A2 dlendal €ld 9. Ja1(lu gedll erilsei-dl a3uiid 21 % yalaralsdl 2ium 8,
oAl weflsRadl wEan eMaun 2ol gl e aar a8 (2usld 10.2 (a)).
ARl 5 P [BaLRIr AldRaRAlAL S-clotssiil d8d ¢ d ¢d siurl [A3g Ydl dRs
vl A3 53 9. yalaRAlAl idHl ¥ Hewayel dedil ad 9 d-l RRrediil
{12 Hogod €9

o oYl ey Ael5R0L UIHlAL 20101 oeld 9. UYL 6L ASAYLAL 2 AU ALSOAL

s AplfHuR ol gld 9.
o RS 5 ¥ idAARAML 6lasldd ¢ d ¢d siMHL [A3g 4 g Al 52 9. Uds

NN N

Al Blosdiald yem Alasill Gt 53 8 ¥ diiBel s¢ 8. 6 diuBel

N

alauotLs A8 AL AHOU% (RS LA 2L 69,



SNUS A SN [

o yalaaldl didHl %l SNA HISSIRSUHE Al 2 dl dHl

Sl WAL, 2id: siMUANN, SIN5[R5L dUl siNEwued %ldl
Hadl .

10.2.2 AuUdUL (Metaphase)

siu3rguednl Ayel [Qeed qul oie ARl ofle waalHl
A3V ALY 9. L AL WYL S1MeAL SINRRAHL ZALS Y .
L el Y o400l Bl 52 ulEUL el A A B 2 HSSREUMH
d e [flam 53 asid 9. U 2 vaRAL 9 5 FHL R
OUEL AAUDAL U0LALAL 2o 5T ASIL . VUL doLssIHL 2L
ol sl oddl ¢ld 8 5 % Aglurdl Asdd gln ©
(>usla 102 (b)). A-dflaz-dl awel 2 sS85 -l Bioy 3l
AL AS WsLA 9. B AL YBALASIAL 6121 e SLscdial Al
W2 221 2L 2L (S192151L) 8. S5 il ToRpHHAL A3l WA
AL LU ST MO [ARALRHL AUEA 9. WS TR 28 U sAA
25 Y dR8 Alsdg, 8121 Uldinl SISA2LSIRL a3 AL U 9. FUIR dx
619 F5EYA S5 A Uidieil S92 12 [Ae Jasll Add Sl
9. % HepaRll siav 8 (sl 10.2 (b)), HRLRAML ¥ dd U2
2o1yoll ollsad © el HEARAL U[Z51 YAl AUAAL 5€ O,
2L il qea [AdNd
o olsddil 2RI SIS 4 ALY €y B,
o YL vid YAl U WAL AUsdgil glrl Heuaal ulzst
(lyagrla dd) dg el adl-, Heyaal wEst ur alsd 8.

10.2.3  GUe-lTiAAAL (Anaphase)

Al ldRIARALAL AFUAHL ML U[Z 51 UR LA €25 221U
A2y su: [Qeulyd adl 2y BPisipil a3 el w8 ¥
siufacL olle Adl olLusiNS e 2aYoL oAl 2L 93l wid
IYBSIAL [A36 Yo drs 2alialRd daidl a3aid 53 6. AR Uds
YL HeALa2l UlEsial uBIL g2 gdl AL © AR UAS TR
A2 BAR Uldirl el o1y ds i © i defl w1Rel Yl drs
el A A & v ALA-AA 2RI ol waL d-l wen 2ud
(2usld 10.2 (c)).
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©
ALY ALTAR/AARYL

(d)

(@
2LdUAAL

215a 10.2 (o) 9l (e) : AnGUY~A]
sl vl

@aasii

cuorlinazadl [@lrzail
o Agllurdd [Aeuye 2 L2Bsi Haoilse
o RYBSI [A36 YA dRs v,

10.2.4 cuesiulamiazal (Telophase)

S5 [Aenidl U vazei-l A3UdHl 2ed § viciaaul 2RI

5 % iisH Uldirll 4l uR USRll oL 9, ol (A8 WiH €9 i didisdl

adatdl AMidl & 8. ¢ dall adal 291Yoll A3U dlell wuy Yl wal

Hordl Aol 2 dde VIYAGA ol Hal UR A5 AHSHL FH 2s[Bid

a6 o 9 (2usld 10.2 (d)).

vl yeu [QRred

o Y [A3g Yol ds AsBid A AU © A d dll-l adat
Sl ol & 6.

o UAS YA U TRyl AL ogoUTy SMEuear] (IR AU B %
PEIIRERATRTE RS

o siu3(=sL, olieoll uAMA 2l ER+ ur: [RleL a8,

10.2.5 1A [Acua- (Cytokinesis)

(2o wiHe 2oRgotisil suo siuswsiil agaell (3RULstdAul) Hint

axoust wBUL gL yel adl efl, uig st wididl o sinA

[Aotiogtell 2iiodl 215 ofle uEUL gL 6L sl ML [ W

£, AU o sulacuy yel iy 8 (2usld 102 e ).

o el sinMl [Qeuos SINRUULHHL s GUASIAA WY ot 9 %
ulRael 3w dis Add Gl sidl o 9 i 6id ds-l vl
ALY Seadl wiso{lon AA ANS AU O AR SINAL SIHA 6L
QURLHL ASALS AU 9.

o a-auld SNl % @dLetol RafaRaus siuglaiad] Al el © vied
AUl siu3t e ofle (Bt Uil gzl Yl a9, aduly
SIMHL IR [Aeuest e [Aadiel a3 2 otelrl (ulRe) ds
ud Rad WA siuelad 18 s oad 8. Adl singlads Ml
25 AHIRRL YAUHL 2412l widatL Ay 8 F sNugl 58 9. % o
wcld A%Els 2eal SNl Sluglatad] qAiql Hepyedq suld ©.
st (Ao u3A sl iBLsipil gl 5 sR1ML A L5501
ol ULOLSIMIML UM [Ad8L A5 U 6. 52dls ADAUML SIS
[Aouar uesl sinra [y ag Aell. g« wRRuH 2Us % SHL s
SISvhled AW A B, LAl GSIMES AL SN LSS

~

58 69, (Gel., a3 AMAaR-L nalel o).
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10.3 Qﬂ-l(?-ll%'l'i Hdtd (Significance of Mitosis)

AHOU T AL AHYAR WoL (251U S Y HAullRa 9. 9dl usl secls i
sailell adulaail 2 5edls auledl slesiui »issly sl 8L A4 gIRL
(Aoug-l WH &, AHCUY L AW DAAH]L Ut U 6 del AU VoL ¥ WS
9. 9 d" lal geidl WRRid ol odl i vissla i [l slest (A senn
AL Sy ?

AHUY gL (IRl wie (2514 suasiiidl A 2Udlls s €y 9.

o sl Al glg Aneuy-L glRL A ©.

siflu glgtl uRBIM €30 SiM5ws 2t SINRA-L A2 AL UHIRLHL vad Yeld 9,
pedl M2 i %33 AT MU 9 5 s, [Acug wHlA SIS a-5INA WHIRLA
uel A,

ool el Mgl S100 SINAL ASHAL 9. HA[R9e A1l ot g,
L0l 24212 2L S1NL 2oL 3RS Udd vleedl 8L %33 8.

21922 21 U2 4L gl ad-afla Uall2iHl AL gl2L aduldHl @A wid
9l 2ul 52 .

10.4 214(5201 (Meiosis)

(ol uogstnt gL dalarl Rl 60 oyl dalot iy 9. edsul dysld:

258lU Dol g Gl 8. [Alre [B4la siiniel o=yl e ay 9. 21 Qe

UslAL s (o wReus 2oiqatidl Aval oposiiiml 218l ady ssla

sl s (Fatlel A1d &, ial wsiel [ows-a sidlsaa s 8.

(€oll uomint 53l Uil adAsHL A58 gL As51U HaRAL Gt WY &

PUR se- gl [B5lU vl ydmind ad 9. aduld i wel2iHl gy

elain 2500 A 9. Fel 502A3U sl Uy U AU D,

w52l yeu [QRReAA :

Als22Mi Su3rs Ay AufEelos-AL 6 sBLs A5L dsoudal ©. Fu 3 w501

4 (520111 Ui DNA et 215 o avid A .

o S eSSl Mg 2R @Ayl GeMadl ol A3u dlalBls oG5l
FuieL 012 25014 a32iid A 9.

o 501 elULA AR 2RI AL 647 €9 A AR T2ARYAAL AAHIY
YU 2R Yet: A2l A 69,

o {50-TIHL ™l 212 25502 S w% U 9.

o lsrad Al Htaep2idl aoilsd saml 2udd 8

nulsze -1 w4501 - 11
UCIEECTIR | yalazal - 11
QAUEALRAL - T AU ALARYL - 1T

uglTlaRal -1 cuHidlaral - 11
Al -1 cuersaRal - 11

125



126

@aasii

10.4.1 21815280 - T (Meiosis 1)

lgqiqwl - I (Prophase I) :

At yaiaransil azvumelal 25 - 14 yalazan e 2d disl
A ay a9, Joplsdl adeisl 2 dd sl uin Gu saRAH
[Qeumd Ml A4 © %4 5, Aidld, 3eudld, Uk, RBuidlq i
SUsSURA.

A1 el sMUld o1yl H3-HZ e oiddl HISSIRSIU glRL A
At 9. DRI a-flsal AU ARl varal e Alg % Q8 9. 2
gaMal ¢d yalazal - Il oflw del saran-l A3vtid A4 9 FA el
AMUNEL 5121 12, 4L Rl AL TRPAAL Aot 21434 %Ll oieal
Y3 B, FA AU wal 5 8. tial usia-l ool A aud o140l
56 9. ML BARAAL SASZAHG SIS 2 olcld 89 5 o4olld AR 15 e
AL (Rl 52 8 % RARIMHA gd 5 8. 2 g Mula Al 8a
AR 2oLl gL A4 . ¥ [GUAL 3 Aqoll 5€ 8. A 5 A pudal viaam
ay e S wst 9. yaiaral - I+l Gu aslda ol sazeuil WERA saz
Sl AW 251 AHA Yl Al 9. i el eHA Byl 2100l AR
YBLsIAL el U 9 e reusl Aol evud 9. Y- AAHd dlsipieg
2euulA A d 2L vl dlalBisdl 6. AH%A 2AYAAL [ 6 S sayoll 423
50l 2 9. Als0L 2ed oL AHANd 2oUYoLL 42 F+il- gl vedloed],
50l Btus glal MABid wEaL usl © i Glas 2 uEAHL ML A © d-
Rstolldn s¢ o, alasel glkl ol 2210l U g-{l-dld Y- Al a1 9.
AHAA AU A2 Yrt: Al UBRA LAl vid YHlHE Yol 2 nd . gt
5012434 4[58 UL 2L ASLAAL 21U 6.

Rl azzuaui Rieldlig igasd [@aend ad a9 214 [yl
AHAA 200YA s €2 vAALAL AL WA B UIG ¥ 20 A58 U Sid
d-l 20 €9 el ALEL wnAlS & 9. Aldsel U0 X i1l 22uxA s
A58l s& 9. Seals yrecall wellaiidl 21514l RBuldlq el dReAil 3 aul
yHl w4 ©.

w5201 yalaza - Il »ifau 2iaral ssdafa ddd siavia 8. g4
2aRas A5 g2 2S5 0 B, 2L AL 2R, d-lsa Yol sa usid
e A TR 1921 ULscll [Boelluniis [RleL A 8. usidafRiudL vidui
siuslmsl it ad © v siudrmuedd ual [Qued i ©. gasdARa v
alstLcRAl - I+l A32ld 52 ©.
euyuaRal - T (Metaphase I) : (230 2oR400 siu-L [Qyagdla dayi Adlai
a3 ollsad 8 (25l 10.3). [A3g Hal-l 2sdgl Yanlasioil uds Axwmd
LRI g LA @l uBl AL A ),



SNUS A SN [

ara-I ML ARAUL-T

L UTRARAL-T
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e [rarazan-1

2u5ld 10.3 : 2150 - [0 [AlAR dowssisil

QU ITRIARAL - T (Anaphase I) : eloldRLaRel - [ 4l A42d 2RI 921 U3 9 % Bll¥aL
RYBLsIAL L A28l Aad ¢ 8 (2usld 10.3).

QUoUaHIaaAL -T (Telophase T) : 1L 2241 S143wguzd ddy slu3[m=st e Mulel wd 9.
stuRAufAcU Al A3 AS AU O i siuel 2L Rl s148s (Dyad) ¢ 9. (2usld 10.3). eals
(BRuHl Torgoiedl gl [Qau Ul & el d AiducalnAl SiNEsui Ayeiusl Sadl Adl Hodl e, 6o
sBs els01l viaaL a2l suou (dotssi) Srestdafa 3 vidsin@eusd s& © A d
AL vot % 251 UL €l 8. tidR stuAeua e(ui DNA o a2 ad el 2Aidr s

NN c

(o119 yatiaRell - TR AAAR 6 % YaldRal - T 53l v % A0 618516,

N

10.4.2 24[s21 - 1 (Meiosis IT)

NN by

yalazal - 11 (Prophase IT) : 518234 [euost ussl drd o »itls221 - 1 a32id 2 8, 3 % udal
2o1Ryall el dondal gidl w2l 21532l - 12l [[uRd 215381 - 11044 Fd AHOUS B % €ly 9,
yalaral- T vid yHlul siudemued 21294 2 oad © (2usla 10.4). 22400 5302 a4 ug o 8.
@YU - TT (Metaphase TI) : 1L 21922041 321400 [Ayagdla dd ur dtsdid © i [@3g -l
AAlsdgrll el TRBIsAL s9A25R WA A4S a9, (sl 10.4).

QU2 - 1T (Anaphase II) : £35 3914011l A2 MU 491 (Ao cuestixiaral -1+
AL ALY 9. VYL €921 U 6 AU5AULAL 5 % A2UHUYSA €1 8. o 51921512 UL BLAe Y8

Al&st2AL g5t Al uRRuR [43g Yol ds v e (usld 10.4).
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AN — (W
Y —(\

U LRAL-11 N
UEAUAR/IRAL-IT ool 1T

2us0 10.4 @ 24{ls20 - 1 (AR saail

QUL HIARAL- IT (Telophase IT) : 241 »1ci221 14l 5321-{l vifAn 24922 8. FHL 22142441 6
e 53l siursued gL [Feoud . siMy [+t ul AR Hs8ld suasivi A%+
a9 (dusld 10.4).

10.5 %{Eﬂﬁ?.'el'i HEt (Significance of Meiosis)

2ogotell 2AvdL 21l 25 ol dla 9dil, wiHlse 3t 2idl [@Alre uBu © 5 i (&l
Ut 52l Adldl e35 i 2o140l-l MBI AvaL o d oald uHEL saas e 9.
5201 gl Awdlrl qudlii U8l g2 UEl o-illFs [Breidldi weL quRl 2y 9,
Belastadl wEul He 2udl [Pl vol o qewasdl 9.

ARAA

c

sindle ool yd AR diadl stuiel Adr sl wg Al 8. v uEan

&
~

siufqeua s& 9. (ol uaH sdl 519 Rl AWArdlL DAl A3d 25 siNlU

NN

yoysoruiell i 9. sEQeUs Al Yod AUl Ul UL Hesd el uid d pader
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AUl 53 9. 3 A Fell Hddld S8 i [[euy-al oflo [[euyd ds UAR AU O d-
SMAS 5 O, SINASHL 6L RAAL €U 8. (1) idudRal - siuf@aeus-l daizl el st
dal (2) 24014 [acuee = silufaeuy -l diRalds AMu2UIL.
siduael wlell Gy, S il G, ¥l ual 2iaeiiidl [QeulFd i 8. Gy ideHl sl A
2] Buiin yel 530 9la 53 9. 21 vl Youd Rl Boein A 8. S vzl
DNAT, 2a2iomirt 217 2011l (89121 2 6. G, teiRalHl s 9lg A 6. e AR
ARA2AHL [ 5L 2A1AE B, B4, 5 YAldRAL, GUYALARAUL, MUY AITRAARAUL S HALARL,
YalaRaHl 324t A1 2l Al 8. AU diRB [A36 Jdl dzs ol 52 9. siusl=s
AUy SMEued A2 WA 9. Asddild Fula 43 48 2 ©. cum-idRaml oysL Heulzst
U2 llsAls NY 9. euy-liduarel eHUA A-2FAR [AMFd A N & 2 2isa Yol (434 Yal
s AU Ul viAdld A3 53 . s AR HsAUAL [A36 Yl s Uizl uesl 2o14otixdl
ol SHL a1l Adled A3 A O, % AL SIE[EsL MY SiuEmuzdd Y Rl 2L 8. ds
HALRAL s V. S185ww (Ao Yal 2ul olle SN (Aol a3vtid A 8. dA SiNRd
[Aeuae 58 6. AHoU% gl el sIIHL [Ugsitl el o o1l Aval ARV 2 9.
Aol [Aula, Heilse 2l RAUsHHL 21U 8, 5 % oyel FHieL 012 sl did
6. w1l Qe AEY2AR UBL 5& B, 51281 5 21 [Ao1ost g1l iRl Wl =3l 2oyt v
215l 25 A2 8. (@0l Uogrttitl =y 2leAL A8 glRL ForgolleAl v Hig el o suaud 8. w581
6L AL (MU A 5L 2UA4 8, e85 - T2t 21852801 - TTUAH HAH{[52031 U1 2oLyl
A ottt (3304l o1l & 2t calarsRimizgl uAR A 9. 15381 - I+l yalaa aiofl ¢l 9. d
Yl oL vl [aelyd scuMl 21ad 9. %4 5, ALl Bueudl, WERA, Rl vt
USSR, Mol - T eHUA 2L BLe5L HelaAL UlZ 51 UR U6 A 8. AIROE
e liruaRel - [HL AHAA 20 Uil oin 560l A [A36 Ha ds Ul 52 9. uds 4a
g sl AReUHRIHL 21841 2RI H0d 8. viciaal - TeHa siusl=st day sius—mued YA
MU 21U 89, 2531 - [T L UMM F % S1U 8. Mot AAL - [T eAHALA S5 URUR
A AS AN . 2L U2 2520 2id AR 55l SN AB A D

ALY

1. AL S AU SINAS AHURUOU S22l S1d, 9 7
SR, [Aout i Sluss [Qeaul 9 dle gl e ?

idRieRAHl adl deriile asiq 53,

2w

stAsl G (lid Hae) 9 & 7
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10.
11.
12.
13.

14.
15.
16.

AU Ao W HIE 56 ¢ 7

SINASL AL AU FRUAL § FHL AL dedlpl Wy 6 ¢

~

() 22RLLL 2Us UL dRS Al 52 .
(i) A2UHAR (Ao 2 22RBIsIA el usd,

(i) uHAA LY Bisoilon 02 Al 214l

(iv) Auond o4l 922 efisel ad.

{12 el asiq 53

(@) AAlRA  (b) Byl (o) 2aleas Alsdi

AMIRL FAlol AHomadl Hie sl el

arulct S A, SR (et Wil sl adl stura [@eny-el ¢ 2d 2z
RN

25200 i (FHLRL WML A1 Losl QHL AL SEel i, AL 2 ([Re)
seeil Sl 89 7 Gelewl Akl

AU -l Glogrlaral v w4501l elorHlaal - ML Gle eldl.

Moy i 50U Al Hadl Yo Glesdl Y2l ot

weflsre1d Hera oL 8 ?

i Ras 0 2 el 22l 53

(1) wisslu Slest 2 M aeulaul ol siEes Ay © 2

(i) G2 sa-l aniulani sedls vissld s 5 Ful siulacio- ad -l

9 S a2l DNATL A%l 4R Aoyt 4 A5 69 7

9l stulacuost adk DNA< @ady=i 4 o5 6 7

stufacuot-l uds sarail eMan adl de-iziid [Geane 530 2 e AvlL $
{12 2utarL ol wRael sdl d sedi ¢ ¢

() WS SINUL 221 AvAL (N)
(i) UASs sMHL DNA-L 4ol (C)

@aasii



uslL 11
Gy sal arulaiml
U5AA AN

uselL 12
A [ARAHL AU

usM 13
a2l 9la 24 [asi

auld egunlaen (Pla

AHALAR Al A2 i [Aladl (M)
uRuedl dd Aud 234 9, 6 uRNEIL 119
2L AL 6L AL UR AR A 9. 215 AU AxAL %
ofly 2ulogetel Sl dal el d? addd 9
il uRa, oLy, Betifls 1A g e [Ae
qriufaiiil 2ebls Bl aoiq 21 2sH-L U
e 2t 992 adula gla i [R5l wEail 2
(Bl ALCIHL 21 A9 2 UL qBldd 8. ol 410y
y{Rel A1 AL 6L weL Al scUMl 21§,



dl@n slean
(Melvin Calvin)
(1911-1997)

Al (el o wilha 191140 Bier (L)1l 24l ¢dl 2t
aAxgl Piel [afaenausial sl Ph.D-L vedl ww s3l.
axel eusani »uddl sfasiFal yMalidar uueeil [owaiHi
WS dls wel Al Al ¢dl.

el [Qauyg ugl, 2R w3n [ [RARM-ALLAsAL [Bsle-] ve-l
L3l Alsearl [AlEeti gmetan s goel et ed, AR (e 2
Auel Afleldiat 3L AE[RANAL dlslds GUARlA Y suL. duiivl 3.

L. oAl Wl 1ol CO, A4 € il Aot 5304 dledl ardulaui sielq
QALSALSS, WIR(l 24 vir{ley el Fal slal velaimial A5 daul e yelal
otrial=fl UlABUAAL eI 541 3EA Ul 4541 5 T 5glel URHIRAL
dul 2= yelaldl Aold Al 9Asddn @AidRd 530 aruldil
uslaBlosia AAABS GloAnl uRaldd 52 9. usiAsAURHL S0l
2aoflsral wRuad wlelistel sl Wi dadil 196141 -leld Y512 4l
el

3 glal wallUd 52 wstaisauel Rigidl, 21 wel Glod dal usldl Hi2
Yl AL AU 2 2A1R-GloA ALl Wkl U014 GUElDL
AALHL A1 8,



11.1

11.2
11.3

11.4

11.5

11.6
11.7

11.8
11.9

2148l gy neldXd
¢l ?

Wl yaion

YUSIAAENG $Ul
Yy 9 ?

YS1Ad 24NN
Sl Tusgeusull
AsdelL e ?

ust wlsau g O 7
gdsein ulfas

ATP %1 NADPH
sl GualaHl
24 ¢ 7
C,ulRua

UER A

11.10Y4 519424 Y01

AU 52l
Rl

uswL 11

Basausdl aquldziui usiaamg
(Photosynthesis in Higher Plants)

Hieell Al ot welal, 2ALel H afall U2 2R 9. dH- s dlalal 5
qriuldt Uldiedl e suidl Had © 7 ardaul, dlel anuld daql %330 viisd
A2ANGL 53 D 21 6lLSLAL o1l Al Uldirdl Biagsdl HIZ Al uR (el ¢ 8. dldl
AL ‘UsLAA AN 5369, % L5 el Lt FIs-AA1ARLs WEBALD 3 FAL gLl stelFLs
Aalogte A2AURL 5201 W12 U51A-GlorAl Gulol 53 8. dlell anulaxil usiarisavel
gIRL Al %33 LURLS oield € ddl Al adUN] 5€ 6. dd veqI 53 YsUL 9L %
UL AU ML % U] UNBL el HOL e i olLSlHL el udl viRLs Hie dldl
it U M6 9. dvil [yuldl 8. 21, ot 1ol yedl uz-L ot wdl Gled
HIZ YAUSLA UR IR AV B, AUl g1l 3 usiadi 8l alsani Gudlol
USLAA2ANRL 5 B, % Yeel UL Dertrll HUHIR . USLAASAN HSTAYRL & el
61 5138169 : d yecil U 6181 % UL VIRLS L ULABLS Al € dru[Atl G121 AldlaR 1M1
HUEA% A 5 52 U2 WA FAUGEIR 6. 9 A 54134 (LD 3 A Al 12 2[5+
el dl g A 72 use uslarizauR Bl 2o wsiaalsad el
Alsaul 3uldR dai-l [afay wEail u wsia ul 9.

11.1 2uua g el ¢l ? (What do we know ?)

A1ell, USal 2UUEL o WHAL YAt 53205 o 20Ul ustaisayel (A8 seq il ¢,
HLOUGHAL HIRBUHL dH S2dls A0 UALOL 54l 4. FHL el ¢l 3 ustaizdye udl
Wiz salisla (ueilul »1dd dlan o1 3o sacd sRdse), Usia 2t 516t JALsALSS
(CO,) »ldeis 6.

Al 2202l [F1RL WAL 6L waiiql Waloml %y €2 3 2is usl sou s
il A aisami 2dg ed 247 ofload ustaHl vied AUl 20dd ed. 2 w2
L il ulas sl 3 did 2w adl odl 3 ustarizdue Bae 3d usiasdl

Sl ML uelllL dlal GLRlHL o A 9.
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adali

¥ ofloal L5 UL UL 5UL % A4 Uei-l WAloL . FHi s
il 21441 Mol KOHHE 6fl-L 3¢l 3+ yigd dauadl su-oflai
Al ¢, (KOH »L CO,v AlMal 52 69). R 6sll »ishl
AUOL el viedl HSAHL 2Udd 89l drll uggl 24l Buswu-
2lils AL HIZ YAUSLAHL HEL AvAHL H1d 9. S2dls AHAU
wesl ot 222 Wiz ueiel 6L el udlaw 53 91, 21 ulamiel
dHA slivt 2 9 3 ueidl % el sl AN edl, dHl
2212, [HatieL ag el % cloL wslaml ddi, dul 2213l el
¥RUA 9. il WAL sAld © 5 uslAA2ANRL HI2 sl
SALSASS (CO,) %3 8. & ¥ dwtl quydl 53] usi 9l 5 »ug
kel 341 2ld 4adl usiy & ?

11.2 walis vaei/mles wa
(Early Experiments)

AL WARUAL [QHanl ARg voet o AUE 8l 5
el wstaizaneil >uunil wnaul sBs [@As iy 9.

oAs Medl (1733-1804) <ML A3 177041 2elleig
wAoll sul, Feuell i e 5 dlel anufazid 9lfsul sadl
s 2lAUs 5L B, dd we ¢l 5 [redlal 17743
ilsugdl b 3 edl. Bredlat Rl sy 5 215 oiy
U - 5 @AM ALdl el Beusl 2aals au ©

wgld 1.1 : Brecll-l udlat (duslet 11.1a,b, ¢, d). 31 % A 51 Gerdl i olt AL

suddl 31 oAU B, AL AL UL AHBL 21 [Feld 541 5 w0o1d] Hliedl 3 518 el
% il A d 9, duil ol 5195 Ad, salrll GlHIRRA L5ALL UG 9. URd dusl
SLANRML V5 el 915 Yol ol Gex 2 A i @[Ad %al Hodl 2 2ol ul Add
oLl 26l 8. 2 2ua Bredlat 2 uHisll uRseunt 530 edl. “urellaiinl sasell 2=
AoLd]l Hlierdl glal g2 a3 iRl yld aduld 53 9.7

dAf seudl 530 ast 9l 5 Bieedl2d 245 H{leotdl 2t 215 asuldnl Guailol 530 5dl a
wAloL Al e 7 Ale AL 5, Al Ran oie Hlwerrdl w0l wdl s, s3e A dleedl
aoouaardl %32 Wil edl. ¥Hoq usdln 518 ye wdd 9002 ad MLl qaouqdl Hie
sedl 2l [zl sl el ?

oirt SeyelelBA (1730-1799) Breedll glal Gualoi dcidd Attt (Gusel)-dl Gualol
54l U3, AR H5AUR R %oUIHL S UgSl U5 JAUSIAUL AV, S, el 21 el
w51y 5 ariulaiidl 21 WBAML QAU 2dds © A yAusiani adl uBa 5 ¥ waoidl
leteitdl 5 o At welladl gl Ugfid 2dd said e 52 8. SBeIBA s wdly
ariufiril udloml saidd ed 3 dla yausianl adulad dlal el 2w disit-il
uulel ilsal 69, w1 HERIML UG drufanl 0 ad el URele duBsl 2L Ydleizil-]
i AHFUAAL 23Ul 53 edl. 20H, A8l sl 3 adufaiql Hot dldl el o
U[FU% Hsd 52 9.
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1854 34l 21 2513l < edl, Ui yleta didt A2 AL asulFE yrual 18 3t albid 534 3
12 AUl 9l 53 8 AR 9gsios (A5A) Gt A B, 95 ALy A 22021 JuHi UYL 3
AAS WH 9. URoUE et Ul el sy 3 anulauindl dlel ueld - ¥4 sdiRiBA (3 slaul
UL eRdgd dils 2iavilat ) ¢ 0, o aufaziidl sl 2iaa [@lre 2Rt (%4
elRasel dzls 2uunl ARt e9loL)Hl ¢l 6. AHel wRu 5 aduldatinl dlal ML 9 sLo ot ©
e 0G5l AU 22121 3UME AR Y B,

gd d¥ &l soef. HrwddA (1843-1909) gl S2AUHL HUAAL RUUE UHLOL UR Bl UYL dAH8L
Blossil Guadlol 530 wstan detl astue-l aesiii [csumd sui 21 ugdl 215 dlell dla sadsiuq urs
sl s glarl vl el 21 cis2RUil Gualol Hil5uo suidl 4sd wd 8 d Al Rl
W2 52l Sl AR aRlel ey 3 6is2lRul yuud [[eumd dgiuedl dieoll daes eid wsiadl [rdiiu
5B 2L Sl 1 D usigRisaNeRHL uay 4B agiue(First Action Spectrum)- HaH dgl-
5211 A, 6. o HI2 MISL sAIABA a diy sAlABA bril AN ABUS UIE QAL AHIAAL BRI
8. ([Qewol 11.440 asld s34 9.)

1941 el He Yl aulanl wsiaisana [ ol o eu [fdreditl »100 2eLstl Wik
4§ A oddl, Fll 3, arrulall wsia-Glod-l Gudlol s34 CO, i welliall sieiiledl oiwud 8.
UYL Yo 52l AUl ustaisdna-l wxu uBAl auydl wlsw gl 2y s 8.

Co, + H,0 —**_, [CH,0] + O,

o4l (CH,0) 25 SR A(FAL 5 951 — 318 €9 5161 4uddl A5) B,

silaun daint Hla(1897-1985) wusil Yamwa sy usigrisaua-l auydl w2 dews
qLoLel 2, el HHed wodl dne dlal 1L eiseRUL U R gdl. At sRuey 3
USLARA2ANEL 21945 Dd 25 Us1 2URA WABAL 9 5 FHl dlod AU[RLSIord A4l
Wik Adl €188 stel gisus s Resan s3AA seliled ueldd Ryl 52 9. A 2uig
w5012l AL U9 8.

2H,A + CO, —**® 5 2A + CH,0 + H,0

cllel arulaiing HyO0, 21 eld il eldl 8 st 2532 il 0,41 3214 8. Sedls 4w
USLAAAURL ELHALE O, H5ct sl tell. R H,S wotell duy dla-ues: dseRal Hie ety
Elcll €1 8 AR ¥l A AR HU5AIAA {1U% O, 221 UES2 VAU UEE2 €1 B, il uRl
il (el 54l 3 eflel arpulazil g2y 2lEa HyOHidl Hsd A 9, 5ol sllsaus suidl 4sd
gl Al uedl 2L olotd 23U uHALRS Uglal Guaiowel AUBid saHL 2A9d 9, il 2ledl Hie
Ayel UGB usigrisana-l 2% s3q 03 wlse 1A 2y

6CO, + 12H,0 —*** 5 € H,,0, + 6H,0 + 60,

%l, CgHy,0q 2L 95l 6. U3AL Anls ugletrtl Gualol s3 AlAd sl 21 5 0,
wnflaiofl Hsd i . Ay © 5 24l 218 24w (Step) [Bu el uiq, well el wEatic wyles
QUi B F UslARsANSL 58 ©. ¢ ad ¥ aundl asol 5 GuRlsa wHlsml wsl-u 12 g
HlEas qdls Gualoai a Hie dadal e ?
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11.3 ustaisquel sui a8 ?
(Where does Photosynthesis Take Place ?)

w50 8Mi el sul wedl MBIAUSL dHIRL el el 3 dlal uRilHl 2AdaL a3 s¢l sl &
sRasetinl, dil Braga w@l ol wsiuisdwa-dl By awufiq dlar weinl wa © uig d
ariucadinl 24 efledl GUolHL wal i €9, 9 ¥ ArRU[AlAL S2els ied GUallAL AU Rucl
AsL 9L 5 Ul ustaizanel-l Fuy as as © ?

A 240UGHL AL5HHL 20 541 el 3 ueliel Herusl Yaflaiidl SNl {1l dvaiHl eRdsell
g1 €, A el Sl siugland s sRasell sellelg dlsaudd €l 9. Fel dail
S HAUHL UL ddl wstadd Hadl w5 6. 9 di sél ast ol 5 eRdseil 2R siuelaa-dl
AULELA AHIAR 2t SU12 dot dlsAddl el ?

AL U521 841 SRetsel ARAAAL 20U 54 B, SRASAUL 215 UeAHAU oL YA AL,
2R A uedl (2L Aldl) et dRe 2UHIRS (S0 UML) Sl (sl 11.2). elkdsaim
e Uu[AcUY Al AL 8. ueaHy dat usia-Gloint [Afdd Ald w5241 W2 i ATP axy
NADPH 5AN8L 530l HIZ BUALR 9. 2UHRs (RaHL) HeaMi GRSl wBasl a5
ML dzs €1l od 8, ¥ uedl 222l 3uid A 8. way WEUL Uig dd wsia iRl
Al clanel dn usta wlEa (wsia uals wEail) sé 9. olw ulBar wsia v 2uRd
2l uig wsta uBAHl lus v 2ulRa €ld © (ATP dal NADPH) 213, d- 2i4sR wlsu
(5101 WEUL) 58 9. AL 248 2 A AU F A SUSIRUL A D 5 ADlL U512 YR AR Avcl il

sjleued

ldyed,

Rl axdl
(AARAAH Y2d)

AL

UL (UURS)

Retxsixe

. .
R2UA58L (HI581)

welog,

25l 11.2 : sRasvirll e SAsgid USSR gL iBd [F3ual
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11.4 USIAARANRHL S2¢L IF55eAl ML & 6 ?
(How Many Pigments are Involved in

Photosynthesis ?)

9) M 5124 b 2 D 5 25 o AniulAnL veilul vl
lan 201 32 [Alasdl i i sdl 2ld e qadl ea ?
25 o asiufeiril [Alam velul wa 2ud W2 e 3dl
Ad €l 8 7 dldl adruld-l usidl 3gssedld dur
SIH2IAUSL gLl Aoils0L 51l Uaet 530 28l 1
usssll ool 2l sl ¢l ueliul »ude Issell
si2l18ls 2adllsel eald 9 5 usi-l 21 515 s
255U IR0 A, UG AR USIRAL Y55 SR8 6
sAQRUZA a (SI210HHL A0sdl 5 aleol wsdl dlal 22t
q21d), saREBa b (Yl usdl dldl 301), Iaulza
(ol 3a1) 24 $AANSSA (Lo ugdl uzail o)L
51281 1A €9, ALAL, & A5 5 ustaizanml [@Qfay 3os
sdldl st g 69 ?

3% qodl wdl usldl © 5 il usta-l Alsy
Aol vl Rl sau-l aMdl YA . Y @ ¥l
s a8l &9l 5 [Qani el youd] anuld usad 469 7
lal, 2usl sdiiEd a Tusscu-dl usia-l [dlay
Aol el el sal-dl &3l 4Rlddl 2dvHdl
woeqld 5B (sl 11.3(a)). @doit d4
grlaldlulidal (VIBGYOR) d3l5 wsia-l 29y
agiue-il dzoieoisSel uRRd i,

¢lsla 11.3(a)d s dad ssl s3I asal $
sdRBA a 58 doldelSil Al ay, w53 s ? 9
A 1S 2, dZoldonSal usteL el 9ot sald 8 ? ol gL,
dld S ?

ed dd sl 11.3(b)R g2l % sald © 3 5§
AZAAOUSI, HETH USLAAZANRL 1Y . ¥ A UL 9L 5
sARUBA a gl 59 dRIL6UST HeTy ANBL A 8 ed
5 sdRUFA a dleoll 2 i o1l diadond ay
53 0. % uslari=auedl Gl g2 suld 9. sugl, »uusl
ely 53 aslal ¢lat 3 sediZd a usiari=auel e
Asoudd Yo g5 € Ui sl 11.3(c) A dn s¢l
Asdl 3 selRBd a-il ANG q8lue A USIAHEAYGI]
Al34 qelue Asoilon g dyel d 2ualea & 7

~
B LY
— salRiEd b
7 =
w
5 3 | — SRS
x U \
N i1
30 ; / A
o sdllféd a
Tz
(,_T'/, =
¥ ¥
T
« I
2
T . ; i
=
v F
(E E
z
'S'? ®)
T T
& 5
X
= F
39
(b)
— U S5LIRLEANEL R
SRS
Y
ESs)
=
©
&
=
o
== — -

400

()

ustarl aatdons Al lexl (nm)

2u5(a 11.3(a) :
2u50d 11.3(b) :

2u50 11.3(c) :

sdlRU(Ed a, b 2 $2AAS AL
Rl 39154 WelRld Sl 2UA v
ustaisdunl Baicis a5 welbid
sl AU

sdlildd adl WMLl 25U UR
ustuA squni-l (Buics 25 ay
ABUdL eauladl 294 aplye-l sIAv.
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NN c

2L AW, 15 WA 2L A O 5 qeiuenl Aeoll dHy dld Wstal [RRdRHL
diel elole uslaRi=dNel AU 9 A Al§ug, usigrisdel ¢ou qeiuedl ey
AOLAOUSUML UL A 9. 2Bl B> 5 d sl Ad wd 6. sdRIBA a usias
ML 57U HVU IYssA 89, 9cdl USL WSASISHL Al wed 3wssdl Fal
sARUBA b, FrAqBA 2t SLLAGS 5 F2lA USIUS 3B SGAL SSUY, 9, il YL
ustad el 538 2 el Wi Glodd sdiRiEd a s RAidRd s 8.
ARAGHL d IF5GAUL HIAL USIAAZANRL HI2 e UA UMl
usta-l Gualdll doidonsSaiil (iRl asizdl el uig
axl sdiRIBA a1 52l AilERAA(sARIBA [Qaen)adl
Ul 619 €9,
11.5 s ulsa o © ?
(What is Light Reaction ?)

UL UlBUL A2l U512 AU Ao s5IHL s el wiell
[0t AU [Fu sl Beoie 2 G2, Bloal Hed HR1Adl Heurell il
%di 3 ATP 2l NADPH=1L (Ml wel AH19L 1 9, il
L35 A s A5 ASUNAAL S1U Q). AU 308 55l 6L N A0
“jii?t usial 2A1aBls sz sidREa sindsa (ustaadl 2ugdl)
(LHC) % 3%ssed da-1 (S12leu-Ps I)) 21 Iwssed
do-I1 (S22 u-Ps II)) 4ud 8. usia uBa eBaq
Ausil sl S35 2R A6l Rl dHHAL A ALHAAL $HA
LR 2AWAAL 9. LHC Wiélrell 2ot ¢l 1gssediil
213212l ol €9, UALS SL2LRIRRHHL oL 255l €ld 9. (Raud 5 sdlR1BEd ardl 215 218, %
$ld) % usaoudl Agd LHC Maiel 53 9, g aiweell 3 vt uat 5¢ © (sl 11.4).
UL L sl [alaM d3oieonsHn wsia el s3 ustaisaua il sa ol
HEe3U AU 0. $ARUBZA aril 215151 22, UEAL-5% 611 9. 6 121 RieHHl Bl S 140l
€l 9. Ps-I4i Ul 3% dl3 $lABA arl 218, 700 nm 3216152 Al HIALML dNeL
529, el dnl Pogy € 8. Ps-IIHL d 680 nm dZotelons>t el ay usian 2w iy 8.
el drl Pegy 5€ ©. (s121 Rized = usiadat)

sl 11.4 0 ade sidRal uga
(ustaAuldl usa)

11.6 %Sés;‘m ulRagn (Electron Transport)

SlRlRReH-1IL UBal-5vsul vldd sAlRUEd 2’ 219, 680 nm daldeudUl Qe dsiad
MEL 52 89, el 5181 A5 (dlonry) Grlyd A UMYl Srwell g+l saumi 5EL oy
9. 2 SAs2AA A5 SAs2A Al AL 53 A B. % SAsAAA WHASH HAcAdl SA52IY
alrauie [Meew (dloagy uRaed dst)Hl as oy .
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nstcdot-11 uslAdot-1

dloagiid 2ud ded iRsa - Resa 5 Wla | |
eHdnl Wues AR 2HRIHL (downhill) ©

(uslad 11.5). 202 R duiamial Sasgiu uaR
212 €9 LR ALl GudloL Al el 5 auRws ol ell. ud

At S121R12H-T (Ps-T)ril 256t UIH 214 €9, el u18

A8 Ps-IL WAL~ Svadl uel A sl dld wstatsl 700 nm
ool el daiel Gulyd Ay 8 v d 2 \
ALl 28 s RAULARA 21 9. -l Wla di(Rua
QU Sld 9. 2L A Ytz 2ElouHl auld 52 9,

SAs2I
YR

LHC

uid il avd d Glostell My NADP* dzs ol 52 @
9. L ddsgi-u-l GHA el NADPT Resaun H,O —26+2H" +(0)

534 NADPH + H* e-iid 6. Sdsgi--il 23[ 11,5 : usi-ulbuirl z-244

oldRel Sasgivt uRded Ayl Ps-114l wiol 4 adl visH ds G Wil
HA52A URAS gridl gl Ps-1 drg oM &S, 2t Al HsHUL 2200dR WAl 2t
9d2 NADP' dzs 21l dert wil, NADP o, R¢saut 530 NADPH + H' ot-ial 3l i €.
2L ot] Alogell Z 24504l S1d 8. d{l 2l clalRisdipiia S18L dn Z 284 (Z AeHL) s¢
(sl 11.5). 24 AUSIR AR 61 6 WAL 614l Algsl 215 % 2UleL BHAL HUES U $HIAAR

AlsU ),
11.6.1 welly [Acus-i (Splitting of Water)

gd, Ul i Yol 3 Ps-IT 3l Fld 952 Udd YL il 8 7 Sasgiu (dloagil) ¥
512U ReH-11 (Ps-TDHiell <{ls@ 8. dud 22 MBazd el ddsgiqa d 9. well-
[Aeuosa 518 Sasgizudl uile wd . welll [@Qeuw--dl Bul Ps-IT g Asudd 9.
wiell (H,0), HY, [0] 1 Sdsgiqnl [@euy wi 8. sudial Gt adl »ilsue-
wstaedueidl AsHol rdlds luy 9. ddsgiudl %33 WS W2 sieilhen-1
(PS-DHidl g2 234 SAs2inA, sielreu-11 (PS-II) glal YU WSdlHl Hd 69,

2H,0 —— 4H* + 0, + 4e~

Bl o A1 Ad el dd ASHL 5 Wl [Aetart PS-IT A1 Asoudd 8 5 % Uuna
alllets A wSasiosl veardl vigadl drs am O, dl gl 241 eHu weled (HF) des
O, 24l 45 wd & 7wl 5 uearl steiredl des ?

11.6.2 asly AUy A5 5121512514 A A (Cyelic and Non-Cyclic
Photophosphorylation)

Ul Fu3aq 48 05 ddl uellHial Glod Hsd 530 e dnl AAABLS siuAL WU A
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140 adsil-
e Blotsl AAd sal-l axdl qud 8. [@lre ueidd al  ATP,
I —— | L Glods Midinil AU ol s AvL B, SNl gl
(s2UeRAAL 2 SRcAsRIML) ATPL AzayRll i ulsuin
SIREIRAUAAA (S1281315201) 5 6. $1EIS181RUAUA A s
S 4 el WBAL O 3 FHL wstadl sllHi ADP 24 245160 s
& W si2de gl ATP< A2duBL a9, 541 6l usiad=t
J éa&f"} (s121R1en) 505 518 52 & FHL Ps-T1 udal sHHL 24 oflo 51
QIECRATED € 8 N N N
Ps-1 514 53 R Adl ulEaiq 21asly si2isieldda 56
\ 6. 2L ol FL2RReH 15 HAsZ URde Yuidl A Adde
@ AU B, U 20UG Z 251 (i) Ay &, ATP
P 700 NADP + H* 61, 2419l U512+l SA52i uals gzl 4sAlfid
s 11.6 : A5y Sl2s1RE1RMANA w6 (2usld 11.5).

gl "ol PS-I1 Baalla €l 6, cul ddsgin
slelUeHHL o sl € O A SAS2AAL A5lA UAled S8 SIRSIANAAL wWH O
(duslet 11.6). 20 nans-l Aetfaddl 22141 ARl (AUARAAN v )4l Sld 8. 2UR ALl Yed
% Aetlel YeAlMl PS-T dH PS-II 6in ¢ld U2 gL Al uediml (AldR A vedHl)
PS-1I d4% NADP [2¢523 Gas €ldl Adl. Galsd Sasgivt NADP' dis dért WHdlL Al d
ETS g2l PS-1 ds asld 2d wesl 52 & (dusla 11.6). U3, A5y Ul Hist ATP
Ayl A © uig NADPH + H+ [Ralel ad -l 2514 $1281R6114490 st 4R o 2
9 % oI dril Gyl HI2 Uit Ustaxl datesns 680 nmal At €y .

11.6.3 QHlLl'Qll%i[?l I ERES (Chemiosmotic Hypothesis)

Alell, 8 AR S AHg AL WAt 532 5 drdlds d ATP « Asdual gRasadl 4l Ad
A O 7 2L WBuLd avld saL HI2 RuERuyR GRIRMIRS) ABAS 2% 521l Il 9.
Aol A USLAASANRAHL UBL, ATP+ A2Aul uearil iU W2l alonial A8 Asoudd 6.
2L QUi U Al ASASISrAL €1U 8. 2Ll s dslad 2 9 3 WieiA, ASAsISsrl Yearil »le
22dl dell AASLAML AR 214 D, U1 AUAAUL Ulel (HT) $RUMYALAL SidRud Ad5120H1
AR A 8, 2R ETS (SaAs52id URaAen dal - WswL - 12) gl Sasgiv dest A 8.
2Ll, 6 B UMD 5 5UL 500U Yedrl 2URUIR WISl loUeL Aoy © 7 28l 2
WAl U2 e wud BSH 3 % SAsgiqsl ABUdl 21 daiinl uRae e(Ain yel i 9.
%ol d dotsstatin WABA 52 st Fe S18L Rl laiatl [@As i 8 (dusla 11.7).
(@) R ueddl el drg weil-l A [Aela a0, el 51280 Bt adi Wl 5

Lol iU (H) dSAsiSsrl viastami ARd w0,
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RS ([F HY) [NADP |+ H'

\&i&[%t

AL
__ B&f

~
~
N

H,0
el
{[5A39UA

24512
(high H')

2LAIRS

2§u5la 11.7 : Ry g1l ATP A2aua

(b) U SAsgi-d sieilHeHuial vl Al 9, A Wield yed-l RuR

(©

RAAARA A5 U 9. g vl U2 AU 9, 3 SAs2i-l Wabis Ass 3 ¥
uedrl olelel drs ddl it 9, d-l Yldidl SAs2iqd vis SAsgid Ales
dRs AR 52l el uid sof(H)des de @dlRd 52 6. 2uH,
A5 JAUNIAEL A UL AR HUHIRS (2141412l 245 Sl 52 53 89; 2UR
2L g, Uldldl 8521 Yearl viga-dl ds iddl SaAsgi dlesd 2l ¢
8. AUR ued-l e dRg HAdl u2dHll AAS1 dRs ULl Y5 AY 9.
NADP [2$523 Gids, ued-l ol ds ied & 204l ds iy O,
PS-I-L 9as2i ALl suadl Sésgid-l A8 W > Wi NADPHA
NADPH + H L R85 5241 M2 2414945 €A 9. AL W2l 2iHiHiel uel
£ AU 69,

1Y e[3dwiAL RS (R2UHL)HL 2ldd wieldl qval a2 8; 2R

ALSASIOSAL DLASIAHL WAL AAS A1 9. 2L I AOSASLOS Ueddl 2UUIR VL5
W2l Glola Gaur 14 €9 vt 1 o Fd letgidl pH Hi weL il geidl iy 9.

BUURLL HI2 WAL G101 BL2ell UUE 34 O ? U2l 3l0 Bedl HI2 Hérayel &

£1201 5 2laia qediell ATPGaurt &ld 9. u2aui »dd ATPRi-d2s wued ol
(CFo)ll Hieanl, uedil gl dsdl olelz s ds Uil aulaslledi

141
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NN N

181 UL GLOUSL e 8. ATP [Riv225 Geis 6L GLLoll 4R1d €9 : dHl 215 CFo sead 89, %
yedsil i 2Md 9 A wRued HNHL AL 53 8. % uedrl URUIR ULelne
o117l &1L Al 5(Ad UL 59 9. el oilogl aloL CF, s&cd 6 2t o A side-l
oIl AULEL 5 % RS (M)l dRE GUAA AU 1Y 9. ALS5AULL Gloniel dealsil
(Bl vl Glost 43 Uiy €. %+t 51280 ATP R85l CF M 243414 uRad- 2414 8. %2l
G sl [3ul gL Glostell Wy ATP-LERLL SR U 21d 8.

AU (A LS 215 U2d, 15 U2l Uy, Wl Gloiel 2+ ATP Rir2l2osedl 2A1a94 5l
S0, WSASISSAL Hasiaml Wel-l Gl Algdld A% s2dL 2 ueasil 2RUR
WA gollRyds Hisadl Hi2 Glosidl GudloL iy 9, ATP Rz 315 Add 3 AAlisiua
WL HAA 8. % WA uedl Yt wauRel 54 &, el Hsd ade udivd Gl ATP
Ru-212 Giu s 43U 53 ATP [Ruiei Gelu 53.9.

dasgidAl derel Gaut add NADPHL 218 a8 ATP ugL »utiRs (Rg1HL)4l
acll Farisaupill WEAAL dd % Ul ddid 8. % CO,7L UL dH% ASRUAL

USANRL ML HAUGLIR 69,

11.7 ATP 211l NADPH $ui Guallomi »ud €9 ¢
(Where are the ATP and NADPH used ?)

2uRl Ay 5 ustal Wl luy ATP, NADPH il O, 6. adidl O, sRasal-l
GLSIR UURWL WH 8, U2 ATP 2l NADPH-L Gudlol 2112 4dl 2185 2d 521s
2duel sl UBURHL A B, AL UsIAA2ANRIAL FAAUKANR doishl ©. 2L WEAL
Al A uste uR et €l 49, wsL d CO, 2imt H,yO Gurid wsta Wikt Gede-l
(+llussl) U2 2URA Sl 9. v12d § ATP 24+t NADPH U2 28R €14 6. du- $e1
W vl 29 5 vl ulae 3dl A 530 wsi 7 d el o w9, usiasl wdl
vieslddl ¥ UrauRl UEuL Aldls Ay yHl Al e O UG AR olle o oif U A 8.
oA 5302l USLA SUAHL YU dl d Yrd: A WA 6D,

214, FAA2EGYL {4512 W34l (Dark Reaction) 584 4 Mg € 7 axi2L (A2l 422
aril 2l 530,

LAl € BLOB 5 FAUANRL dotssiHl ATP 21 NADPH~L Guaiiol 3¢l 3l
9. U8l uddi AAG 8 3 HyO-l 18 CO, Asousa (CH,0), Ul A5 Gt 52
- Astsiel Gysaiall dpiial 2 o) 5 21 ulBaL 3ol Ad yel i 6 a2 e
ASHL 5 CO,rL WEAML UL dell efld 2A2al d 2aun daid dli uddl Hluwg 59
ol . [aclla (gt 2lldls ama ugdl, auoterddl Guatlal 3e JRAL udALRIR-lL
BGualol 53 UUet sAAL sl FUL Al BlEn s aviRial dis ed. duis A3l
slsea 14C -l Gualol 53 dlami usigRizdua-l »eqi s34l i A 54 3
COHmit 22l {luo dld 215 3 516t uRHIYs slellHs RS Bt Ay 8. d-l
A o AHBL ARl Fasduel uRUAAL AAHAUL UBL UdLEL Y, M, ds
slEnas seauni 20, Al uan luy 3-s180auRs 2R Al Aavami 2udl
Al 2541, dd PGABC) 5& 9. 32el 5161+ URHIRIL d 8 & 7

, &
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QaUMSIL A Rl uRL waet sul 5 g ol o aniufiatl CO, 2auuqt sul ugsl
uddl lue PGA o ot 9 3 usdl 244 qrizufeiatiii sisS ol «{luoy ula ad il st
Ariu et AYSIHL ALUS AWHA 5L 2U il CO, 22Ut 2L uehl uedl 2al Hluy
yrt: 915 516URS AR o Gdl, FHL S100HAL AR URHIY, Sl 2L AR sl 2R
A Al OAA s siaviami »uedl. AR udlel usiarisdue efus CO,mL
2aoll522 & uRuAA Hed 6L USIR A 6 Y sél WSl % arulaing CO, 2auu- 4l
uesl uddl {lu Cy URS(PGA) il et CyulRua 2 Fu-l uan «{luy C, 1R
(OAA) ¢dl dd €, ulRua 58 8. 1 oid wyel-l adufaidl 2 2>uilbis
claRsdoil uaL €l 8, =il Al 2uusl wedl 5319 !

11.7.1 COszl walis s (The Primary Acceptor of CO,)
2Ldl, s M8 el SdA % s Wt yedla, el dd d asiHst gkl yolddl edl 5
FH{L 2512 UBULA Al 12 A 53 6 Sl CO, AR (RUrun) saloiie, 3 slo{d
(PGA-L)HL 3UidR 52 M2 FAUABIR A, S16{rll Tedl UHLE, HR1ddl ¢l

viot % AU Al 2001 2L B 5 CO, ALK 53U - 25 WA SlodrAY s
[Baly a5 edl. d Reydisy 1-5 cuusizde (RuBP) edl. 9 dxiimizl siSs u Aeudnil
(a9 [y eq ? Rial « 520 dsufMsisl war 21 dizer 4l weiaal Wi qell uxy ¢ldl
edl A8l 516 el uR udiudl uddl deil ot Mol su1 edl. dil M U8l Hiddl
sl 3 udell «{luy C; R €id, dl walis Ales B2 sloindiotl Al sl i
5 s1lAcoll uelel / A1yl RuBpil dllded Uddl 2 sloivcion ddlogta ol Hiz-dl
uyct Al anl Yl sl

11.7.2 (&4 (The Calvin Cycle)
(@ 2 v ezt Ayel ulRua [l Aoian s34 eaief 5 2 ulEua 2is A5y
sUHL A2 ©9; FHL RuBP+f Ut [(Ri2L 21 9. 20l 6 3 st 3 5(Enus-dl uRua
el Ao AAUA 2LA D A A5 SULAANRL WA D ? Ucll, 6 12 T qHw A5t 5 S s
ol ustaisaliia adulazting ad 9. -l 516 32 usdl el 3 d Cyaadl €, uRua
(aaL s 2t ulRua) w2iadl s (pusld 11.8).

s(@nusd wndel augal 12 dq - seilfFadand, Resad s Yoo
(Regeneration) 21 2131 dois51H1 Agiv 5314 €.

(1) stetsAAAA : & CO, 22l UBUL B 5 Fui s 22l s101s weell ueid
ol 9. 55Ul sllf5uA N 215 i [Fellds dotsst ©, FHi RuBPHL sWelL[ZuA A Hi2
CO, il GudldL A 8. 21 uBUL BAAS RuBP sloll(54d gl Grlyd ad 8, ¥+l
uReH 2a34 3-PGA-L 6L AL ot 8, GURid 1L BAs Hi[Fuwan sal-l dHdl w2l
HAL 9. 2UH, d AR AU el 3 20U 2l BAASA RuBP s6UBUAY - 25490
»zal (6181 (RuBisCO) s uaL HHiavils,
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AlalaBL

~ CO ‘/
Reydls 1,5 2T H,0
CIPEEEF)

(D stell[ZAu-

ADP \

Yo .
3- sislloae
ATP
“3 ATP
@ Rssan n
2 NADPH
21 slde / k
2 ADP
+
2P, + 2 NADP*

s, 23

25la 11.8 : slEas 22 euoliml adall asia. (1) sweiisildud, ¥ eBaq CO, Reydis 1-5 6 sizgesl
AL A B, (2) Resar, % elPaq selilead Ml usia AR UBULE) oiddl ATP i
NADPH+L quziedl i 8 »in (3) Y+, ¥ el CO, Al Reyellsy 1-5 oliusizger
Yet:(HHIRL 24 B dal A Udd Aldg e 8.

) R3501 : 21 og st i sl UGBl 215 guial 9. 21 dossiil udls CORL
AU 520l HIZ2 ATPeL 2 2AR044L GUAldL $1:81AUAA 112 2l NADPH-L 61 A0l GualoL
[Resart Hie i 6. 21 URuadl ogsiol s 23, otridl W CO,mll 6 2ARA, AU i As
25530 6 Avd 3L ©.

(3) Rt (Yt %) = % 2 A 2 3 wdd [l Add g eal 12 COmL
ALl 48, RuBP+{ Yrt:i%et 2d %33] 8. Uru% el doissiii RuBPtL (318l & s128114A 0 HI2
25 ATPl 21450l €l 8.
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vedl Hi2, 5[Enasul CO L UAS -l UAY 5L WS ATP-L 3 248, 244
NADPH-L 6 2AR24l 12450l €l 9. 214512 UEAML duRdl ATP 241 NADPH 18l
A1YLAL dslddn Uil qoal W2 A1y 5121 s1RslAAAAA AL B,

oGSl 25 2L [FAlRL M2 2L A 6 Avid ASlusl 2idasdl €l 8. 2

-

ava] sl 5 sl ylRua-r wenal] ogsindl As G-l A HE sedl ATP i
NADPH Ul 4921+l %32 &ld €97

AU AL dldel SE1A AHAHL Hee HAdl 5 S[EnAsHL g 2ie: UAL D A Y tsR
“{lsal 6.

g (UEus) oelR ([Ruy)
6 CO, EERCER
18 ATP 18 ADP

12 NADPH 12 NADP

11.8 C, ulRua (The C, Pathway)
UGB wRUAL Yyol, GwL sRoila [QRaRdl s wid aufaxil C, uRua HR1d
6. 2 AUl CO,7 2aunt Aol uddl 22l «{luey adly €, Hisell AR 2ARse
[Flel 2 & eodi Bl 2l 4od Faisaua uRua dly C; uRua ad dlEnas-dl
Guadlol 53 &, AR C, arulaxtl, Cy arulazil sl 56 A gel U8 & 7 21 215 Usd
8 % du ydl ast ol

C, aiRufeddl [Are €iu 8. duil dul waildl s [@Rre wsiRl idRa - 41
9. % Gl diudiad A 530 a3 9. axil ustasdl ag dladid 08wl eald 8. au
UsLLAAA s&alcdl UBULAL 0609 Blal HOL O, A2AHL FAMIR~]L vot o GlAl Geulesdl €l 9.
LAl Al 2U5-215 53 AHDA.

C3 ot C, Bl UM B8 A e 530§ a4 il 6 el 518 Ale AU HoAl
8 79 ofrd uglnl s o sl wegugl Uol qud & 7 4 duil aglya-d] uau q4Hi-
Hsiz slul 4ud 97

C, uRua aRuadl adrufatiqi afdyasdl 2uam el sl »iddl § dd Yasys
SIML seUd & i wellil sial Hadl sudl idRe 22l a3+ Uiy AL (ddRy
L) 5 O, Al ol A B oA B 3 piad A d sl [l slsanl 8.
Quieya-dl au yasy 51U SINAL RS A HIAAL EU D; dHl sRaseil-l ay val dsl
alelisdl 8. dxii-l wdl siuelad adfauy qe el ¢ © 2 Aidsily
astol dldl el Cy asiufial Fdl 3 451 viaar gairnl weii-dl 9t ds, 3o Uy
AL (vidRA 2) Ax Heausl sitle [AdRRL dus Ad ol

A dHIRL M2 RUE 289 3 Al il arulaiidl [@lan el wal st
5304 2 AL Uil 20 Ot dl. yemedsial 4 aldyadl 2w »idal yasysa
(Mol yaszys % C, ariulaoll SormialHl diq Hee3u aal.
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¢ sl 11941 saidd wRuadl et 530 2 URUAA $2 247 285 URUA 5 € A 1L UBL s
510 UBAL 9. ALl Al detssitil Al @ wRuarl 2160 5304,

CO,il WiABLs ALSs A5 3 5160 Yo 219, $1$ISNA WAU3A2 (PEP) B, 214 A weugl silui
A G B, WU W2 FAUGLR GAAs PEPcase 5 PEP $1ll50lA%. 21l i «Aldd e © 3

~

weuel S YBREL (RuBisCO) Blas €ldl -tel. C,y RS OAA HoquRi-il S Rl Wi 8.

CAUROUE o HEAUBLAL ST 24 4-5100 45 Al wes SRS 5 2ules AR Fuie 52 9,
5 % yasysla sl AR wd 9. yasysla sl i Cy RS [@ae wld CO, i 3is 3-
S16L1Y 5 AR s 53 8.

3-s160e 248, Yet: HeAuel Uolldl SiNAE Yet: UAS 8, ol A 5302l PEP (si2sldlld wuzde)u
uRalid 2 9, 24t Ad 24 45 Y3 w4 9.

yasySla siHL 28 CO, 1 (e wRua sl C; uRuayl uda 53 8. 5(eq uRua is 2idl
uRua 8 % ol adulaaiidl M- 9. yasysle sinl Roydis cuusizse sielsdldy sisdlons
(RuBisCO) GRiusel U2 €1y 6. U PEPcaseril 2A0Ud ¢l 6. 2UH, Hooid URua $ o+l uReuy

2A3U A R A B d 3@ WRua - Cy 2l € aniRulailug A 8.

aldtazely Co,
Weuel sy

BRI

siuglae

nco,  HReldl

[ mq‘alc‘{a PEP)_]
| YLy | | Yoo !

C, 2R C, s
| S| |

C, AR

NSRS )
(s1M dgail)

yasysla
sy

(

Al

s@nas gl
22Uy~

L

A Co,

~

Rstelif5ud C, iR

2u5(d 11.9 : 2 21 2ds uRuadl s uqla
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9 R -y 3 35 Cy ariulclin o eausl S 5(@q uRua da wa 8 7 C,
qriueotal qeausl SN 240 wRue sdl 1ol Hell, uid yasusla s o sdl A 9.

11.9 us1 241 (Photorespiration)

AL, 2wl 245 ofle UL UstatAA ALl Uit 5301, F Cq 2t Cy driuldiiu
el Héradl Gle R 52 0. USLAHAL Ayl He Ul 3@ uRuadl uay doisst
el CO,iL UL HUY doissidL [Guaal s2ells qu avisidl Hoadl ui. 2 d uEa
£ %4l RuBP, 5101+ SdisAu194edl 12 A4S 3PGA-L 6 il Fula 53 8 Royelios
RuBisCO G5 gl Gelu- Wi €.

RIEER]

(RuBisCO) 2 SIEG

RuBP+CO,

Yorsl GRS [AAul 0l [QAyd uHEHl Hodl Glas ©. (Aud el 29 5 34 ?)

L GlAsT, dasl 2L 8 5 dril ABA @A CO, diy O, 6l ALY A5 &, v2dl Hie d-l
Woisl s &, 9 A (@A wsL L 5 21 3l 2 Afad © 7 RuBisCO O, 53l CO, Ul
A SN Gl B, seuAl 53 S % g A Sl dl 2 AA 7 B AR AUl UL Gld
9. 0, 2iadl CO, ciel Gas 18 5191 AL dril 2UHIR du-l AUe Alsdl U2 el ©.

Cy artucatiml seels O, orrsixl A8 wdid ©. 2uel, CO,mL 2UUAHL d2L8l A
8. 1], USIAMAAHL RuBP, 3 PGA-iL 61 219041 uRaldd dciq tied 24549 A1d
Ao uRuAHL s s1RsUBHAILAL 2Bl S1611YSsA Y A s slRsloAUSIARAAL 28
(il 52 9. ustasA--l WRuanl 251 5 ATP dsdug ad -all, udq d- wReuy a3y
Ml ATPL Guatiatdl 18 CO, uBL s &l 6. Usludt YRuadl ATP 5 NADPH+
Asauel g el. UM, uslLEu vl AusRs wEAL©.

Cy artlapiinl ustanar ag el ded 5182 68 5 d 215 g dol HAd © ¥ BRlus
22 CO,l Algdl atil & 8. Ad AR o wd © a1 weusidiel C, 2R yasysly
sl [Qsed Wil CO, ¥sd 53 6, %ril 4RI 2A3U CO,rl 2id:sivla Alsdl qddl
oqu 8. d-iell 3 YFBd A O 3 RuBisCO (61251) S6USAAD q4i2 514 53 8. 14
i[53 203U d-ll UBUA Yy 52 8.

g, AR Bl 91 5 C, Artulcolinl UstaaAnt A el ed Addd: dd A4 2L ¢l
5 2L AL Badlesdl AR Beled 54 4 413 11 8. d GuRid udl asulail Gl
AluHiA A1 ARWLAL sald 9.

Gualsd wlRaalL 2412 4 i d dreuldxil-] gaqu 52 asl ¢l 3, 32l C, 21 C,
YRy guid & ?2unel sives 111+ Gualol 530 2419945 YA111] G131,
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S1es 11.1 : Cy i Cy Ariuliivil A2l dslad M2 il stesl sl 2 i 34 o2l

(al2re drzi

5[ 25 ealadl Sl UsR

W3S seillFada- uBa adl €l da
Sl USIR

wstui CO, o 2eust sl 3eal
UsiR-L SN €ld O

CO,ml malis wes sl & 7

walis CO, aues Sl6ie+{l Av) ?
CO,m1 2=+l salis Alue 55 & 7

CO -t 2arustedl alus «ilusgi sea siel & ?

9 a-ulcml RuBisCO €14 € ?
Q\L qr2u[dMi PEPcase €14 &9 7
arufal $40 SUME RuBisCO €1t €9 7

dlst ustaiil Rl CO L el €2

9, ustail 28l st ustauA-L A 8§ ?
9 ustadl ay dlsicinl wstaua-t ad § ?
9% CO,rl AL it usiauu-t a7
9% CO -l ay Aigci usiauu- gd ?

oMl AlUHLL

AT

C, atyfizil C

4

CRETREN]

suniel uie 30
wequel el /yasasly siujeiq
wequel el /yasasly s e
(1) Herust el
(2) yassil Sl 2 Heust dall

(3) yasysl s, dolls, RuRdids
Wyl Yefl

RuBP/PEP/PGA

5/4/3
PGA/OAA/RuBP

3/4/5

SUHLSAAL L €l
SUALERAL A Sld
wequl Silyasasly siu/ss uel 4l

9L AR HEAH
qaIR/HlBad /538
QeR[3Ad/5AR s
QeR[BAd/5ARs
QeR[BAd/5AR s

30-40 °C/20-25 °C/40°CHl Q812

[y aqdufaaiiqar uelidl Qe 8t dul
Yeuedisdol A 5wy Uelly WA (i
L) Rlaey 219 0w, siamul dasll wel
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11.10 USIABANEA AU $dl WReny

(Factors Affecting Photosynthesis)
USLAA2AURIA AR 57U URoiold AHyal %33 9. vidlaias aldd-dl dxu
qriufatid Geuted MElRd 52c1 42 US12RSANAAL £ ol Hewdrll 8. UsIAAAURL
Rl WROO glAL U WH 8. ¥ 6UEL dH% AidRS ol UsRAL €15 45 8. anuld
WRetlml val, wadl, GHR, se A usilaud, Heauel sl 2 sRdsell, CO,l
IARS Algcdl A sARUZAL WL 4R 9. aduld vadl AldRs wReiol 4dRls
yaiesidl 2t aduldiil 9z u2 2R €l 8.

oiel UReHL austasl W, drusid, CO,il Algdl 2t walll wda
69, el ustaRisan EAHL oLl WR6U 2Lsu18 Usla=auRL 5 CO,mL AU
A USIAL . 9l 515wl s uReN Rl wReton dils Hua 51201 o 69, U3,
SIS uRen % del $edH uMRlEl (Sub-optimal level) LS MWL €9l d USLAUSANRLAL
€2 155l 524l

o1y s RGO 518 (Fa) AAUMS UBAA A 53 O dl 6A54A(1905) L
YU SREAL [RUH 21625125 o4 B, A A uxd yeudd 8.

il 2412 o SIS A Als WEa1 2isa] aauR WRe g1 USRS 6l dl dil £
[z dar s1254] 49 % dldil ~4rid¥ 4ed-il 125 9. A d WReA1l UHIH[ 2512
$UMI 204 dl d Yl610, ulFH1 141 2 2142 usiudl a5 6.

GelsRl a3, 25 dlg usl, Sedun UsU 2 CO, <l el lal odi u, A
AL Yol S Eld L US1AAANRL A Asq A2l L URHL USIARASAN IR % U3
U9, UL Al SRHLA dAlUHLA HOWaL.

11.10.1 U512 (Light) 3
UL UUBL UL USLAAZANEL UR HARSIRS UWRAAAL

3unl Aol el A Ul ustadl oRiaTdl, ustadl
dloidl dal M5t B QAL e URMAL 2ALdUS 6.

T ~ ~ ~ ~ B — 5
LAl UsLAAL 24191 dlidlal UULd Adl USLA 2, oY T /*
CO, il 2L €2 A2 s vild el . ustadl

-~

g»
T 1
Ay dladizil > el 518 9lg adl el s S 2w g’; A
uReta AlBid ulReor ol an @ (2usld 11.10). 2 F ';
sudl ¥l @Ue dld W B 5 usly Ad usl wl =
USLAAL 10 % 21 14 8. 910U 5 A AL Boldl 5
el el anulastl Hie usia seld o uslaxl ) >
Alids wRotn oid 9, 25 ALHL ugl 2uld usL nstateil dlsicll

NN . 5 ~ ~ ~ .
5’<1l°~l[§ft (é[:zd“‘{):“\ [Qaey sl el ©. gl 250 11.10: ustasl dladl R wsiasd el
USIAU AR €2 82 0. €2 U2 B2 ol ydvL



150

OEICEIR]

11.10.2 5190 SisAS$+ Alscl (Concentration of Carbon dioxide)
USLARSANRAUL s16i QLSO (CO,) S5 Hua AlHids UR6A 8. dldlaraH
CO,ril Aiscll vt % 21Ul 9. (0.03 i 0.04 % ~il 4221) CO,~il Alsctni 0.05%
Yl ARl s2AUHL A dL CO, L 22U B AHIRL A4S A5 9. U dritell arR
HUHL aloll A4 L ARl A dl d siFsis ol as 9.

C; My C, atifivll CO,l Alsdl U [t ulieua eald 8. il
ustadl R sidial siSusl e CO,rll ay, Alsdixt UlaBul saladt -,
ustadl 4y dlstdidl C; 2 Cy i ariufaziivl Wslai=auBirlL s34 dHIRlL Ay
6. 21Ul 2 Mg Heaysl 8 5 C, aulidil dotetol 360 Pl ur 2iqlid gald
8. C5 ariuldzil CO,l ag-l Alscizt uldeud 2l & 244 450 pIL-" &l ag 2L %
Agd eald 8. 204, Wit CO,q 2R Cy aulail Hie luids o 8.

-~

UYL A O 5 Cyadulaxl CO,l Ay Alsdiul Ul 53 8 24
USIAAAMELAL ML AHIRL A € Pl $0RA3U GlledHl IRl AU € 24 d
Rrgicl Gualol Al €1BU uLs, Fal 5 aMel dHey [RHAl HAML $cUML 21 9,
Aua 51t il GRYR dldidr@ME GOl ds Ml 2d B Fell

BAUleSAlML QUL AN,

11.10.3 AlMHI (Temperature)
sz uBAL GRAsl wEa . dall drwst gl FEBd s 6. sy usta-
UlBAL U8l v Adel 6, U3 dril U diusieel viot o el U2 wd Y. C,
AUl af dtuin Ul 53 8 A dul wstaisanHdl e weL Gl 5 anie
2d 8. R CyariRulall vl % e el AUl 41d 8.

(alas anufaaiiang usie A=A Hie SeHi Al dil 2is(éd

A2 U IR AV 9, AHALARL arufail sdl GwL sfeeitl arulaiml
edd dluMl 9y €l 8.

11.10.4 Wl (Water)

ustal WEAHL wel 28 Herad UBus © odl weldl »is uRen sl ua
Jld ustaieaNEL U ddl A Sl AHA AUl YR AL AU UL 6. FAdLL
51280 WS ol Ad 9. el CO, L ldi waidl ad 8. »idl wa w0l
gl well ddet Wi €9, Fetiefl uslrl AWl AxAsOHL uRL 82l A © A
aMl 2l Buil ue gl oy o,
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ARl

dledl arulaxtl USLAAU2AURL gIRL dHel Uldldl VLS oirld 8. 1 uEuL eHul-
AUALARRHL 28AL 5161 LSS YRl WAHL glRL AAA B 2 slellRdl - WU 9gsin
(251) A3 2213 otlaaidi Gualol 52 8. ustaizdyal Bul anufazina dlal eusil, yeud
WRULHL 21 69, uRilHi 2udell Heusl SINHL AtIR HsiHl RSB HRIA 8, ¥ CO, s 524
HIE FAGEIR 8. S[RASUHL UedMy, ML (AULL) UL UEUL HiS UL & UL 1R AAR
uRuY RS (RRUHL)HL M 9. USIABSANRL 6L dotssIpll YA 9. UsL-UBAL 2 28512
UBuL (steir 22U uBEAL). usA-uBAHE UsIA-Glol Beridl BUAAL 3% 5aSRlL glal AN
s 9 A UBAL 5w sealdl [ARre sdiRiBA a L 2RdA Hisd . wélul o si2l Riey
UslAdoL Ps-1 24 Ps-11 €l €. Ps-Iril UBUL 5vsul scliFd a Pojoril 248, U512 dZoLdois
700 nmi AWML 52 6, FAUR Ps-IIHL 215 Py UBAL 5 €l © % el Usiaql 680 nmril Usialg
MR 53 . sl WneL uedl SAs2i Gl Ay © i Ps-I1 2t Ps-I glal 2&idRd 45
»ldui NADP 3l ueial € it NADPH- 221 52 8. 211 WEUL e8u1m Asaisid sl ueal
SURUIR 215 U2 GlOUILL Beurt 2 6. ATPase Gelas-l audll Figll diel-l aildst si2el sl
d2 © 2l ATPL 22du8L W12 udltd Glo Hsd A 8, Wil 219 [@ae Ps-11 +{l 418 soudd

N

~

6. ulReUH 30 O, dal Wl Yo A 2 Ps-TIHL SAs2IA 2ANUARRL 1Y, 8.

sl614 22U 2AsHE, BRASHL YBRSL gRL CO, s 5 sl Y5 RuBP-l 418 2idio
528 A 3-s6lysd PGATL 2 22041 3uidRd 53 9. drelle 5(E@nus gl d asuu
uRaAld 2 8 24 RuBP Yri: A% Wi 9. 21 UBUL eBdiq usia-uBan s dsdfid
a4dl ATP a4y NADPH auid 8. C; atufaaid 36rsl 2is [FRds i5um-a- ulsael
usLLAAA Gy O,

(Y

sedls Gusleoitly anulail v 5 [ARre usiad usiari=aw eald 8, %+ C,ulRua sé

c

6. 2l Ul Heust Sl wel Al UEAHL CO,mL 22Ul 4-sloiriysd Wdig-t OAA
Geatd 8. yasy sl siunl 5lean ulua a9, gl sieliledid dsdue 2 9.

N

ALY,

N N NN oY

1A sdlasl 5 A Cy8 5Cy 8 7 Hie e sefl A ?

o

1. 518 arulan cLalLsi deiRlie 214l

S by

2. s arulerl 2ials AAA A5 g dd sl wsl 5 d C38 5 Cu 0 7wyl 2ul.
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A% CyasiRulaiiig vl 2ol SNl Farisdua-5ean wRuad ded 52 8, odl ual d
a4, Geulesalaloll arpufaadl 9. 5 1 olletd U2 241 53 A5 91 5 g w2 © ?

NN

RuBisCO %5 Gias 8 % s1il[5udn 2 21 [Fu20l 2a30 514 52 9. a4 2d 33
Wil 691 3 €, AUl RuBisCO aHI HoUHL sl 53da 53 8 7

Hidl dl 5, 516 adufdail $ARIBA beil G2 Algdl YA 9, UBL dHl sAiRUBA al
2eld 9, 9L o wstaisausl sl el 7 dl ugl adulazil w He sdiRUEd b i oila
olleL (Aelds) Tsacy 41 €9 7

ol ULl LALRUML AUAML 249 dl dril 291 5015 dlow dHe dlaia wsdl Yl e 4
%3 7 AHIRL [AARML $UL F5aAsRL AL ] 9 7

215 o aruleAl ueldl (swaoll) (1) ousgal gl 214 d-l usiacuoll (Guasil)
611% AL el 530 AHAAL FAOUL ABAL 916 YAUsAHL AV AL oiugml AvAL 918
AL déril 52 axial san el 821 dldl 20 8ad 9 2w we ?

~

L5l 11.10 21 WS1AAAURIAL £ UR UstA-l 212 £21d 8. 2UAvA U8R {2 20ld
UsAlAL FloL 2L

(@)  as-l su [Big 2adl Bigil u2 (A, B 244l C) usia 2is AqlHids uRea & 7
(b) A [BRdizml AlHids 5125 5 5181 501 O ?

() aAsHLCuA DY Udd 52 & 7

“flAL a2l sl 2uul

(a) Cyid CyulRua

(b)  ASlU AHY ALY SIAIS1RSIRANAUA

(c) Cyauw C, asizulciing vl Gl 2 (vidRa 22-)
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12.2

12.3

12.4

12.5

12.6

12.7

Y anuldl
212891269 1?1
R 7
sqiusidlely
21948

NS U

A A
02
Goaaqyalds
yl3yey

AL S

usWL 12

aru[d2Hl 2 (Respiration in Plants)

2UUBL 6L d AL W2 A A5 o, U DA Hie ARAAIAUY Adl Hedl
2LAUS 51 8 7w UL AE9AA 5TV 912, AR 9L A €9 7 9L ot Al
Al €l 5 YDAl SIU HIRAE9UA 52 69 7 % v il Sl Ad wn a9 ?

oL @A Uldlrl A el 3 BRS @arHl imel, WRaeH, sadAdr, Yot Fdl
sl 53l HIZ 2l AL 5 aiieodi ddy i st Glad-l 2udgusdl €id 9.
o] Glodl suiall 20d 69 ? 21Ul il el 3 Glo Wi HUUEL viRLs dSH ¢l uig
1L Glod viiRusHizll Sl A 4oL ? 241 Glod Sl A Guadloimi »Ud 8 7 9] et ws1sL
viter uglalHiel A wHiell Glol 4L 8 7 g aniufadl vils A 8 ? aduldil vt
Blod suiafl 40d B 7 2t yeuwdl i Glosl 2iasdl Hi2 9 viRls Had © ?

BuAsd 536 wastiedl dust 2l a4 28] € 5 il 26iBd dlotdl sdl. uid
arRddHl dRiizgdR-l WEAL dHes via uetduiel Ysd a-udl Gloa-l uBaimi vot
QIR A6 €l 6. BUUBL 2L AHFAUAL Ut 533 5 21 Sell Do A © 7

WAt W2 w1A9ds ot GloA Sedls HelzARlHAL AHUEAT A U 1 ©9; ¥
vig Yeld s& 0. Hist dldl anulaail dHes dlaeRd @aigil dididl Wils 9
oirtlcll 2% 9. % uslasAuRl Bl g2l wsia Gl AnABS GloAni 3uld: s34
A51%, ASIH AH 2L FAL SRl oitul AR 53 B, uud A Ule A
A5 5 dledl a-ulapiinl wel oty % sidl, Uelladl 2 2{0UHL wstasdnel ud
Al Hiot d S, FHE SRRl Sl 9 5 % HI2 GLOL BUEL 2dARHL 2L WHAL €1y 9.
Aol ustaisamRL 53 9. 51281 5 dlel aqulaiml ot 2100, Yl due sidl dlal
il Aell. Fefl dul vie veldl W2 AUEA3AA]L sl Sl 9. Fefl vie yelel
cRasel [l ootHl ded WA 9. welail [@uHuinl el ©; el dail Yididl
vlials adufaiaigl ucar (wsteldl), 5 ula(Miaustil)qdl @3l Had 9.

c

Yollugwdl el & 591, Yo 5 Al ueldl U MeiR €l 8. 21 el dd vcid Hewayel

=N
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OEICEIR]

£ 3 @arl HI2 UUAs olHL vIEL ULl USIAAAURL GIRL U 24 9. UL USAAHL
sl A L L vig ueidld [Qaed el s adl Ged-l Bulak
Wl 2L AlsdAHL GudlolEl ATP dAsduRl AxAdd 6.

N

M2i2e usigrisane sRasavi aa 9. (43RUURS siv4l), A 3 Gl i
520l Hie wled wyiled [Qued SN e SRUMRLUHL 2l 6. (d w8l Hiot
Y5RARSHL). A 5 Sl B[ 24241 —C—C— (51011-51611) oifis], HUBAIAA
gael ualtd HUHE Glodd Hsd 52 8 ¥ AU 5¢ 9. L uBUL P 3
ALY AEAIAA Ad O dd AR el s 9. i Ad seillasd
U3 12l Gloa 3sd A B, uiq Sedls asulaiivi [[Rre wRRAIHL
WA, 226l duy Al yHl 3 sifis AR Ul ARd usid-l 3l Gudlam
Acun 8. SNl 2igr UEUIAA LA AR yelel >uddl ol Gl siuui s
A8 A5 Adl ol 5 25 o deissiil usl Hsd Adl el 20 BRlas gl [HaEBid
aoissiaur HlHl UBAAL A3UHL Hod AU B, F AAURS Glol ATP-L @3uH
AR A1 9. Ul 2 qHD A A5 O 5 AU UFUIUA 8121 Hsd Ad)
Blod 20lH) Guadlormi Al Hefl. uig 21 ATP A2EuRIAL GUElaMl dat 8 1 21
Glol %R UL AU scl Sl (%l uaL) R o [Qeedt Wi 8. 24 s1eel ATP S
Yo Glod AdRL 23Ul s 52 9. ATPHL Ay wid G, awd-l [&ly
Glol »iaeus WML Gualotl daid ©. ud- el FHler wHdl
s161[FL5 U1l siuHL oflot 220l A=A HIZ YUl A3UHL 1ML 1A D,

12.1 2\; auldail 94[2%[%93[21 5389 7 (Do Plants Breathe ?)

L Yaetell 51 1AL saied Al el i A Hie O, Hiaeusdl gld &
s duil CO, s 53 6. i sirewl adufaziul sidl ciaal 8, Fui
O il windl Y o, anulasinl el ox ayi @l
wie [afre »iol dldl el Ui dHl wdId 2 ddlBsl 2 eq Hie 2iddl
£9. 2l Hie aulazidl A 100 ldl el d-l BRIl SI1RR1L 9. Yed 51381 %
9 5 aqulapiil Udls ouall dldit ayii-i [@fHua-l snagasdid @i
AV 69, ariulaAdtleAl 3is ouornigl oflo Mol Ay il At oL % il Al
9. ofle 51201 2 8 5 aufaiil Ayt [AHaHl il w3Raid ¢idl
A2l Hou, usis duy ueiiui aad, wiell-l el ver 4l e a9, 1ol
wstaAsANRlL el Ayl (MY At AU 8 2 udls uel, Ayel Ad
2L ustedl sl A 9. 2 aHouo eHa du-l dididl 3Ruidd
Byl AU 9. BUIR SN USLAASANSL 52 6 AR O,+{l el 51 anaL eldl
Aell; 51380 5 sNHE UslaRsA Nl eAHAIA O, Ysd wd . >lg s18L 2L 9 5
Hiel se-l matelr adulaiiang digpil At »idz 34l nae wl asdy el
AU [A>ML UAs @dd SN anufaxidl quiel-l Bagd ws suddl i
9. uel 12 L (A4 Ay 9. ad 2 oyl asl ol 5 owsl, siela
USLEL 2 ML A2 gL A 9 7 UsieHl @dd S, e Ay sl A
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ULAYLL 2L AZUHL AUSALAA €1 €9, ML ULL [£9g €ld 89; %l AlAlfIgl 5& 69, vigedl
SIL YA €14 8 2 d 55 QB R 20U €9, U4, drUA2AL Hi2L MLl SiNL]
AW sdlril AUSHL Sl 9. L GURid A uBl, Usis A Houl ygasla sl QiR
allsaril B €9, % Ay vaslal d Hsoella wE Asnd A9 eirud 6.

g slovtl Ayl eentll il Hluoeil @3l CO, 2 HyOx{l 0 Gla 45
ALY €9, il Hiel GUALHL %2l GvL <3N 61 2Ad 6.

C¢H,,0, + 60, — 6CO, + 6H,0 + G

A v Gl SN IR 2As Sl dl sl Gualol sivul ofle 2u2ile Asdue
5L Al AL 25l ARy (et aaell Ysd Adl el Glod Goiiel a3usi
Uy WMl el Hod did 29 5 o5 2FAIAA s dAGLSSIHL A Adl ALdl-slel
s AGLSSIGIUL Al 8. FUL S2Als dessl viedl el ¢l 8 5 dxigl ysd adl
Blod ATP<L 2A2AuRil Guallomi 2ud 9. 21 3ol 2d i 8 7 dRddl 21 Husisil
Slasin 8.

sl Bulal eBan >i[Eue-dl Gualol i 9 i sleld JALSALSS,
wiell 2t Glo llue ddls Ysd d 9. ser UBAL W2 AU Al €l &
Ui, sedls sl AHUEUwHl €13l 2 el uL dd 26l A% B, Y a4 24l
YRRER (A9 (w4 awal) [QaiR] usi el w4l 2Hil5091 w8l ? [ sl
HI2 YA 51280 60 5 UAH 514 AL A YR LAl AlALARRIHE HOUL S, %l AL EH ]
el A edl. 2% uRl, ¥ sedls AlHl sl el ot 5 d EAR(RA
A8l HIS Ui dslid 9. Uizl seals as(Eis udl »1o2s 9, A % edls w2
wi[su(ed Raladl sasdl sAdkUd eld 9. Udls Ralaml olbl AdiHi
Bt do Sld B, ¥ dgsiosn AUSA-l Hee a1 2i[s a A3 52 D,
2L USRS wauzls ARAL [Qaen squastdldla seaw 9.

12.2 2aiasidlilu (Glycolysis)

scpiusielllu woesll Geaulrt alls Aot OSSRl 2 WA B An ‘Al 21
ded 5 [Amed an 8. squusicliln Ul wdla 913, vl HURLE 2 %.
YR Gl AU 6 e 2l AHAd: EMP uRug 56 8. 2120125 Al -]
UL L WAL A 8, dciusiclly SINRUHL A i L GHL ADDAHL Al 8. Bl
WAL og sl 2SR A g1l wazlas 2R 6 2241 SR 8.
ArtuA2UHL 2L oG5, AsloHial Wik A 9, % wstaisquil ilan {luy &
L AR SRAUIE] W AL D, As1H Sa23 3 Y AL BAsl ueedl
agslos i gl JULAlRd & . 2L ol Hidl ASASS AR deuusias s
AsHL UAL 52 9. 9GS5l dAUY g5, S5ASLOTAN BRAS glRL F1R81R1AAAA WKl
AYSIN-6-51282 Glrld 8. 95T SIREIAAAUA UAL GllE drll UAHHS §52105-6-
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oG5l
ATP-Q®
ADP.
oG5l -6 - 51282
(6C)

55210 - 6 - 51282
BB C
AD

§521 1 - 66U 51252
(6C)

21410 5R%2

(Praul@ess-3 sikee)

3 nap:

"% NADH+H'
2 X 21U 1%
(1,3 ol sisIPUAURS iA8)
(3C)

ADP
ATP

2 X 2141 5182
(3 58| (L%“[\% 2[R8)

2 x2 sizslPauRe

H,0
2 X SRS wu3de
ADP
ATP

2 x wu3las iR
(30)

usla 12.1 : scnusiellluql dewssivi

2141 s1Rse

(SlusLd sl

2[Rl sise
3C)

OEICEIR]

5135241 3WidlRd AU B, 9¢5l% AU gselnHl
AYYARS U” 215 AL SlU 9. scu sl
[l wBall uglt 12,140 salddl 8. [@lan
BiusiAl FuseL esndl, sqrusidliluHl Aelloig
gt (10) WBAIHL o siosmiell wugde-l Fuiey w2
A 9, scusidladludl [alay uEuzial sieui
gAMult o UBAIL U U 2L 5 FHL ATP %
NADH + H' (201 BauHi)-l Gualol 5 Asduel
ALY, €9,

ATPL GUUIOL 6L doissIHl i 69 @ uddl
Aots5L FHL 951, FGSIN-6-812F M1 3UIdR WH 8
2 6lloAl dAotssl 3 FHL §523-6-518 2 521 1-
6-6LIUS1RE 2HL JUIdREL AU .

g2l 1-6-0l1as1282  [qaled s
SuelsisAl R sige (DHAP) ¢4 3-
sisllPUAACELS (PGAL) oi-lld ©. % 3-
sizsLPantedlelss (PGAL)+, 1-3
olUsIs1ocln2 (BPGA)HL 3ULdRBL 21 €9 IR
NAD™[l NADH+ H'<{ [alel iy 9,
PGALMI2l 6l Ml W& 6L SLOf% UMY,
(2HM)L 2a3uMi NAD' 018 2AsLS 22l oild
215 YAl ¥ NIARA A4 9. PGAL [543+
Wl sl sizde ol BPGAHL 3uidRd
24 8. BPGA+, 3-s81000uRs iRl uRadr
gl Glod cuoll uBaL 9. 21l Glosiil Guaiol ATP-L
Asduami Ay . PEP (sReld-ld wuzde)-d
wauzlas AL 3uiaa e wa ATP
Ml e 8. g ad 2 awial 520 asl ol 3 s
9 5108 ALl el ATP Al Y2l Heddt 2A3uH(
21 HFAIH] A=A Y 9 7

wazlas A8 sdusidllasl you Hluy ©.
wugdedl AdvAYG afa o 9 7 d sl
2LAASAL YR AUARA 6. oy oL 2dl 9. Ful
(Al sl cctiusiedlqla gl Gaur adl wuzlas
gl Guulol 53 0. A alses RS uaael,
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USRS UAAR A RS HAAUL GuARll ©. Hiel oL
WERAUA 2 2ssilld Y5RUAAL e w18 WREAIAHE
A B, 9g 5ol Yol HUERUIAAU 501 243U CO, 2 H,0 ey
520L U2 UDAHL 564A5 A 9, F RS HUL 5 HUL UL 56
9. FHL O -l w3RAA Cld 8.
12.3 A48l (Fermentation)
siaaRl A2 glal 25 205 URRARHIHL 21y8l AHil5u3a-
Al 6. FHL WAL [Afan dessipll gkl waglas iR Co,
AHo SAAAML FuidL A 9. GRlAs wazlds 2R RsiellsHldn
Axy wiesield RBelSimas 21 uEAidl Us des 9. ol Awdl
Fai & eals oiseRul wazlas Aifisnial dlses ki Muie 82
0. ML AHAA doiss12ll sl 12,240 eaide 8. welii-l -1y
Uollatil sl sud e 5 uRan elHud wur sy
e HIZ Yl HeUHL B €l © R wuzlas kg
asee Reldimdy Bias gl dlses Rl 3uldRd iy ©.
Aszpilasis wes NADH+ HY, o ol uBaziisl NAD L y:
il5A3A4 WA 9.
alses RS i UESIEURS 2uaARL bl Ul g5
QI Mol Gl Hsa adl edl. sgsiol 84 ']\L
7% @l 2l GloAd s A © A dell Glod-l
Guallol G2 GloAYsd oltaual ATP-L [Rulei U
adl Al. 28 5 lesieid Muine s:dl FruulEelss - 3 - sixde
Bewteri-l Uil ellfsizs €l 8. g sl alses »ifus
5 AL AR Ul 2lesisla 5 dlses NAD* NAD*
R Rule efain Sedl ardlas ATP
AsausL i 6 7 (danusiellurl seal 248, ATP NADH + NADH + H*
ASAUBL WIH € A S2dl 248, ATP auud 6 il 3 - SRE\PeuRs 2B
ARl s3) FUR Hlesidlad WMLl 13 % 5 wuzls AR
Al A eld 9, R e W2 2L [Qusd oA ‘u NADH + H*
09, 3 il Yo 51281 oA 9. 4201 Ad wuaa %(‘
gL Wit dleudl viesielad] Hedy Alsdl sedl ﬂ ‘* NAD"

eld 8 7 gl dd [kl wst ol 5 es dleusi 5“2{’“3‘1}‘1
wazlas 1R

silesleld wHIBL dul vidal stesildHl
Algcltell ay 5ol 2d qadl asa e ?

da-la+ CO,

250 12.2 1 2R AL Yoo, wRyl
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@adali

A 56 UBUL D Fel gl ADAHL 2SR AYLL IFTAA A B 2 i
eliulr Hsd Glod sl AauAa-l 2nausdid 2l At ATP 248240
AsAuRl 53 89 7 YSRAUIRSUUL UL 6l dossIvL SRUGRIGIHL Al & 2 L W2
0,7l 3R Gl . MRS UAL A 2l UBA B Fll 1 5161 Ul O,
s1ordul ARl HUERBAA AU B 27 ddL sl CO,, wiell 2t ay zui Glod s
2l 69, il W5+l AL WEUL AHAA: G2 S8UAL ADAUL AL HOL 6. 2UURL 4L
UL ¢ uelAl [l xea1 5319

12.4 %Rs AU (Aerobic Respiration)

sRUGRALUHE adl s Al ulul exlHu sadlusidlala-l ilan
“fluz wazde stuumial sBUGRAIHL gt WA 8. RS Al Hod el <A
el &
o SUSL%T YA detsslelR g2 Actell, A8 CO, L 28t Ysd dael]
wizded el AHilEZaA a9,
o dasgir (dlomgll), Sldglwt URHIBIAL AL dRls g2 4 O, 213 dRs
Qe UL 6, dril A18 ATP As@usL 2y .
Al ari Ruue did dl A 8 3 uddl uBul suspll HRS 5 2uHRs
USAHL A 6 12 6ilon WBUL SRUMALAL Hid: U UR 21y 9.

SMAHL 20dal sielllRaq cdlsiaRs Raed gl Muler wia wauzde,
SRUGRLIAL HZSAHE WAl 52 9. wauzde RBeldfiwny Gaas gl AHilRiRa
Rielisoada-dl s aHfes uBad Gao- 4o 9. wuzde Retdiwan-l wa
2 ASBRAAS 51 53 9. Fal 5 NADY 244 A¢BRAAS (CoA).

wazls 2k + Co.A + NAD' Mg sikese CoA + CO, + NADH + H'

yuzde  deldimo
2L AL e waglas R o ARl [@ued 5 uay gal
NADH-L 61 @il Fula 2 9. (canusidlila e(Maie agsin-l 2is 2ig4idl
[fuieL Wi 9.)
RAe1Sd CoA IR 6lle A3 ua, 2iusiellfzalds 1R A5l a9 52 8. %+l
AUl el 36 AHAL AstiFE 21Ul €lal 5180 d 6 As 58 9.
12.4.1 z1asioi(Zulas 2ilA8 as (TCA) [Tricarboxylic Acid Cycle (TCA)]

TCA sl Wiot RS a4e-dl »iisdal 2RRs 2R (OAA) w1 wiell
A2 AolRd 2l wSRs AR MR WA 2 & (2usli 12.3). 20 uBa
AlSge e Blds glRl Al 6 2 Co.Arll 25 R 45d 52 8. ¢d Adges
LA ALD2 el uHEedls0L (AUSAH[RPH) gLl 3uld Aty 9. il
Q516005AAUAAL 6L UL AGLESIHL gL A0 AL . F es1-(BelogRs AR
(o -BBegeRs RAs), R ul Alsuuda Co. A Rz 53 8. wS2s xRs-



au[AdAMl 4 (Respiration in Plants)

oSl dotssialidl AlEu1Sd Co.A; OAA (ALS3dl
AR R ML 53 wWHlA AsHL U010 alALHl
Hee3u A O, AEAAUSA Co. Al Alsuls 2Rl
3uldRel elULL GTPAL 25 A8y [R3leL 2d 8. 1
WEALL U AR SRERIUAUL 5 8. 2L Yoy
wBU2il GTP, GDPHL 34idR8L Wi 8 i ADP+
ATPHI [RHiBL 52 8. AsHD 2181 Al 2al 8§ P4
NAD'-, NADH + H™i (3501 21 6. 21 15 22
FAD"-{ FADH, 4l [R¢s5a ad &, TCA A5 g2l
RS Co. AL BRIASlY 2R MidR 2ilsa3ax
W2 2ispdl Hafleedl Yy Fuiel sdeusdl $iu 9. %
2L A5l YUY AU 9. a4Hl NADT 24 FAD'
yr:3leL 39 NADH + HY 214 FADH, il ag
o33l 9. UH, AUl 2L 2L A5 ALAAHL
{2 uHl el © :
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uly3de

(3C)
NADH+ H*

Co.A \
Cco,

»[He1dd CoA.
(2C)

NAD*

sl 2URARs RS WSBs iR

(4C) (6C
NADH+H* \ , CO,
NAD*
NAD A naorae
AR DL o -[3elogels A8
N , (5C)
40) ALSRs 2R us ,
) M CO,
\ NAD*
FADH,
M . 4 NADH+H*
FAD" .. AlRUs mﬁtf CGDP
) o

sl 12.3 : 06Rs RS us

wuzfas 28 + 4NAD' + FAD' + 2H,O + ADP + P,

SRUCRPIAL 4R (AUHIRS)

3CO, + 4NADH + 4H" + FADH, + ATP

AR YL 2Bl A ZsAL Slal 5 ogsiod [Qert Al CO, 4sd ad .
NADH + H'vll 218 213, FADH, L 61 21212(L 2t 6L ATPlL 23120 [HieL Wi 9.
AL e ad € 5 iR Yl Al 220 LU A dl $4id 0,7 Guallatl 2iq
L dl $4id ATP-iL 881 ot 2120l Fula-l 241 530 8. 21 Guid NADH + HY
il FADH, L 2isaust-l eyfHst 9 ¢2l 7 20usl 21 A4d usal 5 uu-l O, cyfist
%O ? 2 ATP 3l Ad Muiel wd 8 ?

12.4.2 $As2i WRagA dat 27 AiEARa siesRuAuA

[Electron Transport System (ETS) and Oxidative Phosphorylation]

A WEALAL AL detss1 NADHT H 2470 FADH, I 2204 Wiell Gl Hsd 2 disy
GUALAHL ALy 9. 2L U UL 2H 6 %12 ddld, AURAA A5 URAA dat gl
AU B 2 HyOx [FlRL w12 952l (dlonmy) 0,7 Mitd 2 8, Aqiuad WRYA -l
g1l SAs2A s Alesl A Ales drs nd 9. dn SAs2UH URdgA da (ETS) 58
8 (Guslct 12.4). 27 d SRUMAAL Sid: UedHL A 8. SRUGRALHAL LRsHL TCA
245 MUt NADHY Mgl widl $Asgis, Gas NADH Reldilony (isd - 1)
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slidzuzdla senmy={ly
S vidued Hikl
o e e
~ B ~ i ~ ™

tH <

Aga-1
(NADH Re19310s)

Uga-Ill
(a2isi bye,)

Aga-I1
(ulsure Berdgmion)
Alzuse

FYHA2

Asa-IV
(21514 ¢ U[543)

ADP + P,

25ld 12.4 : Ssginl uRaAsH doL (ETS)

OEICEIE]

glrl [FA0P AU B, URoUe SASIA Vid:
w2l A Yoll[5arii drs AR i 6.
yo{lscflivt FADH, (Rige - 1)L Rés2n gl
A2l % SAS2I Ul 5289, % A5 2R A5HL
ABAFS 2R 2UEATAA BMA Gt 211
6. Reare yolllsadin (yeillzaia) dasginq
UHSIH dE AH2ISIH b ) HIRSA AR
530 A 2SS WH O, (U5E - TIT). 1UL51H
¢ L5 ALl WA € ¥ vid: ueds] oilel quidl u2
AlAEl Sld 9. % SAsglAn Asd - 1T 21
Asd - IV 922 0idRd sax1, aulasila
AlesHl 3uMl 51 53 8. A5A - TV A5 ¢
U530 e B, FHL ARSI a 2 ag 2 6
SIUR 5% HR1A 6,

AR BAS2A, BAs2 WRder guaimi
25 sl ol dles Yl Agd - Tel g -
IV Gl YA A4 €9, U dxil ATP [l
(lga - V)dl y[ud ad+d ADP du%
sl 5182 (P,) glRl ATP [Rulay 52 .
21 MUl A2AMA AL ATP 24210+
Aol SA52A eldl U (Mol 8. NADHAL L8
29, AUFUIAAA ATPHL 212 2211 318
L 9. w02 FADH, UL L5 13Miel ATP 6
Y oA 9. o 5 wAAAL ws uldul
gl erdni o Yl an 9. wBa-
wilad A0 2[5 st ABd 9. A

5 U5l Gl Ul 2aus 8; 51805 d 1A daamial Hy (siddie)q
U 53 AU WEALA A2 52 8. 2AUFAx vilaH G195 ALSSHUL AU
s 53 0. S12S1RSIRANAUA 53l (g, Ul WAl alotrl Rl usia-Gled-l
GuUloL SIRSIRAUANA HI2 A 9. Al 2 WAl WBAHL 2[R AA R85
g12L Glosi-ll yld 9. 241 sl Buuafa 20E3Rq sisiindn s 9.
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u2d A2 AsuuAe ATP Asauai-l Bl [uaul
dd uddl euid 53 ASAL 9L B 2AUBHL USWAHL
RRuy L wEAS (SRS Rigid) gkl asldd ©. (’lilf'ﬂ f"tll"‘
U 3 uddl avldd 9 3 SAsgiq uRaen dat eAHaid Ysd ¢

Glosiil Guadlol ATP Ris2l2y (ige - V)l seedl ATP- p_/--\
AN A 6. 2L Agd, 6L Yoo 4es Fauy F ol eral 2H+ >
9 (2usla 12.5). F ol utasdl a1 uRely weanu Fo F /
WAl 2Agetrl otadl 9. ol 25105 s152 21 ADPHid] \
ATP+j 2is@ueL 211 8, F, 315 idold sl didl- 2iga 8. % seucRpld__ ADF  Pi
Add oirld B, Fetl gL WA HidRs U2dA R 52 8. dted SIS

At gt W2l wRIR actell ATPL Gawert e Faesl

N N N\ N N\ N\ . C’\ N NN N . . N
Ezcazts'lq\w‘ual e %lscujﬂ 219 69 éwgm ulel wig 12,5 suowplnL ATP 2sauard
s[Hsd gloiadl s0 @34 2HT 2 vidruedly Yol Wi
sastaial F i ade ssueotnl 425 drs ol 52 9.

el 5 ATP AsdusL 2y 6.
12.5 A4 %'Lg:lc-l"l 12 (The Respiratory Balance Sheet)

ucls BRSNS 051 22l a2 ardlds ATPHL awiddl s2dl ¢d
AofAd 8; uid Ardadl 2 25 Asgilas ea % W 2l 8. 21 daddl edls
B seuiziid 202 % 530 asiy ©.

o 2 s s[5, YalRAd, Buics uRua © gl s Burai-al ol Buradqd
(il i 0, gl s sicliluel 93 4 TCA A5 1 ETS uRua 215 ugdl
w5 219 69,

o quusidllAnl AsAld NADH s2uealisl 2ud 6, %l d ifsuséla
S1RSIAUAUA AU .

o yRuadl 51 uel Headl ol AL MMl eudL Adl A,

o UL WIoL 2SIl % Guallol U 8. F2ll ofloa As(Eus uBUSL uaHl S5 ul
wegadl doissiil uaa sl -l

%l 5 U USR] SEUAL DA dAHL ARADH] dsold eidl Al sl WRuy wis
wedl s el uRL 25 A sS4 53 0. WRuAH WBUS UARSAL AAAR GSIR 2
e A 53 US O, AlASAL vAAIR ATPL Guadlol 2 a5 9. GRiasld
Bl e gl Jd FABId 2 9. 9dl L 21 Bal sl Gualell ©; 51281 5 uwa
oAl Gloell [Fesiel dHe Aaussl iz duHl sideaidl sl 9. 2UH; 25 Wur
e[MaL oG sionrl s Ml 38 ATP 248211l aralds wilt i .
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OEICEIR]

¢d 2UUBL UAAR i ARS A qa-L s

c

o 2UAARHL ogsind wils [Qued A B A 5 AR AAAHL YRl
[Qae w © 2 CO, duw H,0 [Falsn Wit 8.

o uuqRML dgsinl weMisl wuzlas AR ML eBian
ATPL 6L dralas el Wil 21 9; 3U12 RS AAAHL Vo
QU ATP-AL AR (iRl WA 6,

e »yaaRi NADH< NAD™i (51441899 ad d He uBu 8,
PR RS AUAHL VUL WEAL dls aulael i 69,

12.6 Gaaualis uRua (Amphibolic Pathway)

A W2 250 UBUS 9GS 8. AAAUL oHL S1dlRdxl GUAlDL Adi
uddi dxil ogqsizHi uRaldd WA 9, ¥4 3 21U6 ealdd © 5 ofln
UEASL UBL ARAAHL BUALOML Al HUd 8. U dil AA-L uedl
dotssiil Gualadl datdl Aell. 2usle 12.6 g2l 5 i [Alas wisas
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(N6 - g5 e 2[Rl w2, s1972lA), $ALASsuHiel Hcu~t ada (Gleufis
2[R = ABA); 2 (oifas AR, GA3) 3 iy (SRdl, C,H,) a3 €1
2 9. adufd 9lz Famsia anuld 9ls velel, anuld sidadl 5 sl
a3 avlacii g 9.

asiaufd gls MaMs (PGRs) @dd daruld BeMi dHdl sl 202 6
AUEIHL A€l A1 9. PGRseiL 215 A4 dla Us Balal uil sl €l o,
¥ % 5y [Aeuord, s [Qrde, Ruladl Aq, suad-a 9ls, ywacs, su Ryl
214 ol [HuieL 9912, duA aqufd 9l B85 ULl 5¢ 8. sl.d., 2UERY, el
i USSR, ol Al 9le (RSt (PGRs) 2 &L 3sadi-l By da glas
5 aglas a0 wRBUL vual Yl ouol td 9. dil 9ls »1aRils
Balal 08 ua Asudd 8. Fdl 3yl 2 ud-. SA6ARASs 2R (ABA)
ariulcl glg (RS 2L AHSHL AHAAL 9. UYHA PGR, SRR 5165 weL a4e-il
A8 6lf 6l 9. uid d 9leril uBA s dd ARl © ied 5 glg 2aus ©.
13.4.2 arula glg Fitllﬂgl‘i 224 (The Discovery of Plant Growth
Regulators)
RUE d PGRsel uid 3ud, AHSIMIAL Hls
2208 215 USRS AL 4R €9, 2A{l 232 ALeRL
AUEA 27 AL Yot Ll AL 2adlsal 28
0 ouR dial [lael s34 5 3430 wri(Canary
Grass)+il 3RuAAL (Colioptile) UsLoUrL Ald dRE+1L
sl sistdl ulaBul sald © 2ed 5 usia
Geael dzs gla (Ustasd ad-) 52 8. walol-l
Aellotg Buipll saledl wsdl, 2 (Hely 2l 3
guAAiarl 22 s N 221 8 o cpRuARle-L
Ayl anis Wz sRa e (sl 13.10). 253
(5wl Mg so1ey dve gRL Al oflaiguil
HRUAAAAL AR ML (212 el s2UHL 22, e,

t41
t11

a b c d

25ld 13.10 ¢ gRuaRlledl 132 Mol 5 % HUEB-HL Ald
9 d- [ed saladl Guaioll ualol dlz-
ustadl Rad MEan 53 9.
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N o

‘o514’ (Bakane = 3ui ofloig2el) i gioel 918 (ellsigRa Aur)-l oL 9. %
AASIRS §IL WAL §95US (Gibberalla Fugikuroi)dl glRL Ad 8. §. sl
(uiel) astf3 dgRad SiaReL ofloigel 916l AL QaRll AUl 5 FHiA oLl
Fqusd ounel (Filtrate)ll A2 »iid edl. 2t aBu ueldsl sav R ole
wees RS a3 us.

s, 250l el dudAlL AeleiRint e s34 3 duigHl Usisl Hidalis-l
el s (MAARA SINIAL AHE) AR o Hadl A5 8 5 2R 253 GuRid
Ags uellatinl Acd, dle ucd, AURAN g4 5 DNA Y5 13U HIHUL UMl
i) €l Baz 2t dstl AaeleiRl (1955)x0 udlell adassdaaila us ubu usid-l
010 53] e e 25251520 L AU et SLOALLA UH 241,

19601l HEAHL 2181 HAI-2AA A5 (Al USIRAL AR A s1d Yalsel
auy AR Qual@s i) dxiidl 2aius-B, w6aRA - 1T duy B s
Sl UROUE 2L A8 Ueldl AAUBLS A UsA0l ABId AUl 2 AU AR
GURS MRAL 3UHL SUHL 20,

A, 2, 53 (1910) ird 3 widdl Adimizl 3sd adl ewsuelle (Volatile) ueld
adl Amsul Avial AURUSA 5 5120 300 guell usdl divl 9. ARols 2L sl
w1 SRUAA d15 vl el gdl. % S5 AHA PGR 6.

2Ul, & UUSL U WA Ul PGRHl tetilfils -l 2oy ¢ sl
CICINETIET EAR

13.4.3 ariuld gfa Ramsil eul@s A (Physiological Effects of
Plant Growth Regulators)

13.4.3.1 i[53-4 (Auxins)

2i[5A (3ls ot Auxein = to grow 2d 3 gla WHd Ad O)- AUAH H®sll
woAniel o581 saL U2, U5 woedl S=da-3-2RRs 2R (JAA) 27
Sectls 9la Maue-l opRHl HR1ddl 2ed geadl dHe sBiH (usdfd) Adio-l w2
Buadlol s2A4 89, il Ad Ad Usis axe Yol glg wadl 2laql eudl Beatd © i
izl dxed aen 512 22 A 9. 2ERH FaAl 5 TAA dny §-da 0425 1R (IBA)
araufaaiuidl x1dol 530 Hadl asd 9. NAA (Rsadl 2RRs »1R8) »id 2,4-D
(2,4-01u5eliR0 [Beiisl 2ilulRs 2ilus) sBM 3 AR AEHA 8. 1 ot
i[5l 2utus Ad sflaen 24 eluad [[andl 2euui GualBial 8.

AL Usigrl S1UAL BRI 3 sAHIME oL iR W12 Mee3u i 9. % dsuld-l
UA% HI2 s A Gualomi daid 8. 2ERA WuA% 1 9, Gel. weuul. d
qriufadinn uell 43 5ol addl Wil odi 212519 9 uid wel dHes URusd uall 24
ETRIEE R ER)

dial oot G2 saidl adulaeiul »i slase wal (sa) sfasicdl alaq
A8 . 2L derild 2130 ueilddl (Apical dominance) 5¢ €. UA&rl 21U
@l (2la)d sl g2 sl (29 et~ decapitation) AHI=AA: WL
slasioiiedl gle wAd 6 (gl vusld 13.11). L olstdedl us GuaiaL Al sloflaiml
AUl UL 2URURL Sl avid due dlg etrildcumi Gualell oin 69, 9 i weudl
s, 54 7
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25U ws(Ud 501 [QsUd Ul U3 O, FH 5
232141, del dius d griAias dls Gudlol AL 9.
2-4-D ol wHRMl (geoll lemidl -ua 53 69; uig
ulRusa viseoll aaufazil 4 d-dl A ddl -l
Al Gualol Hollall grat dleafadlq diq (o) duR
sl A 8. s wadlesL [Aden o
SAUHL 2 SIS AHL UBL Hes3YU 2l €9,

13.4.3.2 @434l (Gibberellins)

o [de i wsR-ll W5 PGR 6. 1002 umL ay
oA (Al udl gal 9. 91 2 G2 saul
ArulA2HL AL 9. @it GA |, GA,, GA4 i »U
Acd A UL 2L D, 8 5 Dei(es SRS (GAS)
2 Ul ALt AN DO 9, 2L AL UL AL
aqly AsAdLl eAd sAAY 13U 9. oL DeR[As
RA (GA;) ARBs Gl 8. dil arulail sis

2usld 13.11 0 aulaing 204 ueulddl : (a) A2
sleisiel srodul saslasi-l ala xai8
9. (b) A slasl g2 s3ad aqufq,

saisesinlL 2l elll AU MIdLA £ 3/ ; N ,
sl udl et 23wl ol 8. Auus HuHL eetlBs wlalueld 8. d sl doud

arRal-l axdl qud 9. el sladl eidldl donsS arzal

1L GUALIHL AL 1A 8, WO A4, 452 FAL S0l GOULES AU HLSIRHL U0 Y IR
sUML GuAlell 6. d gglaral 219l €9, Fell $0 AR AL YL 98 UR 2 O 2 oARAL
aril Guastdirl aud azl st 8. GA5 +tl Gualol e13+l siicenl Gellol »ied 5
i el Mieglol (Malting) (M wieli vatolld iR sai-dl uldu)
[Buifafn 26l otrtiadl 12 GualoHl dauy 69,

AL UsisH SRl vis 5 wsel 3uHl Auled 2 6. AN vl
o[-l 9251 sa12ll Usisrl dotiSHL atIRl 53 9. 21 Us12 20 2+t Wl 2152 a1l
Gauled Uik 21 69,

woi(ds 2R (GAy)Hl esia saell del tiggd gainl dls aulaell wRusadl
a8, U3, dedl 6l Bauler A . wu(d glrL ofle, si6lle dHsy w14 ddieidd,
usla BR1adl arpufaatl ollfeor (Ymuuga uddl AHidalisl doudHi auzl) Buni
uBL g1zl 53 69,

13.4.3.3 2[R (Cytokinins)

AluetstdFea stuafacig(aueistddala) u [ale »1u2 409 8 214 d
SSAAA (Al 3ulalRd @a3u vaad s usiRd WRA) @zl wdvisly ued
als eRoL uuevdl-l yssin-l DNAHIEL A2ldd wHa 9. 5192l drulaiiag
AaBRls Ad ww gl AABls uslal dd aistd-lAasl s wsisAL oly 2edn
(Kernels) A -itRa0sL gamizll il a3 2aol 530 asid . wuil-nl A4 usl
s 925l wislas 3 AARLs 23U © A siufAcuy U5 U9 BRLAdL S2dls
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AR AL 20l wstal 9. AR WSSt aruldAl 2lal S L A2ARd
Y 9 5 Ul AR siufacuer Ay 6. Gelewl dls Yol 2, [@siuala uie slsiil
A AR50 912, o Adl uell, wainl eRdsel, uedl wa 9la A 228 UL
ASAHL Heegu AU 8. ARSI 2190 uetldaniadl 45d Hwd §. d Ui gedi-l
[dze 02 9. % el wellrl udsq 2wl asu 9.

13.4.3.4 8la¢l+ (Ethylene)

SRl 215 A0 AY3U PGR 8. d @8l windl Uellil 214 whdl s0ll glRl a1 wHml
e Wi 9. SRl il 2iqua 3 wulalae 9z, el syl avil
e [geoll ollomil elloigaimi 2oy Uadyy UAAL UR AR UeAR 8. SRl Woud
Wil A Yulul @Rldl duy Uddd B2 8. d S0l usdaMl Yol % AL 8. s0-
usdd-l (3ul eMairl d A €2 AR 9. A ML Adl AL AR 2AL5RHS AU
(respiratory climactic) $& €.

SR, oflo 24 slast-ll il did 9. qawsoll oflgHl 2ige-l 32id sud
0, oleletil Al »igel 53 9. SRl GlaL WelHl oR-L 9LeHl HidRaUs [ weEs-l
doitS W2 9. d el / uleril Gu3l cwdlid wiellefl Gur AL Hee3u A 8. SRl
Yoiefl gla A HARMAL MR JRA 52 9, Fel, drpufaii e awél qurami
Hee3u Ul €9,

SR HAAUHL Y A% sal-l A32UAHL GUERll B A s Yoy AHA
WRusAdl drs @ el weL Hee3u Ald 8. Hiouul wuag URd 52 9. SRl asl
2etIBLs UGB Rud 53 0, aoll d 12l arR Gualell PGR 9. SR 2Aid a3
lell arR Gualall AUl SAsiH (Ethephon) 8. $asid ¥eld glaRiHl clRd Jld wut
WA B 2 aulul agd Wi O dal HlH A Sl Ysd 52 9. SAsiq 2Hel duy
A5 Fal SUIHL URUSAALAL 0L AR B el YU AHe 0l Uctesl dladl sald 8.
(5w, AL 24 o1 Uil 2d.) d sisdHL el Wl vl qaiRl s2 69 5 el
ulsel GAulesdlHl ARl A 6.

13.4.3.5 2ileulas »ilas (Abscisic Acid)

o

uddl el uHidl 2ieufs 2R (ABA):l A8 udrt dHos dddinl M s3]
a-fl eyfist we 4 &, uig vt PGR-l 24 o wal a-uld 9lg dxw [Asiudl s
UHISHE 2R HRAA 9. d 35 AHIL a2l 9ls 21aids a3 51 52 9 1A aduld
AYUAAA AR 9. ABA oflyril 250 AR O, d Ay el s
URA 53 6 i aqufaiia [Alad sl dsudl Hiesdl Asdladimi aizl sai-l
Bl GLEL £9. UL SIRAAR d- dBUd id:Ald 5 'Stress Hormone' 4Bl $€ €. ABA, o{los-L

(s, uRusAdL, Yl a9 Hera-dl st oiwd 6. olly+{l Yyl AR s34, ABA
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a[dalin

oflgl s dxy 9l e ulagn wRowtiel eud ©. sl ol uRRAIML, ABA i
o5 2R (GAS) 2 s W ([A3e) |fist s 9.

8L Al 56l wslal 5 anuladicl glg, [@Ated 24 [@Qs1 e 2145 5 2y
U5+l PGR 519571 5155 i85t alord €9, 1L sl Ys 5 ugdl ularias ueL €l as o,
UL o5l 5ol 5 dysd dd qelds ¢l a5 o.

2L Ad adulapiil @adul well dedll Ad 9. wdl 25 sdl 49 PGRs-l
ALAFUL Bl AR 52 8. Beleel dil3, olly aal slasl Yy, dd-d, e $
@aldl, 21204 UL Ad13.

dle vl 5 PGRAL ¢85t 15 usizeAl 2idRs RaaRi-l €l 6. o-ill+s [Famm aqe
oi1el UROOUAL 418 A adufasl 9la daes [Rsiml Hewysl efst Foeud 9. wa ol olel
uReloll Al 5 diuMil 2 wst, 2 aqufaddl gla dde [@Asiid PGRAL Wi gl
s 53 9. 2idl 3edls ueil Gelsell Fai 5 aridlsel, ymas+, Ayl
oflo g8, anul sadAa- QdlR.

AR/

SISURL Ad Hi2 9lg s vld Bste dedl 8. 58, 82150, dolld, GlALS, 2512 514 AvalL QdIRHL
Al AuRad-ld dHIAsd HUES D, dHl SN ABIRL Adl d URL AHIA9L U 8. dniufaimi-H]
Q- Uall glanl e €l 9. qoud 1A Ul aduiq Bl ad-ad qelar, 2idlae
adesile ol anulinl el dosui gla sulaqii eudlsil 53 9. G2 saul anulazixl 9lz
URMA €ld 9. 4o dHe sl ad-la sl siufeusn 2»ada gls suid 9. A
2issSl 3 alifilas 9la €S 13 9. siv/uslioljuwdiHl 9l 82 AMLUd: AYRL @Al Gl
2 Yl 25dl Al glan Yo AR dotssiatl WEles (don), e (diol) i 2l (RRaxRl) adail
AL 8. w2 514 Uil (e axdi ol & 8 R [AdtedHl drs ot af 8. [Aote- siuHl
ARAARUHL URRA © i 2id 51U 5aL HS URUsA oL 6. 51N, Uellodl 2t A6iBd 2ol [[diet
W2 A U 215 A €l O, 215 RERA Sin FRARD 28 93 9. udl ya: RGiRd 2u 8.
UM, (M A Bid AL €l (sl wEa wal siqaal G as o, ofle aceldl [@As 2 9lg
A4y [Qeie--l Aol B, arauld dnl [RsiHl i@l said 9.
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arufd 9fa axos (a5 susl dH 2idRs oid uReoll gL RABid 21 9. AAidsNld 2HidRs
uRooll AR veld @3t i O, ¥ aduld 9l Mams (PGRs) seaid 9. anulaiHl
PGRs-ll [Afa8 A€l 8. % Youcd uid A3l <Ud ARildl 9; 2[5, Do (en, a2isid-l-,
RS 2R 2 SR, 21 PGRs a-t2ulddl [&f&AY euotixl Gaut ad 8. d [Adied duey
[asiu-l [y a2 FEBd 52 9. 515 U2l PGRs «l adzuldrl 2etilisdl u2 2R [[lddiysel
Gl 8. ol (A4 PGRs AL+ 2142 Ul 61 9% 9. 21 PGR dslds 2ial WAL SHL 2a3uHl 512
538, adulaedl 9z Ao [Asi U Ustal, dlumie, WL, iAo 2613, ALRcAlstRL 2 2, ollEl
RO YL AU 53 6.

ALY,

1. 9lg, R6ien, R, R, yildcie, AMd 9la, adHiq 209 9la s+l @arval 2l
2. Ayl asufaaiai S5 ais uRaeel glat asidl asid A€l 33?7
3. &suiqelq 53

(a) issisla gl

(b) cllflas gl

(c) RMids alg as

(d) (M2ua dxy wde alaer

4. wislas anuld 9la Fanmsi wia o 23l digl oidl, dudl dolad, seaills sl
2 50 5 Geudt [Aensla sl axial siduel il Guaifidl (4 quil.

5. ‘vifoulfus RS A MR dRlaysd didud Ay diavanl 2ud © ?
6. ‘G sl adaulaaiing 9ls duy [@cie ad-dla ¢iu 9’ d-l 2l 53

7. @y [Raly adaufaadl A €l Raily adaufasdl oidudl yail s vis 0l [si wil
£ 7 Al ALl

8. ol dud GUALAL Al S8l 2 dl dH sl axiuld gla s Am »ul
() 515 weudial Yo Rale Bay w2
(b) s0 Ul usaal w2
(c) ualldl @eldid Asa W2
(d) sallu sfasiviHl 9lg H2a 1
(e) s Adbe (vLeierdd uBll uddl) adulami ‘oliee’ W2
(f) wellmi AIs did o ol s3a R
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(Al
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280 o URAgA

uswW 16

Beadol Uglail 241 dxll Fsie
usW 17

UG A seAAEA
usW 18

AdLsly ML i
A [HuHA

usW 19

AAARLS ASFHUHA 211
AsdA

@ WUl AL Beldldlel (Reductionist) 2A[aoidL ulZeusazy
aflfas-148L AseuAlzil i Uglddtisl GualoMi 9l Al 9. 2ildl AeAHL
Hle ML @dd Ul Hidd (surviving tissue model) tadl AL8{4L SN YA+l
Gualol scUHL 2Ud 8. i sttt 2Afdglgl wReus 2uRas @aldsu--l el
QUL Y AU 2 FA-GUlAs A2 HUBIU seHA[AR daMOL AHsE oiell
23d 9. M 9l ¢ Ueta Ad sRAUML 204 B 3 Ag (Ayel) Flas 21
5 ugdl g5 mastael 2ulEas e glas uEai saar ¥las Aseuuisg
A 9q 53 A dn el FlAs doll UURA HiAdl dUR 538 5 U™ Ssurll
dolirl @esl a2l idRBuid 518 Flas Aseuudil Bl 2udl 8. et
sl dot, G2 sulBad 2sbBid gest, s, valladl, Awase, daudl s A1y
s [alre ol 23 9. 2 SsHul e UsWIHL Yoo, Hidd 2eiBis
uBapil wdl 5 Ayl wuu-d, Y uRded, eddAdd A UAA-
sifly 2t 20305 2 Qi 534 8. Deal 6L usWIHL AR+ (AR deilisg
FlaAs 22 ASHUMA 2 (219 uHomdd 9,



pAsL-AL 518

(Alfonso Corti)
(1822 —1888)

Saufdia vidraAxAL Wil (Anatomist) AASI-AL SLETHL g+
182240 2l edl. $12[1 2L A2uts @ar-l 23xid ARYUirAL
siffularsyd (eeu-5dalfel)dotl souml 53, ARole
AHEL s 21m Al ARl doL dRs S0md 53 AL 185 1:I s
avt ustlid 54l FHL 4L (Cochlea)-l 2uaRsAl Gua R&d
AAHL AHIE AHMY, SN aslel 3 %t ddalia GlRGamI
FUIARA 52 el 24 01 SIE51U 5 8. Al 1888 Hi L L.
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2AE9AUA 21 g [AlRma
(Breathing and Exchange of Gases)

¥ L0 e 3 AsaL oL 5 [Aldd uBatl s2a e 33 walsd Aaaal agsin
FAl WS Hesill Hssdl (G2l ilEuw (0,) Awdl gkl auRlid 8. Guardl
uARLs WEAL eAHAA ASUALSIRS S0 GQALSASS (CO,) Hs A 8. ddll d 2w
9 5 s Add O, HOLdL 28l QS 24 51 gL Bt Al CO, Hset Adl B,
Al O, 2t SNl gl Geurt Adl COpt [AfMa-l »u WiEa Al
(Breathing), %+ al41=4 Jld A (Repiration) 5& 9. dHIRL sl dHIZ] 9idl Gur
45l A 9l Gur-~{l2fl Al 2ueLaell. dH %Rl 9L 5 o 19U, 5181 €9, S8l
Al 5ell da sADL o 7 sAARL 2 AdleqiA-l WEAL sl A
(Aol qeldl 9.

14.1 AR (Respiratory organs)

Wfltirl (Al a3l a9l WEAL Al [Ranel 29 2d1d 2y wsl
oleclld 8. {lAdl sau-l siyrecaflall Far 5 aeollatl, sisibBill, 2uel sfll 4R 0,
il CO, (Al durl -l Ao Awidlel A0 w28l gl 52 0. Aol du-
ofll syfesadl Gualal s 6. i Slest Alasipiiel slsast (u-lasizil) gl
aldlazei-dl gard AL gt 519 9. Ayl 2Uu-d Hie Hiel sl wdly
ARUEL 24 yesdl ARl (e mad)  sdadl [@lre alslyy
AAAL GUUIL 53 9 Ul Adld 23Ul gLl alle-dlmy slanlail 5 o4
Ssul(ggdlu 4un) s& O, d-l Gualal sad 8. yssdaAlalul 1l Hlai-l
Gudlol 53 8 Ul Goruadlutl, ARYUL, ualzil vid Ad-dl $5AUL gL Au-A 53
9. 245l W al Gyl dH-dl ol caxut glat ul A (cadly Au-) 53 0.
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14.1.1 M1 AAd~ (Human Respiratory System)

AURIHL 15 s ollel AURLsL (B9gl €l 9. % BuRl glsel GuR v ©. d -ulist
WoL gL RS LML A 8. AURLSL oL, 56l A 8, 5 % eudL WIRLS A
galetl AHIRL Mol 89, see0ll @RUA(ARUA) B gkl ARAAlHL wa O,
29122t S1RAMY WA B, % ALY Gl S2AUML Hes 53 9 2 dell d- U2 5¢
9. vins amdll Bur sl gl (Glottis) widon Rafdaus siRaHy
udel 5 ¥4 aidl aisel (Epiglottis) 56 € dril gL 514 9. ¥ vlIAS+L 2AUHL
uALL 242519 9. Aol i AL Aol © o -Gzl oyl YHl douddl 8. % 53l
GRafla 5A3stL 22 (2aA) wHel 2t ol wals Anaal-Alul [Reuwd
9. £35 AAdlleAl azar [@euyd wHl Bdlu st gdly sl 21
A5 ot © % id Uldoll 2t AL 2id WH O, 2ol wafs,
(3l 24t g il aRiaufR Al 21 2320 d-Al AR50 2148l s1REAMY 50211 g1l
R WHA B, 25 Vied ARSI 2id aell ol widoll, A RuBid Elaaysd
lBsiysd stuoll Fdl &AL WA B, FA Aysee s¢ 8. ARl
ARSI WA ] 2 WYL Sl Holl F5ui-l L 53 8 (sl
14.1). »uu8l 6L 5l aR1dl 91t ¥ [l §1gu19281 (Pleura) glL Hdt €l
9 27 23+l 42 greu1aeL Ul td Eld 9. % ssi-l Awel-d ave val .
il alseL

1RUEL
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saLfel

yiaoll-l
sUAdl 931

515 AR AR

UL
32l §EA HLARBL %0
LS RIECTIRET)
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ARAUAIAUA 21 Ayl [y (Breathing and Exchange of Gases)

6llEL §UgUldRRL 2R Gl AW AusHl €l B UL vid: FeARAL R
Ssuirll AWElAL AUSHL Gld 8. oual RS gl 23 Adl ®ioL i aalEst »Hl
Adert (Conducting) GLLOL 6ilLd €9, UL2 AUYSSL 2 dril &5zl AL A~
2adl iy (ML oL orld €9, Aage euol didiareild san(ay)d aiysivl yHl
derl, dnl UeL selel e (5d) 52 8, Maysd 52 6 2 Ay AL A Yl
Al 6. Ay [ARHa sl AR 2 aidlaslla gal a2l 0, i COHmll WA
ARalds 22 6.

F5ul vidR -l 2R3 a2 vig 6. o Gld eIl 2L WHA 8. GlY
AGL Y% 6l SARAGL IRl 2 A8 ouy GARA gL, WA ol winollpil gl A
(LAl ol g2 U1 BREURH glRL tidd €. BUUL 55U iR dllsas(l vd]
€l 8 5 BRALA oLeL-L seMl Adl SIS UBL $3512 §16:14 2Ll Aal (Reflected) HAL 9.
21 W51 ollsaril HIUILIAY HI2 HIAWS B, 51281 5 HIUBL 35U seHL AL 52812
ERIRTERTIRDIR

AL ALAAL dotssl e © ¢

(i) AR AUA Al §§14 AdlalH3y (Ventilation) gl2l dldiarRil gal

(dry) »ie2 elie A 2 CO, AGR A5l gl LR s Al 6.

(i) Uyl (0, 2t CO,) UAD AUYSIELAL A4 AUEL g1 A 6.

(i) Al aet ER gl Ay 9.

(iv) Oy 2l CO,vf MR8l (82 il Ualladl a2 iy €,

(v) Oyl sitll 2uad (Bl Atue 6 i wReus CO, Hsd A 6.

(sl A [egdmi useL - 1241).

14.2 ”cllel?«ES?f{lH"l(l [Salal® (Mechanism of Breathing)

2 LA1E9AIAML 6L AoissL AMUAR €9 A % eA[HALA dldiaRell sal (aiy) vieR el
ALY £ Vi BAIAUA Fell gl AYSINSIHIHL ol (A1) Gl Hsd Ad 6. Ayl 35Ul
e Al 422l HARYAR BL0L BLAL BIRL AAL D, A AR ALY D A1 F5AUIA
gollRl (2id: gl soul) aldlaRild eolBl sl il €l ed 5, dldiareil
ol ALUEHL F5AI, ol BEL S1U 8. ddll % Ad, id: FugAld el dlidlarely
BOURL 52cll A, Sld dl (A9 U 8. 21 UsI-L soulRl iRl sl GAeued 2
iAol a2l 21dd (AR 21y Fa-6lEL 2im Hid:AidR Wil il (Srersied 21y
Hee 52 89, A GleRURdAL 2isiAl A3 A © % Gl dL8Ld 2AA-UAL HAL 58 AR

NN

€. 6llal AldR wikolly ey Asiaq wiollpil 2 GARAA Gur drs via 9. %l
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Ay $5AML UaL

yiyoll2il st
GURA Falq

ol e

BRueruedri
Aslan

(@

yiaollail

SECTE I N sl

BuR ulEy < Q2Ldl
24199,

| [URdlsmL
e SHIAA
BGuzlolA

(b)
sl 14.2 ¢ il Bulak
(a) = (b) Gy

RIEEIR]

BR2lY oSl Yvs-aa 8 se Al 9. GlU A8l seul Adl
$165 UL WS+l 9l 181 F5uiL seul uRL A 9lg 2y
£, 35U 58Ul AR, id:-ggld eouRMl B2l 52 8. %
ALALARBIA BollRL sl 9 Sl 9, 2L soiRiel otgl-l gl
(A1) Z5UiHL H5A 8, 2ed 3 A AU & (usld 14.2(a)).
Bueued At Aldr winol il [lada-el
BRleued i GRI2e idirl Yo Relat uad 2119 6 - Gild
dpel, s 8 9. ¥l ugld s (55Ul s8) URLEC 8. % wid:
5514 eolll AldlarRlY eoltdl sl ALSL AR AR el A
8. el 35l sal sleR <lsA B, 2ed & Gugdn Y B
(2uslt 14.2(b)). »UuBl Geuirl ddIRIAL UYL Heedll
A i B9l 8- ARl 53 sl Glal 2is @z
Hirda qRAL Wl BilR2 12-16 avid iy 53 6.
Al il olafalmul uHd Ayl sed, Hiud
Ml Meedl saUMi 21 B, % F3AIAL S8+ e15d3l
Hedis 5L Hes 53 6,

14.2.1 ”d%i"li 58 B ¥l (Respiratory Volumes

and Capacities)

2193e dleyM (58) (TV) : Al U Bul elun
QYL AUA 2 GA9AAL 58, d 2UAR 500 ml ((A[&) ©.
22A 5 2eR2 HiAd e [lRe 1R 6000 2l 8000 Fufer cuyd
ALY 2 B9A 53 6.

Srauiu3ed] Rod diead (IRV) : iy »iL a1l 56 © %
5 soileyds UM g A 9. AW L 58 2500
(& =l 3000 (A& .

sAUA2IL R Al (ERV) : ciysi vl qizie 55 © %
U5t £olRYAS GAIAIA G121 BLEIR 513 8. ARUA 2L 55 1000
(af&ell 1100 (ife .

2[ARAUA AU (RV) : A eouRyd sl G 6le A



ARAUAIAUA 21 Ayl [y (Breathing and Exchange of Gases)

A8 gal(ay)d se 9. d U1 58 1100 Fleel 1200 Bl 6.

BuR qeidal Sedls Mauq seid Ul [l gugally el il as 9. ¥+l
Gualal elsddl MelHl s30 asi 9.

Srauu2] SURA (aHdl) (IC) : AlHrd G9a sl @l g2l slvd
S2AUHL A el 54 58, FHL A5 AyH A Saued] Red dieydsil
QHLA A 9. (TV + IRV).

A2 SURA (EC) @ - i ole Az gl Fista s
iadl edie s 56, FUL 29d AUH A sAUAT R dieyu-tl uH1da
Ay 9. (TV + ERV).

gsund AAY2A SURA (FRC) : 21H1=1 G9q1 6Us 55UIHL 28d galr
5%. ddl ERV + RVl A9 21 9,

aded SURA (VC) : alst gla sonayds-l Guociat olle Ailagaiuml
gl HedH 56 6. SUHL ERV, TV il IRVl AHA9 A4 €9, HHAdL L el
Mgy Wl 8 3 % s soayd sl AR olle, Geodid 53 ud 8.

2lzd oL SR (TLC- 35l ga ) soayd sl i ois il amlee
gl 54 58 9. ¥HL RV, ERV, TV 211 IRV a4l aided 3Ulél (VO) +
AR AQHURV)AL AHAL 214 6,

14.3 C{ll\{s%il'ﬂ AU-Q (Exchange of Gases)

AUsiel el [RRHA Walis 2aum 6. aalig [l 3[R 210 Uallall a2l yat
A 9. O, 2 CO,L il 20 [AfHHA sousl | Alsdl cloUal 2UHURA A0 HU2BL
glRL A 8. Ayl gledidl Ae we HARAHL AsA R+l s ual
UAWAL €2 BUR AR Scll S2dls 10ld-il URAuL 8.

il FgRml s (@ aysl eoenl qlleiRld x4l eous s¢ ©
A HUBAYA pOAl el § 2 sloin ELsASEA pCO2L sl 8.
AUALARR(A AYDIL oL 6l UAWL ALUHL 2L ol WYl iR eouRL sives
14.1 2t 2l 14.340 20ud 8. siesHl 2iud HUlSdl 2ure 3ual aysivsial

ses 14.1: adiaradl gaudl uurami dsnAda [l ewolui Hilzuy 214

51614 SisAS3, 2tis souel (mm Hgui)

LU aldlaeily Y 5L ALK ALK

awy awy (AiBuxad)  (AilEAAYsA)
0, 159 104 40 95

COo, 0.3 40 45 40
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188 RIEEIR]

1A, l f_l B9 U,

ARSI cug\

pO.=104 mmHg .
pCO,=40 mmHg UL

- 2les gyl
(@[5 35d AR HR1ad])

eles Bl —t

(Hifseladl AR 4uadl)

PO,  =40mm Hg
pCO, =45 mm Hg

PO,
pCo,

95 mm Hg
40 mm Hg

n

A2l Yl

sl 14.3 1 sl i a2l Usllatl a2l ayiid RRHL 9 iU 21
161 S0 YRR WA s galadl sl

UBR 2 YRR el AiBuo 12 Algell 2laig eald 8. uHi Ad CO, He [Ays
Raumi i el Sl 8. »2d 5, ol 382 2 YERel awysivsini. CO,-l
gltdl O, 53t 20-25 218ll ariz ¢l &, dAeL AwdlHizl
wld 2isy ifs eoteel wuel gl CO,ml Hsl
O, +il qelrlidl VoL qf Sl 6. HA8L AULEL 218l Yoo 2cRixl
oz ol B (bugl 14.4). el 3 auygined uidy aelu

AlElH 2[R9y
sl glaie

(aLssily o98Ls)

~— P alesid 298, Ayl SRl 2id9e 2 didl 92 wdell
L AE 2R sal Ysd HIHIRS G ¥ AERM AR08 BHIR 21T D
AR 3L dal AlBslidl 25y id:9edl Sl $d 2UHSAL

UL 9. AM 9l el $&t 2dsS 1 PR sl el 21l €.
drtl S18L 28l ARHixL oL UReOT Oy Uy sesiell Usllail
25la 14.4 : grguafest Wl wysive-l 21 CO, o Uslloliell AUYSIEIHL UARL HIR S50 €14 B,

el sl



ARAUAIAUA 21 Ayl [y (Breathing and Exchange of Gases) 189
14.4 C{Lgbil'i Aé (Transport of Gases)
0, 1 CO,mL dert M2 AR 25 AR . @ALedL 97 % O, YARMIHL 2558l
(RBCs) &1L degrt WH 8. 6lLSlHL 3 % O, dert YUY glRL sl HHeRaAHL A 6,
AR 20-25 % CO, 5clsRIL gIRL At W 8. 22 70 % suusieline @30 de-
(carried) A 9. 21U 7 % CO, YU G121 Gld HcRAUIHL et A O,
14.4.1 b{\l@%{%*t'i A (Transport of Oxygen)
R6AsBIML Al 2oL puA MRuAd Twssel HddlBia 2udd 8. 0, uldadl
(Reversible) 2ld €lHodilbid 410 A AFADABA 6-1d O, 35
ElHEUBIA 248, afML A, 4 (UR) Oyl AL At 52 8. dil5ut Slodl b
wdd el walfs Ad O, 2Aifs eonvd sueul ©. CO,4 il eousy,
Sl AL Algdl 2R AUHIA FaAl 52ALs i UWROOIL €9 % UL %SLRIHL MAd
ugla 8. dpdiftdl 0, waHdl Al estauld po,dl i 2udlbid s
RIS as HoL 8. 2 asa Hilsuw [Qdly- as -
(Dissociation Curve) s¢ & (2>{L§[Ft 14.5) 24 d g
ElHABAAL O, A8 AR dewldd sl pCO,, %’ 00
HHl Algdl a0l al uR6tlisl A6 AHeUIAMI E il
ot o Guaiall 9. asiiil 67 po,, dl2 pCo,, % go -
gl HAHL Alsl 2 1 drwsud Fan uRel E 7
AEASIHPAUB A oilaal dlslad 8, FdR % 60
Yl 12, pO,, G pCO, Gl Hl st 213 g " /
Gar dluuisdl Rula Ailzueldiodifbanisdl 5
wiFoseel Rl W2 Al B, v e Ad sald ©
9 3 ilBuy, HRdIbA A Fsuidl awd gE
At ¢ il Uellalinl (Gl Wi 9. AL @ o 20 40 60 80 100
2etills uRRARHL 2 100 Bl 25935 3B i IRt #AiRLS golnl (mm/Hg)
a2 5 Bl 0, Uellaid el . sl 145 : »ilBe Feiloset a5

14.4.2 51901 Sl?{\Ler{l‘cSS'i adH (Transport of Carbon dioxide)

CO, €lHEIBIA gL SIIHA-EIMPABIA 2430 derd WR B (AR 20-25 %). 1L
A8 CO,TL 245 eotisl A8 Asifd 8. pO, 21 AR AR 53 Hrd URea ©.
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R ULl pCO, A, 245 pO, i E1d UL 516t §AlsUS ST, B8R
QY U FULR AYSEIHL pCO, g 2 pO, 4 ¢t AR CO,
sl - Bl Rdl wd ©. Hed 3 Wallaiiui Elodilbid
AL AAA CO, AYSSIHL Hdd Ad 8. SLALRS e Baius-l vol
Glall Aiscll 6AsRUHL 24 gl Hol AU UL €l 8. 2L BAAS

“{lal wlsan ol [Raumi s oiid 6.

SI6IMS SIS S160MS BiHSLO3

Co, + H,0 H,CO, HCO; + H*

Qall 2 2uad- 5180 CO,7 2tifus eoust Gl ¢lu ©, dedl CO,

YBR (558l 2t YRR UL UAWL WA B 24 HCO; L HY etrid 6.

Y5 AR LR pCO, 12 el 6wz Ul [A3g Rl wn 6, ¥ CO,
i Hy0 ot 8. U 2l Wall 2 CO, slasiolinie a3 At A & i
AYss AR derl WHA CO, GleR 4sd Ad © (dusld 14.4). wcdds 100
[l 25l AR glRl cuy sl dotewdl 4 (R CO, ysd A ©.

14.5 %R{'l:l; [Rumn (Regulation of Respiration)

Wiradl ddl @l uellaiidl #3RdAd 2R -l Quotgdl Adldd
A R Aviall 215 Heayel aMdl Sld 9. 2L FUHA Adidal glRL Ay
9. oLl dd dotve (Medulla) ueaMl (Al Aud d@uslgdl 5w
2lad i 9. % WalHs A AL [FUHA HUe FAselR 8. Haw-L Ul
UEAHL 28 S 55 2UAG & Frl - H1Ad-L (Pneumotaxic) 5w 58 €.
¥ A QUogal Sraril sl Hadd 53 a3 9. 2 rwrl Adisly Asdl
AIAAL AHAHL 82U 530 A5 69 i 2L I AU e 52812 53 AU .
AUolgdl Svadl WA s AAUMBS A€l (Chemosensitive) [l 2uddl
9. % CO, 2t S1S%L A W2 2l AAEL €14 8. i ugall-l glgel »u
Seo ABU AU O % AUGLlgdl Srard Asd U 9 2 A WML %33
oligart 52 9. Al 21 usldldl [sia 2 3. qertdHl s 29 ol
el 18 e AAEl @A WL CO, 2 HY +l Alsdidl $381311
ol 945 6 dal GuARIAS WAL S HIe dUsgdl Sl s Asdl
U B, A QUoLgAlAL FUHAHL A% AL st ALl el



ARAUAIAUA 21 Ayl [y (Breathing and Exchange of Gases)

14.6 AAAdA-l  s[alddizi (Disorders of
Respiratory System)

gH(Asthma)Hl el s aaalesiHi sls (Inflammation)d 51381
AIAREIAA UHA ALY Al 2 ARALIAUAHL dscls 21 9.

w5241 (Emphysema) 315 5155 (U3 Gadl Hidl £lEs1el) 006, FHi
aysieell eland saut Wi . el A AU HaLdl Al 8. quulA sl
Lol 3o s1Rel Ul s 6.

aAls aun-l ARAMA 2 Seals Geldll FHl yead ol ueaR
gdld Hadl disdld s14 aAd $ld Al vedl qaH sel <lsa © 5 alR-dl
e wenel > uBRRAkA wyel Ad usEl andl «dl. dien oud Ao
Beurd Aty 9, gl sidaiala (FwmHa dalatidal #dl auizl
(Proliferation)) &1 €9, %+l WRRUH 43U $5Ai ole{la st 4 us ©.
UL GEUOIML S1H $ARAMIBL Hu BUR WIS GUULoL 52l A5,

ALRAA

Sl AR Uil 12 AEaoel Guaiol 53 8 dal Alsasil 18 5161 SUisuS s
Fal URs1s uglal el Geut 53 9. wiellil, sidl A AL dget 2 51004
sl el ysd e [l ugliv [@sud 8. 2uudl ylasia aud da
1Lt 121 % 6L 35Ul A AL 1A AsoUA ML, oine D,

AL UAY AGLS5L AIRAEIAA, 9. FHL AldLaRBLAL gal e dad 9 ()
A Aysiterl sal oleR B © (G9a) Hilsuw (Al AR 2 aysil
Q22 O, 2t CO,il HUU-A, 21l Aylleg IER gkl A4 ANAL s, Hilsuot
ys M A Ugllall 42l O, i COpril 2UU-@ 2 sl g1l O,+il Gualol
(511U AA) AHA 1Y L5169,

A A GA9AUA HIE AUAAREL 2 Aysell a2l tiduiaell (92

sled) Y v BRleuedrl Heedl elod 4l0ial Bt S a8, 2L Bl
wlfare Ay se udARRL Heeall Wl s 9. ¥ RBRUARARL Mo B,

aysivel 2 Uellatinl O, 2t CO,l - ([AlHaa) wuRRL glal A 8.
WAURBLAL 827l SR O, (pO,) it CO, (pCO,) L 2[5 elot aloniel, du-l sl
il WAWL AL LS AR . 24l wRetol st AL aysivsiial O,
i[Fg Al BRHL 2R U5 Yool Ylauiel Uallwiidl uuRl sqsad 53

U 9. URAGL CO, L (43¢ [RUHIAL HA HIS W Als0 & ved 5 Uelltial
SIS 2LEY H4oacd 2LEAE A 23T At WA B, dysivslil pO, Blall

191
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v wN

12.

13.

14.

RIEEIR]

€l 8. 2l O, lHAIBA U8 A 8 % Ul 2R 5 %l pO, Ul 247 pCO, i-i
H -l 2igctl G2 €lu & i A0c12l] £921 U3 8. 1A 70% $161- SRS S S101URS
6L Bt sl deeall sisioline (HCO;™) ddly ag Wil 8. 20-25 % 516
SALEALSS, ElHPAUBA glal sIELHIAL-ERAB dLE ded Wi ©. Qall»il ol
pCO, Gl ¢id il d AR A8 %BLIA 6. B UYSREHL pCO, il 2t pO, Gl €l
Al d ARuiel Hsd a8,

Al QUOLGAL LY L Ao UL UHL HUAE HAA 5w glAL GOAUY . HIARL

~

W (R Ul A S5 ot dotia-dl AAABLs ALl [BaR unl
Bl 2512 53 a5 ©.

ALY

aded SRSl (aHdl)Hl vl Ul ds Het gRudl ?

ALY AHRALIUN 6lLE SSAHL e U 58 WUl

AL ML Sallvy HURWL §5c AR5 [GARUL % ALY €9 S AL oflo @iul gl ?
AL + CO,rL deniril Yoo Baulafa,

Aysiveril Al daritil AlclaReld Ml pO, 2 pCO, L UHIBL 524, ¢al 7

(i) pO, i1, pCO, 13

(ii) pO, Gl3, pCO, i3

(iii) pO, Gl3, pCO, Gl

(iv) pO, +ila, pCO, i3

AL WRRARML ARl ulEaL el

A (e Sol Zla a6 ?

pCO,-l Hils4%t dgrt GUR 9 AR B 7

udd GUR Aadl il 4 WAL GuR o 2R wu 9 ?

slesil atalalHa e sudl.

il5Ag [l asd cvailid 20, § i d-dl Redidsa suslad siee 2l
ast el ?

¥ eldui[544L (Hypoxia) (42 Ao 9 7 el Hulddl 21501 5200 Haet 53 2 ot 18
asll 22 3.

Mg W 53U

(a) IRV 2+ ERV

(b) Srqued] U w1 visues] U2l

() awded 35Ul 24 dled dal 3uludl

a4 dleyy »ed g ? 2ara A5 s sals s dleyd (2uaR) kL.



15.1
15.2

15.3
15.4
15.5

HEE:

alas (deilu
>4 )

ylRag 4ol

slay ulRas-

gelsuizlyg
[raynq

ylRagd -l
slqalHdail

u! gy N
R6REUS

us:WL 15

gt i uRag
(Body Fluids and Circulation)

el YHl 2uu el sl 91 3 @dd S WS B2sl, HUEUw 2 wd 9 3E]
ueldl HOAl ASB. AL GUid Uallatinl e s1dl M2 Bl Adl sl YA
USR5 Ueldl Add g Adl ASH. dedl W2 i usleli-l sl L 249 silmiel
ol Wiz sidea Bl viaus ©. @R welayel i asd w2 [y ugld
[said &, U Al Fal 5 Alesllpil 2 slslBPipdl di-l 2uweL weild
uRasr dxiidl alogsl g2l 53 S uetal-l 2u-d W2 Asadl 530 2l 9.
a4 %2 Al 2L Uelail A 12 ¥l 2RI AR uatdHl Gudiol 52 8.
Ui Uldd G2 salL Al (MRl H 2L &g e 38R vier o au-d Gulell 2
a0 9. s e eyl Allst uz Seas [ARe ueliql agdl Hee 52 8.
usRHL ¥ B 2 ARLsL(Uallortn )L oIR8l e dRIEHIAL AeAIA 59 HAL L
Gurid 1l AR uRag-sl Bulal uaxeal 9.

15.1 3[8R (Blood)

R [Alre Aquls Ul 8. Ul ualdl 2uHRs, YURA 2 24 wesl (AdUEd
AYAAL) %l HA €9,
15.1.1 3[4 (Plasma)

U824 25 wie9L dlow 201, Rxo8 waldl 6. o AR QLML 55 % €l 9. A3
90-92 % Wil 1 6-8 % ULl €l 8. s156il-logt, dclloy e i veoyFi- Yoy
WAl (adl) 9. sidoil-lio 3B olsld wq 2udl Al oal Wi ¥33l 9.
ocloy et WalBs Dl AL Wasisdx A Asoudd € i HueoyH=A-l Gualol
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P
/ RBC
| @

N %dsRLL

S

g *
":
-

RAREEIETER)

OEICEIR]

[t (sl e 6. a2l o wHel viles sudHl Fa 5 Nat,
Ca™, Mg™, HCOj , CI” ad12 2udd 8. ogsia, 2Ll-il 2R, [l adiR usy
B2 40 dii-fl a12HL AsHRLL vaaml gal 1oL 9. AL w3l wal i

alsle el Mieril 51250 (A5 230 ARRUHL €192 Gl 8. 96l Ll 51250
(Clotting factors) @2+l A4 AR™ (Serum) s& ©.

15.1.2 22U3d ueldl (Formed Elements)

SRARUS2Y, siulde v ER ssivi(Platelets) Aysd Ad Aaldd
ueldl 56 6 (sl 15.1) i A YERAL @Le1dL 45 % ool oisld 9.

SR »aal Adl AR SNl (R5ds8) (RBCs = Erythrocytes or
Red blood corpuscles) 3B+l 24 SINL Sl ay Sl 8, Vs WY Yod
Wl 2558l Y[ERAL AR 5 Bilaaell 5.5 Pl ulaaq Pl gin 9.
YodHl 5ASRIL Al ARAMTAHL Beurt Ay 69, Hl2l MLl AL
25500 SIEalAlA 1A € 24 AHrAL 2512 [B2Ad0ll0 Sld 9. 2iu-l did 391
WL A 25 dleysd 0yl (Fea) Wil dlodllBi-l giosla 5128 SlU 6.
2022 sl €2 100 (& 82 12-16 A SHILAUGIA Sl €9, S AL -
AUYDUAL AEAHL HOLRAL HULOL B €9, EASRILAL AU D501 120
(BaRirtl €. URUE d 61RO (558U SHAL)HL UL W 8.

Qs (Aasel) ERHdbHL Hetadl sRE A IR g B,
dell d Ald AR sl (Adsel) (WBCs = White blood cells or Leucocytes
or White blood corpuscles) A5 Wl HL01b 9. Al SIS 5d S derlcds
Act 241691, 5 % 215 8 (B3l 831 A9 6000-8000(L Avaumi ial 1o 6.
@siulde A Ad Heudl Sld 9. 2UURL AdsRUAL 6L 3o AU USIRL
gucll2 el sRLsIMA 2 sBLsladlA. dee seil, S2RIALE L x4 sAE R
[Afan usi- ssia Adseil 8. suR [siudey (alist seil) 2
di-lsed (vissela soi) susadla 9. dera sell g Adsei-l Al ay
(60-65 %) UHLRIHL 2ALAEAL SINLE. 13 GLUB A 012l 201691 (0.5-1 %) UHIIMI
1AE 69, A2 $8IL A 155wld 581 (6 Ul 8 %) BlaLs S1NL 9. o AU UL
e dixl (a1 52 8. sblB e, [Seudn, ARielxl, (Ul adiz-l 2d
5369 i ALl ulABaipiul asondd eld 9, SéiRHAIERL (2-3 %) Audl

—

S
BEIEIENER) CELZEL) _— Talas sa N
..-‘ . i . . ] - -\‘ A,
' @ @
RRNIEL] ws5dly 58 B alist 52l /
,,
o

25la 15.1 @ PRI AABA weil-l wuslan wid



L8 i YRdeA

oAl 52 0 A A s UGB 1A As0AA 9. alist 581 (20-25 %) Hud 6L UsR-L
9. 'B' »i1 'T' 23U, ol B 21 T @l sl a1+l oiuldsiasdl 12 saelr 9.
bR sRLspiA grelA2 w2 ¢ 8, Fi wWld Sl 9. % HoudRuiudeu
(GREHwn- [alre sivl)Hiel Gout 2y 9. AR Ui Ad Ul HalHl 1,50,000-
3,50,000 (AR sl qd . AR sBs Hie @l AR @l wal Haal alsls wa
A8 Asoudal [Afan gesiql Ad 53 6. du-l Avanl g2l 3ER slstadi-l vuHl ars ad

o 69, el AlHiAl YAAL A usdl Uy Ay 9.
15.1.3 g[ER"Q’\?iL (Blood Groups)

d¥ ARl 9l 5 e AR Sedls eueidlil gg Ul 9. dH 9dl d sulaHl HsU O,
YhRA (alas usiRiel gl aollsd sl 20 ©. AL Hod 6L %% - ABO i
Rhell 6telon WHieiil [QaeHl Gualal . 6.

15.1.3.1 ABO Y4 (ABO Grouping)

ABO %2 RBCs(25ds20)il AUl Guz »udd ol sl (ulir) (Ruomlasizsdi
Ud, R A i Bell @193l 2 dle1wdl Gur iild 9. auq dAd [alay
szl YRR o gerdl (uslas) sil2eiidl (uliser) (2ilye-l ulaba g
Baurt aq UlA) 4AA 8. A, B, AB i1l O AR ARygelul iy a1 sil=2eiidld
[ddzel sives 15,140 2udd . dH a9l 5 A eHat s un
R A qudl wsiy, ERAA uddl BIAYds eldidl 3R il 3wl Aaad
At %2l vislad (Clumping - RBCf ded) el dia{l2 amau1iia g2 vl 251, eldizli-l
YLl uBL s1s 15,130 iU 9.

ses 15.1 ¢ 3[AR%A 2 Eldl YRAdlddL

ALELC) RBCs ux-l  3[8:2uuiu gldl
(2o slzeid) LR
A [-2-B A O
B B sil-e-A B, O
AB A, B AREL%R AB, A, B, O
0] SRELYR sl=-A, B 0]

BuRlsd siesdl >l e 8 5 'O [ERgAwY AR S wa JERgAAM Al
il wsid O A dell 'O ERgAAN Alsadia Udeldl 58 8. 'AB' YBRgAU
4[5t 'AB' GuRid oflo el vaad B2 aS ud 8. ddl sl Al Adaud’
58 6.
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15.1.3.2 Rh Y4 (Rh Grouping)

s U 2i[2% Rh 6. ¥ Hi2l oLl (d1eil 80 %) HiHl 2558 (RBCs)-l Aulél
BUR Al MO 9. % U (Rhesus) gAML €192 2[R AHIA O, 2Alal A5l
Rh uil3Ea (Rh*Y€) sl 20d & 24 F4i 21 U= 3¢1%2 did A4 Rh R334
(Rh™¢) 5¢ 8. Rh™¢ 5 RhTVe 3BR-1L 2usui 2Uud dl Rh sifRo-ill s Alssa
slRolidl Gout . dedl, IR uddl Rh %A usl Hodl dg s Rh™e
Rl oeadl Midl 2 ddl RhVe 3fERaiol a6l 924 Rh (seide-ladl)
AL 2L v Bl oAl 1oL ©. oletdl Rh 272+t WdH OLGIHIRBIHL Hidirl
Rh™Ve 3[BRu1 2l Hadl -ofl. 5181 5 oin A2 %21, gkl A1l Ad A0l s34 209
£9. % 5, UuAH olLois-L %+ eULA, deiidl RhTVE AR 201 Wil didi-l YBR-L
AuSHL 2iadi-l Aetddl 8. ial BRuUML ML dL @41 Rh i) 03 21(=20id)
AUIR s A3 53 V. drl wtpeudl dleiRaAL [BuME, Hidl (Rh™V€) il Rh »1(=26i1d
AGLRh Vel YBRHL MOL © el AGLAL 5cA5BIAL 119l 52 9. 4L 9L W2 ®lds SIS Ub
2al olos el AMEAL 2 ol (sHon) Hied skl el a5 9. 2 Rl
RelloctizelRi 261 (Erythroblastosis Foetalis) s&alHi »1d €. 21l R2AMA way uyld
6lle 3 Hidil Ul - Rh 2if=2oildl 2l awoll asiy ©.

2
2

15.1.4 \Q’E{Q'ﬂ GHlde (Coagulation of Blood)

A 2Rl 91 5 2R A MRl AL SIUL A4l d s S AU dAHIRL diell
aloil Axd L B2 agd Aall, e Ad Y8R Al A3 wesl add 125 . dH Ll 9l
A W2 ? o ual HEld (Trauma)il WetrHl R diae »aal disq eald 9.
aluiell g 82 un vesiadl Wexdl 21 s ugld 8. disl aa-l S vaw
Bl AL 2219 821 QAL Uddl 5215 oLHL HACL Mol d¥ Addis sul el d s Ui
dl gHIER 9. ¥ Yeud 196 dils oildl ddd Aol 5 FHL ARAL yd @A
alaaad Aal3d ueldl (Formed elements) i €. s1SBir, GAAs dLBBi4 glal
PBRRAUL U SISl 3uidR gl Fier Wi 8. B8, WBe 4313
iavidl BRAHIAL 25 wed FlEY ueiddidl 2 9. Gulsd UBUL W2 GRS
AU USSR SS9, 2 BRAASIAL A5d YARRAAUL 8192 2ds B 5150
weedll Aellots Glasle wEUL (s8¢ UBAUL) gl 22 6. S vadl L UL s1R
AR SRS AlssA S5 Hsd s e ARA 2 9. ol Al au-l wlsa ulsa
2l 69, Sl 22 Uall glrl 2AlssU Y Adl 5150 uRL AR el gl Buidl wie
(ABU) 52 . s[EUM UL dAslaaMl Wol Y-l @51 aord 9,
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15.2 alast (ulla o) Lymph (Tissue Fluid)

WA 2R Ualloii-dl YRRsRstaiziel R X 6§ AR M2l el Wl -
aoleiaL AallRd uetdil il Ruiel well A wellui gied Bal geu -l
ueladl Walldl sl @Rl wouimi etz lsdl 8. B Hsd AdL Ul
idAslA o 2l ey w9 s 6. dHl AL Fdl ¥ vkl agusil
Adl A 9. (AR i sl d Winsdrdl, diyil adik [l dnal »u
ualdl gl A 6. dufesiatig [GRqd Havg 5 g alisida sé 8. ¥ 2 waq
5o 530 HIEL [P uEg s1da 9. dAlisidatHl odl Hodl 211 g0 dlist
s¢ 8. dlist s DA uadl 8. [Alre dalisisel 4 9. ¥ w4l
ulcRan (v wlastsdl) Wl w2 sael 9. dalist s dest, sid:dl
WPIT HIZ UL S HEAYEl dles 0. idiAL RILAHL @1 vuRasdl
(Lacteals)4i 28d st glal 2ol alug d €.

15.3 uRag-wll (Circulatory Pathways)

WRAgAHL 6L UsIAL €l 8. vied, e oit, vie URaAgAdA ARWEL 2
Yesludl Gl 9. e gl Uy (seuRiyds) s34 AR il aulelatinigl vz 4
vieell %ouL adl 512 sdaldl AADLEIUL WA 9. Y51 2 HIEL2UHL i
uRagHda dld 8, 2l ked gkl U 53¢ AR dual ERAleHlAL ot
al IRl URASH WH 8. L USIR-1L YR WRASHHIL a1 diields €l 9.
53 5 2L YERUALe dadlel B 532 asid 6.

oL % yesdaladl vy eed A B, HRAML s s8ls A s
gus vaq (g-vldld eed dld 8. Goudlail A ALUL(HeR Ra)ul o
5250 2 25 AUs YA Bvidld eea €l 9, R Ho1R, wallil e Ui
6L 58151 2L 6 Ausl HRLlAd A-idld eed Gld 8. UM e HilsuyH[Adl
A eouell aeld © 5 % AUl Heedl 2iRAWAYSsA oA 9 ¥ wz-
(alan eotal wsiAsal 2id 8. isll ilFuxladl AR eed drs 53 Wi
21d 9. (s uRaen). Getrumdlyil » ARYUHL o] 5905, BlaRl [ Fsi
il AHilEUYsd YR A0d & . oug) seis wla @l el
ilFalAdl YBR A B, dM o9dl d sa AusHl Bd wy 9. F M

(SN

B el B3A B, (2yel olad uRage). uallail A AL iUy sd

N

i ARG YER UeAsH Gl6l A AHBL S8LS gl HAA 9. F d %
6oL AUSHL YR A 9. AusL d MBI sul 012 6lelR 43A © 2ed b wi
wiRlHl 6L 2ietdl YRae Mol €l 8. dall w1l wiellxil tlad uRdsd 41d 9.

Al HiAd WRASAAAAL 2™ 531
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15.3.1 Wira wRagdat (Human Circulatory System)

Hird, URaerdal g Y[ERUMARL dot w3 58 ©. % ey vidly ged, oY
i ARl 2ol 214 WRads wid aldl-3[AR wr1d 8.

REU U4 010 M1l Geurt ad i 9. % GafluoLelml dllsadd 9. %
6l Z5ui-l 422l AIRRL Sfl 1y Al B, d oif Hgl Fedl sed ld 8. d
oiadl ueduy slaoll-ulRes 2naRBL g1l 2Lad €lu 8. FHL WlRes w0 »udd

~ Y

€U B, 2 a2 AR v B, A qa-ilats Ad -l Gu-L A sA8L 58
9 e 6] Hiel 1AL vidA 8Usl 5 9. AidR selsued dd 2ilnviidl uasl
glanet oHal A g6l sRISA gel Ut 8. 1R Al €laid - widEus ued
3101l 2 HAUL AUSIAL el U B (sl 15.2). 215 % 6Ugeil 5815 2 Aus
wel o dl dgda Uall, F seis-aus u2d s& 9. Al glRl YeL UL 8. % 5
Uil s 215 (95 €l €9, el gl 215 % 61 el il Wil BU €. FHRU
85 il MBI Aus Al [9g o1eL e wsel (Cusps) gkl B Bied
dled g12L YRR €l 8, 212 [Bea 2iaal (otd dlea §1o1 5815 2 $loll &us
q22rl [9ge YRABA 53 9. FHBU 2 Lol AUSL HsH §1gAld vl i
versll- (4l sic)ul vad B 214 Aaisik dia 1A 8. eeurl diedl

YBRAL Ul 55 25 % (Bl A sUd 9. 2Hed & seisiHial ausini e

Helil
Hellazl
§16 qul
(SA -is) gflu (2L
[2L-seisolis Slo, 58S
4B 5815
SRLS-RUSLLS '
(AV -ais) [Sa o
&eoladd,
ogHE &Us

idEUs yed

(Brw:

~

25ld 15.2 @ Hina eeudl B¢
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gusinial ggla au-l vt Heranl (aH-lsis)Hl 2 dleal A Udie wiesl
sl AS 9.

UHAU &U &E UYL o 8. ausi-l gl seisi-l kel ay wndl
gld . [Afre ge Uy 5 o olis Uall s€ B, d uSl eeddl AN ©
(sl 15.2). 20 Wallwiiedl s A¥e WHAL SRS GURAL FHBUL 8L 1A .
¥ wS--2ALuadls ([R1-5815008) (SAN) 5& ©. 211 Ualldl oflost e
eIl 5815l flAAL dledl VBl seis-alus uedsil A®s odl MO 8. d-
ARA-AlZ YA A6 (5815-AUSLS ) (AVN) 58 D, 216 deril e, F 5815~
aus g (olsed) (AV olsed) UBL 5& . vidRéus ued-l Gu-il euatHl AVNel
WITOL 2 9 dal dd el 24 dleil ol weiiMl [@enlyd ad tidaus
ued-il A2 YA SUOHL L0l Al 8. 2L WeLUHIAL g dgil [Fsil 8. %
UL AUSIAL AUYHL UL Uil 6Ug L FAAAL 26 6 2 A UAEE dil s¢
€9, %HBUL A 1ol YA Al L dgil [ g2 dls iavud 6. o1 1y sual
Griosel adlR AlBY sal- dloRalaHiqd (Action Potentials) Uel $cll A&H € i2d
5 dd Y Gagqdld s 9. dH odl s Bleul Gaue adl ulu
saldloRafamia-dl dval os dotdl [alay euonHl »el ¢lu 9. SAN Hedy
AvalHl AU saldlgRalfaHiqa el 53 4% 9. 2128 % 70-75 uld MM 21 el
AUOLg ASIAAAL WAL 52 9 i d 2ad 9. dedl HIE d- dUlamus (UuHs)
5& 9. UL, eed AL d s [Heul 70-75 auid 4ol 9. (A8 72
goys1L/HR2).

15.3.2 &ed$ (Cardiac Cycle)

eed 3ol dd 514 53 9 7 Al Uul ASB. A3ALAHL oL o AR vidl Bk
2L I . VRE 5 Al AYsd 2l saeld ([ dotssi)Hl gl 9. % 1
Bled 2 [ged diedl vwa 6. el 382 g6 (A1 2 HeufHIe] 2453 SLodL i
o HBIL AUSIHE S164L 24 B HELL 5815 G121 Ui 8. AL dotss HE2AI51R dleal 64 iy
£9. 6a SAN uBu sendlwRulaHiA Ul 52 9. % ol s81sid Galyd 53 seisi
252018 Rl (Uslan) 22 6. i [Baiell YAl wals ausHl 2122 30 251 4l 6.
ausl Al sadlrRalaxidd AALdt AVN 2 AV %2 gl Ay 6. uiel
Al o drl UHAU AUSL YA YHL Ul 9. drll 518 Ausl ML
A5 AU 9. (Aus Rrala), AusHl Rreiardl 8 118 585 AR WH 9. 8us
(12214, &us elot (solnl) At 9. o Bled i [ged diedin 6l 53 69, % 51381
ABRAL GA2l el 58151 dRs Adl +l. Aus elol atdl d g3 il (rell o)
i AL (S160] o119 ), 2881 52l 2H2gL512 cledl eolayds WA 8, % YL
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ualg ausidil i ailElvil gl uRaed uasi elvid 53 9. ¢d aust ik
AU 69, (BUs AL ) i AU Lol 82 €9, el 2LAg51R cledl oit, A €9, el
PBR-L Ausul BAl Uals el B, Y 0L AUsy BolRl 4S AR SRIsHL
lER eollel ay glaid s18l Bled 2 [ged awedl vl a6, udl dld
Riiimiz] 2udd MRl uale seisel 530 Ausul 93 A4S 2nu 9. Aust 24
seisl 5302l 2006 Wiss BIRAA (ysd g82d) RafMl 214 9. SAN -l
uBU sendlwRalaHiA Gel 53 9 A GuR avldel uBuL d % suui yualid
A1 £ 2 WFUL Acdd ALl 8 9.

2L el uTULALA el 5 % A5l Ad Yrialdd 2d 8 d- eeds 58
€9 2 dul SRS A Ausled Ridld 2 ARl aHuae 9. HouB rued)
Ml eed WA (A2 72 avid 4oty © 212d 5 uBll eedsl 215 MReMl 4
9. ML 1551 530 AU O 5 Vs eeUSHAL UMY 0.8 As O, 2eUs AU
g5 &Uus UL 70 (A AR tleIR 45d €. % 2215 M (et 58) 56 O,
215 Al &e e (W BHe qosiil 2va) a3 ot &e sidaudl 46
9. d IR &t stAadl e P2 e35 &Us gkl IR sl »uddl YBR
58 dls AR s 20 €9, % @R dlsaul 5000 [(HA »iaal 5 [
€9, ULl U5 dleqM dUl ke e+l dleddlril axdl qudla Slat ol &t
SIAAHAL YBL tecld 9. BelelRl dl ALHIU HIRY $cdl WMdcll &e
stiaHdlL ugll ay diu 8.

825 665 £AHAULA 6L HeTaYEl AL Bl Al B, % RASIY. gIRL
ASALSYUL ALl w51 9. UAM eeu-dl vl [@ot (Lub) | 21 Bled 214 [geet
cledlel 64 gal Ul Asodd 9. R oflol eru-l 2y [ ol (dub) | -
AalslR dledllrl 6 Yddl ALY AsuAd O, L vl elsdl (Aasld)
ettt RgAl 6.

15.3.3 Saszisddons (ECG) (Electrocardiograph)

dHl sel salvitdldl 2lalanq 2ol uRRd ¢all. s s ofluR ulsaq
Hir{l2o1 Ml U AvLAHL 2419 8 IR A1 53512+ 2R (voltage traces)
Uyl L 2t pladl €1 9. URd SR d kel Hotsd 2iesl i ©
(cardiac arrest) Ul U1HOO... SOO... 2l AlGNAL HA 9. Bl UsIR-L

A (SAs2LsTAons )4 Gudla SAszistIAl WM (ECG) Hordal saUMi
2§d 9. BCG » &eds eRulr geusdl [@ed ulbaid il
i B, Y1y ECG Huadl (sl 15341 eatadl) g€l Halld
AL A8l dAlspsa dlsa (oin 5180 2 ol ouy=il vai-l €8l)
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~

A eeaddl Ul Add Hadlst s2AUHL 29 6.
et [Bavlil [BRqgd yeuis He as dlsus
9Ll GUOL sl (ALLsHl) 2ud €9, el 248
wHIRLMA (21=48) ECGelL AeMul 221 524,

ECGHl e35 Bd (Peak) P ol T 2t&219l

\ N \ “\ N\ P Q S
2ol 2ud 9. % eeusdl [ARre [Agddly Bulal - N —

AL As0AA .

P-dod seisdl [agadla Grioi(xnaa
(agdlsam)me 30 29 sl »Ud 9. % oid seisid
AslA A8 elil wWu 9.

QRS 2sd &usii [Agdls@A 2y 53 8. % Auseil AslAA U3 s V. AsiUd
Q-tdL 6lle d3d U3 A & i d Rielal A32Ud-dl Asd 8.

T-di2oL Ausia Grig-iuial mid Rala(yq: gdlsen)ui wesl suadi-l R 2y 52 9.
T-dzotedl id Rreladl aHili y2ud o,

aullcdl 3 o, 2Aissu UMY HUlsML QRS Agcl-dl Aval awieue]l 215 sl ey Wen
g2 UBl 5181 ASY O, AHAN-AHAI A5l ECG AL 208d dls(dtz)-l asanil 1
o110l ARV LU 8. il 2U514L 515 uRL [Qde 2FAMAdL 2taan Aoi-l asddid Fed-
53 69, 1L 5181 et PSRl v % Heta O,

15.4 619§ ul2as (Double Circulation)

ABR YRR — 4uefloil 2 [R1HIAL 21553 W10 8121 At WH 9. Haeld 2d £35 43l
2l [BARL 2181 2UARRIL MR . e dAlEluy vid29e ¥+ 2[5 S| (Tunica Intima)
AR Uy, 2 RS diie 1 2R % 2ylAs {321 (Tunica Media) - S1d%+
dliyse dgua Axlors Wallef oled 22 FA 2[Rt su2Hl (Tunica Externa) 5¢ 8. R0l
422 (Tunica Media) qerilcts 2ld widol ld ¢ (dusla 15.4).

FU 5 0L Gldledl UHIEL FHRIL AUS gIRL YU Sl 21ad AR g1l au-lul elvia
Ay 9. AR o Aus YA Helrull w3A (du ) 8. AilsuwHladd YR geu
aaellial SsAini A V. ul 2FuYYsd 4S g8 [IRL g1 ol SEsHL 20d D, 2
URdeA HlA 15014 URASA sEad B, AU S YR Helau-] g1 dusilatl, 41fFisivil
2 AR50 oMzl Wallaiimi 2ud 8. ouiadl HilFugladlq B BRsi, Bril
2 HEIRIADAAL ol gL 2158 52U O i FHRUL $L5HE s 8. 2L 35 les (weudlold)
uRas 9 (dusld 15.4). 20 2les uRast s aest, 2Hilsuye (0,) 2 24 %33 et
Wall2l el Wl £ 2 el 161 SLALEUSS (CO,) At 21, SURSIS UBLAlA B2 53 8. 35
(afre Aenfe-dl si WAL A dgd a2 dl 4O 8. FA dsd MalRsidal 5¢ 8. usd
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[Frenfest (L 3R ls wRas-ai sldadl uddl sidsinial asami aid 8. »uusl
4L s [Alre ee YAaUleAl dot 2dd Sl 8. ¥ §5d YA &e Uy, Uall>HL
A oAU €9 i UL @ld €9,

geflu uurll

Helf3il ——

I

AR Y,

EIERTACTRNY a8l

. T
QEELET it

2u5(d 15.4 1 dida uRAsAHL 2udlgsiolg 3uvll

15.5 628[3;?‘[[2»{:[:'; [Fumnt (Regulation of Cardiac Activity)

Y

eeddl A Bl 2idRs d [Ham wi 9. 2ed 5 [Qfre 2wyl (slsdall)
glL 2y [MUHA WA 9, 2led eedd MRS 5& 9. oL 2UAd VA AdL S
2adadl Adidat (ANS) gl eednl sl Faun 52 9. 245Ul Adiil (ANSHL el
Adl AW gL edril Rerlldl €2, AUs USAA ol 2 ddl & s1AHAMNI
(2uB2y2)ui atrl 52 8. 6lle oty uLisul Al AWt (ANSHL ol LdL) el
el e2, ABA scilyRalil aesdi-l ald i dell ge s1A8MdAA d21d 9.
A HY 5L Vil YL &8 SLAEHA AR ©.

15.6 uRag-dat-dl ARulddaii
(Disorders of Circulatory System)

G2y g[\&l?.i.l‘-'{ (High Blood Pressure) (Hypertension) : G2 3{_,[?{28[0{
(1duresarl) woe AL AU (120/80) €681 Sl A, S6URL HIS AURAA €. LU
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120 mm Hg (Wil sotieil (felllex) siu Rizei@s staan ol sois © 244 80 mm Hg
2L LA S AL 2URAH E6URL 6. UL S Al ARl Y[Aeo ASIAAL d 140/
90 (140 Gu 90) Haual A, €14 dl d slduz=4 Uelld 52 8. G224 YBREI0L &eY A2 A28
BIZL U O 2 HeTAYRL 0 Fall 5 oL i MU uBL HAR 52 9.

&€& 4+l A9 (Coronary Artery Disease) (CAD) : Aaxs@[Ruel usl el
51213 20830 Rl (CAD)ML eeriyiial AR Yrasl udipsdl YRR 2z
A B FUi S, A0l S1ARAA A dgia el gHiae au-l i damHl
BaLdl U 9.

ARG (Angina) : sl oSl UsRYU UBL 58 D, &t AYHIHL IR YRl AHil5Us+
Ul R oLl dls guiidl A 6. d de dast 9. Sl SIS ULl GHUL Y3 At
(A 4 A 9. U HAU-GHR 2l WL GHRAARUHL d af A4 8. o AU AR
sl uRRAMAL 21 ©.

geur (et od (Heart Failure) : e Frso saidll 18 el 2idl Rl 3 i
d a2l w3lRuid Yol AR 2A5125 Ad ugiadl asq el sud 1R si-xlkea
Gl S8R 5 9. 51281 5 1L oL s WA AaRL Fsuidi AL ™LAl
(Congestion) 9. &ed- [F360 %q 21 gedurl Hesld (Arrest) (PUR &ed Hotsdld 6iY
53) vUAdl eedrll ¢l (Attack) (TR ReUAL Y 2s12Ls YHAL YL Y48l

GIRL s W) ¥ o el
AR

yYrsag{lll el alHl %33 sesin st YHl ugiaugal Hie, st aasiq ciel wiesl dal AR-uadl Al s
Uelld wlRage 52 6. = natdl, alist (Uellaesn) wat sedls d2si-l aguil Gudlall (auria) 9.

UBR nalel HIRS, B2 2 AoU3d ugidl- Asan 9. cid AR 58l (RBCs, $gRuse), Ad [Es00
(WBCs, @4siisedt) »in YEsRsivil (distinge) dollzd uelal oiiid 8. 3ind 3B A, B, AB 211 O a4l
Qalsd w4 8. 2l U412 RBCs+il qudl Gual A, B 6l S[Roetrll o] 2l R8I GUR B, A ey
38008 RBCsril Aulél Guasil 15 21 2[R+t 303t 5135(Rh)+l ¢1963] 2l SRe1931R 2UH13 -A55] sacmi

e, Uefl sl 2Aasien YRR Burt ad daldl 4ud &, g elld s s¢ 9. i dadld alist se 9. %
AoL42L WIZIA crell 24 2oBd uglell Ricia 38R e o 9.

oL % Yroallall et Seells 0y vsaallil ol WRagAdA 4R1d 6. AU, URAgdA -y W0 {01 ked,
AUl 0] 2t wald], YER HAA B, ey 6L 5851 i 6L AUSLE. &8 UYL 2AU4-GTilHd U . Ri1-5818
als (SAN) ay Avai ula Bilse (70-75 [ Bilse) ABu serdloaRRlani Gaurt 53 6. i dall o eeul Galisl
afd MUiRA 52 9. dell dd Uads 58 8. ABY saldlyRAMMIAA 5138 udal SESL v UIRGUE AUSL A 51U
(RiRdle) Wit 9. cRole il RiRad (932a) Wil 8. Riela YBRA selsall aust 2 g vusll 214
Helt-ll ds aladl soual 53 9. eedsll 2 sBLs derlnl 35 AsHL 43U AR Yrldldd s2a1Ml 20d 9. ¥
&8s 58 O, 35 29 A5 W M2 2ial 72 A5 Ald B, 35 eeds Ml UAS &USs gIRL dd1™oL 70 [l
UBR £ Avic WU SAUML 24U 8 B el e 58 56 6. eedrll Ausl gl Wi (HR2 U saml viddl 3ERAL st
&t 51484l (Cardiac output) & € A d Wer 58 24 &% £(FNATL 5 (A2 )L Geulet 6lAMR S1U 8. eeuril

e sty uEal 2312 awdl Guell Saszisidbll sl Gualowl il asiu & 247 »i Aiaeld Sasgistliam
(ECG) 56 9. d PalEtl 22 Head 9.
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RIHL AYEL Blad URAsH Slu 9. Bed 5 6L uRden ux Fdl 5 s1gdld ¢ Bles
Aal HoL 8. §151U WRagrl A3V FHRUL &US gl WY 5AUHL Hddl 2AUsup-[ad]l
UBR G121 2AA 9. F Ul 35AML AS FAUA B, AL d BUYAYSA 61 B 2 Lot sRUSHL
wct 20d 9. B[es uRdensll azvid gl 5815 g1l AR Heruslui iy saell wy 9.
ouial d a2l Uallll YHl @ waud © A il AR YBR BRI g1
5B 53 21 FHRIL SRLSHE WL At B, & -[ABId €lal 9di Al 514l Adislu
A id:tel Bl gl dAldd 2y 9.

ALY

N, N c

1. MR AoU3d uelaliql desivl UH ML A d e384 218 e s ol

)

2. AR Wl Hea 4 & 7

3. Sld¥H-TA SiaH-TT A8 qReudl

slau-1 stan-I1
(a) SRA-BA () @+
(b) RBC (i) Al
(c) AB% (iii) Auularias
(d) Es@sizi (iv) &eud Aslu
(e) Rrela (V) aydet

AL e Bl B Aadlws Uall awellat el ?

~

Alist i Y[M2 a2 g dstad © 7

~ 6

~

olad uRaed 21ed 9 ? i 3 e & ?

o NN

NS v e

Ale U 53 ¢

(@) ER 2 alust

(b) vieq i v wRdgAdat

(c) [RAReld 24 Al

(d) P-d3dL 2 T-dt3ol

8. ysciallalinl ezl Galasidly 25120 uglazil (¢id) asidl.
9. 9l MIS VUURL eed UL AR [S s¢l2 Sl ?

10. 2“2 (121-5815018 (SA Uis) Bl eedr] UAHS 58 & 7
11, 52l5-8UsUs (AV 2Lis) 2 sRls-8us Y-l eedntl s1HL 9 Mo © 7
12. &tds v &% siAaHdld AURd 3.

13, AHACL : &eUAl A

14. 215 wHIed (Standard) ECG €12l @A dxl [alds vidl auendl.
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16.1 Hi-d Ge % -d >t

16.2 y=lvuiw

16.3 -lasixiql sial

16.4 2uagi-l
Algai]
[Zailaly

16.5 %aAlUsni 14
IEPER

16.6 ¥2lq514

16.7 G-l 21y
ol 10l

16.8 G % -d =1+l
Alqalfdadizi

-

BouW4K

usWL 16

Be1ol Ugll i a-ll [sia
(Excretory Products and Their Elimination)

Wl 24uARs BUl 5 ag usdl vid:asel gl AHHaL, yRal, yRs iR,
Sl S50, wiRll A 2L Fal 3 Nat, K, Cl, sikée, ucde qoldq
25EL 53 €9, UL Ugldidl AYel wAdl 2idd: (51 ddl ASH. 2L USWAHL dH il
uglal A8 (AN AL M AUSZAAYS sl ueldil Fsiadl Balafi
o 5200 WL glRL BRUFA 524l 2iddl AUSZIsYSA A51HL Uslal Youd
AAHURAL YRAUL 2 YRy RS 2a30 €l 8. URAL vot 3T 23U 8 2t Al
(Fistani Hier sl wel-l #3Raud ¢ 8. 2R YRS 2R 20l B 9, -
(Fstaul welldl »en oy a1y .

DAL Bzl (Rsiadl) wBa ABEAASRAH s& €9, anl 248 Heil,
wlu Geriedlail 2 wely slest URNlas uslaq 9. 2, uradiel s
gald, 5180 AHUHUH 20U dls AL AUl 2al Bl wuel (HeaiHi el
WAL g1 GRUFd Al 9. HARSL Al Fistami 1S Hexarll ofist ool el
2l 2sa e well-l Ae (anasl) e sl 3L AUy sd s
ueladl Fal 3 yRul wa yRs R Gawen %33 9. udHdl, usu adly
Garamdlil A eRAULS Rl Houd yRuid G 52 9 2l aud yRuielas
uiellzl s¢ 6. i wellainl 2amals Ball gl Gauled AU agdul
QRAML UL AL 2 AU Y5 sl 2Ud 8. %L AU gl dumeL 53l
GBS sl a9, i wiellaidl Hoalisdl sividly ged(Matrix)Hi %33l
2l Algdid waadl e yRAA sedls Wall wadl v . ARYUL, e,
o{leiedl ollsmoud 2 Sl2sl AUSZAAYSA AL Ueldl YRS RS WRllAl YeAdH
24y gL ANASL AL GRLEL 43U Byt 53 © Fell aun YRslas welxl s¢ 8.
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yal HellRl
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Hu%S

O&LS

2u5(a 16.1 : Hidad Btgsidal

@adali

wielly(fel adaeiHl gen otdl sl Gaealld -1l Holl »ud 9. Hie
GUOLAL YA DAHL AL AL A0 A1 23U €l 9. 3R Yusalzinl sled
Al&s1MY 2100 % HARLLL 56 © d Sl 9. uHiHl Sedls AL 21E] Gedu s34
9. RGBS (Protonephridia) »udl wdidsidl, yasfail (AuasBi Ge.,
Wala), s, edls qursl 2 ol HEN2-AE2sAUAL Giol 2L 8,
URGARSIZL WaBts d viasls 2 naldl se FMum 212d 3 gdHuH A1l
261 9. AR 2L 2 AYREIHL ALRSIHA BRI AUAUAL-GRABLSL Al 1L 9.
GBSl AUHZAYSsd st veldldl Fstd 2 wdidl 2 2iadls qqansdl
AnaRlui Hee 52 9. del AlRd Hial Mioldl Sl2siHi Gl 2L a3 HilCuRu-
st Hidd O, MUERAA AlASIHL AUSZAAYSA A5l eldidl Fsid e
gAHUHAML He 52 89, 25121l Fal 5 AlouMl vi=ee AR (Antennal glands)
Al $RAAUR (Green gland) Gug-- 14 53 9.

16.1 Hrd Ga-idat (Human Excretory System)

UIAAHE, GAF Adol s %As oAU, s %lg

oAl [Be{l2Al, Houa 2 Yool 4ud © (2usla

e Ul 16.1). oU[Udl dlala usdl s 2ol aid
Woltls el (Bean) ¥l 2ALs1-l 4L 9. d 9eel Grily 24
ol Rl Alw sl 5A3st AHAAAL az Gedld dpeidl Yy
, ougl vieasdl elaarl Hws slsudd ¢id ©. yed
‘ WoUig Hepte e3s HA[Us 10-12 A3 dioy, 5-7 Al ugly,
2-3 Al g v AW 120-170 AH A% 4214

9. WAl Sedld MIdL drs~il vigasdl 2idotin
QULELHL v €11 9. A AUl (Hilum) $& 9. %L
Aol g1l Horallel, B>l 1A Adidl e
Ay 9, Allodl el uglon dmell 2512l
wasian You[Us [Maru (Renal pelvis) 5& €9, ¥+l
uatid sauila (Calyces) 58 8. 3ol
WoyH0] GUEIRAR v Y5l €. HaAllsl e 6l auoL iy
) 89, olel ollals (Cortex) »ld e HUYS
(Medulla). 3% 5 213l 9g AHeL(Ho%s A4
[QeulFd a9 ¥ Saaluml (Rlsaast @ slasy)
RRdRd el 9. olaLs, Hoxs AR a2l R

Y% HeldH-l

oLy
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st (MaAlis det) a3 dony 8. ¥4 elZ-lAi deil
(Columns of Bertini) 5¢ € (2usld 16.2).

ucds H2lUs ool 1 Bla (10 av) wlea
Alasis1 AN 4 © 5 FA GeAudl sU & O
(sl 16.3). % BBulcs SisH 9. UAs Gol 544 6L 1oL
69, 3[AR5[Rs191269 At HoA[Ug AAlast. Y[aRs[s19129, oAty
quell yeu aew pidalél 4mMsi(Afferent arteriole)el
oie S ol 8. BRIMsU YER el
QH[ASIAL glRL A Bl .

YAl Alasidl azxid siadl glaiqasil su odl
@l Ay © %A suBHAl Slavll (Bowmen's capsule)
56 9. % YASRs12694 83 9. [ARB[BI51012694, GUGHAAL
siaol a1l wifeultiuaq s1u »aar Yo1[is s (Renal
Corpuscles) (sl 16.4) ¢ 6. Aldst Add w0 atl
Al ooy ey - Fiseadl sfamua last (PCT)

U W

ol 8. &4l (Hairpin) 2SR+l @@l WA dril uedl-l

N\ N

ML 9. % 2] 2 RAEL o HAA 8. ARIEL o

vidaldl 4uFsL

RREE EEINED

oGRSl

grdrll uLal

28l o
érarll ulg

Seeel ulal
2RAEL e

Ll 352l

orors [URLAS

Rea sian

25(d 16.2 : HARisl Qe (Rrusla)

ofealdl qulmst

Fiseadl ofaoumy «last

R oMy Alds

=

1— dAen Alast

2u50a 16.3 : RS, alE-2il 24 ARSI salddl Bl 2susll usld
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2u5ld 16.4 - l@BaA s (Haltis s21)

@adali

I 5 2 il olAUHA AlASIHY U AL
uREd 8. ¥ g2 AU AAst (DCT) s&
9. gl Gwol wisHi+dl DCTs (g2 dA0UHAU
Aletsioil) Al AlAsHl WA © % duesl st
s¢ 9. il well 25 woup Gl Holl A
WrA[US [Haruni saaxlanl 1oss RS gl

vidaldl qqMsL

o [3alel
CREEY)

oG]

PR . -
ua 8.
Beuol BLsHAL 24 HedlBan, 581, PCT 44
DCT HoAi4eL 6lleLs UBAML 2 WHA 9, 4R
Sedrll ULl HossHl vid €l 9. Hiel Lkl
Betol VLSHIHL S-Eril ULDL VoL 251 i HarssHl
oy o 2Lt Yl Aot €l 9. vilal BRidl FsHiA
iseadl sfumuy 6l1ELs Biol w154l (Cortical nephrons) s& €.
ilast Seclls ol HisHIHL drdeil Lo VoL dioll i

Yororsui G il uaid €l B, 21 Gtol SisHiA
5L HUYS Bl WML (Juxta medullary
nephrone) $& €9.

BR300 sl o€l qifst, HaARS ARSI s3d g SRL5IA 0 otld 8.
o U451 (Peritubular) 5151240 5& 0. w11 mauidl lsudl Y Al st S-anl ula AHIdR YAIR
A U 2ALSIR-AL AUl 252 611 9. il 3521 6lals Bidl BUsHIML J1ReI%R wadl vl veu[asid
(Reduced) ey 9.

16.2 1;[\7[[?1#['2[ (Urine Formation)

Yol 280 wBul axlre © gdl 3 @3R501%9 onuel, Yd: AN U Ald, ¥ Getdl
sl (alay euanmi . 6.

Wot[RalRLL nan dowssiil YRRERIS1012%9 g1 YRR dunel iy 8. 31 Y[ARsfsto)2e sun
5¢ 9. Al gL Wl (M2 1 1100-1200 Fle (AR ounsy iy 6. % el e35 &us gl
s FlReul asdal (du sadl) 2iadl AL 17530 cuaidl oo ¢id 6. Y[ERs[sopee-)
sls2i laR-eounl (84 3 2L ouNRL 52 6. 22d 5 AR S[Rs101269+( YAalEAlAL vidRdR,
6oGHA- s1a0ll HARRAR A 1L oA 2Rl a2l 2R sl euGRAH] staolll 2ARe9ELY SNl
UlslLdeA 56 9. o %l2d Ld dllsdidd ¢l 9. el S2als il (Ag4) 2451 913 €. Fl UL Wi
Al v [Bogl se 6. AR dumial vedl yar Ad swnn 8 5 AR WElL Riad qoareol ol
o ©2sl UGHAAL Sla0lll HaAsIAHL el A1d 8. dadl 2 WAL YU UKL 5¢ 8,

WAl g1 ula Bime (e sl siade suae oz Y[As[s02e suna €2

NN

(Glomerular Filtration Rate) (GFR) 5¢& €. dgd @(sd4l GFR 2122 125 [Fe/Mne »ied §
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180 (@22 ulc (2ax ¢l 9.

WAl Ya5[s0169 sua el R diedl Balal 52 ©. wudl o 2is
siday Builaf osual 3B 30519129 Gusel (JGA) gkl ud 8. JGA 2 s
Adealld [RRdIR © ¥ g2 dRouHA ARLsiHL SN 3UidRRl A sidal€l qulFsiHL
AuS 20 gL UL 24 9. GFRYL #2Ldl JG sidiA Buialld 53 6 2t d 3l 3sd 52
69, o [AR5[A51912694U AR Ul Brild 53 € il UM GFR Wil ALHIY, A 6.

uld o MRl wHdl ounRil s5(180 (@22 uld o)l Gilsd ot (1.5
[@eR) A8 qetril sUHL U dl 2 44D Al 8 5 99 251 oumRl Ht[Us lest gl
el MRL WA 8, 2L UGB Yt ML 58 8. 21 WAL Gl Bsuq [y vidal
21de sy B9l sl g1l B st dl R Balafel g 9. Gersel dils
auaRIMiAL 2513, AR RS, Nat adld uelal uBu Ad yd: gl Wi 9. w1l
AUSZAAYSA AstHL Ueldl (R agn gl Yet: aiweL Wil 8, wielld Y ive ual
Ml A Gol SisHel a3l vl 21 8 (2usld 16.5).

Wot[iel eMaie st sl ounedi uelal Fa1 3 HY, KT 214 i1 A4
5399, AlLSL A1 UL HARHLELAL S5 HeTatl dotssl 9. 51201 5 d SeSUHL UL A
UR-6LO Aqer HMAdAdHL Hee 53 6.

16.3 as0ql sl (Function of the Tubules)

Fiszadl sjauma kst (PCT) : PCT uadsa awdl (sa 6ilf) Haiddl d-isiz
2[R298{l oirid 69, % Yet: AL He AU [QRARHL AHIRL 52 6. QILCLIL Gl % 2ALAUS
WS dral 24 70-80 %  SAs2lAlSA il WRll Yrt: HRL 2L vis gl A 9. PCT
2O SO A, AHUHAL i WU S ALAL UARHL UAED (ML Al 2t
HCO; L M8 gL pH 27 2U1a[Hs Agar A0AUHL UL Hes 53 6.

Srarll WA ¢ S@ril WAL 2Rl GURME Yt AWML YridH A B, L Gl
worog st wtidrielld gl Gl 2 Alsdirl FMaHA3l Hewayel obst oed 9.
graril Wl »tazidl e well Hie wdauslld ¢l § ulg dasglaided We ddaLeldL
sydgelld €l 9. 2 Al ds wdl U Alg oidid 9. 2Rl e well He
uagelld ¢ld 8. Ui dasgidldedd den ABU el A5 Ad 52 6. FH ¥4 Als
anael Guz-l ds 2 8, di a1 Sasglaldeud Haws ualdl(Fa)Hl sl sumnel e
(Dilute) 4q, A 9.

2% djatuny a5t (DCT) : Na® 2t wielld acl Yt el il vigHl a

6. 3[MmL pH 2l ABAH-YRAA Agant waadl Hie DCT, HCO; il Y 2lve,

209
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25(d 16.5 : Gl sisudl [AlaY et oo weladly

@adali

Fseadl ojammy st g3 dA0UHY A[esl

NaCl  Hlus gesl
HCO),

6lLeLS H NH,

21RAEL el
ISR

Srelel ulatsl
2l o

—+ NaCl

H.O +— sl Ales

L R el

Hu%S <
Ulcdoll 39l

—— Na(l

l ——y[Ru|

Y

— H.O

~

A oainel A A (L (dlR)

godl (uetal )l oufasdl o yud 09.)
SLOALY, UMY i 2 2RIAEL (NHy )L uieo{l3in 2l Hie qay ©.

dase last : v aiofl s YaARisHL ouarsal 1o sl vieel ol YL dondd 9.
UL GUOLHL Als Hod Beuledt Mie el gzeml winile Yet: ANSL &L 69, AL vls Uy (L Alsci
ANl AvLal HIe YRALAL HL9L w22 4% s ARSI CUHL A ad €. d H 244 KT
AL WML A9 gL AL pH 2t 2UA[FLS A sadalil wal oyfist od 6.

16.4 cunei-dl Aigardl Balaly (Mechanism of Concentration
of The Filtrate)

ARAAIHL Alg oL Bedled sail 8HAlL S14 €9, Srelrll WIgL 2 Al 3521 dMl Heraril st
@ord 69, drarl wiatril ol et Uil [A3g [RAPIHL Hald S1d & i d 51822 532
(el 52 0. 2521l olnl ool L Uals uBL 51672 s32 UHIBL $1U 8. $-@ril
ulal i Al 3seltl adl [Rsedl dal Ml 51822 532, Haws lidudly uadl-l
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(Interstitium) a8l 21 Algdia (AR U512 MAAAML HaE 52 9. B2d § olalsHiHL 300
mosmol L1 2l {5l 2ie-l »UgR 1200 mosmolL ! 4Hl. 24 glanial adid 3o 51291
NaCl 247 3[Ru1 6. NaCld, uRaegrt éxd-l wadl 2106l oo gl s © % il 3s2u-dl
ARl e A1 soiecl WA 9. NaCl stiduel daidld dri 2s2u-l 01l ep glal wig
AL 240 8. el o T 4[RuLeAL AL %2l Ereleil UL Uldol 2URAEL BLALAE £l ALY
6. % Al k5L gkl Wl Aidield Uil URas Wi 8. GuURsd adldd ueldidl
URagr, drartl WIgL 2 Al 3521l [ABe aaal gll A0 sl 9. 3 5182 s32
(5uifald (Counter Current Mechanism) 5¢ & (2usld 16.6). > Balal s

»idalél qufist oGRSl

slsoL%9

H,0

oiBalél qust -

OlLELS

300 mOsmolL™"

ol HuUS
<+—NaCl

600 mOsmolL™*

900 mOsmolL™

1200 mOsmolL™

qQlail 252l Gl s

250 16.6 : GRdl s i Al 3521 g1l R s16-er sie Bulal ueslla sadl vusla
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@adali

iddly ualslHl Algdl alaiad eanddiHl Hee 53 9. 2ildl ldAdld wat€l
alonial el Ansnl Aldst gl welldl 400 AQAHBIHL Hee 53 69 i QUORLA Uik
orlld €9 (3aL). Mirtd Ho[UdL A32ALArL dUOLRLAL ULUAHL QILCLOL AIR0LY, A, Alg Hol
Baur 53 69,

16.5 WAlisHl 51 [Run (Regulation of Kidney Function)

WAL Bilafd (Reoter i [Radn giduidas, JGA st sedls se yHl eedsl
lct: Atetieil wledil Faufal gy 6.

A1 ™A (2ugl) Wl AR se, eern se A BuAls Alsddl
53512 gL AU 2y 9. wdlxiadl el ati widl el 21 welxil ubEy a8,
gl srawiddyuu  »-2liiayidls  vid:zila (ADH) »tadl didld Al
ASOUS AU 45 52 9. ADH <tlast-it i cuart wiell-l ye: aivadl
Al yl wd 8. 2 Ad d Haglad AS O, ed wo-l seHl ARl 2uld Wl
Ml 52 69 >t uladil Maudd 43 s:al ADHHL %3d- 24aR18 €. ADH
WoAlUgnl 514l GuR Al RRARAIIAL A5 2R gIRL UL AR 53 8. 21 AR
BOUBLAL Rl 5128 ot €9, (AR eounl aRl Y[AR5(5100%9 HaleHl qrIRL 53 8
2t el GFR 4Rl 9 6.

JGA e [rasl oylist cird . A5Rs1012694 AR Uae/B5Rs1012%9
B2 eouel / GFRAL d2tsedl JG Sl Al 4 AR 3sd 53 9. % BuiH
W [rpviie il slraaiedla-T 2 ARole A[2AA-TTHL 54 €.
2 [FgpitedlA-1T 25 uonauoll yfale-l 145148 (Vasoconstrictor) dleudl, %
AR5[R5191269 AR e6UBL 2. GFRML AR 53 9. H[By U111, e buaLs
BUESRA H5d 52 URL Bl 53 69, HUEIERUAL 51281 (4517 g228 UL Nat
il Wil Yt alnsL At €. 24 (AR eolsl il GFRHUL dHIL dR$ sl elil i ©.
L Rd Balaf as Ad An-Aleizdlld Bk a2 aeld 8.

gedril SRS PR Ay uasdl suls (ALAA) YRS 5125 (ANF) s
Ay 9. ANF yfERaile-dl [@dm1 (Vasodilation) (Rfaaulexilatid [Gdzm) U2 6
2 AR goust we 6. dll ANF Baulaf As-zilatedl Balal Gur [Rusieid
51 53 69,

16.6 #A[RSIA (Micturition)
Geol BL5HL glRL MR Yol vidHl YonauHi @S s 9 odl d {2122 Adidt (CNS)
g1l 2895 A5l MO Al YAl AAS WH B, 2L A3l HoUAUHL HA MRAS %l -l

glale viadld 51810 Gt (UR1d) 2 9. dauaasl glad Gu-l e At
weyrRel Asdl CNSHL Hiscld 6. CNSHL Houdel A0 AUYAAL AS1AA i
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WatH1otrlL 4251 2y, (Sphincter)-it BURAA S AHIdR U5 (as) Addl 2 9
el 5181 Hol Hsd Ad 8. Hol Y5l 24l B Hotlsid 58 9 i dnd AR 52l
Acisla Bafafa Yousia-uaba (waalid Bul) (Micturition reflex) s& 8.
25 Yud Wi ulalaz 43219 1-1.5 (422 Hot GRulFd 52 8. 3t 215 suet vlow
1, Algs RS (pH - 6.0) i [Alee A Htad wdla waidl 9. 1221 25-30
iy YRl Ul Bay GulFd wd 9. AR WRERARML Yoirl 2Rl GUR 2R
53 8. ot yassel ael AduAls AHABAAL 2 we 0 YouieHdl
vl elsdll [Meldl Mee 53 6. GeleRl dils Yot a¢sios (dauusiylRun)
2 glele sei(slelyRan)-l el gaubiéla dedley yad 8.

16.7 eyl 14 220l 5101
(Role of Other Organs in Excretion)

Wil Rieud 35, A5 i 2l wel Gudl ueldl(52A)L Fsiaul Hee 53 8.

usl $5Ul Wl [Rax Hdl Houl CO, (2R 200ml [(AH2) st wisll-l
WAl Mol (Rste 539, a5 suua adlR-l e Hdl AR 8. ¥ Bilazlbin,
[Bileiadlq, siazeld, [Qafzd 2210 il ReiFHea 2i 20 HL q1adl sl
Ald 53 €9, Hlel eUaLrL 2L Yelal Wals AstHL uelel (M) Al oelz s Wi 6.

-l wae (Sweat) 21 R4 (Sebaceous) ARSI Al gloL F2Als Uil
(M5 53 6. uRAdl, UAe AR gl Bdt &y €9, % NaCl, gl Houni 3R,
asles R AR HAaq weld uatdl 8. A 3 wAdld Heu (Wabis) s ad-dl
AW &4 uvicled 9. d GuR alddl 32als AsIHL UBlelin £ SUHL UBL Hee 52
€. (RFo4 A4l AlotH (Sebum) gLl 223, eld516l i, H{lBL Fal S2els yeldl-l
(st 53 8. 2 2ld @Al 8RS ddl sa2 Ueldd 52 9. 9 20 el 8L 5
ALY AYSA SAUAL VoL 9L %22l ALl gl UL [Rstd Wi € 7

16.8 G idot-l x[Ra[Hddiil
(Disorders of the Excretory System)

WAL vl s1z8l B yRUAL eRidl 2 9. 2 Rafd g R
(Uremia) 5¢ 8, % 8ol 4525125 2l d HaAlliga sl drs el o .
sial eel@inl lHgulalu (Heamodialysis) sealdl uBal gl yRul g2
sl a8, SPlsnlaRA WAL e, sn iy ddl aslaid AR
SIS SLHAUL elvid sAML 209 8. ¥ sBI WoUlls 5 8. eelHl an-iluial
32 wadloy 530 sneio sisuul €Ul gan wlidiss (Anticoagulant) Gl olie
BIUA S2AUHL S 9. 2L MSHHL AUDZI%BAYSA A5 Uelall Rl B 39
of 61181 HLAAL UAlSL(SlansHol)al 818 ojoumy, Adiz sl 81d 9.

213
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-~

st [Bolave Adiz a8 (RdR) Alsdl SlOUA U Y dde 52 9.
SAAUSBL AL AUSZAAYSA ASIHL UBLEl SRE1%A SR8, 2L Uelal Hsd
Ad el 20d 9. 2 2Ad d YU Ya (clearing) 52 8. Yg YA 2Al[REIUAA
BRI (121 glal A1HL Wi Bsadiml 20d 9. 24 ugli [l szl Y06 el
w2 suflale 3u 9.

tlﬂ[ﬁ&"ﬂ H‘é:“ldl(Kidney failure / Acute renal failures)- R PRI
ilad Guid HoU[Us uuRiuel (Transplantation) 6. URURURIHL YoU@ A5Hl
Aol eldiel (Baiella YAl Gualdl sl >ud 9. %l qaHidnL ulde
dotril a5 29l 530 st 2UAs elsddl UGBl sudl wled dslrsHl
ASOLALAL EHL AHIRL 53 6,
WAl uadl (Aa sasudl) (Renal caleuli) : w2d2 adl 28R4y aRisl
(2sAA2 A1) gl AHe (w22ll) HollUgHi otn €.
QIRANSISRAU (Glomerulonephritis) (J(A3[2519269 A1) = . 3ARisHL

~

a3 5100269401 1ot 9.

AR

@adali

91241 =R WSS uglal, 2L, CO,, wiell adl-l oide aid 9. il (sia adl %33
6. (IR WAL WSZIgmsd sl uetddl usla 2 dd Gt welaidl Bt g 8. %
Yoy Manea (wel-d wadl) 2utlRd ¢l 8. AL, YR 2 YRy 2R Glsd
Al HoU AUSZAYSA ASIHL Uelal 9.

21GIs, Gtdllsivil, Hil@lBUA s, sRAARD 24 HAMSL w2l
ALY G101 100 B, d s5d UGBS 5141 Ueliodl [sia o 4l uig 2uafMs 21 HARs-
61659 Adarill ¢ YAl AnaRlHl waL Hee 52 6.

U UL, GRS dod 215 A HAIL, 215 A HoAA[A511, HolAd 2 HatHIol A4 9. 835
WAL 1 FMelart s 2211 5 ¥ Bidl 2isH 5 8 d HAL 8. G1ol 254 YAl
(Butcis 54 9. uAls Grol 25U oL ool 8. A3 RL5101269 2t HoAlls last. YBRBRs10)29,
Watltls anel-fl yar avn viddidl qufisel oad SRl ool 8. 3l ksl azid
sladl glanaansil olGH--l slaoilell A © 1A 21910 d Fseadl sjamHd Aldst (PCT), dd-il
wigl (HL) 2 5222 92004 ARS(DCT)HL [t widt €9, 801l Gl 2154l DCTs AlH1=L
Auerl sl ool iy 8, sunisl well vid woes AR S 38 Rl wa 8.
oGAA- staoll HuleBu- sadl Yalis 581 o-itaal YRR 83 ©.

WARHIRHL R0 WBUL AR B, Hed 3 2Ry, Yrl: ANBL AL Al U A
wiealliit WAL 9. ¥ SRRl SR YR eounidl Guaioel YM5Rs1e94L
2y 8. uldt (e (GFR) ouGHA-l staoildi 125 (& sumel oi-itaal 212 1200 Fild AR Ul



Betol Uelall 24 d-ll [(Fsle (Excretory Products and Their Elimination) 215

Pale 3MR3051012%9 gl2L oo 9. JGA Gtal His-l 25 (Al ool 8. § GFR-L [Mauaui
Yerarl el a8, Btal 2Lsuril [AA GLOTL gL HUAR 99 % UL Yst: el Wi 8. PCT
B Yets AL e uAE(HIA e Med Hed 22t €9, HL HotfUsl stiduely dardli suyl
alaisL (300 mosmolL™! — 1200 mosmolL 1) oamacusi wialfs d vee 53 9. DCT i
AAs8L st Well v Sasgleldedd Yralusl 53 8, ¥ walHuHAUL Hee 52 O, ed YuHl
SUAMs Adart 2t pH wdal e H, KF il NH; il ouoii AAf-sisdl gl Ala a6,

51822 532 [Bulfald é-dnl wadl oid oasil i Al 252l (el W AHIdR
551)L a2l 514 52 9. ouneL Fu-FH 2aid] el A G 8 di-dY Als Ad N 9. uid
URAEL el o He A 8. SAsZlaldeA i YRUL 2 AdRad dl8 vtidudld wadlui saay
€9, DCT 2l ARl &5l SRl 212 ALR 918) a8, Alg 53 6. 212d 5 300 mosmol L~! #l
1200 mosmolL~!, it wiall-L zi2ai-dl G Buufal . youadui 4ot ONS gll 195 u3dl
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(a) Helisie wlaBa (ulalda Bul) gl a9,
(b) ADH, 321l 14: i (Hypotonic) eivicil uielll [FsiaHl Mee 53 6.
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YA 2l SAAAA,
(Locomotion and Movement)

gerAdr AWl s A datl 9. Wl 2 Al dRl ol UsiReL
sarad gald 8. viflon Fal AsslY ADAHL AU WRAHURL 2L AW USIR-L
gerAdr 69, Uil 52U L Yo serAar BRI AWML AL 1oL 8. Hep Guill,
% 30il, UVl UUAL D A1 Sdldl A5 9. 2dls AU dHrl AL AYAL
22l 324 UREH 8. 2alL AR5 gadAaA YA 58 9. A1dd, €led, Aed, O,
AR ¥ UAAZY SArAAArL 52AlS UL S, UAA AU 6l USIRAL getAenA
AR 52141 el Sledl 320 Aal. Gergel dls UAHURBAHHL ugHl, s Ss-olluial
VlRLSHL SeAAAHL i UAAAHL WRL HEE 53 9. SLOLL dHAL YALRIAL BUHLOL ddsil
(U512 ussal 24 AR wRL 53 9. AUl Guiolil Gualal gl Rl stedal
e UAAAUL 532 912 GUASA AAALSL YAD 89 5 SAAUA Sl WAAA-L AU
AA AL L A B, el HH sl ASIH 5 614l WAG S SArAAA € U oML
garAd-t YAd- Al

well>iMl WAl Yglaatl dx-l Faai 244 uRRalHA] #3Rud el
GlEdld B, UM UAAA B VS, AU, AL, QoY U U0, ALLE0
siollgalsla YRR it vadl gl [/ Masial saal Hie a9,

17.1 QA USIRL (Types of Movement)

YAQUZIRAL SN U SR USIRHL gdeAd sald 8. Fal 5 walellu, usid
el Y.
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us AL sudd sedls [Alre sl FaL 5 cas sl (geg sl (Macro-
phages)) »iq 3MHIAL Adsoll xAH{l6lld carud- zald ©. d @arly uReH
(at+flouni) g2t HieL wHdl viletiolia 51280 8. Sild Ss1dnL 1est Fal & yauddst
ugl 23{lofld AL AsAG .

Ugd serAA 2UURLL AA51HY ALARS iolL A 9 5 % vie-ll Audl BUR ueHd
2[R9zl 2Ag T 9. AAAIHL Al ugld As[Ad sarua 2L Al ddid]l dldlare-d]
Sl ALA UAAAL HOLAL 0580 271 S2LS 6ULEL UELAL £ SAHL HEE 53 6, UBMA SAriUUr
BIRUHLEL ULt HIAHL HLESIAL Agrted WL ALASAAL YZL UL 8,

2RI BUIdLL, DO, %86l A9l ddrAdr Ml YL sdadd %33 ©.
UYBAAL ASIAAAL AN, U515 T, MiAAHL dal Hiel sl elg sl Awal g
Al UA 2 U geAA-UHL GUALRll 6. L USIRAL WAAAHL Y2, S5icdote
2 Adidol WRURS Aol Baipil 33 8. 21 WsWHL AR UYL WS1R, Al
AL, Al A5l siugld 2 S51ddotel Hetarl Wil &9 e 524l

17.2 0¥ (Muscle)

¥ U522l 8L opRll sUL 91 5 UgHlL 2Ant 5L SIMRUARAL GU[SIEMEL 89, SAMY se-iAAr
g5l dral, alesllaliql AldsidaHt welldl watesdl maanlHl duey gl sl
Uil YA HEE 53 8. 21y, B 140101 Geurt Ad) [ Wall 89, Yod Heywiu
A2 e A%iell 21132 40-50% F2el 2AUYAAL 100 8. A1 (AR dR1Hl 414 8. Fdl
5 Griogsll, Asianalladl, [Ergddl 214 RAfRAUSAL i [Afas uRMiel Fa 5, 22,
gutid i s U] wsln 202 aollsd s2cml a9, 21 LD 21y, A2 Us1R
ol 2Ud 8. (1) S51e (1) stwsidr 2 (1) &exly,

S5y 31 Al Ssiet Hest A8 2 Td Asoudal 8. yaueds 1A d-l 22l
d At 2ou © i qel dnl Abtd YA 5E D, A 514 Adicote PUREs st s
aq S, dell dvil S5 eyl dils uL welldl 8. dail wals Ad daad Bazil s
AR+l R2la-L edia 18 AsnAa 9.

Sl UYL AL WAl idRa v1ol Fal 3 WAL, Rl adldsl
Bledl glatani e WHAL 8. Al 515 U 2L 4Rl A2l 2t uHRHL il svud 8.
el dziinl el 2yl (ARG YA 58 8. Al 51AL Adicotel 2R st o0
il A2l Al din 2ARES eyl 5 9. GeleA dL5 dvil VRIS WAL A 27
Lt SN, A AAHIN LR ML AL 526D
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gealy Vel dril UM UHIBL REUAL YL O, eey Uolldl Ml dsu
ey, ML ool Hofl Wb AL 53 6. tuildn R eerliyll AMd ©. dil

w95 Usliirl 8. 51223 Adid dusll Baiig 24l M s3q el

AL, 551yl @Al A Asiad Bulal vy Gaayds duwrili.
usl AL e YA A S5y, dBUL FUYYA Ul UHS (Fascicles)
5% A SlA%YS5A Halors Ualll 2R B dY2 (Fascia) 58 € d-l glRl ®au
woll oild 9. €35 1YY R JHAGL AL © (sl 17.1). exs +ydg

by N

WU gL gt €ld ¥, ¥ UYddus (Sarcolemma) 5¢ 8. %

AU
(Rruyza)

NN c

2u5(d 17.1 : 2y 21 udgtl saladl iyl O ealadl wusla

S

214 (Sarcoplasm)-l 82 €. Uy dq 215 lgsIEold AL 9. 518U 5 YA ©BlL
S5 4RAA B, LAl id:sNRUNN Hed § Y- . B 5[EUN
AARAA 8. gl AraBisdl AL AR Dd ollsaid WL Avani %l
Yadl dgsi-(Filaments) 1%30A 51280 ¢4 9. ¥ +UYddsL (Myofilaments or
Myofibrils) 5& €. €35 2Udddsl Hsid 821 2t Bivil [Biot q1d 8, dgsHl
Glaeryds-dl son suld 8, % drll Aid duid il 6 WA 2ilEzd w14
WAL olisanlld 5128 9. vt Biol 2il5eq 84 8 2 dn [-Bist 2w

219



220

@adali

292U [Blot s¢ 9. wuR A Biotd A-Biot saal A-zusAgiis Bioy s
6. % WA 4Ad 9. o WA UddgsiHl Al g 2sollad AidR -
Y dgsirl dopig uRL dllsadd did 8. lsed ddst HAlR dgsidl da-uu
Wdnl i 8. adl A A dud s Udol e AL dd@il 58 8. els

~

[-Bioiedl Heul RafRaUs dg F Z-20 5€ 8 5 % d- 6oL siul [Acul¥d 52
€. WAl ddsl Z-2vil A8 Hoopd Ad AsAl Sid 8. A-[Blotidl sl dst il
(Blotril Heml Wdal dgud ued dd s 8 %l M-3vil 5 8. A 2t [-[6lot
2AYdsiHl dousSHi 2sid2 olleclddl gl 8. wuyddsHl o sy Z-2v a2a-l
ML ASIAAAL BUlcHs 2isn 8, A +Udddsvis (Sarcomere) 5€ & (sl 17.2)
(sl 2iaai sl dasisl eid suogd 2Ude Uidol dgsisl 941 dd A8l ddsisl
wey ot 918 ad: 2UeIE WH 8. %L il HEMIPL 5 % ULdolL dgil 93
e9let WHAL A2l dt H-[RdR 58 6.

| J

H uzal

YA LSS
(b)

s 005l 2Ad (a) AddsUuLs saladl edddrl 2dRazanL (b) Hdddsvis
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17.2.1 A51a-2lla WAL 2L (Structure of Contractile Proteins)

25 if5ed (Udon) dgst 6l 'F' (Filamentous) »i(5e »isoilan i gddisik
dleouda eie 69, 835 'F' 2152, 31 »154248, (Monomeric) 'G' (QUoUsIR ) Yi[5et-lL oig,
218 (o1gas) 9. 6L 2w WAL dgsl, QIR uRL 'Fr 25l 43 dond-l
Aelsel Al A 9. wd WAl gididl, i U Fad 2idud [@de
wHAL €1y 9. [sndl varml il 25 Guaisy l5e dast Guadl Ay
AR A8 2 aisdl Avl 8 (2usld 17.3 a).

25 HIARA (%8l) s waL elgelsd (egas) WElA 6. aru visd WElHl %+
WA s€ 8. d-ll gll s Al dgs o © (sl 17.3 b). exs
AAHARAA 6 2L BRI €1 B, 251 AA- ollousiz ol A ygsd],
§AMPIA IR (Heavy) HAHUIRIA (HMM) s uis9oi-l (oA ¢adg (Light)
AAHARA (LMM) 5¢ 8. HMM 825 »ld, ol 14 25 aon (gad) 3 ssoilon
A1 215 (A SR 2 w8l olgellsd HARA dg BuR clel-l ds Gud slu e %
ol 215l (Cross arm) d=13 »iavua 8. dlousz 2l 21 uBy ATPase Gius ©
il ATP 14181 22 R 8 duy vif5en Wi Uy 2an 8.
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»9)
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el U

(52 AR
ATP %4120

9l

-l 2Alsdl

(b)

2u5ld 17.3 : (a) 252 (wdon) ds (b) HElRi sax, (RAXIRA)

~

17.2.2 ng%igm"l'ﬂ [Balaly (Mechanism of Muscle Contraction)

2gRisian-l [Baulal usdl dgsale (Sliding Filament Theory) gt 4131 3ld 1yl
S £9. el HLUIR 2l A5 WAL ddsinL, AL ddst BUR AR5 ell8 211 €9,

21y Aslal U 1 Acdidotrl WS AdLsid gl HISAUHL 2iddl
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AW gL A 8. U5 ALY dil A8 ALl Y dgll A8 Holl Us sy ot-id 8,
U5 A5 2 Al U U8 a2l B8R ALY AL 5 UR5-2id dsdl (Motor-
end Plate) ¢ 9. Adl- AW U 2L A8 2 YA 8 AL HRI2uHleR (ARHedd
Sled) Hsd 520 3 % wdqusil uBu sadlaRafiHA-d Rule 52 9. % ddg sl
Sl @ 21 AL @ld iRl BAUH 2UAsl Yo AU D, Ca' il R4 Al A1), 5@y A
lsert dgsl Gurril 2dielorl Gu-21s4 A1a AR Wi 8 2t dsd dlf R s
el AlFY -l aisey(Masking) €2 52 9. %l d @Ol HIHURAAAL %BLIL8L Hie viedl 2l 6.
ATP+tL s0[261%t gL Uit Alsall Guaiiol 530 R des- 2l 2l5zanl vieal a3y 2l

slsed dgs— @

WA dds

) o

1Rt sl

ARsq, [ wlReal

2u5ld 17.4 ¢ AgFaie, i wRemel 2 AgMuia qedinl dewssy

N o

A AgMHiE W2 s 9 (Gusla 17.4). 21 itz Aqdd vilse dasii ‘A’ Bios 5=

dRs viA B, 2L 25 WA ANAL 1720 WL el dg A 8. el +yddsvis
S5l A B9, v2d 5 ASIA UYL 9. BUASA dissIBUEl B U 8 5 UYL 251 ALl UMY

~

ed & Asia Aqwell T-Blot 25 A 8, s 'A-BioL d-dl dend wadl v © (2uslt
17.5). WA, ADP i Pi Hsd 53 69 o [Asuafl RRAMME URd 21 8. Adl ATP A8 €

N

A AR 42 B (2uslt 17.4). ATP HdiRi-n 9l gl 830 gafacuy Wil © 2

)
c =

Al 2 dedid A5 Yrrialid 21 52 9. 3 wReud usdid 2o Ad 8. ukul
i Al Al 28 8. ol Yl Car+ 2ua-l Rl Rizesdl (vid: 2y, u200)40 wieL
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250A 17.5 : 2UASAAAL U5l dgsale (Mol dd sedaan 2im 1-Blol 210 H-Blotd Ata s¢)

53, dnl ulReud vifsed dgail éstt 8. 2L 'Z' il Uldiril oA Ud
sl 5122 9. 2ed 5 [Ua iy . [Alay wug2iHl 20 uEAHAL AHY [
gl 8. il yrrialdd wBudl, aHl sadsig-l »o0s [Qeedn 518
Baul ddl Alses gL sl dal (BRLdl) ds eld] oy 9, ¥ 5181 s Aldl
69, UYL AHUEAYA-L UAS Sl Al FouL 35 5L B 8. L WAPei[bi
56 9. 52dls UYUHL WAAUBIA af oddl YA 8. ¥ d-l QAL Usdl sbild Ul
€9, L UYL dld dgil (Red Fibres) 5& 6. i 21yil ©R1L SRUMHAL U8l
B4 8. % ATPL Gdlerl M2 dHl A WA O, 2l el AR §. il
YA el RS UYL URL 5& 9. oflw ol Sedls AL vl % i)
HDUWHL HARAUBA 41A €9 i dell d BlbiL AUl 4Se svid 9. 2L A5e (Ad)
Al & SRRyl AvaL uBL dAdl 2l Sl 9. UG AUYRA A0 Ay €A 9.
Al Al W2 2s UL Gur Mol 8.
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17.3 $514d4 (Skeletal System)

551 URADLL i ALLLS SURDAL HLAVAL, 6 9. 2L ot AR 8121 Al sArAAAMH]
Uil ML M 69, % 8otLrlL URABLL A01R 2Alatd, 2imd Guidllel 2[RI (A et x 56
0. W 21 s1R [QRre AAlrs Ballail 9. udal(xAR%)HL SlEuH el sl dul
oL o Al VALIRS S1U O Aol (SURA)HL SI=giS R &Rl (sURAY) dlalxl 51281
ALY YE HIHIRS SIA 8. HARUL, 2L A2 206 2R 14, Sedls siRd od 9. dn
Wy 6 L [Aened sAUHL 29 8. - vgld 514 2t Guidily 514,

gl S5l 80 AHRAML Gl 8. % UIR-L A e U 2ddl G 8. Vgl
5ARAM, BURA el winoll2Al 2484 5516 ottld . IURL (Gl 17.6) 6 w51 AR
oL Aell olriell €ld 8. - Hlsmil HRAL i ALAAL 2RA, ¥ s 22 HRAL B,

USUEL 242

REAS 212

2UHINS 21

aslRua 2R
AL

ARy 2

ERESIED]

25l 176+ syl viiudHl eusla

Hactsel 2URAUAL AvUL § Sl €9, % HILYL 8B M2 AVl W@RULHS GLLEL LB -
Hacts UZL 6illad 69, AUAL ALOL 14 ARABAL il $1U 89, % BILUZLAL SAL0L0L ML
(Rt 52 9. 3riopsinl dAlidil GoLml 218 U251 2RA 21dd €l 8, F SLdlss
(Hyoid) ([2ct) 242 $& 0, ciril Ul viulMi o AHIAN &A1Y 9. 825 HeAS8HI 2R ALl
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wRAM - ¢l (Malleus), 2122 (Incus) A+ WL
(Stapes) Uddl €ld ©, % Aysd Ad sARAL 58 O,
VUL ool sARAGL ACUOL WE waswdl  sgs
(>ldledt si=s19a) (Occipital Condyles)-l et a3
814 89 (Dicondylic Skull = [g5g 5l viiuil).

U sALAM (sl 17.7) 26 sBis slsada
A e 9 o sUSL 58 O % Yrs 6UgBL Al 8. d
WAL dAliael dod 8 2 94 You Hv o-ld 8. e3s
SRS 12 Wil ol (Adiriedl) a6, il s206:9%
URAIR AA 9. HAH 5A50 RIRIER (Atlas) & st o waswidl
5%5 (Occipital Condyles) AL BLHUA 9. 58 viIu]HL
audlel A3 sl Alal (7), Gl (12), sl (5), Bis (1-
AAA) U Y29URA (1-2418e) sASIHL [Minl wie gly
69, e Alctrll @l dHd Aa-UHL Alal sA5L 7 €l
89, 5™ 5%%~1l 8L 52 9, ANA IR U B 24
ol dan sl ile e 52 9. GRARA G
Heqqel M1l Ad AUg AHRA 9.

wireflaail 12 A8 dld 8. £35 uiuoll uide] 24 qug
2[R 9, % Y ol Al 5AAM Vi g eudlel GARA WA
AIAA SIU 9. il Ybs €93 61 LR 2leAl 1Y €9, F =il 5181
drl 5R (Bicephalis) gl 5¢ 8. Hay Ald 0dl winllviis w2l
wiollpdl 58 €9, Al Yrs ol GA1Y SAS12AL A8 - 98l
oyl GUARA A8 slaad siRE-] weedl Agdd iy .
16H], Ayl 2 eAHL e iAol GARY ue ALk
A4 €lcll 2l g ALl s winol e siuad sl
Heeell A Sld 9, dd vidl § 52 (Vertebrochondral)
winollall s¢ 9. winollaii-l el 6 sl (ARIRM] 244
ouRHl) A& ouydidl Andd idl 2l ddl dMA ddl
wiAollall s¢ 6. Gl sASIA, w2 GURY
A5 Wil Uz ot1d & (2usli 17.8).

Guiolirl AARAL Al Hral 012 Guislly 514 oi-ud
9. UAs Guidl 30 Rl oA ©. dla-l (A3 Guidt-l)
RA - R, 23U A ustwslRA, dRiRA (s
AR - 8l Avaml), wmHBeiRE (ol AR2L -
Sefl AvU1HL) Dt 2i0LAURAMAL (ALWIHAL ARRSIL - 14+
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2u5ld 17.9 : ougll waAvAlL 24 219 Guidl
(>t eeua)

(Rdonly

y2l Rdeisita
UAALRY

Blaka

genl R

BRI
]

desife

RRRIS]IER]

RISIEEN

2u5(d 17.10 = o3l MdetHvial 2 ua Guisis
2 [REAAL (A Buile)

@adali

dAvaidl) dlu © (usla 17.9). 63 R (GdRa)
(e /o 2RA - Al iy wuR), BBl 24
[Boyal, olesiRaail (wardl gl RAM - 7+l Avanl),
uaolesRapil (Sl Aval)  ad iz
(LA R - 14+l Avaml) usl Guiotl AR
8 (sl 17.10). su U514 215 2R3 ¥ g AR
(Patella) 5& €9, o geuin ag cdiel als © (deRl alsal).

SNVl i [Rdesvar 21 xella s5a
AL iisH 2 GUDL i ual Buididl AHRAGA AL 6.
UAls Audl 6L 219 ool oiAdl la 8. uRvald UAs
VUL ML HHaLs i R YA O (sl 17.9). R
BUAL Y el 6l i Al uiuollail 922 sudd Wi
Brsiousiz Aug 2R3 9. BHRAAL Y, Av2l, Bisisusiz
QUALHL 215 ALY BUAA] HIR 2dd 9, F 525 5¢ . %
2L, [ 21l AU UAAZL Bo €9, viaLs il w12
4l 8. 259U Ul (Acromion) «{l3 25 WIdL GlU O
% %3'%{(3@_}’{6[ (Glenoid cavity) 5¢ 09, % 0\{;’61[%\9{'1[ IR
ALEL AL ALHL Gilal HIS BLA 8. B35 MHaLs dio], Uldd]
U8 €9, FHL 6L AlSs AL €1 8, FeL AL D il
2[R 5¢ O,

Ftdetdvar o sl »1R 4ud © (susla 17.10).
ucls 2Rl 21RY L 2R RdoRR, 2aRA 2
YRAMdoistRanL wmiel odd sl 9. L ARUI
iRl 2l s oL (Wawat) »uddl €l 8§ - [Rdot
Gyud (Acetabulum) 5& 8. %+l 2012 GARA (AN~ A[2)
A1, S1d 8. [Rdotiuidll ol audL qal iyl oldul
Woil YAMAGSIRA At ol 9 % dada sURA Y 8.

17.4 a2l (Joints)

Al AL 2R el AlXdAL 825 USIR-AL cdAAAr
HIZ 2GS 6. UAAAZY SAAAAA YLL L HYale 2.
AL, 2R 2™l 2R GUAA SURASL 9L



NAGA i AL

L4LRL 2L €9, Y, gIRL Bt Adll 6Ll BUHLOL AL GIRL SeAAr 5aL HI2
20U B, 2] AL GRUAAAL 20HR0HE A3 s 52 8. 2L A saAdn
Alaeqyel, [AfRd WRetll uR 2R €ld 8., Al Hou o121 oiielly 23U
{5l 52U 24U 8. - AHU LA, SURRHA ALHL 2 A1 [AUE ik

AdHU A SIS UBL A eanAdn s2dl Bl el 21 UsiwL Alil
VUL U2l ARASNHL Al HA 8, 5 il 941l MdLell dgHd dalws Uall-l
vee ad 2isl (L) L 23Ul ANS Hds Ul Fula 52 9,

siRRHA WAL, AR SRR 93 ARl €ld 9. 5ARAMHL WA-
Wil 59351210 21 Ad AAL Eld B, d HAUlRd sanad-l 92 20l 9.

A-lfdud AL 6 ARAAAL A0 2@ waAifEnd o
waldl Mg Gl 8 % dxil dlaBisdl 9. 21 usiHl dlisasil uRadEl sarudn
2al & 6. i AP HAAL A 2 oflal gdrAdAUl Hes3u O, Ses-
Bauid AL (ARA 2 BHRvAL a22)), Rl uidl (sielldl AiHl),
Guioll il (R4 2 2as 5AsL a2), Asdl Al (MlReiRy a22))
et aofl w5 ddl AL (sl HRIGHIRY 2 ua qRIiR a22)) adR

2als d-l Gelewll 6.

17.5 2y 2 ss1adadl AnRalfiddisi (Disorders of

Muscular and Skeletal System)

-~

waRAl0 AdlA : 21 2a-20AsR (Auto Immune) HHARAAL S, % Adl
2AUYAALAA AR 5269, %L GlB LS, AGLUS il S51EARUYAL UALELL ULA 69,
Hasuar Bl (Rruyma glasr) : Hiew audl g-lFs vzl 519 s514-
AL 412 12 2Aus Ay 69,

A2l : Bearail Cat2e viied wHieL e 51280 39Ul ALY, YA, A5
A 8,

2AASAA = AL 1A

2RAAANRIAA (ARUYMRAL) 1 G4 atdl WA adl 290 8. Fui 2ARAs
ged U 9 A URAGDL(F5A)Hl wsAAAL a8 9. SR wed UHIERL s
woy 51281 9.

B2 (AAa) : yRs 2Rl w5 %L Al 518 AUNHL AL 20U 9.
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AR
senAd- B ot % Al UM qaa 8. @A URGHEL, usA saxadn, Hl-ua, Guioll, uivil
Qe seriAdt 2 Wil gL Alacdiul viddl 32als 23Ul . SRS santudn 5 -l glRl well d-
U GlEd 8. drl UAA- 5& €9, WL Houdd VLU, WSLBL, Aderl, Uyl 0, ALts0 Hisllsalrdl
20l 242 Uil sl oAl HI2 HAUA 52 6.

WagRAL Seals sl w{lofld, usHa w3 ganAdd Bald 9. UAAA i UL Y
gerAde He A Bald Aslanq 33 8. 2uusl ARAL o8 USRAL AL €l 8.
551U S S5ldAL A5l A ANAA B, Al UM 2rild i 2195 wslaql B. Sivsidr UYL,
i {0l el Elaieni S1d 8. Al Bid 24 LIS B, R H REUAL XYY, Al
B, WA 1A 2142895 8. 214 GriogeL, AsiAnellaal, [BRgddl 240 RAlGRAMSAL 4RAA S,

2y, AL 2idR2 UALSIY DLEH B, £25 A, AHIAR dNSAUAAL B Y ALsl 4R1A 8.
&5 2Uydst 8wl Arllotg A SllsUAl 5L HAA 8 ol 2AUYALEUS 56 8. % BULS AsHL Y. £35
ALY AQsUASAL HeUL sl MR dgsiall e CA-[Blot Sl & 2 6 2L D-[Bloy uidou vilsen
dgstell el 8, d-l oin ol <Z° -0 A 9. 2l5ed 2in HHRA ASAAld cgellsd Wl S
(sl 2iazenml, 2i5ed dds Gu HERA Wiz Ay 221 2l (M) gl ésilal diu 9.
WllRirtd 9ll8 ATPase »iml ATP %L8U212a1e 24 (52 Hie+d A3 22 4d 6. U5 Adisiy et
2 Al A A 8. % dul A3U sedly RAMIA UEL 52 9. AL SR8 A1y, uA0H ] Cat Hsd
2 9, CaF 2Al5e ABU 53 9. % AR AN 2012 A4S 1AL A, oA 8. AL Al Al 52
calsinl MR A5l BUR ASAU HEEA & i el As1A A 8. Cath URoUE 21y, AN YA 53 6.
% wilsern (U5 538, oAU AL e O 2l 2y, R o 69,

eyl YrRialdet Grics=il a5 9. wiafs 2 il dld 3041 4l 35 il
WHIRLA SR Al 21 AFE dg il aollsd i 8.

UL S51edL ARV 2 SURAS HAA €9, S51etdoL 2l i Guidila Ss1ani [Acimd 530 astd
9. viIY3L, s, WAool 2 GURY taly 551 ol €9, Guidlld 20RAAL 24, Hureull Guidild
5516 61U B, 212 USRAL AL R AR a2, 1R 2 5URR - dgil a2 2 SR 21
A-fAne a2 2t €. A Al AU sarAad 59 6 2in defl d daAa-HL HeTadl ool

&% 69,
LAY

1 S5yl 25 ruydaseisdl el gel ool saladl susli iRl
2. AYASAAAL Al dds Rgid (ae) crvalid s,

3. AYRUSIA IRl Héwrl deissipil qgidl.
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WY 5 g avil gl viig ¢l dl [Qain otedld 0 avil ¢
(a) ¥ilsed wdol dgsiHl el ¢ld 9.
(b) 3nd Ul H-RRAR 3 28 14 widou dgsl sald 9.
(c) Ha $51d 206 xRAL 41 .
(d) H@Hl 11 98 il 9.
(e) GRRA 9l aa oy >udd .
dslad quil :
(a) il5er 2 WAan
(b) Al i uFE UYL
() ¥4 2 [RdeHual
oY sl L
slan-1 slan-11
(@) dla (uRa) ey () AedlBi-

(b) 2rMLAA (i) wdon dgst
(c) dd =y (i) Ra-
(d) vl (iv) 295

Hiragladl Sl gl sallaldl [ USIRHAL edrAd-t sUL suL © 7
A 551y, il ReRrAlyil Al e 53 Wbl !
AAAD 422 531 USIRAL AL O o wRUdl ¢
(a) RRIMR | 285
(b) MR [ waHBoinR
(c) vl a2
(d) G | RdeGgua
(e) MRars-l AR a2
() Rdervianl yriHAdosiRaq xA0Ra0 922
I SOTRRTEI
(a) ol % Ad-L(3eels vuae R )ul Alal sASAL Sld 9.
(b) Ml Uls Buintdl oenfa-l dva gy 8.
(c) UYL Wdol dg>il 2 'F' ilsen via a4 6L WA Hud 8 3+
R R AL
(d) eUydgul Cat+ ui Wl €l 9.

(e) e s wiaollatid ddl uinellatl s¢ 9.

() Al wds ARA oiig 9.



18.1
18.2
18.3

18.4

4dld >l

Yidd Adld >l
Jdlsly Adld =11
RYUHS
[Baicys »isy
als

yeyey Adid=l

Q3V1B 3

uswL 18

Adisla (R 2 ug[Auun
(Neural Control and Coordination)

AR 2Rl 91 5 uuell ALRAL ol [ viatdolAl sildl uuRRl el W
AS[AUHA %33 8. ASlUHA 15 WEUL D, FeAL gL 6L 2A2dL a8, violl Hisoilo A2
IABUAL 217 Y25 5141 52 9. Gele8l a3 U Ul sud 53020 ¢lal AR
qadl a Builafa sndar alsa-dl g3Rud af 9. iR yasi-l
21AU5AML UBL ARl AU 8. AI[FAYAAL addl F3RUA HIZ uuAER, eruHl
qoi512L i 3B Alle-l2ll gt 3B waleHl Rl A 9. a1l WRs sud 6l
SAUML U 8 AR Adiddl, 551, el i HoUUsl Buipll AHUIdR d-l 0
Fulaml urd »id 9. dudl WwlRs sud elHUA UYL, F5U1, koY,
WRARA2A, HARS 2 2 ioldL 1 deHuu d . siusn 2wl
Acida 2 vl dot A8 1ol 210l Baipil As[HaHe 2 dsaq 53 9.
ofl il AslAd 3uHl s 53 9.

Adicdat el 2UADd Al YIl Wl 9, ¥ cAlRd A[HUMA HIS 835 dR
AAA ¢ . iRl dot il glRl A Asar Y3 Ul 9. 2 USWAHI
di Hidd Adidol, Adl AsHamAAl Ball 3l 5 Adr gl QRLda aee,
BRI Adiworill 202w a2t waadl Bui-dl sesafanisl x5,



Acsld R 244 Ae[AuH (Neural Control and Coordination)

18.1 Adidat (Neural System)

N N

ol % WRllailg Adidal 2l [Rre siviel ol 9. %4 AdisNL (Neurons) 5& 8. ¥
(Al Grioseld UL, ALl 53 i dert 53 9.

Al saL Ay vsagilaing Adisla Al voL o A0 1Y 8. BeleBl dils sLdsl-
(e )ul d Adialdsid oiid gld 8. slesi Adidat A A 2uAlg wHd $id 9.
odl L% Rl 6L Adisel i Aduellpil duad s 9. yusdellail Wl Ad [@sfid
Adldol HR1d 9.

18.2 Hird Adld (Human Neural System)

HiAd Adldl 6L GURLHL [Acugd 21Y ¢ :

(i) U= AdldA (Central Neural System | CNS)

(i) wRaadl Adidat (Peripheral Neural System [ PNS).

CNSHL HIA% A 5A3%Y1L AHAL A1 B 4 Ul Y252 2 (e
21 €9, PNS 1 CNS (219 2 53142%% ) 412 sisidell aladl ol o Acdiziial ot 9.
PNS-L il 6l USIRAL €

(a) vldaldl dgil

(b) oRaidl dqai

sddlel Adidqtl Gl s Wallail [ 2100l CNS drs 53 0 1 sl dgail
[Faussl GRIAoN, st CNSel 20sifhd wRaadl Wallxil [ »iol ds 52 9.

PNS & @il [Qensd a8, ¥4 285 Adida (Somatic neural system) i
2aiadl Adida (Autonomic neural system) 5¢ 0. 2les Adidat GlMAHANA CNSH)
551G Y A8 WA B, w12 2@dadl Adidst GRANA CNSHL AR5 »ioll 4
A2l U0l (laun) 2l ds dent sud 9. adadl Adida 2010 2SN Adid
(Sympathetic neural system) i ‘{Qllfxlﬂ led?l(Parasympathetic neural
system)i C{Oﬂ%d Ay 9,

s181dR 5 2id3olly Adid=A (Visceral Nervous System) 21 WRaddl Adidst-l aliol
£9. % A, AL, Adi5El 217 2Al@sivil(plexuses ) 5 % GURALNIA 312 Adidatell vid:22 {01l
] e vicRe viollel] Hee Adicdat Yl At SAAE, el vl Agaedl i 6.

18.3 Ac15IN AdidaAt AUHS 27 [Farcus 2154 dls
(Neuron as structural and functional unit of neural system)

Adisin 215 Yareall AL B F 3oy A9l ool siAd 9. FHE S5 (Cell body),
(St (Dendrites) 14 Aciat (Axon) (usl 18.1). siusid, @alls silla »iBisiil
A [osadl sast a3 2iovndl Sedls sfsHa AL 4sd SRd vud 8. 25t
ddil 5 % ARl weisiHl [Eoumd A 8 2 siusiadl egiR Hlsil & 2 ol
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(el slRusi

S84

PR

9L SN

Adlel

HpUBL AL

Icly+l ol

@aldsiiq

slRspl waL 4ud 8. dd Reidgail s8¢ 9. 2 dail
GURLALUA S1U51M AR5 HISA B, Actial 21 3 dioll dg O.
arll 6232 941 ALd Sl 9. €35 941 oreoy el 2A1] 2id
Wil 9. ¥ Adwerdly 2lis (Synaptic knob) 5& 8. %
AR (AdUNS ged) dld HL0vidl HRYS
Aoy, yRsivdl 41d 9. Acia A R siusiel
g2 AAUIA, AL Adl-Y, A d§ A 04 8. Al
' 2 (et gl v SUHIR AASTNLAL 212U USIR U3 6, Fal
5 oigddla (Multipolar) (315 Adia v 6L »iaal Ay
froitdqysd; % wRavs ouesHl Holl »ud 8.), [agda
(Bipolar) (s Adla 1 s [Qvildgysd ¥ 2tivi-l
AstueaHi 1oll 21d 8.) 21 254l (Unipolar) (siustd

s Adlaysd F A 3a oleild sazaml 1oll 2ua 8.)

Acdidgail AL S g2l 2l 4 8 3 % Aciasll s2q
Horogl HUABL oild 9. 6L (45 M el (Myelin
sheaths) a2l tasiad <l A6 s& 9. “Fud
Adldd@il s8Ry 2t HRavs AdipiHl Holl 2ud 9.

N

Y . A N ~ N
AH[FYA Adldg AU S gRL 2UARA €l 8§ 5 %

~

J‘ Adial $2d 1o 290 elAlddl Al A d A 2ad
2] 241 Bl85 AdidAmi 1ol ud 0.

\P Aclel 6 USR8, Fal 5 HFwd 2 A d. WoEsd

2gld 18.1 ¢ Acisinedl 22 18.3.1 Al AR B 247 a8l (Generation

and Conduction of Nerve Impulse)

ActLsitl Grios-ialle (Excitable) s 6. 51281 5 ddd ued gelloid RRALGHL $1d 6. 9L dH el
691, A5t ued fellgd a2 Sl & ? [alat wsizel »iaq Hol Adiued Gu »idel € 8,
AL 4 W1oll Al 21l W2 wrieoll i udasld Sl 9. R Adisin 5 uaL Gl
agrt el 53l 212d 5 [ Haal Adiaued daiteds d dieliam »uas (K W a4
uaalla »d ALRUH 2144 (Nah) 12 dotedl sydalda siu 9. ddl o ld
AdlaA(Axoplasm)Mi dd Bl MIRd U=y M2 Yed sudasla eid 6. wReud,
AclaHiql Adiaa KT 24 w01 olRd Wil Gl Algdl 2t Nat«l 211l Algdl 421d
89, 2i-ell ([audld Adiadl otie dadl Kl 2l Algdl 244 Nat+il ag digdl 414 6.
aell Algdl BlonisL 14 8. 24 2UUMS Slola uedrdl 2RUIR A4 [ sl ARUH-URRIUY
Y glRL AL ABY Al saai €9, % 3 Nat a oteiell ds 24 2 KT siuui dget 519
. wReuH 13y Adia ued-l olel quLd] 4AeuR 4219 9, ol drl 2iee{l Awél o cuRd
ot 69 it dell o Yelld (el s) . Ao Qs Adiugul dloRAliiq (Electrical potential)-it
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P S S SIS - + 4+ o+
T T LI
= - S I E— S I
T T LI
+ o+ 4+ + + o+ +
I + + + + 4+
T L T
| — _| - 11 = S I —
T T LI
+ + o+ + + o+ +

250 18.2 : Adia g1l ast wudl ARA0L uisld [3us (A 214 B 2uA)

2L dstddd [asuddl sandlRalain (Resting Potential) 5¢ .

a3 Rl Gas sl 3 Adl GRAe MUl i d Adiamiel agnsdl
Galal sdl Ad wa 9. xuR gdla ved-l s 25 2 (2usle 18.2 Gel,
Uiee A) Grioeil iUl 1A 8, AUR d L Yed Na© Hie 4sdudl udasil e
69, o=l wReud Nat dllst oulctell iex 2ud € i o 22 [Audld geladl 2 wnd ©.
2d 5 uedsl otiel AWEl 8L HIRA ol © i el 61y AR ot €9, UM,
ueadl A -l geladl 6adl ([Audld) aaiel ([agolse a9, A AxAu
24 dlosRalaMinAL dstad Alsa saudlgRalauq (Action potential) 5& 9,
AL 2L AdL QR0 58 &, 24l 22l drd uesl, Adieruee (Gel. 2 B),
ollel AU GUR HAMIRA 2 viga-l AUl 8L MIRd €ld 9. wReuy w3y
sgasil AuE]l GUR Udle 2-Adl 2214-B dRs A 9. Udduld Uals- uRaemal ysl
5L ollel UULEL BUR Ualg 2l-Bell 2214-A dRs ad 8 (gl 18.2). el Alssy
(Rat-Axil) el gelladl el ad © 2 @-B Gur uBy saudlyRalau-
Beut 2y 8. 20, GRIQ0L (UBY scldlsRala) 22au-A &l Gout &S 21-B
A USA D, 24 Adiatdl ol AU 505 Yralad - 21 9 2 uReuM 2434
GURLALL, cset 21U B, Griy-l gl AR Nat+l ag udasilady vel o 25 @dl €lu 9.
d Kl uaalladl asiziq clRd 222 8. As=s-l cuoldl K ueadl oigl uae
WH €9 2 GrigHidl 22 uedni (sl sy RRalami Y uenfid ad € 2
dd 2sa12 53 210+l G-l Hie ulaudl (Responsive) oiet €.
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@[l

18.3.2 R0l agA (Transmision of impulses)

BB aet 25 Adisinal ol AASINHE AU SSaldl A3l S5l 21
gl A O, AdeHG Ml yd Adiwosdd Adsiy 2 us-Adiuery
AdLSNAL U2d gl2L A O, % AARIMIY 812 5aldl 21519 gL 8921 U3 5 1 ugl
U, 6L WslReAL AU 1A 6. Fdl 5 [Adsly Adiuor 2 AL Ao,
[gasly Adiueiul yd 24 ua Adiurlu Adisiie uzdl woL o Aels g 9.
(g Uate AdiwaH-l 2UUR 215 Acisiuial ofloaxl AL u12 A 9. [Agdsly
AcdluorHmial walz adl GUBALL A sa Acdiamial Yz ddt GURA AHIA eld 8.
BRI, (e sl Adiuoim gl de Rl AAARLS AAIUILLM gIRL Adl dét 53
Ul Sl 89, 2UURLL oML [Agasla Adior voL o Sl 1y 6.

AAABLS AdURHHL YA A ur Adiworld AdisiviAl yed wdildl el
21519 IR 921 US 8.l Adiuior{ld s12 (Synaptic cleft) 58 & (2uslc 18.3). 9
dd oell L 5 ya Adiwerly sl QAR (B saidlyRalnic) Adiuwoly
slecdl ARWR uAR 53 ua Adiupidld Adsiwdl agd sdl Ad sud 8 7w
Adluoiiul GRAAL deHl AHA 202 AdHNs s (RlgaHler) s 0.
Acatdl »iau oo 24 AdiHns sl M YRs 114 9. w1 G (B
sal dlolRRlamin) Adial 2ilas MRE el © IR d AdiweiHly YRsivlid yed
25 Ol 5Aa 9. UL AL UAR A1 B € A Al AAUNS gl Adiuwoily

56l
——— qludly sl

~

AclUloty

-~

| vadueely
sall

SITUEN]

Adins g (RyRlgule)

NN N c

2u50a 18.3 ¢ Acuadl B3 2 Adiwl euiadl »usla
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~

Sl2HL Y5 53 6. UL s Ad AdUNSs g ua-Adweily sdl Gur 2ddl d-l
[alare g st a Ad 8. 21 ARl uust 1ol vidl 2ua-did uds sAd 8. F uu-
Acdiuor{ld Adisivml qar dlaRalaxiad Fuis 52 8. [fsadl adl desRafimn sidl

BA%ALHS UL PLAAHLHS SIU 9.

18.4 1tuY Adid= (Central Neural System)

oo ULl A e MRl Y252 2oL D 2 B A Fase do’ adld ad
6. d 2[5 saAdn, A AHdldn, Heraysl 25 violil sidl (BeL., 35, ke,
WoA[Us ad12), Gualdl [HUun, ¢ 2 dR, A4 uRagn(24-5a15)-l adoigdl, aeil
ol vidudl Al Bul A Wida adgsd Fese 52 9. d adl (2fe-l),
Almaaidl, olidal-l, wealsd, olgdl, drilat 24 QAR uBad wel 5 ©.
Ui 1ol viiudl gl AL Fd 8 did 8. vl vie Wy Hkdvs Al
glRl AAAA €U 9. B+l olelell 2 sUELdRSL (Dura mater) 5& €, WAL {4
HRAAUMSL (Ara-chnoid) 5& & i vig-l (3 ¥ Howysil Wallatl A AAEG D)
Vi[5 (Pia mater) 5& 9. Ho1y vy A8 ool [Aeul¥d A © @ (i) AAHAY
(Forebrain), (i) H®HLY (Midbrain) >i-i (jii) WH91% (Hindbrain) (2usl 18.4).

SAlAHsIY
——ojee Hle

8

0

T

=

3

z R
g e — . 4
)
& L— uano —[ v s |

¥ R Wy uw@y

5049%

25l 18.4 1 Hira WoLwtl Hua Ve saladl »usla
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18.4.1 AANA%Y (Forebrain)

HAHOLY, 6)8E HRdAvs (Cerebrum), AQHU A SLANAGHA 819 © (sl 18.4).
6jeg, HRers Hird HoLy-ll Hud Mol oild 8. 25 Gl 512 ojeg HRars sy d ol
L GUOlUL [[oted 53 8. ¥ dlo] 2l 1Y, )eE HRAds JNUE 58 B, 2L olloud
Adidgii-l U2l gl AL B, FA SAIUUSU (Corpus Callosum) 5¢ 8. HRvs
AN Bt SMLAAL AR RS 6lELs 58 © e A Fld adil steana 8. Hs
GLLELS Artl BLURL Builarl AEIHE U ged 5& 0, Adisiustil 2l As[Bat 4§ a0 2010
6. HRers ollals U5 (AR, AAE]L [RRARL 249 Hiel [RRaARLS % st L dl Ayel A€
o dl WS €U 9, dxlid HAL 9. U [l A6 [A2dIRL (Association areas) ¢
8, % ¥d sl Fal 5 idR AAL] AoLsHl, A5 i dlddld HS BABLER 9. i
UL dgil 1%l AL gIRL 2UdT €l 8, % HReAvs oAl el L oirld 8.
All Awdloel wrelts Ase euld © 2 dall dd Ad sl 58 6. et HRavs viaal
QA4 AU AAHY 56 69, % AdEL i Us AW 3o A[HAHA S5 89, ol viot
o HgTaril HILYHL CUL F SLAWAAHY 5& 8. ¥ AAHAAL Al (Wil eudl) uddl
6. SlAUlAaHA 8Bl Svsl 4R1d 6. % A drumie, vl 2 el Saeond (ol
5369, o UL AR AcAlel S1MIAL g% HAA €9, % id:ldldl Al 53 9, F sluUAAls
AL 58 8. 61¢g HRAMS ANOUAL Hierll GOl 247 Asoudd GLLL AL A FeAL 3
OlElH MLSIRAL MR gt uHS (Amygdala) 2t [Ewis»a (Hippocampus) ddl2
e 2axilL ot 69, %= [El6ts vig waal [ dat s& 9. slywadaHa-l 0a 3ol d
Adly adgs, dwel-l waBud 2aeelsa (Gel, G-l vall, oAl A 1) e
u2eUd [Faud 53 9.

18.4.2 HIHA% (Midbrain)

HYHOL, AAHIL% AL AAHA [ SLAWAAHY i UMM AL YAl a2 2de ey 9.
HRArs a5 (Cerebral aqueduct)dl >Uavidl «Aldst HeHamia]l UAR A
9. HEAHOL AL Yr6 M10L HuA el 212 GUAAL NS (1dL) B B ¥l Agestd vidl (Corpora
quadrigemina) 5< €9.

18.4.3 42H21% (Hindbrain)

N

uaLy Uird (Ag), AAHRAY 2 doiusans o 9. Ui (Ag) Ha-u [l
(BRI ALSOAL U2 il HR1A 6. ARl AU ol JRAUHA S1U 8. % 8B lHL
AcLsiiin, adiRLl ooUL Y2l UL 6. HoLwd Aol SARPY AUl AAL 8. doiHmn
3l 4d B 3 ¥, s, eed @dldl wiadl Buidl 2in gsesl 2idl- Fes 52 9.

we 3oL, Uled i doiHp 2L 2181 3ud (A1l MRS e (Brain stem)-il
AL 53 9. H[RAS G B HILY Vel 5% A2, AL ALA 69,



Acislu (18l 44 qsMUM (Neural Control and Coordination)

AR

Adidol AsUMA 2 2sols0l sl a8 o0l AnuARSs 2w wuRARH]
(Bl ugl 52 9. Adisid Adidattl BUlcHs 2UsH . d ued-il ol 611y UAstidl Alsdl claias
5181 Gaos sl 9. [l AdiusHl dlsfRalanl s Qs sadlyRafamn s¢ o,
Acia sl uR Adl AdL GRG0 [yl 522 240 Y el s22iL Hloiil 23Ul $i 8. Adiwoeyd
Al Adisiy x4 ye-AdiueiHly Adsind sdr gl Faler wi 9. % Adiuerla sie
sSaldl 2519 gIRL 921 WY 3 L ugl 3. AAAMBS AdiworiHl GRARIHL dert 08 soudd
RAUURLA AAIUYS s 58 69,

UiAd Adidot 6L @Rl otd 8 ¢ (i) W Adida (CNS) 21 (i) uRaadl Adidat (PNS).
CNS, L% il 5U42%% HRUA €. MLy Hv, AR MIHL [Aeud A1d 6 © (i) AR, (ii) HA-
Mol AL (i) WARHILY. AAHANY Gt HRAS, AAHA i SIUUAAHA U219 9. oee HRA
M A 6L AL MU [EAeUDd A1d 8. d SAIAUSIA gL BIAA €14 8. HAHIAYL VoL ¥
AL UL SIAUIAAHA 568 6. % AR+, dluHA, vl 244 dlausdl  S291 [Rauq 52 8.
HRess NOUAAL Hieastl cloL e AsUAE GLAL &Il UHS, BRA AL o-1d 9. F RiBLS dot
5& 9. % Rl (Buy, @i uaaR, dld ades-d Faua, davel- Buisl o5 s ize
A AsuAA O, HAH, 29 (Visral), 248l A 298l GAEANA Aad 2 sisBild 52 9.
WAL UL, AAHRAYS 2 dotiad odd 9. RS st dadell s 2 wqel
izl Anandl wledld 2500522 52 8. dotiar, Hun, eedn doldl uladl Bawil x4 s+l
Alelld (o180 52l w5l 42Ad 9. Ui (Ag) =g [l [[QRaiiq Aisndl vadgil qd 9.

ALY

1oL+l 2L 254 Al
2. Al qan s
(a) e Adidsl (CNS) 241 WReadl Adidst (PNS)
(b) [asul saidloRalana 24 uBu sl
3. silAddl uBail axedl
(a) Adidgrll sed gdlsa
(b) Adidgril s (aydlsel

(c) RAAUBLS Adiway giRL Actt GRLA dgn
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10.

A2l unFEaall susld €12

(a) Adisin (b) oLy

{12l GuR 25a Quil :

(a) Adl As[UHA (b) AAHAN (c) HAHHIAY
(d) umMLys (e) Adluram

Adiuoidly, agnsl Builafiedl 254l A Al
By sl Rl FHiRmi Natdl st a4eadl.

dslad 2l :

(a) M[o%d 2 214[%%d Adlall

(b) [vtidg 2 Acia

() AAHAU U SIUUAAHAY

(d) oleeilas v 2HRers

A2t e 2l

(a) Minid oLl 54l cuoL Wiell ay [[asRa 8 7

(b) 22 Adidoidl s34l ool uHtL alRuia (Master Clock) dls ad € ?
Alg U S

(@) idaldl Ads 24 sfalél Adusi

(b) H[Fsd Adidqui GRS dget 24 235 Adidgui GURARI as
(c) HRcs A1yl 24 5182%%Y AclAl

@aldsiiq



19.1

19.2
19.3

19.4

Aa:audl Ald2l
2 22Ul
Hird Ad:2udld =t
gy, HAMS 1
¥EU>U HIdA AL
¥ d:2udl

¥ d:2udl]
[Zailaly

QOY3IP9

uswWL 19

AAUMS AS[AUHA 211, AsAA
(Chemical Coordination and Integration)

¥ 24041, 53 2L 9L 5 Al ULs 2100 922 8l Aelau Y3 wd &, Adi[Ruu-
il uig alts 9. Adidgil al oal o S Alsndl Al axes silla sl
Add Fannsdl w3lRad ¢l ©; dall [@an usied dsaun i Asad 43 wsg
%33 9. 2L 513 il 52 9. AdidA 247 il qysd Aa aden 2eubis
sl UeMUu 2 Fade 52 9.

19.1 2id:udl AR 1A 2id:zual

(Endocrine Glands and Hormones)

vidldl AR Aldsol quadl Al W2 dd s AR 58 9. dadiHl
Al victAldl 58 9. WIURS vl UHISL vid:idl 20 vid:idl Al gl Fuie
WHAL 2 [ARHL A5l Al 2t gt Wl gRell ded {0l A Sl [A1URLL 6.
adMid datfs caval wHIEl Sl 2Aidsla dsasst dls addl A4
) WAL Beut Al [Br-wlug 0l ©. Adl cdvdl 3Uwd vid:ildl
AR IRl Aadl vid:ldl GURAd d BRI dl YA UL AR 8. yvsdail
WAL 21815 % il HRlAd vt % A0 vic:Aldldal H1d 6, 2R Yredall>im
Wil Avaiml a8l vid:idl dd adl A we[HaHA Usld 53 9. Hida
sidldldat 20l il udd 9.
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19.2 Hitd id:2ldld>l (Human

Endocrine System)

SLAUAAHY
RESERI ALl AR A w2 [Alas cuoiHl 2@

g R WHE ULl | SIMAL A4 § % Aldl Gt 52
ALOASDE 2,

R N 9, d daudlda sud 9. [eyesl, [ulHug,
YAALSADS

ASADS, A, ag[Us, UAUGASS, AAHA 21
getrildl (U3rHL Ysltdl i wllatinl igUst)

1YY
el ARUL A 2AlFd id:dl
AU (Bodies) & (sl 19.1). 24l GuRid
g [U8 Sedls ed Ol Fal 5 we-tin{lu Mo, Usd,
2AR4 YoA[Us, eed UBL did:dldl Gl 3 9. <A~
[erodl Hira alRl ol o il Al
2 SUUAAHAAL 2L 2 11l 2541 Al
UL 6.
Ul 2s0id 19.2.1 SNAAHYU (Hypothalamus)
(20141) (M)

di el ol 5 sldlaadA (dusld 19.1) 3L 2

WOl Ul 2AAd AR HReA A0y 8 i d w2l
215 19.1 ¢ vicsadl P 240 [y sl Mam 53 9. Adiudl s als
ARl AcLsidi-AL AYSLel oidl S5l B1A 9 5 %
sidRudld MUl 52 8. 2L vidudl Meyedl-
Bict:Alell, A=A 2l Alcld A 5269, %L 5 SLAUAAHA gL 6L USIRAL vic:Alel Gut
ay ©9; RlBoL vid:idl (RH) (% [Meel-l 2id:audld G ) 2id 2aRias vid:dl
(IRH) (% (122l 2idiql 24418 8). Beleel dls; slaiiddls vid:aid 5 ¥ ol
RellFoL sic:die (GnRH) 56 89, % eyl dsanaid Grl¥d 53 olidigifz-d 3sd 52
6. ol ol cltdlAQHARIAL AH2REA, 2 (Uil 9lg vid:Alan Ysd Adl 2esid
9. L Al SUNAGHLS AASIHHL UA D 21 Adiamiz]l uAR 2S5 Adir 2ilau 93
usd Al 9. 2L vid:Adl Mafest uRagda gl [eyedl Al Yl uelall 2 >
ezl sdlani sl Fase 52 9. ua Mzyedl vl sulddsul Al Aal Fauq s

el 8. (2usld 19.2).
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19.2.2 W23 9i[A (The Pituitary Gland) e

Aal eRist a3 ivudl 2RA1M1 el %R 2udd)l 8.
el SIAUAAHA U €8 a3 Bad 8 (2usld 19.2). d sdza
-l efFeal AdlAsUsadla A YASLISUL-
sl (Pars Nervosa) [Qoiad i €9, L4 Aletsuisiadly 6
@19l HR1A 9, €232 eudL (Pars distalis) A+ W& ML (Pars
intermedia). (Weaedldl g2 alol (AR A Ad 2w
zedl adls »iiavud 9. % lg vd:zua (GH), wldlsen
(PRL), adASs (RewyalZa &+ (TSH), -
sl szis i (ACTH), egusFa €luiq (LH)
i sllasa ReRARo SIHA(FSH)A Geurt 53 8, wey ailo

2

241

N

A4
SAAAHAUAL

<7 AdLSIML

Ranlest ulRagq

s5d a5 o RANAS2 [Re¥yalZal Sl (MSH) séalal ua
iRl AL 5369, 5 HAPHL H2, GUOL S QAL £, M9 (ueyesl
18 ool 2l Gld 8. RSS2 ua [Ueyel Al
add wel o 8, ¥ A[FAAAA 24 iy A 219 [uzyedl
sEdldl ol dc:dlarl AAS 2 AUlA 53 9. VAW L 6in N,

: . N N NN 25l 19.2 : [Ueedl 24 d-dl gladiddua
il SOUAAHA gL ASAURL WH & 2 def Aclat 812 Sy i e oa

= AL Aol saladl msld

(Axonally) 4ASIOUSIUAA A8 A 1Y 9.

9lg vic:ALA(GH)L A, Ul e AR+l 220414 9lg UR 9, % M5l (Gigantism)
dzs ell AU 6 el 9lg vid:aarl el i 9l §03d 53 6, - uReuH [Ueaesl amddl
(Pituitary dwarfism) 122 8. Yol 91& Hict:rail a4 wsdl Ale i 531 auououdl Gz,
215 9(efl2 WIRS URAdA U B (i 5304 AL2AML) dA 21513316 ([[43uUdl = Acromegaly)
56 69, % 906{l2 AR el SUHA Yy dRF £l U 8. AL deissil de (el 3esa
£ 247wl quid it ouel WRs qael Helld i Al Al 4l (ol ydl) dad Feist
25 A el WA s 2 AL (51 A Al gL Fler, Fas 5269, SR158 ReyalEal
LA (TSH) % ALORASS AR Ac:AlclleAl A2ANRL 24 Al GA% ©. AL -ASUE SIS
€l (ACTH) % A3d oueisa Grlyd 530 2gsisiR 588 usiz-l RASS vid:lanl
A2AU 27 A G 9. QIAAUSEHA €lHin (LH) 21 sifasd RdlRal €iiq (FSH)
AlUY Bl Gay 9. dell did Adi2UEu 58 8. 44l ASERL SiHi (LH)
2 Ysfisuizl] A sSalal idALdAL A2ANU 2 A1 Gilrd 52 9. Rl silasa
R ARl Siin e Sieios=u Y s tetel B FaBid 53 9. weimi s Biol gisin

c

uel wRusa ylesipi(usla yResipil)uil sisudd U 9 2 2isud ole vidl wid
pigylesimiall MulaL wiHdl siu @iRauq eadl 206 8. wielii FSH 2isyRsivii-l 9lg 24
[R5 G 8. Ad-tiuse AR dldld (MSH) Ha-tianse (Ha-l- 4riddl SiHl) u

A 53 O 2 AL o151, e 52 9. ilFuilA e adlRA dla (A2MPd)
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25l 19.3 AT 27 VAASAS s
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2yl ASAAA Grilyd 52 9 Hiedl dAeiad snaua-dl Bul
quid 2$ul ASLAL U O ddl - AR gudl Al 52 8.
AR R vacd oUW U A 53 8 dxy wiell dal
dasgiaded HolUslasi-l g olaoeR st gl Adl
Yet:lluelA G 6. il L Id 3o gl wieil-l a2t (Diuresis)
Al 52 8. Fell An U231 s € (ADH) UL 5& 8.
ADH L ds2aul 5 2l Garud uReus 3otfUis-l wei
Al AHAlHL 821l 21U O % dn wiellel 4 w1 FerdlseL drs
e13l ou 9. 21 RAR LulBralA S-AUA a3 iy 8.
19.2.3 [[Aud (A (The Pineal Gland)

[FUA Al a1+l Yos ouogal 211d6dl §. HARIAA sdaldl
vl Al MRUa 539, qa2idl 2uusl Ml 24 sals
(Diurnal) (441 adl Baipdi-dl didoigdidl [HaHasi vol
Heradl el M%d 9. Gelewl dls Glaal-anotall A5+l Al
auotgdi-dl aaslil qee s 6, AR AU wad 8.
dsBuid, AA-lA AL, o152 wFA, WRSAS GURid
uldsis audl GU 4oL 2y 53 0.

19.2.4 AS:ASS AR (Thyroid Gland)

LSS AR 6L vigedl otrcdl 9, 3 gl Aol oid ouy u
Rad & (2uslt 19.3 (a)). ol vidl widon AALws Ualll ugiel
A S B %A Ag (Isthmus) 58 . A5 AR Y5
2 BHRS WAAY(Stromal tissue)l ot 8. €35 AOASS
ylesl vastaq 8dl yesla siel o 9. 2L yesly sl ol
Bl 221U 2iadl BARAEAA (T,) 24
210U AARAALA(T )L A 2duel 53 9. aldAT-L
Bl ALAURAAL AHIA &2 H2 R M O,
2uRlL VRLsHL AR Gau sidulenuAdlduHl uRe 8
A ASASS AR [rdel 2w B, A vy Ad oldeR
s¢ 0. aeltRRl sAHul eldlALaHA 5180 B9l
oiatsl widlysd [asin ad ulRusadl 43 8 % gld
9lg (Cretinisum), vidlysd [Asin 2 Au-Als dedl, <2l
olfg Als, AU @l AU, AR d$ el Ay .



AAARLs AeHUHA 21 AsaA

yud 241 SRR @18 HIRLsAS A AAMABAA 20dl 245 8. A58 AR
SeqRe 51280 A8 AOASS ARAL dlisrl st $18L ASASS Vic:AlcdlAl AIAURL 24,
ALl 82 AN G2 22 Usil i 9, 24l R SrdumaAou s¢ 8. ¥ w2+l

2etfls Buzll Gur [AuRd 212 I3 8.
5UNRAGHS OLHeR i SLHUR AARUZAU 23U B, % ASASS AR seHL AR AR

~

€9, {LuLeAL LU GLSLR LAl AUUARLS 1L ARIRL A AU B2l Bl AsRll 4R €9, d=

Ac (graves) AL UL 5 9.

ALSASS did:Aldl M (Yoeid) 24uARS €2 (Basal Metabolic Rate
(BMR))~il [HasAHi 24014l ML 8. 2L vic:icll 25580 (RBC)+L Faler{l wiEami
U2l HEE3W U 8, ASASS S:Rdldl S4B, WA A A0l 2a1uAa- et 52
6. uell 2 asgianseu-l audian-dl sl ua adASe vid:Aldl glRl =u Wi 8.
ASASS AR, AURAB[@ R (TCT) UMl WElA id:Aral ueL 2 52 9. ¥ ARl

sleud wum qadl uv 8.

19.2.5 WAASASS A (Parathyroid Gland)

el AOASE ARAL W9l GUSL AR UAXSASS AR 2uddl 9, d AHASS
AL 6 vidl UL e3s vigul s s 2uddl © (2usla 19.3 (b)), UdASs il
WRLSs it ¥a WRIASASS 2id:ud (PTH) s¢ © a-l Ald 52 8. PTHAL 14
(e 2uaHiL uRagH 2Rl gl REBid 9.

URAAHASS S (PTH) MM Ca™f wiieL Atk 8. PTH 2[R GU AR 53 &
A 2ARA [Guas (duag | [Auidleosal)-dl uBai Gy 8. PTH Halislast gl
gl CatPeil yrt: 2Rl Gl 53 8 2 WlRd viiisHiel Cat el Ml GHIRlL 52 9.
UH L AR 8 5 PTH dldURSQMLS Sc:dld 8 212d 5 d 831 S[Adn R que 9,
A TCT (ua3(@eisil) 0 woll d a4l 5l@uuq Aqad Anddami Hew-dl ofis
o 69,
19.2.6 AUHAN (Thymus)

MU AL A 6L F5uL a2 GURASL wieo qel u-l-l aa ouogat 2uddl vidly 2 9.
Aoulasis dotetl [[siaml auH Yoo ofist ood 8. 1 90 wAHEA 423 2iavidl
1SS Sl Ala 53 9. AlaHIRA T-alast st el Herasil oo oed
9, % sila ulasisdl (Cell Mediated Immunity - CMI) Y3l Wil 8. agui, aaHiRiq
220l dlAL Geuleta B3 8s1ReMs WAssdl Yl uid 9. iy Al qdlgg Azl
ardd WH O A del uReud AluHilAAl GeuledMl el Ald 9. ALl $1281
dg AlSaAIHL UlASIR5AHL B218L A4 8. &Hdl ool U3 9.
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19.2.7 2314 (A (Adrenal Gland)

2RI ARML UAS HA TSl A BUSL A5-215 24, V15 %S ARZAA AR 0] ©
(2uslet 19.4 (a)). 1 AR 6 usR-l Usllatiel ot 9. 3sui 2uddl Ualld 24
U5 2 oleRel oyl ide Balld A suas s¢ D (2usla 19.4(b)).

23t AR R olaLs

I 1o s

Hol[Ug
(a) (b)

250 19.4 : 2utiBd M3u (a) Yol Gu 2ARAe AR (b) AR AR 6 eyl galadl B

~

%

N ~

R 6UELS gIRL 2id:dld H1g9 Geulert slollBlrl AAIUAUHL 32512 U2 D
Y

)
-~

¢9.

NN

51200 2[4 AL 24, ULs AIdL D). % UZAA AL A3 2AvLAL 201 d=S E13] o

ARd wows A saar 0 [RABA 24 ARA AU 2121
AR AMABA d3 2i0vidl 0 szl 2d 53 9. 2L ol WM Jd
25 dld shavnd O, AR i D AR 3suefl 51 weL usiz-l
dvtardl R vl doal duey dse AHA Bt ddl Ald 9. ¥ As2 AHUL
Bld 2l AL ‘AL UL HIOL USIRAL Pc:Aldl S& 8. il Sic:Aldl AUl Hivi] 516
yeloll adl, 3atel Gl 2dl, AL ddl da9RHL dMIRL 52 8. 6l vid:RAldl &edHl

NN

AWeAMl, eedMl ASIAAAL aMdl v MU LU AU 52 O, s2sdHIOA Ll

N

sci il [Aren W3 ARAL ogsiovd ULl arR 6. Ay, d (&g 2 Wl
(e uaL Gl 2 6.
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A3 cliers At WRASYANA (vie 261R), A FALsYALL (HAAR) 2 Al
QAIHRAIAL (el 2dR) UM 8L Ml [cterd 4 9F 9. A[RAd ouels =
sidRldieAl Al 52 9. AL A A SURSISIA 5 B, ¥ siES swileidieu
(stellec)l 2uuau 212 As0AAL 9, AU ¢ssRE0 5¢ 8. v Al i,
SRl Hou ogsiSiRSIS 8. % SISO 2Rl Al well A Sdsgiatdeurl
Ardldr Festel 52 8, dd FaRdisioisy s¢ 8. 2edizeid suuai a1l {ou
BRalsias s 9.

a5 SIS, sgsi-llalmnla, dluleuzld »ia Widltiailan Gay 9. dul
Sl ARl AL 2, DAL PR AuAAA LA 6. S &t URasH dot(sey
A YRR da)Hl maasll Gurid Yol sl eaasl usl 53 8.
s slSUR SIS uML v s Sl 2 difRE-saRedl (Ultelss) AU UL B id
Aol UlAssdld 2048 9. 1A sl (RBC) Geulgda Ga% 6. 212U
Woud AU Aldst uR AR 530, Nab 2 wieil-y ye: aiwel dxe KF i sige
BIYAAAL BRAFAA GAF O, 214, IR SAsZIALSY, Byl 22l (Body fluid
volume) 2Uy[ct e16d i AR Lot ANAAUHL HEE 52 6. WUFAA 6UELS gIRL HELHAMH]
els RRASA UL 2 WA 8. % dla-iier e(MAiq AR ur-L aw, wbs
i AL Al (facial hair)dl glgHi Hewardl Mol &g 9,

19.2.8 QQléﬁiS (Pancreas)

218 [Us Y5 AR B (Composite gland) % oL ALl A7 il 23 oin 5141 52 8.
2ag [Ugel vict:tell @oL d-olé-uxl sty (Islets of Langerhans) HR1d 6. A1~
uirdldl 2a1g edl »iia 1 2l 2 Melud d-odraundl siuyal sddl 9.
o 2alg[Udly Uall-ll $5c 19l 2 % ML A5 6. AOIREAAL SIMUAHL HUd 6L UsIRL 5L
o -5IML A B-SIML €l 9. o -51ML 9GS0 sdaldl didaiasil d 53 8 Ul
B -5l Suel vid:al 2l 52 9.

agsall WRLS il 8, ¥ J[ARMUL 95l UM UHIRL wadl Avicunl
Yerarll ofst eiogd B, ogsiolid Yuucd d4sd Sidl (Hepatocytes) UR 5124 53 & e
dquasio-dialan Gamd s 8, ulReud Ml wsud wwe all 8. (S1dur
darARAUL). ayui, U vidiia dgsidlriwafia wBud Ga% ©, ¥ uel elsuR
dAARAL HIe FAAELR €. 0G5l S 2R 9GSItrL UGB i AUAAUL B2L8L 53
9. 24 o5l SrduRLAUAMS vid:wua 8.

el uel weids da 9, % MUl 9gsiy uuRAld(Homeostasis)-il
[Famanl qou oyfist eiosd 8. Sxyelll Houcd dsd SN 29 4eysl S (Adipocytes)
(Reyel Uell-l S1Ml) GuUR 512 53 O 2 9GSt SIMU AL A AUALAHT AR 52 9D,
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21l ulRBuA, [Buie usd SN 1 Heysl Uallul g st avsul 2nidR AU 8,
el YBRUL ogsind ua w2 © (SidudarAfRA). S-ydld qgn s
g Sinil 2l Sl 3uidR(PAuSI AU ) Gl 52 8. uuH, -yl A
g 510U 6l gl A5 Ad YARAL ogstore{l AR w9

aiotl AHa YL sruociyalan srulBidla Aldzy - sa 29t ds
Xl AU 6. % Hot glR1L G SIorL A A1 St (el resl dls Hiovildl ds-sis
Aol Fuler g dsonda . subis eglaiin Syl Al -l usadiyds
ALRAR AUUAHL 2L 6.

19.2.9 s[U3 (Testis)

~

RHIS A8 Lslis guny siail (Ge-legl)HiadAld 2udd gl e (usld 19.1).

< N N

s lUs o (wals) el 2ion dues vl AR 21y sladl st s2 6. LsltisHl

AL Y5BanesASI2L A BUHIRS (Stromal) 2iadl idRucdly Ul
@l 9. Al3a-sitl izal idAAL S0 ¥ HidARSL A5AH] BUAAL S1U
9. ¥ AUZIYA sSldl HidRAldlAl A Bt 53 O, FHL 2322A7 Yoo B,

UL AR AL UGS Wyt 210U Tl § vAlAgua-lest, asale-dl, asian,
Wiz AR, Yoo Wil Aol [Asi, uRUsAL A Sl Fuda 52 9. 1
viddl ad 9lg, LA 2 22 uR Aokl 9lg, HsHsdl 2 4 A
(Low Pitch of Voice) 49137 % ©9. Sifiosedt, Assiuoeint (uyssine el
UEALA GrigdlHl Hod st Myd 8, gl 4R Adidal GUR AU 53 8
A A2 %dld ades (Libido) GUR welld Wy 8. il vid:aiidl Wil i
sl 29UAY YR A4 (Anabolic = Synthetic = ¥2AMBLLAHS) A3
Gaul 52 69,

19.2.10 »13[43 (Ovary)

w2l BeHl sfsel 25 A8 4d & (duslet 19.1). el 28008 2L 3oy

N

Adld 210 8. F €25 BAs LARULA A5 LS Bt 53 9. ayHl, is[Us ol

RADS AHSrAL viddldl SR 2 WFRAA Bt 53 9. Mg %

aylRsivil i 2R Wellalid otda 9. [Asi wdl igylsial e
9221% U], ASANRL VA AL 53 9. UL GlLE cedd YRSL % UM JUlAlRd &d
9, dd SuU QRun 5& . % WU PRI Ald 53 B,

0221, glan Ga% © duey Wil 20l ([3dla) wdla 2istiqi s, Qs
wHdl sigylesipiidl [Asta, “iel olwl Adly daei-l suia (Bel., dlell »ale
(High Pitch of Voice) 4912.) 2+t ARl s a9l gal [@le sl 52 9.

§2209 1 Higl Adld ades wa Muuq 52 9.
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A c ~ A

Y%A QLCLHIRRIML HES 52 69, MIBU 2 AR GU YRL AU 52 68 24
sivs (Ul2s1) (Alveoli) (5% %cll 22l 3 ¥ gl A 53 O)l Fuled Galsd 2

D

£ i gHHl Al 59 9,

19.3 &eu, HAlUS 2 osui>lu WAL dd:ldl
(Hormones of Heart, Kidney and Gastrointestinal Tract)

e df Vil ARV 2 dHAL ALl (A9 %Ll oL, Bl 5 U0 SR UHLBL,
il vid:dl AR A gl ddl Seells wall@il gl weL Ad 9. GelgRl dils
ULl eedril selsl Elae vol o HolAL Wl didud ¥ wzua YRR
3523 (ANF) 58 9. il A1d 53 8, % M1 eolRinl 821y 9. %R YA sowel all
ANF~L 219 A 9. % a1 weloll 53 6. 1 AR eouan gawd 8.

WAl sel odiMd Sl Wetds sidd SAWUARA (Erythropoietin)
Beurt 52 €9, % sl MR G 8 (Erythropoiesis).

s-aix{l Mol ([AlaY GoliHl Huddl vid:dl Sl AR Heu Welds vid:udl
gal 5 dAlzgq, EAA, sifaleisd-Hl4 (CCK) 24 dilzzs $-<loiled)
WRASS(GIP)L 2 53 6. 9Pl %62 AR BU A 52 O 24 1S5S RS
2 Ul Al il At Gry 8. [Aslél suaAidl ag[Us U 2AAR 53 € i wisll 214
651602 BUAALAL AL GY 8. CCK 2ag[Us 2 Rdia oin GUR AR 53 O 217
s 2alg[Udd Biast in [Ururl 2Add Gy ©. GIP %s334xL 2id @i dUlcellddiq
2Rl 9. ollw aell Bir vid:id Ualladl siddil wa 53 9, %1 glesRsl s 8.
2L 51250 Usllotill AL 9l A AL AHIRSI [ Y% HI2 HUAUS B,

19.4 id:2ud-l (3alal® (Mechanism of Hormone Action)

Bt AHAL QLS AL % WL A8 %L & A Yi:aid RAwR (ues) ddls 2lavuy
9. % $5d Agd UM% 1 9. il RALR dguSINAL SIMUE U HOL 8. % H3siw
oG RARY s¢ 8. ¥ RAwL dgusiudl iz Holl 2ud ©. dd Suidly RAwer
3 Sudedly RARA (S3-sui Glu 8) 5& 8. vid:aadl R A1A-L B uReud
vid:zud RAed Aga-dl -t wd 8 (2usit 19.5(a), (b)). 835 vid:RAd W2 $5d 15
o 2AlssA R ¢y 8. il RAw [Alre 8. vid:aa Rwe: Aga-dl -l Adl
AUl AlssA FARWABLS 5281 Ad O, deataflalirl AnuAY 2 d-l setls
sl [RAo1RL vidud glRl 2 9. AE@s wslin 22 sididlid 2 gau
[ouad 531 wstd 9.
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() W, wlaweds, Wl sid:zudl (el d., $=4clq, agsoln, Meaesl

pid:ldl, slOUAAMS vid:Aldl 9913.)

(i) [R2ABLA (1. d., ARG, 22230x, S2L81210d (Estradiol) 2t Wg223x)

(i) 2UASLASAANRA (ASASS il

(iv) M 2R3 gl (L. d., AAG-)

AL A 2 vid:Rdldl, sAl-i8RL ALzl (membrane bound receptors)
AL wRURS U Al HAL 9. AR d dgls sPUHL elvd Adl Al uig o Bdla
Aeadlesl But 52 8. (el o, Ay AMP = c-AMP, IP; - sia-iRileld 21us18e,
Ca'™ adl) % curelle silld 2quaa o 52 8 (2usli 19.5(a)). »idudl %
Sl Rane: e wRuRs [Bauwil 52 0 (L. d., RRASS vidaidl, iEisendisl
WIR.) Yo d el 2A™eulsaqd Fase 52 6 saal il vidad RAer Agd
@l (%l 2Aga) WA 2idABUL 53 ToRYEIAL Sl sl 9. Grd FaRiAURLs
B uReud 2etifls Buvtl 21 [sma 262 2 9 (2usla 19.5(b)).

.— wid:lld (Bel., FSH)
=

Raw
o, MUY SRR
o 1 o755 o e

(lacdln Azuates-l Gault)
(514 AMP 294l Catt)

%qqu%ts ylaeual

U

sealls ulaeudl
(G. =L, 214Midlu glg)

(@
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) SO
-« S
SMRUYRY

iR A
(GeL, 6%) A7
L

a2 ALE] l

Ase [ R
el

'

ety ulieua
(Uall 9lz 241 [AcieA)

(b)

2usld 195 : vidudl Bl eaiadl usld (a) W idd (b) RASS vid:A

ARIA

Secls [AdM UslRL 22148l 5 % vidudidl 34 s1d 53w a3 s aefau,
Ase el [FUHA Ul 52 6. UL vic:Aldl AAUAY, 9lg 2 [As1e] e {01, vid:aidl Al
A Bedls S (Rad 52 8, didRldl dot 3 glawadu, Meyed s Ridlud, sy,
ARZAd, g, UAAGASS, A 2 AU (s [ 2 218008 ) ot 9. 21 GuRid Sedls
e Dol FAl & e-tix{lu HdL, HARLS, eed 492 uBL vid:RAldl Geut 52 8. el vl ~.
Yoy Gl [AUwd 9. FHA gRAMIL, HHRANE 2 A4dil (Nervosa). 8234 GUIdL 89 (6)
235 usiAl (Trophic) did:Aldl Gl 53 6. HRAGIL $5d 215 % SidAld-dl Ald 53 9.
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IR YASLSUS 1A 61 (2) vic:2tdll A 53 8. exes] vid:audl 2les Wl gl 2t [siad
s wRaadl ld 2uda vid:diel AR Fa 529, Rdlua AR Aai-l-l uid 53 8. % sl
131241 24-5c1s (Diuranl)<l @uotgdiel FAAHL 21014l ML e €9, (Bel., Glaal 2 enotat-l,
A1l dluHisl adiR-l duolgdl). ASADS ARAL 2id:Aldl Grd Helelllés 2 (BMR), v
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