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QUER PRQ AU FAULIRE |

SUTRIRE RIFQ AOIYLR IER ATE el FAMIRAQ ANNER AP YD
R0 IS QRrIR ANl U8GQ 98e g8 FAQl ARgLER RO AT 6T ¢
oIRe a8se (N.C.E.R.T) Gqung 90Q dioiere Jaeae af Jge Jdae «aed |
2lel QYR ST ATR Gald FARIKIR IR J9l 968, 634, A8, A
8 QO 686N IR QR 0YRN ILe @& 20119 9o @988 | g AoiRs RIS
Q47 6441IQ QOR YIRT ‘ROTRIR’ Q6d SR 62Ing |

QTR 6TRGR F6RIQR, FRIA I° IRFHIRE! QFAR QA AR @Ia’”’
(Activities), 6@, Q&N 8 JFIOn1 A°6ARE 62RE | 2D 68T6Q ‘2ee! @’8l dgen’’
QQIKIRE | @ gIa 9Lo6Q Ae6didl @Rl O] RRIER!, AR, dAIe] KATR
ARAQL Y9° 6UIRG JASQ FQTq JMAIQ 62ag | 2IFl, gEat AT QI 2IgE

62Q |

(QU9d)
Afe d8 989, 64l
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RIO18 AIOIGA 2R, 2005 ALAER ARITR J8 ASR, &6l QI QG 686 Tl
2013 6Q gRlde ‘910 QRIR’ QEQ 60609 Y IR LI FRIEQ FIPRIPTT RIER ZIGE
62In 2RZE | AYAS QFER FFQ IR EdIR 6 96 JRLRRYN G984 | 98 oRe
JINI6Q FRIRE AR e YFCATOINRD 68 AAURRIYS | AL Fag AW @6
RIS J81 ISR QYR YeRe ‘@19ERIR’ 9ERI9 AMY KAl JIR J96IU 928 Qa9
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gone @db 2rINe 9999g6R 586 JREREa JARR @ AR AIJITER FeRIRe
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@0 |

geq6a 67194 ARRIPE 0QRER 2T 9 G EUIRYER, 62N JORIRE
JRINEIYER ANBR TR FEe QR ged 669 | FRIAl gIRE ARMe 620! 80
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2l QAL |l

g2e 2 calI&l R-09
(Nutrition)

Qo9 2rIg §ae 09-9I
(Respiration)

QoG 2l dGeeR 6 ATRe 9¢-¥0
(Transportation and Circulation)

oqd 2Rig 6008 ¥Q-¥9
(Excretion)

agel A, @926 6 Anqa ¥r-98
(Control and Co-ordination)

A} I @ 99-C%
(Reproduction)

QYel 2RI ¢RI 6 FeaQ ¢8-€R9
(Heredity and Evolution)

A} 2l 8 2g eeM-e 9
(Sources of Energy)

QA AL e aQAEQE 090-R¥B
(Our Environment)

Q@I 2L digee °9eq AIE RY9-099

(Conservation of Natural Resources)
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ARIIRSIFERQED 0w *QQ g Qe Ad0F 6w 6 LI A QERRAIRG

AAIRR, 2IEHER ¢ ANCTER QUIY;

S9l, 2ANG, 9oYe, U GG e QAR YO]G!;

do 6 QA eIt RG4Sl dRle @tQlg ol

NE AU 9e° QEQ Jay 6 wLed FHe @A 6ATIRT ARIER
QPRIe QUEe QAIQ.

@ ey kel QERAR 99 FIRY Q@

AR LRI Jade dREx eIl

@ QAN 998 ¢ YIAR QeRe We° R Qeg 2d8 Qq2s |
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(«)

<)

(@)
(%)
(%)

(@)
(2)
(&)
(&)
(8)

(¢)

ARG AR ORI Ye° YRR Ud 6 QUAAIRE I° RPN UOIRl, RIS
AEQ AWIe gode adel;

690QQ F1291a 2IQd 2 RIGS YRG! QY 2QUIEe aReR, Glelg Jad
8 QARSI @RQ;

QURER ASERT, 9RGl 8 LeF QRIS 9e° YoFE QFS;

6990 doodl @QQl 6 QAR 6R RPIY 69Q1 JAR RAR;

AUNEE, QUTIGE IS° USRe Gl 6aITIge AERQ0IR YPan 9F IR FRARIRSE
CRIER A9 8 QNI 5Tl @GRl ¥9° QRIFER ANINLIRISR MR ORNIG
@QQ);

R YR Rl Joeig AR gade 8 Tedd @aal;

2adl, 29, @91, QRIEN A6AR dQda Je6Qda 4adl 8 QG @9l 8 RINRIR
d6 2Qedtl 999 @QQl;

6RRIFR F6RIRIR, AN We° QAR 8 YR FERIRIS A8 KRQ;
ASARIQS AHAQ QA KRR 8 2°A UGGYE KEQ;

QPG 8 ARG AR Y6RUR 6T06Q AT AR QAQI, K2l Al 2lE
604l 960T B QLR PR 6N UFRE AQE FRIIAR |

Aol o dol 9 2R, FIFa 82 9dq 0Re 9F QA IR el ABR
ARG Jfinea ele 6JPIRERS |




edidé&l

(NUTRITION)

IR ANFENES 62R2 A
679QALRR dRal 6419 @198a Ul
2Riee Q@aNd| @ 99 99l AR §9
AR | 0'8Q! 6a19, 69 08l AUstdousta
G092 2, RRGI0R TiR IS° IR QF
8 ‘ORI0G° (AAYRE) FEe SEQ AR
QAR F1eQ FIQY 'ANY SIEQl Jadl
@R2N | 9% 2Iead 8 RUIRIR gL, T4
(Nutrition) @Q2I6Q 62R2IN| AR AR
ZIeRa68Sél (Photosynthesis) g@aleq G@
I F6e JLe 9RaN; JREREQ AR
6QIg@ (Nutrients) 71k 926 @Q2IN| @F
diéll 6 2ARIAQ P19 NI, ROD AUER
goYd QI T6QIY AR LRSI | 6ANER
Q89 Qo g9ge 8 9F0 aQld] < AR
digig, ¢1QYQed qed @Qals | QY
AVIRGIGS KR 2R 2N 1 IR
CRIEA 92! AR AVANER IRIE 62IR AQ
Uet-gouITea QAR 622N | 6Q0I6Q
AR FINQ ‘@@’ 9l Ied (Oxidation) Q&
692Q 98 67150 6QIRAN| 98 6I0R U@
QRS AR (Destructive) gag | <@l
‘2099’ (Catabolism)@ 9@ QQ12Q4! |

6990Q ¢INQ IQIRGOR 2G AR AN
QAR I 1@ SIORRS (Constructive)
gael| ¥eiq ‘ea” (Anabolism) QLN | ¢
8 2doga AIela 62R8 ‘ovldea’
(Metabolism) | @] RIRINAER ALEAEH
QRN | YO F19R AR 8 P98 AYIER
qele feqgd @fiel 088 | 1gQ 98 g96d
Qf QEAUIR PIER YN ZUSNS 6LIRCIN |
1.1. HIMNQ JRIQERR :

QAR G0, QA 6 I8 YAIRRIRY
FOG A6 AR A6 2UeE U S
IO 6 JRIRER S08 FAIIRS |
1.1.1 69e<dIQ (Carbohydrates) :

saal (Sugars) \@° ¢16d@ (Starch) 26
dIRgel MM IR 6ged| 2R, NS,
QE6Q 9ea s A8Q el &6, 9¢
U960 Y6219 (Sucrose) 8 <IRQAQ,
AGURRIER geaIw (Glucose) RIBIE 6g0AR
@ dAAISER 2IN| 6409 l6e
Ae06Q 9 2ead @flal el
(C,H,0,) 68 988 @9Q, Q@99 e°
Al | eI LR (Cellular respiration)
6Q6R GERIPQ RIQS TRER ATIQRIF), 8



Inoi

@p 28 620l A2 98 Gdo cRIRANI IR
gif 6402I0Q TRt 16 AR (KJ) 68 6o
62IRalN |

1.1.2.98QIQ  (Proteins) :

Qeues g, ard, g uel 204,
6241 8 FIQ IQ YISe QY I&° QIR FG1A
8, 6QNRR 2AQ 2ler iR (6QIFR)
dReial I1ea QF Ie° QOR 6RI8 6 69
Q09 9 98I ¢y RIS QIR |
eql &g (NFe@l 8@ = Amino acid)@
F5re QIS 69IGR G106 | 604 dRUIR 626M
@l YF6RI Zelea dRde 62in F] 621
FRe6q gegag|
1.1.3.642dla (Fats/Lipids) :

arg, e, 624l AR, AR 2RGY
2P 6 6oR, A26a 69eda (98, Ade)
PO A 2N | 6RVER AR AR
999 9fiel Q881 daiesa 69ecla o7
QPR G0 621 AEL| IR g6R
6RI91A g9e QI Y2IQ RIS 24 6 Q|
9010 98 6aICIRAN| OFeeR 98a e
2IQd QRN | QU 2URRIRT 621RSIQ 9
9109 2gf QgRIea A FQ2N |
1.1.4.2I1<IQ (Minerals) :

JQIQGI0R R R U QAR
Qell- enle, AURdaq, AR, IATRQ,
6QAGLE, 6USIAAN 2D AR | FURER
QI3 6 219Q F0R dR RIAN 8 AR
08 ASRIEa gl B67I6gIRa F0e i
eRle QSR 62IR2IN| YLI8R! JQ10Q
2Ige A9@X (Ionic balance) Q8 @RI
digQiee s fal &g |
1.1.5.9Q18@ (Vitamins) :

6RIF6Q SO Rl QAARS Il
RRIRe ALIieq 621RaIN| Q9IARQ

g6 64 ANY IEA LPIQRET Y
62IR2N | QAR 2RI FJAIRER IR
deIaa 6QId 621R2IN| PREQ L8
QIR ¢lIe, dAURRl 6 TR ALY dRelNd|
08 @l 6oMER 29dIg @R glEe o&
Ql QARG 6ONQ RN |

1.1.6. @@ (Water) :

6RIFEQ 2l 62190 @ 6RIFROR
(Cytoplasm)@ gt 70-90 Q6 @@ | 6RI8Q
Jd6 6 9Y6q 6209Ql GRQ g AR PR
goye 2IQdia | <R, daql 68 £
IQRQ B G 62NN, FRIR VRl Al
g4eae dig 3-4 R dld deel a6 |
JdIREQ PRIY 29 Rfiden QIR AN
62NN 8 FQQ 2ol IRIE aNd|
1.2. 6QI96Q JRIRERD :

1.2.1. Y6RURT 6QNVE

(Autotrophic nutrition) :

699 RN 66 I F6w 9o
@G 69719G Y61 (Autotroph)
QAN | 99e8@ (Chlorophyll) &l AAIQ
Q09 6 Q1P 200 63IR (Cyanobacteria)
60928 QeRIR1| @ AMY 10 IR ZeRIR
J99 Ad6dId @R dQPNERI RIFE6R
AFIQRE), 6 @R FUeQ A°6F IR
690421 RI01L FAY JLe QAL | <@
JRAIR 2CRARECYTS 9e° ¢’ gRla TSR
qeRIR1 6I98 QLN | FINELS JLeRI
M6l (Nitrifying bacteria), 906 QUEQE2
(Sulphur bacteria) 9@ 6260@ QAIAEHIE
QUEQA2 (Chemosynthetic bacteria) @
QESY 26WR QQAAFS 9@9! (Inorganic



ineni

chemical reaction) § fR2el QALER 9&
(Chemical energy) 2128 Q218 | 12Iq
QALEVE! (Chemosynthesis) Q@I |

2NH +30,  Nifigtedia  9HNO_+2H,O+energy
2HZS+O2 Sulphur bacteria N 2H20 + 28 + energy
QNSS! UICRRRUCR QIAARR ¢ LA

1.2.2. 9Q6RURT 6QNSE

(Heterotrophic nutrition) :

699 PRI 8 I F6e 9LE
AR @ IR 6TITS AR A YIS Q1 B
QUEQ FRQ RQE 697IeE. JAERAINT
(Heterotroph) @I<IN | 4919 IS, ARG,
QI QEGR AR AR Q6@ (Parasitic
plants), @9@ (Fungi) \9&° ZRIALE QU6Qael
JRCRIRT 6941 298% | 1@ FIeAIes 6184
JINIR JRERIRT 688 QLN | JRERIRT
6IS8 HieE PIRYRINR, el —
1.2.2.1 9161961 6Q1&

(Holozoic nutrition) :

ORI IEIG 216 AN AN QI8N
@ gaIReR 2R e8e @l gieig a°gd
Zelal 2rde ANER HIIQEd g8 K3 |
@l 6298 Jige o gISian 62I94 | dQaa
J6Q AERIPE HIQ YRS QU ASFLE
(Assimilation) 62IR2IN | 9€I INRGIORER 6
J010Q IGIST QYIEa AL 62N |
1.2.2.2 €J6QI9R1Q1A 6QIFE

(Saprophytic nutrion) :

699 JRERIRT, 0, TR0, JeIdel AEE
Ql geng ¢y rge @ Of gEARIe @xeld
6CIRG ORI (Saprophytes) QRIKIN | @
FIRAIER Q0N Caidy e Q6C 94 KRKIRG
QR | ARIRSES SN RS 696R WIER aF

QIR Ao o< (Digestive juice) IS @@,
JQIQ QYR @ F6R MG Aan MR
JogIe QBGYE| TR NP SN SR
ORI 65IFE AR FNRFORER FELIT @Gl |
Q. 9019 @9@, A%, MR UG
FRAIRFOER @ 6V QLN |
1.2.2.3 Q@119 626
(Parasitic nutrition) :

692 RNRMIER U P98 AL Q!
dldlie 901 906 Q QL Q@
6ROl ¢y YL @8 Feq iR
@08 6Q0IRG Jdo@IQ1 (Parasites) QLI |
JRR1RIAIER 6K (Host) 20Q Q!
digie 01, RIRG FIY JUIARY Fed @
Aeq gEARIe QRG] Y2Iq eI
6QIF8 QQIKIN| 6RIRIRIR YA A
JERIRIIER ARIREGS FIRIR AURL @RI |
arlgt, Gde1, aeadal AT a8 e;
QAENIGAL|, QQdll, 6xIR, 62609 @F IR
diéll dee1e1 U8 | 6960 6RIRISIRQ
I QEEQ 228U (Endoparasite)
QIEQ (RS- gIAENGUE) 8 6R60R
QIR QLIEQ QYT (Ectoparasite)
QY (RS- QRN Q2G|
1.2.2.4 QA2R1QIL 6AVE

(Symbiotic nutrition) :

69606960 Q@G rgd 8q @16a
gis, 2aAQl 209 6 gl S il 8 AL
Ql Q0Q 6 Y41 R0 QY KQQI
6QdIgN | ¥2lq Aex191%! (Symbiosis)
QOIAN | 26R 600 K010 §6 @08 R,
QR 6P Q06Q 6UITda KR Jale
q 62IR8INM| 92IQ AR 64194
Q21PN | QI8 QY lf R1ER
ARRNRIER QAR RYELRGE ERNR



(Escherichia coli) @19@ QUIEQAY G@
dQiesq QGIAR B,, (AULERIERIQINIAR)
gge @@ 2Fg caCIRAN, ¢ JaeR 2if
JRRNIQ AARIQG dIQY ded @8 Feq
dodpe @Q2IN| JegIeRR FNRER
A2R1Q1 UIERAZR ALAR, ALRINIRIQ 2R
@ 2QIeQd |

SRR EIIR K8 o8 6P P Gl

gea/

@ GIPIRI0] - AEQ ¢ RAPPIE 9V
Qs @edel gl |

® 1°qIRIR - 8 9N @ Gidle Gy
Q86! @92 gl |

@ IR - SR QRSN & @8 a1l
gl o2 Qe @l giell]

1.3. 2ienixeg VS (Photosynthesis) :

ge aGiega (1.2.1) 6Q @9iKing 69
AR RQ UCRIREYTS JREn 650
019 ¢y dge @Qadld | Y@ 640l
P09 HIPY FIORER 4Q FOF AR YUY
Ql deQId Iy 26 |

ZeRR6CYVE gl QA QR ABR
AR @ 6QERTR (Chlorophyll) CIRIFER
QAAIR AR IFQ QAAFR FIB6Q
QUIBRE @Al 86 TREEQ Jed aaee
TR, 6 PRG AT KR AR AR
FUR @A |
1.3.1. gRIQ 6 gl :

J60YR 9 AR @ 2K 6 A°gl
QRN | 6KUR 2 6QI6TIRN AR 62RF

s

RIS 9@° NIQE YR, 218, *can aAF
6228 2°¢l | 698dQ AQE A6
2EAREYBE AR NLYE AR ARRSHS
AR 9Q 266 | AQP JER JIER 621661
QR 2N | NgeQ 6910 @I 6]IFNGT (Stomata)
QRN | @ 62I6] 69R RS 6 TG FRIER
AFIQRIE), 8 PRIV SR AES |
AQRUEQ ¥U8F0Q (62 1.1-¢) AQe
Qe CIN6A@ (Palisade) 8 9% (Spongy)
dEea@IRel (Parenchyma) 69 (Tissue) QU6
62IRN | dQ Qe6Q 2ol @ 9a dela
JIERRRIRA §YQ 6RIY QR 6Rl6RIS
(Chloroplast) @91 2&al Q@2 (6@ 1.1
@,9) | 6968 (52 1.16)6Q 2l QA
621l (Stroma) QRN | Y@ QR QY
A30% QI IR (Enzyme) 8 6019 &I |
6] QU6Q 6R60@ UV QAN
2RQIER 2N | RIER ZRIA JRAISER Q!
Foea Yae, Qeqid da) A494 2iRIRNe
(Thylakoid) 269" | QRIS @1e AQ 696!
o A4l | AP QOQ YRR RIEAR (Lumen)
(52 1.1 Q) QAN | 6608 JRER 6815
RIS 2R 2R 62N ARG 62R QLB |
@@ 2@ JiRl (Grana) Q219N | JIRIGER
QAR ARG QA LELHE 621R2UIS |
AQRIREER 60TNR FEM 6QIEAYTECR AR
68171 QAEQ QIR 6 IRNINNG QLT |
AARINNER d60iIa Eal 2R
6REATR, 67i6@ (Protein) 8 @de (Lipid)Q



el

SRS

- ARG 4w JQ l

dINEQAR
dIEQRRIR

cqleaIge

@ Q9P ToQ B0
[G@ 1.1]- @. 2RISSI 998 €9
§. 498 e ZBBEOR
o 6QleaIgR
Q. 900980 AAIRYeR Y& 2°d

4 Nale)
H,O Seage

2iemi@

eliomiade,

IRRIAG,
e

d - 9080 2IRNIRINER
e 2Pdl

JoRY 69

Ziemia

[6 1.2]- IRAIRNRER 26RIe Jael

GRAQ Q20 ¥4 (Gg 1.18) AW 62N
Q828 | YEQn J0eYe dARIAYe G
69/6QIgER 686 @ ‘sRRcYSs °g’
(Photosynthetic system) Q& @IS |

1.3.2. g@9I: 2CANCHSS 9aA] PSR
GEQ JY FAULRE | 92l FRIQ QG e

geIRie d8ie geaad | gar A8Ie 6geRR
QUREMIR (Frederick Blackman) 1905 ¢1d2l6Q
FSIRcen | 6Q 9@Lige (Physiology) doUsl
QR QSRR 2UCAIRECYTS QR A2 gFel
QoI AAEG 29 | 69T A@ gAY QMR
2ICAIR AU6Q AR @6a | 921 CAIR



I

g@ell (Light reaction) Q@I | Q4G 2RI
QTR FRQ ARAN | Y2IQ ISRIQ gFel
(Dark reaction) @214 |

t[NRIENNINN

TN

ZIcRe gl 2O gRgl

Qo108 dRIe ARIREYIEIR 679 QAL
@@l (Biochemistry) difIq) 2Ideial | 926
UFIQRIT] 6 PR AAVAFR 2LIEQ PR
2R LRCRUEHE QAR UFIQRIE] SRR
2\ 6 AR 90l L64TE 629l TG UNRIR
oo 620l qdigipeml | @l 1931 adelea
e @@ (Von Neil) & QI Q@89
PAARAR | @@9 @R (Robert Hill) 1937
adeleq aeedlea dIFE ARIAER
doReRIc] daldie @tden | 6qleqlg)e
EREATR FIRITER AR IR] NILIQ K
QeRIe 2°64IS @GN | Q| AR 6 &
AR, (CO,) 6 12 G @@ (H,0) g
NQLE 29 |
eI

C0, +12H,0 _ <™ CH 0.+ 6H,0 +60,7
6QlEATM + YRR + IO M

ZIEAREYTIR U@ AR ANRQE]
1.3.2.1 2ISRIQ gaal :

QaNCIE 2cRe RUFFER RIaIQ
galea dispiadas 2Qu0e 62inaig |
g8ai6e Qad adigsa Gaa8 @669 |
geg adyaca €qlea 986 62102Ql
6Q6RITR UgPeaa AE Zisnls 989 924
RQ2S | YUSH AR 928 KRR
6QIEITR, 26| AMIARES TN 6REATAG.

ERIRIB QIRIRe @RI | 6496Q
6R6QITAR AR UGR Y 6L
(Photoreaction centre) 6Q JQ68 | QILIg
P700 @I Photosystem | @ 6@Q @I |
RIQIQl 698 6q6QUTRE @@1de 29 6
QI0Ig 9@ 2@ 98 WY AR ERRLR
(e7) Q2R 26D | 6RI6QATAE QG
(Oxidised) 29gQ PIRIN | REARSRE SOQ
Q@@ (Carrier) &4 AR 96 @@
JREE86Q IR Qleq g ldEq Jees |
692 649 glew 2ge AQRe@ (Cofactor)
QRN | 92 R0 FERITRINIRNG ERRIRR.
RIRQIR 60IRe, TAETS.  (Oxidised
Nicotinamide Adenine Dinucleotide
Phosphate) @ NADP* @If6Q QIfo |
NADP* Q6R@8% (¢) 928 @@ 92100
NADPH 6Q 9@¢l6 249 | 9@ AAgeq Go1a
gyl gRA 2eg 62iRalN | galel deRIe
goRA 69R6Q YRR IR AENIER, GG
Q8 62108 | QI2I 9o @Qel AR AR
e 26RIe 940Q 9l 6@g P680 QI
Photosystem-II @ 629Q REARE 2IAeIN |
Photosystem-II 622 AR Q&1TQ
621R2RIQ 2! ARQ | Y2 QIR 2IRRIRNE
JREREER @0 LR AR 96434
(Photolysis) @41 2 RERRER (), 6DIeQ
(H") 6 299I@ (0,) 796 241 ARRISILER
RENRTE PR QA ARG AP Q6
Ql QUEAIRER e 64I0Q @¢ll 29 | gl
QR @ dRle 29as 9 of 98 99 | @
ANY AUELID AR A IF Y FERIAR
RIS (Adenosine Diphosphate) @ ADP
e 9@ AeQ G (ATP = Adenosine
Triphosphate) 6@ dQéle 29 | (§@-1.2)



Inoi

6716 QUEQ @@Qlq dem dleRl
doIEa 26ae 98 QR 6REATRER KRR
denadegsd &6 NADPH 6 ATP 90@
6291 920 NRI? O 29 | NADPH 6 ATP
Qe 88 2eRINEYTS §@ (Assimilatory
power) G609 @@ |
1.3.2.2. 29919 9@ :

26RI QU6a 2eela gaal faa
ARRAN | JeQ 6217 ARINER 6RIY LERG.
OdRe 6213 TR, LIl QAER
QQIQE 621 Q@AM | 6IFl QAR QI 5-
QORYB I FIeR 2§ QA AP YFAER
Qe 2eRN6ESS §@ ATP 6 NADPH
QUELIT @8 QYL UTORIR @ NARIRF
ARINER Fx AT FFE AAIY | 1@ 663
39l QA QA% 3- AITRYB F9aI AR 29 |
Joq 29n AREERIR SATAETS (Ribulose
Bisphosphate) @ RuBP 8 Y@@IQA\ Q.
QIAERIERAIR, FATACTS. FIERIAUF RS,
Ua@eaa 9l Q@6 (Ribulose Bisphosphate
Carboxylase Oxygenase @ RUBISCO)
QLI | ZICRINEYIIR 6FPAUAARR

512621 YRR,

2eela gfal anasa adileess GaQ
@R 6 A8Q@ Q6YIRe 62In2IF |
NRPIRN 9o FRIY QPR giR 9aaad |
q@l 9a6ql CO, @ 689 dd6a T8
ARER ALIN KR | @ YRRINCE SRR
gRAIQ @10 ATP QU6Q HRedin 62121
Zenla dagia @8 Ae J6Q AN gael
2 296 2eRa 9a9l @ FIRaN |
3- QIERYB d0al 2YIFR 9LRIER
QLY 6EAANFR @Yl FRINER JAPRE
621R 99 6- AIOR YD geale 2 LegIs
@0l 480 5- RISQLB QANECAEAIR
AATACTS Few Agq 9Peia 98 aReld |
PRIRRER AR @ g@al (G@-1.3)
@ 12IQ JISFIR 67R0Q 6aneR (Malvin
Calvin) & QI¢1 2QACQ 6ARER 9@ (Calvin
cycle) QQIIN | 6RRER 9R6Q AR @
08 9dueee @862 | g adysea
JIee 2d A90 TR FeRe| G014
adyiaea g6219Q 2°69 8¢ 6 Qo1
AHIRER QIer g 9eUee (8¢ - 1.3)

[62 1.3] 29Q 9ol



nri

14. Q89 AR
(Digestive System of man) :
2i6e! diReiel ¢ AR 6RIS
QIR MREE 62RACRE | N2l delse! IR
dRoa QIR ARG 2R 64IFE QUELIS!
FIMEQ JREIP 29 8 69T6Q QBER T8I |
29 297 (2RCIR) QI 14 6291 a2aR |
YR 24 AR Q69 daleq FEIde
o
gag
IRL

QAP 9
R (A1)

Yol
natate
Qeaa

Lol

6aIm l

[6@-1.4] OE9Q dear! 6 degd

6212 | ZIFR dIRE! JIRRR 8 ARRY.

60@ 909 |
14.1. di@a@1 : (Alimentary Canal)
dIRan! difq 2Ied 621 FRQURER

698 6218 | 609 6 QI QAR 1Rl

QRY e WG FAULIRE | el : AT,

QIGaR cRAIR

JIRERRR
xTteTa)

2SIl

QeeeQ, 9991, QIARR!, diIRgR, Fea,
QeQa, (R 6 AR |

JRRT 603RIR 691N AR QY IR |
2R Qg 99R @ 9RI9G 644 (Circular
muscle) 8 A QINER FGE @ APEDN 64!
(Longitudinal muscles) QIal 6106 | @ @@
JRIQ 6941Q 6ROR 6 FePR (Contraction
and Relaxation) F@6Q GllvY gARQ FIRQIR
adie QIeald | Jeenia I8 9Ree
8RS QI 6TRINAY (Peristalsis) Q@RIAN |
1.4.1.1. 9IS 6 g¥92Q (Mouth and Buccal
Cavity) : 959 69Q Q@8 2dQ 8 R 6O |
I Qoen Q28 ¢ 99a | e 9@
APEQ QL0 TR, O6R PR, AIQ VA
QIR (Palate) 8 QR CIPEQ QIS |
1.4.1.2. @12 (Teeth): AYQ R1PPRIR
CRIER F6OUR IF6Q QRAR QI8 R60 | 64
2egieq f1eQla (Milk teeth) @60 | 82
Qd 69R] A8 QS SGFIQ A Q6Q |
@ go6Q QIeieia (Permanent teeth) @60 |
QUL EAIRA OF 68 QYR IFex 32 & (16
¢ 6aeiN) QI8 a1 | g6 AIFR 4 § Qae
@18 (Incisor), 2 G 629@ @ §l9QI8
(Canine), 4 & 06 QI3 (Premolar) 6 6 &
6994 QI8 (Molar) Q@28 |
1.4.1.3. @ (Tongue) : @1, §0I, dol, 6
Qd2l 99 QAR JR Fea 06 9
Qe (Taste buds) Q@8 | i Qi@
FRCER JLEIRQI A9 @2l FEQIER 1)l FR
ARIYGI @6Q |

1414 991 @ 91491 (Pharynx and
Oesophagus):

Qe 8 Qedea A4 9aR1 SR
62108 | Y2l QY g 6 g1 Qg AR



Ine

@ ARG 92 | 92Ia 699786Q Q88
Qa6 QA | 66169 QIR 6HIRE AR
0o, MG 6HIRE MR A |
AR QO] 6 (Gullet) 8 §IRIGHIR
QR 969 (Glottis) Q2IAIN | AR
QAR 08T Y@ 8IgR 69)e' (Cartilagenous
plate) | 9@ 6969 YR @ 9I9EQ
(Epiglottis) Q@I | ¢led GRS AAAER
ZRIFL QA FIRANHIR QYA IR Q6L | TFRER
G 6297 HIMRP QO0R J6Qs @Rl |

JIIORT 696 kI 69R 0R e 90
@0@ 9Q° RIEA! (Diaphragm) @ 609 @@
dIRge1q 64IRE |
1.4.1.5. di@g®1 (Stomach) :

QOQ P20 QINUE PR QE@F |
IR RUQEIS 9RQ! 6 R 2°9 K¢ 6K
QR 29 2009 Faoeq 2Q @ QIg
G?I@?,IIG?\ 6@ (Cardiac stomach) 8 OGS
dIRERIRR 6]ICIR (Pyloric stomach) Q21N |
JIRERIRGE 6RICIR 64%6Q &Rl QLR RN
ArPAEA Ql UNEARIQ ARERRR, QR
(Pyloric sphinter) @QI9IN | NQIQ 6RO @
QCQYR TREQ ARYR1Q SR iy g
Ze JRCISER YU kI J6Qd @6 |
1.4.1.6. YQIa 8 QL<2(Small intestine &
Large intestine) :

geIe JRgRI0IQ 9204 adis RAR |
N@l g2dll (Duodenum), 6@@a¢| (Jejunum)
8 QRN (Tleum) § 69Q G0 |

Q2Q] HIIRMIQ 649 Y°d IQ°
0oRIcea Gea | gl : e (Caccum),
e@Ima (Colon) 8 QRIS (Rectum) |

YR 69 RAKIC] 8 9RAAR 2o TR
6T PR QEFINE 2IeaRE] (Vermiform
appendix) QPR 4@ 26HTIE" 0&R |
1.4.2 AI99q (Digestive glands) :

YNNG ARPE 2QRI IR AR
RIER Z6RR 96N NP 28 | Qe :
1.4.2.1 QURQG (Salivary gland) : ¢
JERER 67 699l AINYE Q@E | 12] AR
e 29 | ARER SRR (Ptyalin) QIR 4@
eRIRr Q@8 | Y2l 640da daig ew¢
@ |
1.4.2.2 20Q 9 (Gastric gland) : %@ 99Q
G 6222 0de diow o< (Gastric juice)
QRN | 26Q ARSI, (HCI) 990 69adR
(Pepsin) 8 RAIREIR (Lipase) I9RIRE| Q&S |
1.4.2.3 Q9@ (Liver): (88 da16q 29l
9e FRIER Y2 AR | Y2l JMART QIRIER
QG | olq FRe da (Bile), 21 QIQI godN
orlg 964l @2 |
1.4.2.4 2QUISILt (Pancreas) : Q| (@ Ago
9@ (Mixed gland) | @I kI HIMER SILIEQ
QE8 | Y2Q A IRFINC 8 2REAIR. VG
29 | 2yl @94 (Pancreatic juice) 6Q
UNREMS (Amylase), MIREIR (Lipase) 1Q°
69169®, (Protease) 9@ HIQY 2@0RIQ1
RPN Q228 | ¢ 908 YRR 924!
RIEQ ¢y A0 Fedl |
1.4.2.5 21289 9§ (Intestinal gland) :
IR 9l YRR J9Ieq YRR a4
(Intestinal juice) F0G 29 | Y@ QAR IS
PRY IRl YRR a9l 649 903 |
1.43 Qlo@@al (Digestion) :

216Q dRdQl dieq 6404lQ,
692410, 9841, QGIAQ, UeQ AR 68 @R



Il &o Il
AREN - 1.1 ¥eeIRr Qo 26e MR AARRRE :

ooe ey IRRIRA ZITIRRE CAN QRS Y
. 6992Q AUZU2INALN S 6AIR, JREeIR, CINREEIS,
2. Q84 SYeNR > gfeql wde
RRECTR

3. 69edq (Rde)

> FIGNER, GJedan

QBN | QeIfQ, MY AYE 8 PRA
UgeeR Y9 62R2QIR AR 2ra IJea
6RIF9EM] ¥ 6QR 6219 Q0ag U6
@RI | @3 640, 692dia 8 9EAIR
dQ @GR IR 2GIPR QLARIR 6LIRARIQY
\’lﬂiw@@ eﬁm@&@i 6aa 6218 QO0Q JF gl@@
Q2 | Y999 PR M ] R JRAIR
NRRiae 980 G4 ANIRdediod AQRIae
FIMER URKIe QIR | IARIRE QR BoR HIR
0Igael AR 1.16Q IR QAUIRE |
dIY 2RCR QY JdRYIgee caml : ¢y
928 (Ingestion) Q@@ @l (Digestion),
2Q6dlgdl  (Absorption), dl1@Qd
(Assimilation) @ ©1RMIGl (Egestion)

1.4.4 HIQY 928 6 AR@A (Ingestion &
Digestion): 2I2IQ9R1Q 9QQ 2°E6Q
622001 JPRAYIR SEQ Rl FoEa gale
QUS|

1.4.4.1 9929 : 267 AITI6S Sy Fod
AR | RS NG JeIEE! QB AR QUER
008 @@ 6810 6210 YL6Q UREE F6Q |
@ AO6Q RIRER & IARQ (Ptyalin)
QR 9RRIAN @Fe 64040 UG
AREEIR. QIR §I9aI6R JAe R6Q |
OI6Q 640 NE1E 2 61T HIaY ewe!

29 Q@ |

cqoan SRR

=
I Q!

@ AIR6a 29l UZIeIR YRR
IMER Q! 2AIRI VIRIGAINT 8 2@ |
@ QIRdIg SN JISIIER FR QI SITRIG
0P JINRER 6212 FEYER AR @RaIE |

ARESIR

1.442 QI99@1 : 9o¢ ¢dide  (Food
bolus) GERG QG 60R YA CRIER ERS
@6Q | 0B 6@l gRIa MR 2@ 99
QR | JIIeRIa gasead @l cafaindg
(Peristalsis)QIQl dllo¥ di@gdPie Je68 |
1443 AL : dRgR QR QLR
6U9I9ERR QRAIR ER0R 6 RS QIR
gaidgn @edegee QI A6 JYHa6a
daee 29 | dageiy §9e dieq Qg
(Gastric juice) ¢4 Q20 F8 Qg Y@ 9l
0aR €18 QI QIRe| (Chyme)6Q JREIE @61 |
R4l (HCHUIRaEe 2gKe 209l 90
RIS QY R6Q | VPR R IR
R aN: 693K (Pepsin) 8 RIREAR,
(Lipase) | 69<9R RQ4lg] Alkifeq A@el @
8 6QIR dioig 6QIG66RY 8 6UYESIRER
JdREe @EQ | QOIEQ 28 JRIE RAREAR,
(Lipase) 2QIQ 6924IQ ¢I¥Q @@¢ 2
621N |
gae S9ER
AN 064

eqgedia MY | qya de + Geaen

1.4.4.4 9241 : YRR F&I0I6Q YPEQ
00 da 6 2QUagq 980 2guda ad
Qelaes diovea ad fes | da (Bile) 6@
6161 IRRIRE @ 8N | R 2RI NS
(Bile salts) SIQUQ 2JQ 90 K6Q 6 692

6gI5669Q + 699691,



Ineell

PP HINQ ALLVRRE @ RAINATERAR

(Emulsification) @@ |

cgealn 29NN sooeige cgeae

QR N
Zoildld QLERQ 2l QY YRR QI

Qe @({] dRIER Gy 2x¢l 6NN |
AlipseieHa1d BFRERT - goqie

600601, + 6gdBeqe YAHR 695N8, Feql dg

20QeIge 6geail % MIMRwG Gg + Geaan
1.4.4.5 6297 8 @A : (@ Ja6a A
HIMQ 209 gaal 289 691RAN | 6RgR
QAR 900 e o< (Intestinal juice) 6Q
QLR SRQ YRR IRFIRE 2R¢ 6NN
2Qde dIvg Ad 209 @RaId | Noke
62029 297 gadl Ag6a 9dal ealeRl |

20de AIREIR, UG 68, geqin

208 6adesIn + 6gideg U7 SICE

el <@g

geda 6gealq U4 ANEUS  dccan + qudade

1.4.4.6 Q242 : ¢IQY Q2RR0IEQ deEal
6Qng. N2 20¢1 621 AARNIQRE HIAER
dR¢Ie 628N | 604 NOIER 616D gala
¢ @Al 6Rea |

1.4.5 29641A8 (Absorption) :

AN ARIQE ¢, QOIAR, e
RS 8 AR ANQ ALRANA A T 6
Q8 kIQ J69d @QQl 9a9lq IeesIas
QRN | @ gadl 389 2Qedigsl (Passive
transport) 8 AR & FULEAIVS (Active
transport) QI 6LIRAIN |

| J80906Q SIERIda 2R6dIss 29
Q2 | G 6R6ee ATUQ AULECHITE
62102 | 6990Q JRgaEa 2Idde 9
6@60 AR, AR RRYIGR AULEHITE
6212 | 88 dQ1Q TiR 2MNR 62K

e IR dlge AR LIRESITS]
dagl Qo gelacq eQimelN | QLRI
@n 8 RPN REMPEIMNREC! (Electrolytes)Q
2AEedIFE eI |

1.4.6 2I19QEl (Assimilation) :

ZR6AITS J6Q YN Q@ QA UL
6210 JQ R TR QALY RIS
ORCEQ JEEE NQ° 98 69109 ATe AR

QIIEQ GGl 6QIRalNd |
1.4.7 cimeuIQl (Egestion) :

QIR FONEe AeEIeR! Qlal de
YRR 6218 | (i) IRQIQ QRS Q@
LERPR 6981 AR, (ii) ARG 6T
LERIOR, (iii) RAAETN 8 FRIFIIRQ AERISR
Qe ANPR A QU |

A°q 2961 KIS NRFIR FIFE

IE1 NSGRIQ PR P60 FIP 7

6. g8k 9% PRI 696N @R
NewiRe 994 g09/66 90
CLINEIN | QRGRIR ZIENEl 066
@ 998 €N 6 AlRgice ey
gegem QRIS KRR F66]
QNGE 62NN |

9. gIf1 aIRgdnien f69e 648 &
Q429 8% (Mucous gland) 802 /
6928 F00 429 (Mucus) e
ge6ed 08 NLRIR galee
OIRgRly QR6R

7. ARGRIR CRITNRET IR e PP
0P 645 @PER 699d ARG
Ry ARy 9F 09 99 @R/6R
oyl




Ine9 i

¥, Ng 9960 awgnle 6019 96 9 @/
PO QIRNER Qe 6P Qe
gesg/de 289 g 6alg e
aIRgwl 6099 NQRIRE §lel L6
NGl

QAR I - 1:

QLR 2 U@ F8Q 601N dea @8
9 9@ @l Qlde @Al 66RIETY QIR
2RLe 20 680 IdUERRER 2 § 3 QY
(G 1.5)Qd| Yoldeq 698 dedq faia
2l 8 Bl YAUIAR (Spirit / Alcohol)6Q @8
AP QIR QF, 69URF IR AQ 2RI
Al 6Q6QATR QR JPT QAR QNP |
RIJ6Q 990Q QARISER 6aIRGY | 9 Mgl
AR 2986Q QRrle e8] QeINGe,
el 69¢R o0 QA2 dRrRI (Se-1.5 @, ¢, 9)

doal 2@
Jeal Q@

@ (@ )
[6@.1.5 @,49,9]
2ICRIREYTEER ZICARR UQNRS!
(?) 90Q 78 Jfeae colRE &7 9F @

6069 @Ieq 62108 ?
(§) 9@ A9 2E6a I9YRIea Jaeae
6RIRE @ ?

(6) <R SR 2rdl 6 2IRITE 2rel FrRIGR Q67T
@6 OdIQ 69YR ? QI QiRe 62IRE ?

(@) 2USARCYSS TR AR ZIQEHRS!
699 Q7R 716 Q'8 ?

QAR KUY - 2 :

Q@ Gqasa J6add difl dalm 660
dRaQl 64 6aldd Y@ JgQ 66N QIR
6Q26Q Q¥ 8 AREFY 699 ITUICANER
9-MN G4l QY | YRITER 698 QIRQ Y@ §GF
de 29IR K 6 PR Y@ 9l 9@ 69da
RIPe AUEQ 2ia 6206R AR LIRS
PLegen On QI96Q 090 @a [6.1.6(2)]1
QRMIe 0e8e Te3l AR A8 Ana
QPINQY 6990@ JEQ AN 2RERE! QIR
Je6 Qere1e 62IRDe [60.1.6(¢)] 1 e'd6a
J05R eNRIeER 6IRGE 6 ag ALY
QE6Q QLR [62.1.6(9)] | 2’8 QY 2QR ?
(@) deQ A9 2d6q Y@ delea Qe

JeeRe 62108 &7
() U90Y IFIKIRGRI 9l AUER JRINER

deeRe 2l 2ragea @ Qe UG

@Qg 7
(9) dEeRAQ @ a9l Zageaca @8 Qe

Joeae a8 &°
(&) deRINcyFd din Jeeaen @i

QUAER QR 10 Q&7

QAR QU - 3 :

6QIR @2l 99 @8 0929l 9Q 6QloR
a2l ela 00 Qadie @8 @6 42| 6Qlom
QO6Q @8 98a J9Iq oY 1@ @9l 0T 6o
@ AQUER @8 Zd 6RON QERY JAIRNEAR

~~~

000q QARIRER 90 @8&Y | 6Qlon §e0q.



Inemi

,%-—-; JeeRe 28
L gt
. e

(@) 6Qlee 9Q

(¢) gaa Qe
deeae fide

Jdaql 2S¢

Joal Qi@ ¢

(9) 6APR Q86Q
QRIS YEQ IR

[60.1.6] 2CAIRCITS IR TIPLR0R 2R JadR

Qg AIPIKIE @ RN FF 7127 CARIR
6910R 2q M QAEY | QRFIR TER 68%q.
R J8 JIR6R QPIRRY Jee] IAUERINER
9-N QAL Q¢ [6Q.1.7]1 0I'U6Q SR

\ \ dQ
lﬂlﬂm\ D)

-]
[l slgalle]

ol
[6@.1.7]

ZIENPEYVSIER TR QMRS

QIR 28 YLUR LSl AR ALIYIER
deeRoq. QeI 9@ QTR deFq.
QAL NG | I8 RY AR 26
60R J95R 6206Q @F AW QLIRS | @74l
Ay @QL ?

(@) 92 49 2°d6q 9@ dRIQ Q&

Jeeae colRe @ ?

(@) 6QloR KEEQ 2 Jea 2°afeq
6A193 dfeae coRE @ ?
(6) 26RINEHIS iR AFIQRQ

LRl LR QIR 10 @78l ?
QAR QT - 4 :

2 AIRER QI FIAURR FTR 640N
R019 NG AR KRR ALY FEQ |
2 Gl dIBl @R QYR |

dIfq 9N QMR RN FQ dIEER
el 641G Q8 awl] I @6 Adea <
6499Q AT Q9 RIGR | @8 AL J6Q QUG
deleq dIfq  ded 2ed R <RI
6QIGN QIR Q@1 (Test tube)6Q  AQLAIPR
5ml QR LI FQ| @ ARG AAARCNSER
Qe @R QG JUT AR QY NAlaE
‘@ 6 ‘Y Qe QT @al eee Il



ey il

QR16Q Sml 1% 79@ QI |6 (Starch) @QE
Jelzl| F99 Qonea JoRl 608 IRl
FRULRANER |

@)

(i)

‘@ doudl RREQR 39 4 QLI LGS
QQd A41Z] 6999 dIll @RI
Q940 OF R4 6298 | FIRd G
@0 eiee fdsm @ped 29|
‘@ deudl RR1g 20-30 ARG Q|el
J6Q 6926Q 3Q 4 691dl ECAGR,
QQdl dalell @’ eage ? ‘¢’ Al
ORI QAR QF AR 94 6208 @ ?
90 @ 6228 QIR Q8 end |

2I6e @6 SYem

1.

@19 901 F0R 6 QF, dF 2IeQd
G° G0Q P90 9 Ui I IRI8
AN |

Gy QEies 6 IRIQ — 6404IQ,
g8Qie, 69291Q, #8e Ad, @eIAR
8 @@

699 PRI 08 I F6w 9Le
@08 AT JeRlnT QAN | A
dARe QOQ, FN0eAe 69w,
QAVEGVE IR, TR I Few
dge @faig |

69016 FIM AR AN P Q A8
QAU6Q FR 903 62FIRE JAERIRT
QEIAN |

2Ql Q96Q feQ !9 9°Qael
R1QAIRE 6dIS8 dEIRNT AHYe8
QlRgdelee— I&Ad 624,
(69191918 60194, dQRIQ1L
6QISEl, ALRIQIR 6TV |

10.

I1.

12.

13.

14.

15.

REANPTER 200NR QR ZleRlR
64180 621 @7 6 AFIQARNQ
LELIFER 640U G HMY GUR
6222Q| 9RAIR ZIERIREYIS QLI |
AARCHILER MO8 QG g@al
QRg, Wl Ykl Jadl 6 AR
daoi|

R dRaleq 6Q/6QATR QIR
Zeaa 645180 2R AALRR JFER
dRgIo 29| 1@ JRYIER a9 FUee
a8 FRele Gde 29|

URRIQ JRAEQ 2CARECHIS e
RLe 62Ia AFIQRIF), AGQ FRa!
RIP1Y dY GUR 29|

A8ge dIRRRIR 2ol I 6 649
ARQIRER 62IRN; Y2IQ @R dIg
6-9 deal

JIRARIR QY 2°9 6298 (e,
gae!, GOR, degal, YR, 9001
8 QRIS |

FOR HIRY QHGLR, JRgR 8 LR
4RFIRF 221906Q ARIRe (S14)
62IRalN |

AY IR AORIRG IR AULESITE!
He8 YRR0IER 6QIREIN |

PR 8 6600 AERREFIANGQ
U6V QRAA6Q 6QREIN |

JIRR AR AN QAU FQQ
eRIRe 6 JIow 0Q, Zguee, dagm
6 PIRYPQ V6 calnaN|



6904l - Carbohydrates
98Qia - Proteins
6924IQ - Lipids/Fats
qewia1 - Autotroph
deewle! - Heterotroph
16QI6dIx1Q1 - Saprophyte
Jdo@1Q1 - Parasite
AL@1Q1l - Symbiosis
ool - Buccal cavity
94da1 - Pharynx

9Ide@@1 - Oesophagus
degm - Stomach

Yig - Small intestine

| 9181 |

Ines |l

9@l - Duodenum

6a9gwIa - Ileum

QPG - Salivary gland

2QuIsiet - Pancreas

d9e, - Liver

dI§A¢! 60188 - Holozoic nutrition
Q601021919 62188l - Saprophytic nutrition
JOR1Q1Y 6<IYEl - Parasitic nutrition
A1 6998 - Symbiotic nutrition
dlemie @l - Light reaction

URRIQ g@9l - Dark reaction
Ae@l@ - Co-factor

IRl - Peristalsis

A T e B

JeIQR1

2ICAIREISS @'¢? A9e abiesa @ gaal FUd 2Rl Qde qal

FIMQ dRIERR, QWILQAS AL emd |

JRERIRT 6DIFS @’61? dAERRT 6UIVER RIAERQD RIS A QI |

88 AR FEQ 2°d 6nd | TR WIR JReRe FUR coiRaN QER |

dagdni 610 4 QY 6Rd |

dern! 92 960 9g06ea QI 6 QY 6RE |

QY 2@ Q2|

(@) QWRINNY 6918 QI |

(&) 2R 6960 YA 8 6R6RIT QB 2F ?

() @R 6R60 gRIAQ @ ARUER? PR MM ANYFR @8 ?

(1) 9RgREQ JMQ JQEE 6nd |

(&) JRgRIQ dIY 8 689019 N ? HIQ 2RSS J6R 20dd I TRSE 6md |
(@) ‘Uenla gadl’ QulY|

(8) UERINEHTER QF6Q Qi Qull




Inesi

8. 66157 QMER AR @Y |

10.

() FeQ QI @’¢ ?

(&) 988 FIP6Q 601 gRla A2 Q@8 ?

(@) dae QI @’& 2

(&) 92996Q 2’8 ALV 62R2AN ?

(2) CIoR Q6 687 IRIQ RPN Q@] ?

(@) AR YRR @'8 AYQ 29 ?

(2) YCARCYTS 98 @' ?

6QlSY dR6Q @R G2 |

(@) 2V gIAIER 691G GERIP IYS AR dinl 626016 CO, Q ZISTRS! PN ?
(&) 2IRRIANE SRR JeEe 629 AEARTE JREITER 6RR0IER TRBAN ?
(6) QIIRE IPRIRF 69R%6R Q@I ?

(@) 2 9910e 6896 1@ f§e 9 e ?

YR 998 @

(!) JRYRIQ AUQ 2°EQ QTR 6/ 6 O WIQ QAN

(&) omier, A 2@ afe e8|

() AR QIR IR:Iae| 2|

() €Iy 8 99Qq 64 APl TR FNe KRR R JAFER Q@S

(@) 9@ 69290 PI919 M Qaieaid|

(0) PP AR F6YTS dRANeR __ 6Q 99 |

11. QIQUEQ GLe 6QdIFE 99 / I9gEq QeRIR O/ QISY 6 |

12.

(@) da6a 29Ql FIURG 692dQ R HIMR YRR P |

(¢) adiga 96 AIF6q 98 QR Qe Q@8 |

(§) 699 TR, 90, IR0, JOKPl AER A Y¥IQ N Lge @6 e gRAR
@QCIE 6Q7I0g IR QLI |

(Q) QAT @ QLIIQRST |

gafl QaE JRa AR 69y Qo190 A2 ARG NG @8 620 6ad |

(@) QERIR : 690QR : : Fieql @@ : |

(&) QYACNFAC| : ABTRIRT @ : Q@M : |

() YNEPIQ QIR : FENG : : YRR QR 1 |

(Q) GIREXRNAA : 6QTNOR : ANGR AJeR 1 |



~

Q019 2RIl

qgae
(RESPIRATION)

20. Q99 :

601848 JRAER P8 AR SN F1Q
R CIEQ AR AAANRER IS 29 |
@ doR 2dIQIe g60iYR P19 6RI86Q RUNS
62192 | RURT AAIRIQ 1IQ 6P
(Glucose) @@ AR M 6RIY QR QG
6210 96 ARaN | Yol Y@ 2dog JaQl
(Catabolism) | ¢ig €@ do¥f @ J6QId
QIPEQ PR FAISR QAN 1Q° QF QEQ
G 6aReIN | 604 g9 dagl QI 19
Jded @RgQl ¢Ia RIRd @ Yee AT 9D
2 629! 980 AT Foe 29 |
2.1. 99 g :

gAn6Q geale af AR Y 69
6210 RV da@ ATP 6291 A8¢
Al 690 29 | Aaele aagddea
620291 gARa QY AN §Ae (Aerobic
respiration) Q2IAINM | YgRIe AQLUIFER
62R2Q §IAe 6208 QY IR g
(Anaerobic respiration) | QIg QU1
GARER IR 9B T2l 696 Qg AU
qAR6Q @ 48 FFe |

@R
Qg AR Qg 2RI

2.2. 69I919 g :

MR RIQE, IBEAPR 6 ULTIQRIE)
AR QeUET 6RITER ARG 24 | 6RISIA
qA@ dIR Y8 AURIQ QALS (Substrate) Q6
6- FITRYS YPARUYY TR GAILINAIN |
ANPIE QUGFER JEIR RS QIR ATIRRIF)
Qooeeql dB0 2R IDYB FRIRe 24 6
98 Qo SR 29 |

CH,0,+60, _ 8¢
Sl
6RI819 §Qe 66 aduacq adeald |
6996 62l : QReaRdQ (Glycolysis),
ARGR &), 9@ (Citric acid cycle) 8 RERNGR.
d89ee A°gl (Electron transport system)
2.2.1 621919 §AR AR :

68 QP6Q 6a19 @19@ (Cytoplasm)
oM | 6919 219w 6RINEH (Plasmamembrane)
QIR 2Qe (62 2.1.8) | 126Q SRQ 2,
NeRIRg, 69190 28 QoY@ e | 6l
FIRREQ GRERINAY A AT 29 |
CIR6sIR&Rl (Mitochondria) Zlafel Gaiel Sq)
QRIS (52 2.19) |92l §oa aAgH 2dq.
AIGQ (Matrix) QLIN | €6Q LY 606@

6CO, + H,0




Ineri

61BN

60194

(QIRELIRNEY g@e)

DAY
- 2BERY
— AIgQ

(ARGR 26 o)

/ ¢ - AlReeIRgal 3

£)

2

)

Qleq g

o - 298 QA 99 24 (U6e&e)

[60-2.1] 6RIT1E gL 2R

2], NRLIRC, Ade, 69IGR 2§ QYD N |
QLD ERIQ AR AIf] Q0q @I
62IR 94 2IdaN | YR QUelq @8 (Cristae)
QAN (Gg 2.1¢) | AIGQeq Aada g
0@ d29 6 AWBINER RERRGR. JARLR
gl Iy @Rl |

2.2.1.1 QIRERRAQ (Glycolysis) :

6190 6RIFRIRER YRERINAY Y@
24 | W@ gE0I6a geRIRa ATe QR
6QIREQ ARG | daf 6QARER 6-
AORYD ge@Ie &g G (ATP = Adenosine
triphosphate) 926l @Q QK100 6291 QR @RS
3- QIER gD AR I0aI6a das 29 | §ola
6210IR6Q UG 3- RORYB IRl 66Q
QRFR @A QA ARQER 2le} (Pyruvic acid)
QFE ¥R 3- AORYD 6760 AR RS
29 | 2 6QIIRER 9% I ATP Q° d@Qse
ORING AR QERITAING YELRIRR,
QIRQIGESIRG, @ NADH, (Reduced Nicoti-

6-R9eYs 2x3- 2x3-
wA®  ATPA > qdege —g > adege

am aeq ATPNADH, gioada o

[69-2.2] m6aInde gRoia ¥e AR Ao 5

namide Adenine Dinucleotide) @99 @4 | (5@
-2.2)

2.2.1.2 6RIFR19REQ AAQEAR AR
aG6@d 2AQQD RINIRIRS! :

628 JREREER ANRIFR Al AR
JRQER ) G0Q 6590 @l FRINER JRPIRG
622N (62 2.3) | (®)URIe 2Quge (g
ARIR A181)6Q Q¥ (Yeast) @b A1
6RIT6Q CIRQAR. 2F] 2-2I99Y8 RRR
(Ethanol) @ ¢RIFIRER JREI6 24 | I8 @aiea
R AFIRRI 6 28 98 90 29 | Y2l QY
DRI GLQ | NeIp 1) YRIAIQ €@ (Fer-
mentation) QIAN | (9) 2RIE AR (U
2RI FI0)6R URQER. 26, 3- FIeRYD
RARGR &) (Lactic acid) 60 R8I0 24 | 4@l
6941 6RI96Q GT2IN | TREQ AN AAUER
ArAEdS A6RN0R @ QM (Cramp)
6219 | (N) 2ARIe @9dd (94 2AqRie
AIENER JRQER 2¢) AIRcTIRdRIQ 9694
@F6Q 68 TR 689 AAAFR S ARIER §@
02 6291 A2 AFARIT 6 ¥R 96 @RI |
NEIQ Qlg U1 §Ae QeI |



Ineci

YRR QUGS

(RRERIT)

defele TR 3 qdege aede g + 48

2-010098 REURR+IIRICHEF)
(QIE) 2OR1Q1 gaR)

3- RIORY8 JRQEe 2g

(6961 6QIY)

URIR RAFE

TR + @F + 9D

(QlpsgIadel)

(QIg, R FAR)

[6@.2.3] Q89 2RI gl JAEIF6R JRQRa 2R @Io

2.2.1.3 ARER e @ (Citric acid cycle)

FiRecingdaia AIgR6a ARGR a¢, o
d@agl (6@ -2.4) 900 62IRelN | 2RI
20dG6a dIRQea ¢ ARedIaddl Qo
(FITR)Q d6Qd @6Q 8 ARG ¢ a6
QIS &9 | Y2l 9f JdINea e 29 |
gael aduasa AIResIedll AIgqea a9l
RRIRN QI AIRQER 2F] 2- ATRYD ARA
2g6Q JReRE 29 8 AT 90 29 |
@ 9d496Q NADH, 26486 621R2lN |

Qo109 aAISER ANTR 27, 02 FIee g,
4- QISRYD AQISANEIATER, i) (Oxaloacetic
acid= OAA) 2- RI6Qge A89 24q 926
Q8 6- AORYD NG 2R 95¢Ie 29 |
ARGR ¢ CRRNNER FRQ 6Lea LR
JRERG 620! ATE 64T6Q QIO 2 OAA
Q 9RQUIRRAIN | 8 AdUIA6R ATIQRIC)
@de 629l 986 GRIRe AWRIea NADH,,
FADH, (Reduced Flavin Adenine Dinucleotide)
8 ATP @99 29 |

dIRQ@e e
gelet el l NADH, + CO,
Q9 RITage A8 ag

AQCRINEATR i)

caoa g

ARGR 29,

FADH, <~ & 2iq _—> ATP + NADH,
[6@-2.4] : ARER 2¢] 0@ (6QIFE Q)



II9oll

ARGR 26 029 AR 2Q 629K € ¢ 89
d2I6Q 2GR @R%6R | Sl QI AQLAER
@ 099 6299 9@ ¥ QLI |
2.2.1.4 REQR9R 989ee 2°ql (Electron
Transport System) :

REARTR AL A°gl AIRESIRgl
BRI Q@A | AYIF QY 696X 6
RENRCR QLRUG QIR Gl | YRcRINdY 6
ARGR ¢ 929 e 62 ALRQR
NADH, 6 FADH, gga 9& a°gl Qlal
JIRad 62IRAN 9Q° 60IG0 I8@Q ATP
GEUR 29 | FRIRE ALRIRARYGAQ RENRR
QIR RENRTR FILR G FErR FIRIER GG
@6Q 8 QLY 69I6R (HY) 6910Q Qlea
ACER QR Qe ISR YIPe YRIBHE

29 (69 2.5) | ot C3IF6Q @l QL@ 2]

@ 1R QO RENRER A9 AIFQER
el Q9IRE ARIng (dn @@ 98 @6Q |
REARLR QLR IHRER AERRLR I6 KRR
ALER QR BRI IR 2R USSR YRER
ZRID IRANEIR 6910Q @91 €4 | NRIQIQl I
dala 69I9@ ¢6 A/7 @f GAR 29 | @
QPR AU6LIS @R ATP d6Q@ RINIR NeRIRe
ATP ¢90 @64 |

QY QUR1QT §ARER 6- AR el
agd QIPER ARG 29 9&° IR gFT QISR
IFIRRNCEQ JRGIe 29 | ARie addtea
@ g9l QIR 1l 6RIFIY AR 649

6ATIRER ARIR LG 24 | YERIR AUGT
QIg) QURIQT §ARER 38 ATP 2§ 6@ |
33 QIg, 2TRIQT ARER 92l A 2 & ATP

2§ ade @6 |

QY QAN QIR

Qg UdRIQ I

() AR TGS |
(i) 92Q AR §F

() 2RI ARINS |
(i) 92 @9 9@

(386 ATP 24)) (26 ATP 2§))
Qg 24| Qg 24|
(iii) 426Q (iii) \926Q REUIPR,
TR, 6 PR gegia QI
O 62l | ARGR e
QaeQiReld |

(iv) 926Q geRIan | (i) 126 geaIan

agd @leg 291 | 22°gd QIeg 24|

URIe 6 AFIARIQ ARSI, HIY

QAR RIS, QITANQI, ERITER FACRR
QUgE dQ GEQ @lee e 2R Faad
@RI |
2.3. RIQGIR :

6QIT1A 2@ Ji YERIS OF AR Slala]
@ARIQ (Substrate) YRR 6QIRAN | F1Q
J28 RQARI 6590 60I8@ JRIRER IARIPER
62IQ J604R 6R19q AIRAN | A8Y JRER
2l JIoR JAIRT 8 209 J10R J60YR 691
Ql 6R60R FEA 6RITER U@ FIaY AARRRE
gaal afeN | 20Iq 9Regd G89 6208

oBigq) \&%&%&&&é&:&&&

90 ﬁ@@é@@ 286 H H

NADH F ADHZ
NAD” FAD*

[69-2.5]

RNV

2H* +‘/z

. AEARER deeeR A°g



Inoell

QR 6 N SNREQR 6222 QIg RN YRR
AR MR YRIAR 6LISIE | §1@ ARSI
IRIR SR8 AREIN | Qlg RURIRT §AR FAER
IRIR SR8 G @ 26 2Pdl |

IR FR6Q AR 6 JISN FIEQ QG
6QGIIN | 604 202 6 IR ACRIR Fe8
Jaal Ul 6291 GRRIQ |
2.3.1. QQQ Qe :

REQ 908 dagl ARINER JRERIQ
QIYER 29l ANRIR gad @RaN | §Ye,
FERLR 621NN HIAIRQ Je IR AV
OR J10Q RUAY 6RIY ARINER JRERIQ
URIE I8 QY RIARY FAREUR G246l
@R | QIR YD AYRP REQ JPER QR
62Iel Q 6QIAIG! ARINER TRERER, AR
J2dl @RI | 6FIFIGI QIS 6Q@ AFIQRIC] 6
dORIe Qe SR QG | QREER
2CRAIREYIE ANRER U@ 6 Q6
AT IRIC), J28l @6Q | @ A6 EER
61918 §AR6Q QLY AXIQRIE]
ACRIREYTE IR MR 621N |
2ICRAIRCYTEER QLA RIe U@
JRieq okl eI @9 | ERIAIRIARINER
Q@0 621029l YR 691G 6RITQ AR

ray [0

2. TOTE

)
()
) ‘%g

Ll Megiq

6aI9q GARG 62IR F2Q QIR, 99, I, TR
QR Y6OYR 2R Q22! ANY 6RIT HRTER
Q28aM | (6@ - 2.6)

2.4. QINAIRS §LAR :

FReQ AIAIRE Adeq §Idq ol
2°0Iee AR §2qé (Diffusion) 9@l
QINREQ |

@6RI (Protozoa), 8QI® (Porifera)
8 2RRIRIGI QKR §Ade AR FES e
Q2N | 664 IFIER FRER QIYS ARG,
QRUIARY AR d@vlea 928 @eld | @2,
6219 6 696 QAR §AGA RAAS |
6197 Q1069 QYRR A8 AR
QQ1PE 62IR FARER QLe 24|

6Q6 ¥ dea 6 AT Fl
a0l @6a | ‘§16gd’ (Hibernation) QOILER
6Q6r SAIQIRI @ glaRl e KR | AAE
JQ @16d0e dlewa €lAaR (Spiracle)
IERR RIP JAIQ kI J6Qd @6al
AR, GuG, 694l digel AR QI AR
Qe8| Y@l g FIR0Iy @] | g, dial,
QOR, G, QN T JENies §IAGel
Jg (Lungs) QR 62102l | @02, 91Q,
o8 QiEieq galen 1l AT QA GG
P08 | 696 AR Sl YRR (6RETIM)
dlg R Qe §ARA KRS |
2.5. 689@ @16l (Biological oxidation) :

URIR Qe AR | ZEH FIg 9@
6R6R QIS8 AYY 6ARAN| FIINRER



Ino9ll

eh 907 daglq 6600 @Iad (Biological
oxidation) Q2IFN | \92IR 6RE60R IRRIAL|
ZIRAIR J9GaN| PINERIFQ 6RFNOR G
IRELIREZIER QR 26ae eRIag 2|
69969 ALELTER 65U IR
gl 98 @9y 291 9@ 9§89 IEerlde
FIRTAETS @ ATP 2g6a QIF 621R Q@eIN |
604 F1RERIVER ATP §@¢Jal 6 FIReIadell
9P6a8 Q69 QIdiaea |

YAR6R QYQ 98 ATP G0R6Q MNQLQ
29| YIg6Qlde QRUdeds Q@ ADP 6@
6QIGN QeS| (Pi) Fisiem ATP G109
29 (ADP + Pi & ATP) | 6218 989
QIBFR JRAER ATP QUEI | 661G ATP
%g QIef ADP 6 Pi6Q dQdlo 626@ 30.5
Fenl QR 93 P00 291 6TdIR AERIOR,
gEdia 6gTdl, et 2o AT QR
ANg gRYIeq ATP QU990 29|

Q8@ 8 gEie gadeleq aIday 6om;
RERER 6N 6QQ IRIQ 6 AFIQRIE]
M SFAL 29, @8 SEQ didl JINRER
O 9Y @9 2T Q@8 |
2.6. QESQ IR :

(Human Respiratory System)

QY JRER §IAeaa FE] I°d
6208 RIQA6R : PIARR, FIAIYS, JAR,
glAaat, Retal 6 gad (§9-2.7,2.8) |

[6@.2.8] FQTY 6RIFRIQ G0

2.6.1. RIQAQQ (Nostril) :

dIf e €Al QARIER Q@G
QIRY (ARl Q@8 | Y0Ig §adel AR
29| Qagel Rdlg (Cartilage) QIR Q0@ |
2.6.2.21Q198 (Nasal cavity) :

qledega dael @6l @ldigel | Qley
KR U QLIQ QI WU (e e



inomi

@QEN| QA JR6Q JART g 6
AN QIR QY TNENER URREI 6
191§ 64Fe € (Mucous membrane)6Q
RS |

2.6.3 991 (Pharynx) :

QI @ 6991920 @R1] el Qldidele
6990IQ g 621Q €IAe@ (Trachea) @
HMRRIR 2Ieg Tie @R | QI FReEa
2JQl YRR 2°Eg QIA-gIAaT (Nasopharynx)
Q° (EI9Q SR0ER QI 2R ¢lH-9dR
(Oropharynx) Q2N | gAR1Q de QAPER
@6QIQl 9edR (Tonsil) Q@8 | Y2l @
@d@le (Lymphoid) 2i&f |

JARIQ 65T AMART B AR
2ogt 62PN | FARRR Qo S6Q (Glottis)
8 MNP QR RS (Gullet) RRIAN |
JRERMIQ QAER AL PR 9@ Q@
AN 28 dINeRIQ Qa6 6a18d gala
deQl Q@ 2ATR! (Valve) Q2N | ¢4 GRS
AALER FIRNHIR QIR AUFLI QI FRAEL |
604 M GIARR FIER J6Qd KRR
Q| AR ANUER FIARNIR QIR CHIR
QQ2AIQ ARG QIR FIARY AR 29|
2.6.4 qI9em1 (Trachea) :

AR 2AER YREUTR! (Larynx)
N | Gejea gel QA 90 IR aed @l
6RIRIR 9% (Vocal cord)@ Q¥R QIAl Y&
Q¥ 24| ¢a6afel d6a 419ee1 9@
§IAe@@! (Bronchi) @I6Q Go@ 621 J60Ye
oF JoQ IATQ I J6Rd @6l J6R
J6oiR doa GAeial deaa dAIdgadiea

See 6oln 9g §IAR@Ql (Bronchiole) Q&
RN | 9Q6aT6Q dedlia 9] ¢IARmal
QYR 68196216 62100 @ 6RITAR!
(Alveoli) 6a 68I@ReIN (5@-2.8) |

2999 o066 Q08 Qi 6PN
(Pleural cavity - §g-8Ie06] 6126))
Ng/ 2y 6 EIRYBaIE) ZIeeel (Pleural
membrane) § 695 606/ Q68 96
aIeRels 999y fI90 @8 Qgdel
66w QIR CIPREE PICPR G RPN
QR 957 WRR PP/ 198 NE6E
) 09 ZIeRel Qw0 d8w @8 AGEIN/
N QIR6aN 9908 018 gg0IR G
3-4 mm Hg @¢] 8N/ @ g4/9 6067
CRIERRINRE Q068 @l Q8 620/60
QI K66/

2.6.5 999 (Lungs) :

QYGI9Q (Thoracic cavity) FRIEQ Q@G
AT AN 69 QA6 988 6 Qlet ¢aaq|
el 2R el | el 99 AR QI
URITO 621 Q&G |

ALY JART (Pulmonary artery) QIR
20d4q IFORINLS OB FATAY. el
Q° g99de NRIeds o ¢9g9q dal
(Pulmonary vein) 62@ 20099 6QUN |
2.7. Q]IQ]@QI (Respiration) :

2l 67 aduadds, el —

() LR

(i) QU G

(i) QUIY RS



Inox il

2.7.1 Q°Qlew (Ventilation) :

LACR Y@ QR UUASEY QSdl|
QAT kI QYR YERER JEIQ (Inspiration)
6 IR QYR 9998 F84Id (Expiration)
QRN | K66l 9g UBER & gqiQ 6 FsqId
e {Geq dib 15 Q 20 Al

AT VLR FRIEQ 2N | VLR
@ el dea-G6al1 62108 | IR 2Ice
Q¢ (Sternum) QIel; JRUG 661QLE QIQl;
QRAS JgRl Q¢ 6 AB-AZRQ AI°ACAH
(Inter costal muscles) QIR NQ° @PUG' FlE!
(Diaphragm) Q0 2SR 62IQ Q@8 | RIS
@ 996 IR, IR d'| el e
QIR Q° QYQGILR (Abdominal cavity)
Q Jda @Qf |
2.7.2. 9919 (Inspiration) :

QA ANVER AUBBDGR I°QAETN,
RIPQI 6 QY FI)ACTSN AZA AP
@08 | ggid QAR IUBBAZQ APACTSIR
LERPR 8 AANIG AIPACANQ FURQ QAES' |
IRYQY JALIRIQ ARIFA ARE Q1 AR

J—QIQ@GQ@

62N 68 dgRIRIe e R02EA| 1@
Jagl A9EQ QE09eQ 2Igee di 20%
QRN ¥e° QRCgR 8 gAY Flig QLI
QAR QPRI 0l @F| 241 604 AE
QYLIY QI QYNERQ QY P9 YLD
oIl FATY PRI YERd @6Q (92-2.9.(a)) |
gqid @ @9 9@l

2.7.3 §8qIQ (Expiration) :

MY 9@ AR gaal| @ AER
RIPRI 8 YBBUGR AI)ACTNQ IR AR
de AQQIY QI°PACUIIR A°6RIPQ A6S |
0gQl 21§ 99 49q 608 26| AR
Q8 RIRIQ 99| QF9ea 2RI QAN
8 2| ¥YI AVER QIR | 60§ FAT
oRIQ Qg QR PR (§a-2.9(¢)) |
2.7.4 oI @G99 (Gaseous Exchange) :

AT AU QY YERY FRIUER
RARIER 2RI 6RIARIGER U QeI 9
24| ARIQGIGS LY QYER ANRIAQ ARG
RIS 6 AFIRINR ARG Kl 1@ ANUER
6219091 608 Q2R e@RIN@ (Capillary)

(&) F8qQ
6Q6R CRIS



ol

RIER JRIFe 62029 @6R AR ARG
@ 6 UFIRRICR ARG YR | 6RFCAR
crieq gel 0,6 CO, GMq 6 QBFINR
I 8l 0, 8 CO, QNI FIER ARGIER
Q0! 2| eedly 6RIeAR! frIg Qg 6
QRFINRER JRIFE Q@B FlIEQ ARSI Y@l
QR AFRIR 6 UFIQRIC] MR SN QS|
AR, FAYY 6R16RRIQ OB FRIG Y64
@EQ B QRIQ AFIQRIE], MY AT
6RIGRRINIQ QRIQ 2ed |
2.7.5 QUIq 9QRESR (Gas transportation)
Q8 6RITe @d@l (RBC)ER
Q6Ql6gQ. AN el dRIe Jedad
UR26L169J0R6Q JREIe 24| 2AQREAEYPR.
Q@ FRIFER IR JeRia 6Rl8 FRER
dees | 6al8 FRC6R AQI6CIEIRR ek
AR 68 DEClEqIRR 9TLY| @ RIS
6RVAIRE Q. d6ed @6Q NQ°
6RIFFAIREE F90 AFIQRIF] MY ABQ.
QIR | 6RIFLRER G & NI

¢
. <é (1 i
do@I LD\{(" ,\_/(/

<)
= MR | T arg
— SR —
éﬂa 2R
Ll qeas [-{]-
&) @) L7 (o)

[60.2.10] 4989 CIR IIVE

ARG I GARE gRY QIR 6LIRAN |
6RI9Q 590 AFIRIE, MY QB RIFER
TATLER D68 68 ARG IR QR B
qATQ 6RICERI QI 69R YNLRG FAe
Q|

QAR NI - 1:

R JUVLPRIGY F2| ARYYLe
QRUIE dFAR! (§) 6 9 (§¢-2.10) |
@ AR/ & Q0 690 Iw | 6999 6R60
AATEQ M@ QI od 6208 | 69 ARG
dIoeQ SO | 2R IR YRR (]) 6Q
QRCIE 6an e J0EER @ JORINER QUYL
d6Qd @aldl @ QRlea 9Rdld Qe
6201010 666 AN RIYE 6Qd |
() 920 IRIRRT (§) 68 QRAIEa QR

od 620 dR ATl Ae 6 §ola

JBIRRT (]) 6Q U AT @R

QY &7
(i) IR ALER 2T JARRIQ LRI

MR 2FIQRIE] AT & ? AR

@

QAR QT - 2 :

IRed @9l $ELE 9o a8 6926R
8 dIRea A2 | IR U9 Read
@q ol 0TGN RAIR 6226Q W2IQ Q¢ | O
Qe fareaica 6aI gIe 0dsa ARGl |
Q8 99 el JNIRRIER FAARRIR
2QUgI8 QBRI QRINER 62089 JGeRs
AR 8 AT ok HIvlee GT Q¢ | el
60Q8 @4e dadll 9@ JUNEQ FEea
QYR FIAER @’8 REURE @ ?



Inoslil

QAR Qe - 3 :

6T 6QloR 21 6926 IR
Q| 6QI0na 0F QRad 601G QU6 QFGY |
deae 03 64IR ola e Aa0q aRal QIO
derRll @’ 6adin Goad |
QAR RN - 4 :

@l G 2Rl QR (R)6Q IR @
Od @elkl J2Ie Qad R4l | 69ITa6a
AQPNGER TERR 8 AR SRR
6L A §E ANATEQ TERR, ACCAR
6RIONER 28 CId geld, 68Q QLRS! SHIQ
R 98 QRIS g9l 2R e 691oM (H)6Q
geiel (6 2.11)1 @’ 68 6msl 6
69416Q S8aE 6Q4 |

— 48 QA&

[60.2.11] 42960 AFIQRIT] FARR A

QAU QIET - 5:

RIRAAIGN 699 | 9600 RIPERONER
U@ FRPRSIR 920 @a | 6906 62166816
de od @8 ¢IGY| 6QFQ 6LERERER
6QCN6R AT 6¢INE 6 90 K2 | Aleq 2IF
Je6Q &9l QIR 2Iexd (Operculum) Q1
6HNAR NQ° QR 62R%R QEC 69YR |

@20 FUYS 2Q | AFTEHR 8 QR
62QIA2, FIN 2RS CHR 8 QR 6

IR Q28 § 7 df 90 6 YR Ye° SR

SRS 9 8 6HIARIR AN QAR

Jded | 69d, QLR AGCYIE a6l

QR QY 996 6 QUe QIdY 6208 | Al

ARQIRl Y@m AR FQE | FRER Q1YL

YIRIR Q@R Q10 62RAN |

1. dloug 9@ Qde 620l gaalg §9e
@8 |

2. 999 9@ Ydog g@all

3. CIReciedll 6RI8a d@6a @ ATP
DA 6T |

4. Yele @udleq Qlf QU g
Q° YORIR OF QY YdRIQT §AR

62IRalN |

5. 4dQ @4e a8, MRSl ZIGe
62IRalN |

6. QUOQ 63l 69@ A G
62IRalN |

7. Q0Q 9Q106Q YRIa 4l
Gdd gagieq daQ 29|
8. @I, od @ gag el giiaIeR

AR @0E |

9. Qlg AW YARER Y@ ATP gge
29|

10.  69616Q NIRRT AR 629N NG
QM 6LIR2IN |

11. 209 6299 1953 cdglEa §aAr 6Rlam
JdR 6R169R YO RIAER |

12. ARGR 7 9aq ‘‘6aed o0’ R’
@23 |

13. 2qRNL 6 AFIQRIQ  ALSI,
dIMRPQ AQANE, QNI 9Q°
6I86Q SUIPRR AUYE UOR FeR



Inooll

SRR |

QY QU JLa - Aerobic respiration. AR @4L - Alcoholic fermentation
Qg UI@1QT gL - Anaerobic respiration. 6989« €a) - Mucous membrane

@@ - Fermentation

69l¢1 - Stomata

i@ - Gills

JIR 2SQE - Operculum

Qdeél - Diffusion

§1999 - Hibernation.

QIR - Spiracle

9994 - Lungs.

QdIoR | AR, IRRIRE - Enzyme
62@ @IQd - Biological oxidation.
669QQ - Biocatalyst

6@dx1e@ - Cytoplasm.
cIR6s1egl - Mitochondria

AR - Nostril

oA - Tonsil

@dlg - Cartilage

Jes9e@! - Larynx

00 (6918 9¢) - Vocal cord
99 §lAe@&! - Bronchiole
668! - Alveoli

@Q6QQ - Thoracic cavity

@@l - Diaphragm

LY A1 - Pulmonary artery
a9 dal - Pulmonary vein
AU - Ventilation

NI SG¢€1A - Gaseous exchange

@6ede QIRTrdecrs - (ATP) Adenosine MY IReee - Gaseous transportation
Triphosphate 2GR AI°AEAG! - Intercostal muscles.

QIRERINAY - Glycolysis
Qgml - Cramp

QALY APACIST - Abdominal muscles.

® N kW

JeIQRT

QY §ideaq QIHIEE o dwe Aal

Q0Q gPIQ Zo6Q AR 66R YERIR G FUR RIET 6AUIGAER Q4R |
AR 8 M JARLR @I} 29 emd|

QY ZURIR §AQ 6 QIY AN AR FIEQ TN RS |

6aISIE A9 @67 QReandy 8 ARGR ¢ 0F AR 6RY |
6aIS18 AR I VAR R |

RENRLE JARLe YR Sead @Y |

6915 QNEQ AR Q@Y |
(@) 696 FUR AR Q6Q ?

(@) ‘Q00Q 999’ 9gadl @dd adiae @9 ?




nori

(9) UoR RRYFR @817

(Q) 6600 QS @767

(@) Jeeandaa age @'6 ?
9. 69159 SR6Q ABQ @Y |

(@) Qlg IR AAER 6RERIG ATP 2§ 29 @4 ?

(§) QRERINAY 6918Q 68Q 0l6Q A°606 29 ?

(Q) 6Q6MERER 2T CALICRITER 2RIR URPER ANQYERE 24 VUGt 68Q IR

dR¢e 29 ?

(2) 99 Q1Y JE6R 6P 69K QISR @2l ?

(@) 968 ¢QIQ IR QY J6RS JRYIQ @8 QLI ?

(@) ARGR 2] 9P 6RITR 67X AFREQ 29 ?

(2) ABARER U0 A°gl AIRCFIREZIQ 68% 2Pa6a e ?

(@) 691919 §APR 68Q JRYI QIY AURIRT 6 QIF, TR AR 6TIG FeR ?
10. 9AUYR 998 @l

(}) 99QQ QAUATS 6Re 26T

(¢) geaIn QI 2Fee Q98 Qa6 dInQea 2, 246 JRee 93|
(9) PRV PR |

(@) dea 699 2096q odg 8Fde 29|

(@) €10996Q6n 69 Qo §IA@el Q6Ql

(8) @86a Qg 29|

11. QIQUeQ G20 6QIIFE 98 / d9gEq @aRIn O QIS 6Rd |

(@) Q88 ¢ Q9 99199 Adale QeI |

(&) (P8R QIR I9° QLAY YS-99RT QI YR 6QIRE |

(9) TIRQAR 2IFl 9@ 5 AR Sde 2¢ 26e |

(Q) T6CIEQIPR. CBR AGORRIER 2N |

(@) 699 goIa Jea 209 98 8 57 ORea 6RIAISI ALal, 698 Jale Jeg J8qIL

Je QIaig |

() Qg QU1 8 QI AR 6RITIN JARER AURTR PR JAPIRE @Y |
12. g2f Qaf d9a °URq 69d QOI9 da A2 AR Jud @'§ 62° 69 |

(@) HMRR QR : RS : : FIAART QR :

(@) QF : QAR @ge : : 694 :

() Qg : qi@ = : Qe =

() 906d5Rl : 9oaadl @ : 2RIFLI :

(@) 986aQ : Apccadd : : d8gQl :
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AQARIS G AN

(TRANSPORTATION AND CIRCULATION)

FIORIQS CiR SIQY e YERUR
@19 RIR QAR REQ | Q6T 4l
IRR SRQ st ALITER SN, BF 6 ZRIR
2IeRd @03 | REAMIER JRERIQ BR, FOQ
69, ANRIR 6 UFIRRIF) 2D o8 KRS |
eIe 9AFAIR 98LeR 6 AR LYY
R 601N Q) Y QIea Je5IN | el
TRER FANAQ JOG 6@ld e oI
dM, 90 6 AARIR dR GRQ F1eR-9avl
LIRR KA AV 621N |
3.1 ROQ6Q IQAQLLR (Transport in plants)
26E! eIE1 2RIVER 2RISR KRG 64
RQEOR AR 218 FEAIVES AQR URER ZlCRIR-
6496 gael AHGe 29 | el IR A9
89 69Q QR ACRRNFY QAVFR IBER
JReRR A8 6402Ia gge @aaN | a8ad
OIQ UR6RER IR AFIQRIE] J28 FEQ |
2ICRAREYTS AR ALK IR AR
QAR PRQ AL JAMIQ 690 AR
gded QRN | Ol 89 AEQ QIR KR
QTR RIdY 57168 AITQ 928 2SI
QIR Pf AT Q8 2ARER 64VE

Q2N | @QIead 999, F8Q dRIa gw 6
9g6asR |

3.1.1 R096Q @ JdeeR (Trans-
port of water in plants)

R 6 V1R O AREIQ ARG AIF
Q@6 690 AQUR! YT 69 AIRIYUER 6V
QRN IQ° IAQ FEAIHE 62R2R 2°9 el
Qlg, 98, IN, TR AR 6908 K6Q | 650
cagls 2eq. el JRe@Ie (Root hair)
QARIIER 1@ QIY QA 621NN | IRERIH!
IRERIFR 6RIFRRR 6 JARIY QR ARG
CRIEQ GIREMY 2N | M@ QIeeisa A
2GRl dIR JRERINR 6918 fee] 18RIg
Q98 g6Rd @6 | RIS AIRYE (Osmosis)
@0l SU9R 6@ (Metabolic energy) S0CI6Q
62IR2IN | CIogE JRGEQ JRERINER gl
2RI ARG I8 6RIFNIRG @ ARG FFY
(aR! Q8 g6adl Q6Q | Clig AClE AR
Qoale 9agosa JnemIa RIEReR, @F
ARG Y 626 I Y ARG FFE Q!
Q4 JREMING 968 | Ui YR 9
Qege 29 | g6Q g 2°¢ AGL Q6
WS 6202QIQ I2IQ FPQ ARY 64



Il no /I

QAN |

JRERIC 6RITER IEAQ PRI @8R
g6a4 QR V121 SRS IRAER YRS FIREME
(Xylem)@ QRAN | 2REn7 90 Q@
(Vessel) 61 (Tracheid) @GHI@ gROIQ ZIQe
@8 2 YgRls Jdie Jeea A°6Fe a@
@ 20RQ @F Jaeee A°gl F0R KRS |
604 26Q IR IREME| §Y6Q YRR Q6
J6R4 @6m Q12 FRQ I8 UGEQ gl ARINER
REEQ 696@16d 2raq din diEq |

2096 JQ 6226 69198 QI UG
ALREA PR AV FNQ UFEQ ULE
diReN | 606@ @9 @@ QUYERR nea 98
622231 S0 49 2PHR PP JReLR JIR 2IEA)
628 62IQ REN | 620UIR FR5E AELAR
QI9 (Transpiration pull) @& G§¢ 66198 QL
JOnAe 20919 J6R | Y0KR R KR
JALe? din AELR YRS F6ITGS TRER
Q6290 6419 910 98 cIRAN |
3.1.1.1 R69ee AR 989eR (Tran-
spiration mediated transport) :

601G\ QE9] RIYS JAMIKIR &n dig
62R%6m PIPIQ TR 2R 62IF T’ 69R
00D FRAE AR1Y N IRNIRER RYNLRG.
g2 29 |1 62IFEQ FRIL FTE JAIYIRQ Il
FOQ JR 99 QLRIQ 63INg @ 2Ied |
PUQ QI9EQ JEQ 6RI18Q KRAY 626
6926 A°6<IVEl Q19 (Suction pressure) Qﬁ-
29 | Y@ Q6888 QId @R JReR A°ql
ORC6Q QURE 29 | 9l QAL P
QPR AUQ 2R KR JRAILE 29 | 1LIELRS
R06Q PP GFL 65198 (Passive absorp-
tion) |

26907 JRYEQ AR PR 6 6226
QRIPE IO NI CEITE 1° 6A4ERR

Q8 0ReeR AAQUR 62IRAN | oI’ 2@l a8Q
IR PR U@ FRAFY A°Ql F100 62919,
2l 80Q QAR 398 @6Q |

62I¢] 6208 REER AELIPR S st |
0l 891 QOI9QE! (Cuticle) @ QI00R (Lenticel)
QR REAEQ @& ARG REYRR 62N |
QB T9Q AUREIR AURRITER 0IF QI
QR QLIRRE! G106 62IR2IN | K60 Q|
SOE0 AQ2em I8! Yl ARINER ARG QI
2IRIR6R 200 PRl ¥R 560 62RAN |
@lY 6 TREQ QO 6QTQ AReIN | 9@
Q@ FIBQ FRPER 2| UFYY 69IMI 2°F Qe
QE QIR AN e Y@l ILIYieR 2
JRAIEIR R6LRR AT 6LIRaN |

3.1.2 69199Q 989@% (Transport of
nutrients) :

QUNOY JRAUEA AR FRY TR
6gT0 AUQIQ 64908 AR UYER
ZeRIReRs QoI Q8 62R2Q 6409 RIS
gold olela G889 Qe A JAQEE
62108 | Y21 6990 JRI8R8! (Translo-
cation of nutrients) @QIIN | REEQ A°QIL1
&q 67/ (Phloem) ALIQUEQ QNG AgQ
62102 | ZIERAREYIEIR AUYER P10
AFCRIZIE] O QULIAR R JReeR 29 |
QEQQ ¢4 AR UG FEEVEE TR, IR
8 08 986 Q9 6 IPQ AYRIS IRRERSR
U 6AISRR JRQeR 29 | Q096 KR
P927 6R9R AR 2RSSl 696 1 9RIQ
00eee 20 A8, di§ ¢ B 6ol A6 |
@l TREQ LT FINg MR 622 &
9] 6998 dRQEE 62IR AR QR
Jagia oIf a6d | A°6YIE 6222 YRa
69190 @2 (Source) 9° QLG 62RR
J9a RAIQS 24 (Sink) QLIKIN |
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3.1.3.90Q20Q gRIcae 6 Qv oq :

ROQQ YILIIR0IR 6aa FFIRIR
deeee €odIde, ddl- a8 JReee
(Upward transportation), @¢] dQQee
(Downward transportation) @ Gléj QLR
(Lateral transportation) | @@f JRRLREQ KR
6 60I9R dQld 0f AUeq 9e° B¢ 6 Al
JRQLR6R Jeea d4e dIaY QEa FAQ
eq JRQI@e 6QIRaN|

dged 4R, 262, 2R 2o U6 e
d2q 2gels adie @f F9d 9AeEe 297
2IQ RRAEQ G6RIT 0 URRIQE
FQIRE, el- (@) 604 2Iedel (Capillary
attraction) (¢) Q@@ @I (Root pressure)
(o) A& 9§ (Cohesion theory)
3.1.3.1.688& a1ed& (Capillary
attraction) :

60IGN 6@4@ @@1 (Capillary tube) @
PRER QPINEA 6040 2RTERFE QU YQ°
2P 2% JIVIR (Surface tension) FREQ P
6ada AR ARICER @8 Adeg RN | AR
IR PRA AP0 98 FEQ F6Q AR
N RVEQ | PRI MY 6460 6816 29
PRQ AP0 696F AYR 29| FIRERE 6ade
ARl AQE YQ° QI9l AUERR PR 6Fda
2edd 649 200 @601 @ dRdcea
100 @16l 1 Qe QUILAGEYL FIRERL| FRER
66de 2edd 6ald @@ 3 fea adie
Q06| 62609 PIRER §ga Q41 0.001
JRfceq adll 604 28 anEx @@ 10
deq adis aeq a0dee, I'0lq 2N

Q621 6210 6819 FF A d2 IR 6P
2RSERR0 PP JAeeR AR, AIQ 25
Q2 QU da 2l adig Qee|
3.1.3.2. e <19 (Root pressure) :
62164 9@ R0 9eQ @gq Q.
QIT696R, F0 YRq FR1S TQld QRIQaQl
A QLN | Jee S0 64ig N2l 621R2IN
6QIR I FALN | I8 QG| TR UL
661G AI6RIFER (Manometer) §& Q2ICIN,
606@ Q699 910 98 29 (gae 9l1d),
QIPIQ ARG | 9T PP aF JGeLR
dR e 9ld AR, 6069 A 8
JERER 1@ QIR JRAIE 2@ 6291 @,
g o121 29RI8 | 12I8Q| 6U6OERER
@64we (Transpiration) @ 699! Q@IQ@ 692
AA6Q ARG @ deq @daN| O
6Q5R696R IS G0 AR Al 6l |
@ 909 QIREQ IR 90PRER IR SIdR
Sea8 gfiel Qif @R o6R |
3.1.3.3. 2°Q8 6§ (Cohesion theory) :
PR 6SITE JHEs YRR Yol Qo
AetO0 622N 9@ gRl 62Q deQ 92
JdAAISa 90 9 29| @@ 99 6y
JRTRRER PPQ 94Qd @Id (Diffusion
pressure) @AdN | 664 e JQUYTAUQ @R
de TR kig J5R6Q | TREQ JRIYIIER
PPQ S8 Qd ) @] JeTRR 6
JRIgdica geegl 2IdQl JR 9f, SR
FIReRe §9q J9 dlddala a6 |
QIR 29 FIRERCER FRR IR UYL QYS!
IR 97 gRQ 64180 62IQ RIS Adia 26
2210, 999860 R622eRFe ARIE



ineno Il

(Transpiration pull) GQIGJZ g <dQ adis

PP @ FReRq Ul de@e 24| 90

@ QIR 26999 6419 (Transpiration

stream) Q21PN | 9@ @Il g’ 26

QIed 6dly deRER 89 29RIE —

(!) UG 99 AR Q6 ¥R ALAIRT
I6Q A8 9@ (Cohesive force or
Cohesion) 962& Zja 2|

(@) @ 6 FRERE QA RIEA A ARG
@ (Adhesive force or Adhesion) 625
oR d9Gl FIRER @& 92 AIE s
Q° 26Q I Q@6 QI2l ALRER
622 81PAN AR |
RE0EQ PP JRLR YR QIS

@80l gl 940 621R2Ql GR6AIT 0] Iy

6@l 6915 aduig 6 ARd @FREE Q6% |

6069 IGF QLININJIER 69 6Raa 2RI,

Jee Qg ¥9° AAG @R 8 ARG A0

JP0 deIeeq 20w6a a9 @l 6d18aa

JRQLe ANRUR 6LIR2IN |
R006Q FRQ 98Qee Q4IRS AR

e dQIFE : 6RIFRIN I, AR AR

ATIFR A, 90, 2e6dlal 98 &Yl
dIRE - 6RIFRIR FJAEQ Tl IS

AUl 6926Q QG QR AR P fai|

699 IS0 OF AR 6208 & PR 69N

2e69IQl F8Q ANINER T 60q e

dle {21 96Q 60 AIF sl |

6RIFRIR FIACQ C80q AR O @l

69UR 690 AR AEER Q6 QG | Y@ Qg

d6Q AR |

adyeead : 2asslal daq QI8 6
dea dal gdal PR 629 6QUIdR |

ARIB : 6RIFRIN FIAER AR IR A
600QIQl 64IFE 621 R @€ 6 JLQ
Jaddal Qg JdAQIPe 621ag | 1
RSN REER AR YRR 62IR2N |
3.2. Q89 Q1 JAPEe A°Ql

ZI6d JR9IR FAQUA Y 6 PF
dIead K2R §Aag LI el
Tge a2l R06QI8 RIIRIe IR 2liA
Q1060 AT E ATYoisr Q@8 | aAad
dRIe AGe @6Q| a9 62 HY
glecq U6dIfo c2Iad| A°ga1e
AR, UREHITG S, PR, s 9L
00 2a6fIe, AR AT OeY 6 AR
gl CReeR YR JaIea 68N gIBq
2R QIS6Q J2geN | JReee JR o I
ARIAT [Class IXQ @190®Ie 9@ Tissue
System @QIGEQ (JV 42-43) Q@ FILER
AR FAULIRE ]

3.2.1 o= QRS (Blood circulation) :
IR OB VLIIRNR IR QL8 &8
Qa1 @ RKIRG Q@@ (Blood vessels)
QAN | Y@ QRIgeaR JQ1Q JAQee d°gi
el QIQIR| 89 KR coHIURNg, JIN
96000 Q 1,60,000 @ERIFCR R @R 2IE
6024IQ 962a 62Ia QEF | A}UIR1
RIREE OF gRIeQ, el : JART (Artery),
dQl (Vein) 8 Q@6@4@ (Capillary) | a1 6
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AR CRIER QB WIEe *Rlq 2048
elies 6QlIe gt TR UGN QU6 RILY
2N | 2009Q AWRPFEFE Qld TRER
AR B APERIR 69R QB ILIDe 62IR
IR J6OIR 618 FRCER de6s | <aAQ
6RI8 2IRIR, SIRY 6 A AT 2SR
QeIea e @6al AARIR 6 |, 62Id
RIEQ NPYR CANTER 6R18q, LIS
TR 6 BEQ R 6RIY QI 26 |
Jdelee! ol 0@ 6@d@ (Venous capillaries) 6
J6Q 62I¢" dal (Venules) QI 64 QeI
QYIe 62IR ol FlUg d6ad @6Q 6 Sl
CRIEQ gRIde coIn 2009 2Ieq s | dl
QUEQ Q| 6T AERISR 6 FARS 64G
Q8 60M 621R 9008 adis 26| YLIRQ!
dUEQ Q@88 YR 96dd UEQ @dIFR
(Valve) €@l IR6Q Q@ dol (kISR J8q
66 QI6eRE | QaRaa 268 (William
Harvey, 1578-1657) Q6@ @68 54 @12
2T IR OB FUR ABIRG 9 GIl Yelse!
AT @AM | AEE SRIRER 200LQ OB
AR FATER 69T QIFEAR AN B AR
Qe 62in dl PR 20daq 6XAIEQ |
0B ARICRIER ABR (@ 96] AR AR
(Closed circulation) @I |

3.2.1.1. 2088 (Heart) :

AS9Q QITLR FRIIPER, 9@ FATY
AIZ6Q 8 FRIPAIR QYER AR QIR 2ods
Uede | @68 Qusdigd SQ 20d9R QA
dig 12 6Q.8, 6aa gigt 9 6Q.8. 6 62K
dig 2509 300 Q] ¥Lla Q& AT QIR
20d96Q Q@8 <I6AIT geald] QUQ 9
dealaq 9Gae| (Atrium) QI 2P0 (K6l 6

QN URR) 6 0F QR YERIFR CEan
(Ventricle) @ 902 (@848 6 Q91 &)
Qe1dIN| 9§48 Afe A2 a§ daeldal
(Superior vena cava) 6 §¢] 91218l | (Inferior
vena cava) QIFe Q@6 Q80 A8 Q@R \Q°
o8 Gea 80 IATQ AR (Pulmonary
artery) °ga | Q191 2RQ A2 g dal
(Pulmonary vein) 8 Q¢! FRG A2 ALRIART
(Aorta) YR | (62 3.1(, ¢))

20090 URL-AR0 QSR e YERIY
8 Q@R FRIFe QYRR G QU F6RIT
JoRl JeQl Q AQle' R RUTR! RGN |
RdIFRIQ d6oie de@lq digel (Cusp)
QN | QFdl 2RL 6 @8 GRY QLR
3 dIgeIGse @GR! (Tricuspid valve) 4Q°
QP 2GR 6 QI HRA AEER YR AYRISTY
@GR (Bicuspid valve) aIN| GG 6
A2REM Fge FUFRIg A8RIGE KGR
(Semilunar valve) @QIdINM| 2RQ 6 Fa0
RIGE QIR Fed o] 99 Fed 6
QRALRT RIFE RUTR ARRLRT 2
CHIRIER | 604 OB 6297 60ITN FIER
delge 621R2IN| QISR 99 62106 OB
ca@ales gaq caddica 17| 2edee
QEQIT YERIF RIQ QI RV AR @Y 6
eI dIoe e 69191 @led QI dg
FRAQ YEFIFY 626R UNRINYD OB
ARIART IEAR JQ10Q VR Ut
RN | QIRINITS FRUQ LERCR TRER
ANRIRELIR Q@ FAT AR 621R FATAR.
ANl (G2 3.1-9)
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\—J F ARIRIRT

= 7% qAT AR

ol¢ 2R

20AR

QF8 Foe
Qe Fal

g Qs

[62.3.1(@)] 768 20dda QIYE0Q

e qaga vee QA FATY AR

ol 2RQ _
56 aigeidan U8 0RIQE @ISRl
QAR
QR AYRIREY KA
aq qeliel” )y

QA R
QNP I .

QJ8 Ao

[62.3.1(¢)] 0éi8 2009R 2IRUBaI8 F0R
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20d8 ¢0% @Qael 6941 (Cardiac
muscles) IQ10Q 24 609101 @Y | ¥QOIQ.
AQY adis @ 6O9IR URYAE AEFIR G
Jere aGeN onea 2008 AGe caIRelN|
QIEISS Y@ 9g NS 2099a W 2R
o (Goq 72 2ol 9008 ALy 96,
AT G %@\@QI (Coronary Artery and vein)
QA 0B ARG AR |

Q88 Qo YUY YA 6 AVANRT
2009 910 g6RINRER 62IRIIQ AT

200960 URINYS 0B 6 YJRIAFLIR QB
fee 99RR | QSR 2RR 6 FRY FRICAR
URINYD OB IS 62R2RI 696w, @4l
J6 2P0 8 GRQ AIEeR NRINSLIR QB
LIRE 62102 | F10Q 616 2R A6R
0@ JEER 6909 CI9l YRR 20T LR
deI@e 621R2IM| ¥ deI 0@ INRq.
690 QBIR® (Double circulation) QLI |
(62 3.2)

YRR OB

9-{2Ergeust

UNRIOYD OB
qeqq e

of8 e

Qe AGQ

00 digel fASR!
QR digel fAGal
2004

AU

P&
S R R

—_
=]

- 4949

HEY
o
'
—_—
—

. FATQ AR
. CRRINRT

. 0J8 Fea

. Qe SR

—_ = =
DOW o

[69.3.2] 640 8 AR

1966 D AP :

120 2008 95 JeRIFPER | NIER
QLF 6OIN PR N@° 6N e/
g0/08) ZeR99e 9 A°906 62/R
2008 1 60 GIn QEg AN, INEE

OB QLIQE e CIPas K68 6 ole/
SRIR6) ORG Sy 9eIf6 €Y/ OB 60
6a g 2008 RPN GeIfe 62RIR)
Y g@le) a8ipey @@ 98R9 (Single
circulation) @21\ /|




Il

6Q6TER D LIPS :

EQ 89 RRAPNCR 20089 09
geRI80d8 | NI66 008 6 IR 6
CoIN el | @Fel EPR6R TRk P0G
&lete) ERIPRRIP 6 Q) EPR6R FITR
IaRede a8 9068 EPee A6
CO6R QB Prd IR 9604 KR2IN &R

PREER SRR a8 8 ZORIPPelR
Q6 Fgld] @/ PPA8 ACRIPR 606
86 Q@ MIPT FRIEPR PRI Eefy G180
6N QA 66T 6 E9Y KRACRT
010668 6209 IO A A28
G068 62IR8IN, NIalR @7 9898
a1l OREIN| 664 690w Rl

107 @61/

QDI : L0090 A6RIOP 6 JUR?
el 8B, NPT RIEPR GRIPe 6LIREIN]
200890 A6RIEP 6X6R OB MNP I
QFaN | TR AR PIPER DR GIE)
QREIN| FR? 6067 @8 76 a8 MAwT
FRIER SN 6 MR RIgER ABPIE gelEas)
PN B8 gL/ TR6R MR PIPER
6a8 o/a 98 99 0/2lg a9/ (Blood
Pressure) QEIN| 28998 ACR/00R00
ekl T (Systolic) €18 6 GUP? 6076
Ornl OB o0y GkIESYN (Diastolic)
0lel RLIIN | AIRERS e 99 156 PgleT

600 demm &8 120 6 QR@ane (120
mm Hg) N9° @I9/68na /8 80 £1¢]
gieea? (80 mm Hg)l @e/¢)
GOCANMIERITeR (Sphygmomanometer)
QIRII6e AN 6Pl DIR6le) MAIPT
AQQOP 606w PV PRAN/ NG K5
0w/ @ LIRNIN6RD: (Hypertension)
RLIIN | 8% DSV 696w NPT HIETHR/)
aalee EIN |/
deauR@ QI 170

Q@QId = = =
LIICma QU 80

mm Hg.

3.2.2.09 @@ A6 QU6 :

A28Q 26e AN RIQ *AIe QT
JaQl ZRYeF | d1eQ 6R16d gie @Tem
ol 482l ceIRden 69 Y0 B QAR |
@8 AP QIR 69 A6 AB IS Qe
8 Q@adle @@ 29| gedlea gl SaQ
69160 Q@ @7Ie el QG el |

82 621 @ QAR Ve T 6
QT AR Agea @l (Platelets) LR
Y6 2R TREQ VYRR YEAIYER
(Thromboplastin) QIE@ 4@ REAEYITR,
(Lipoprotein) %@@ﬂl el Qe gl

AIadaq g (Ca™) 8l Y96
QagGea dlglea a9l 69199 6918AR.
(Prothrombin) @ &A% (Thrombin) QIF& 4@
AR 9 YRRIRNER 980 QU] AR,
JRIREQ FIRGERIeae (Fibrinogen) QIC@ 2y
@ e-690Q FIRde (Fibrin)é@ dR€le
Q9| 2QRdIE 8 93U 2l @ TINIR,
6dIGR 96 ¢In6a O 62in 60K 1@ 9]
PR G Q6| Y@ FNER ARRdRl 6
ULeRR 80 620 & QIR QUER @
doRl 29ad SR 24| TRER TR OB
QRIR JEERR 99 QRYI@ 90 CRLIN |



IRIPN

Q6cIUER QB KIS U/ g@al
0 §g 6 6aI8 P2l QIR UYPRAIQ RO
gerIg8e addbea
(@) egefe 2, gae
(@) aedeces 2% giede
(9) TREQ 2R, AWBRER I° AR
—— ol 21gad 94 6 0edIe aR
dal 8 UIR! QE6R B QUGS
2RQIER KElIS QIR 2N, RIRdl 90 @ 626R
gerlg)e 98ay QR 2I8el A6R @8
dRgIsea @aIRQ (Heparin) QI9@ 69169
Q88 dlol aeq @ls ARG G9 QR |
IR IR 6919 AR & TR (Hirudin)
1 08q 9le ABAIQ AR | 6B
6AIGAS YRRIEMS (Sodium oxalate) Q|
60I01dA 2RRIEMS (Potassium oxalate)
QP18 ARE QBe Sle QIfelg SRR |

3.2.3 @249 Q! Qegl<l (Blood group) :

J6oie IB6a 9@ fha ode a9
a8 ey QIR AUEEaRRe (Karl
Landsteiner, 1868-1943) ¢6¢l 2IS€IQ
RQeen | 2aIR 1930 AdLEa Gl 6R169R
JOAER ARG QUM | 62 QHIRSER
69 6RIP0 ABRIRQ Y LULASER QLR
@@ G6a9 6QIGR | 9@ 69IGeR 64 AG B
RF6Q Q0 QER| ERIEE ARRERIR
ZICRSIER 2Rl 1@ 691609 86X (Antigen)
QAN | JRAIER 6920R Q88 QG 69I0R
A2l Y¥9G (Antibody) Q1N | YEE6RR
6 §0Gq F648Q 6208 U@ A0a Y§F
6R9R 0ol JR ARe Ad6creq Sed6a |
ABO @8 @6

ENILE OB AR ISR 2l YEeae
Q° ggiea 2ol §eEa 20l a06a e
@0 AHITER SRS 8N R Hede 62IRE |
i@ Q0w 6298 A, B, AB, O | (A081-3.16Q
¢ RER A 9o QAULIRE 1)

QAQE-3.1 : Q26
e | eeed 1§60 RE 6% Q0lq
Qe (6RIZC o8 (gRea 08 QIF FRURE
@del Zoadea | gl 69I6R)
2l 69IGR)
1 A A b (Anti B) A NQ° AB
2 B B a(Anti A) B \e° AB
AB Q99 A 9e° B QR “aeee qelel’”,
A Olg Q8 Jed FAURER
g 6897 AB Q9
QR RQUREQ |
4 0 QR Q@ “dape Qlel”
a (Anti A) AT QB 69R dIRER
qQ° e 699f
b(AntiB) | O 9dq 0@ 9ed aaRee |

(NE6@Q ‘A’ 6 ‘B’ Q6@ 6 €@G ‘a’ 6 ‘b’ @I6Q ¢GQ)




iner 1

3.7 Rh @28 Q@4 : QI96Rea §6Q
AN YEITR QR0 & AR AR
G6QF8I PRIRER | 64 AGAFS (Rhesus
monkey) @ 6RI@0 A@BRER LY LLALER
R Q2 9RIR 2IH6RR 6gI6R dQia 6Q3iem |
@ 29600 64 Rh ZI462% I96Q Qe
@EM | J6Q 642 Rh 24600 @8 AS8x06a
2ela ¢l 64 2ISEIQ @@6m| Rh 2Ideaq
Q@I QESIRE Rh' (Rh 96@6@) 6 Rh
ZE6RR @ 2l EiSIeg Rh- (Rh 6R66516Q)
QIR FIRRS GAISAl | Rh- 9200 08i8g.
9% Rh* 20 08 LS QAN 606Q 696H
6967 9ReR QIYY ANy 9F 621 A
Jedlal Rh- QU@Q €194 62inel | 604
08 LORS gIg 968 NI AB 0299 266
Rh @946 899 @I&el 5216 @qa |
1. 919 QA CQL1e ¢, PR 8 2N QAR

IR 691N Geq 2eY JRea L8Rl

JReeR 6 AR A°9IQIR AU

621N |
2. QEA6Q A0 YRRl aR, LT 0

3. JE6R 999 62099l 6409 FRER
QIS 621N YA AR U@ QeT TY
QU GEQ PG LIy YIS 6QIRAN |

4. QEQ6R 629% ARSS, IR SIF, LA
Q° Q6LAR 6 0I'AP ARG gRAGPR
ARIYGIER FRQ JRRER 6QIRAN |

5. Q090 QUL 2riQ FR1Y Q1Y ARRER
PRQ FOFe gAY ALY A0S |

6. Q88 Q106 JALee JIR o8 9
QRIET |

7. SR 6910 0B QRER JRFIER A Y
6960 JMARsT RITSA 6201 TREQR
028 @l Q6D |

8. KSR Qa2 48 @@S-A,B,AB e° Ol
OB 68 200EQ) Uprgeier AR QIR
e ARPgoiery 9008 Aee dal Qe
Qide 62IRaIN |

10. 08 LIRR da 20de Y@ d¢ dd
2RINRIES FINAER |

11. Q68 2008 4 JERIARTA |

12. Q83 20J96Q YLIRYS Q@ 6
ZRIRELIR R g8 2R |

FIREME] FRICER TG 2ralg RRIEE 24| 13. CE0Q OB LAY 690 LIIRG QLIAN |

FlRsas (e §9) - Xylem

6N4e (°QI@1 §Q) - Phloem

6@4@ 2Ieg6 - Capillary attraction
@69@® - Transpiration

8949 - Blood group

AR - Artery

Sl - Vein.

QR dIgeISde @A - Bicuspid valve
00 dIgeIRda @ISRl - Tricuspid valve
PR - Atrium

QP9 - Ventricle

| SR QM1 |

Zlél@GﬁjG?l - Platelets
684 - Thromboplastin
GQIQQQ - Prothrombin

gAe - Thrombin
TINDE6RI69K - Fibrinogen
TIRSR - Fibrin

QIR - Heparin

Q@R - Hirudin

46eQ - Antigen = 9G04
§9% - Antibody = god€e




e S e

10.

11.

e 1

JeIQP1

88 20d4e 2IRNUBAIE F0e Qi |

Q@R @7 Jal 6 UART FRIER TR AERS Q|
08 @I} PFIS QR QI |

A8s 2008 2ege 6 QY G0R Qde @l

QEEQ PN JRLERER I PgYF Qui |

A696Q @0 06eee AdRgel Y@ JaI8s 9df AQ
88 2009Q YRSAIE FORR QIFe FQ dwe @Q |

casn G|
(@) 690 AR (@) QU@ 0q () dal 6 AR
(@) oa o4 (@) 6ade dads (&) gre ol

eITEQ QR G2 |

(!) 6040 2RSS 64g PPQ IAeee FUR 6LIRAINM ?

(¢) &ige Q@6 Fod Fde QQUARS ?

(9) (&8 2009 J6rld 8 QUITRIQ 2RFe 6md |

(8) 699 FEPeE 64y 99 IR J8Q 2gRIE adis QN ?

(@) AEIEQ FPQ JANLRER IRe IR QAR @’ ?

6QlGY QIR @R @2 |

(@) 788 ABQ 602 0I6Q 2IF6RR 6 2FeF QRIS ?

(§) AILEIRRQR 687 FIOA AIFPT 6RADC OB FTFR ALSQSER Rh AIFERR, AR
cQgem ?

(Q) (&8 2odd 6a6o JenIaRsa ?

(Q) 9960 JYE 640QIa HUR QUNER F2Q FEQ 2dy YLBAE 62IReN ?

(@) 680 JRe Ol 609 98 ALILIER FIIRAER ?

6QlGY SIR6Q Qe &Y |

(@) 699 QBRN YR A8 IE8 2699Q, IR ARG 2dq JLIRe 6QIRAN ?

(8) Je6q 2R 29de 699 0@ 98q 6Tada PR ?

(@) (@8 20dda afd UR0 8 QT4 FRY QAR 6RERIT digel A8 adical Q@g ?
() ORG ¢ ABIRA FRIER 692 JRIQ AT Q8] ?

(@) 2600 QUL 2°dQ FR1S Q¥ 2RIAEA PP FATe JFIQ '8 QRlaN ?



I1so |l

12. Q9YYIR 9o @ :
(@) CQ6Q gg0 69edia G Qlal JRede e2RaN|
(¢) QPG 0B 60R JQAS MBQ el |

(9) QIFt 2ARQ 6 QP FRY IR AR FUTRl ____ dIgelede |
() M6 @0 __ Fg ARIFER 96Q Zrdq JaQIge 621l |
(@) @6290 QI @8 G980 62lnaid|

13. QIRUEQ GZE QTS 98 / I9gEq QeRIR OR QY 6nd |

(@) URT QIFEQR CEIY FRIRQ QY UdQ OB °YLe 62in 2008 Olka JL6s |
(&) Cd8 2009Q QIF YRS 6 AP FRY QRER 9IR dIge! 98 RAUITH A@F |
() CEF GMRRER Yaa AINe dRla o8 AIRE QAN |
(2) 6040 QTS JR FRQ LI AR QR |
14. gaIfl Q@& dRQ AR 69Y Qo190 IR AL ARG Jad @’¢ 629 6Rd |
(@) OF6 FRG : AT AR : : QAR 1 |
() 6919 AR : 9Q@Q : : dde® : |
(9) 6RI20 OB 4RI AR : ALERR : : YRA :

(2) 9P 919 : 69Q : : 6RaR ARds : |



b " — .
THO.JUC

SR

(EXCRETION)

IR G 6RTER 6XIAUAVLR
Jea 2eee QIRaN| @ Ang Al AR
2Sdie RUYB AN 6 NI | ZIEe g4l
AR N 6 YARIFQ 6P IR PR
9@ AR | (SIRY 6 6ATE AR 2l6e
gaf ZRINER 2RISR Q6L 1) JNRER
62R2Q1 Y CYUPY IR P 6212
Q@‘i@% (Waste product) 91 d 2R
8 QPR | 9§ FREQ N F6AY QY|
@ 9949g96q Fu1de @8 dala foa
JR6Rdq d9SEII8 Q6| TREQ 6RIVER
62229l §6Q 6F9AAAFR RLIRRIIR
AZRY QRIP Q6L 6 IR IY Q6L | @
4R alg 6008 Q2IdIN| 6Qee 98
(Excretory System) ¢ld¢6Q dQUQQ
q6aIRe, gael, 96e Yde RIe1e eRIege
AEIAe 29 YQ° JRIRER FR 6 AR A
26 JQIa ARe QRIS Q62 |

d0106Q JEAIQ 9AIeY TRER
6AIR2l 90 IRl | IEAIRRI U9 QNI
aQid | 9@l PR 2GFIQER LREIL | Q1S

6QAIRE dIQ dIR FERIQR | PR I8
G AR 622 6T AR el
Qlal RUIARY 218 dAEdq. F1ITe
QR2B | gRea gISF0IEa 62 IR QR |
604 69716Q dQ1Q6Q RGO 62!
6AIR2IR ARel (Urea) @I 90@ 9d@ (Uric
acid) 60 9SG @R JARQ FEIke KRB |
Qe Aldaeq Add 08l ARY A
A4QUaIA1 dIdl, 697 RPIY ANLLQ,
AR RIGIS g d1Qq A0 Y4
PQAUACRER AY1, AN 6 JOF JAQQ
209 e F99e @tale |
4.0 QIO6Q QSR :

671QQE JISNIeE IQe6q MeaIRell
Q2 YFIRIFR AARRR A6 621a YA
Qg 62iReiN | 98l (NH,-CO-NH,) @76Q
QRd1g, 694§ QB6Q (8 2 QRN6R
d2e5aN | QRR6R 8Q 28 2Rdl @9 4
PREQ 291906 6217 o A2 QIQQ
QIRIRYN |



Ins9

Jdosk 8 AIYAAIREER I6AIFIQ
0@ ¥4e GUR 621RaIN | 9on Y496 ar6a
dig 2QQdligl] 604 g8 GUR d6q el
QIR AYRER UG 621NN | QISR Q!
R 08 G0eq gadla 64180 621 IR |
g 90, GeFr 6 A UG ISl 609R
gRAI6R 2P 9P 89 908 FIB | gea e
e A2 S9de eaipag|

glenaes 600 Agq <09,
dRIecae 8 AIIQIReIEa SRl 69¢Rlq
dem | ARl dQ R6RI81 INIFIER 6Q9R
dedl gledl €al 6 @8 dadldea
A6RIG@ IR (Contractile vacuole) QI
QGO coIRaN| 98, 2leel 98 ¢ eda
gavies 668 6090 2 QIR | 6996
fRIeE0a S¢l 6219 (Flame cells) 6096
AFRIee QY Q@] &2, 6119 98
diSniemen 60¢@el (Nephridia) gaued
600Q 2ot | Sdal 2T deseq Andelie
@@l (Malpighian tubules) 6009 2aQ I
QRN | 6010 JISNINIRTER Q88 Yol
6O0R e (@ AFPER 6 QR Ie°
of QIR |
4.1 Q&9Q 6N 0@

A8gQ 6Q9R 098 Qa8 Jedladl,
elea divg. 606 G081 cpgar

: QeI dal
QRR1A AT
QR

SlelaN]

Q160!
gealg

4.1.1 Q@ (Kidney) :

83Q RIAIR 0R 9RY QA J9Q
P06Q 671Q09a 20D 6 VT QAR
QG | Qaaq dI9e div da a&ad | 9¢
QgIg PR QAR @ digt 10 § 12
6Q.9., 9g dI9 5 Q 7 6Q.4. 6 60169R
digt 36Q.8. (G 4.1) | QR0 Q0Q dIFER
2Rl din2l 496 2R (Hilum) Q@K |
RIARE FEAR VR dal, UART G
QeAREH (Ureter) 9o d26 Ya coineiN |
JodRd 60a Qaeq 9 Jalbag. 2ied
(6@-4.2) |
P69Q

.. = -Qaaldl AT
2lne

19

foR—

AR
[6.4.2] QRRQ AFETNIR 6809

4.1.1.1 QR@Q G0¢ :

deoia QR 906Q Q88 10 AdQ
2P UG 9Y Q@18 *@R! (Renal tubules)
QI 9o @@l (Uriniferous tubules) @ 60dR
(Nephron) | 96 99819 @RRIQ 661G aIg
‘@’ @ Gl 2Qfal a9 AYE A
QRRQ QRIR JFY ELRAN| 9@ QUG
QIBANIR. @ilddm (Bowman's capsule —
William Bowman, 1816-1892 & QIF16Q



Insai

QI0) QKN | g8 6aga d2 YR 69I
Q@8 QLA UAFIR 691G RN 9 SlIs
Qelg T6Qe (ASIR1) AURIART (Afferent
arteriole) QQIAN | 2| 6RTR QOER Y64
@8 26ra T 99 dIsIges] QI 6Rdaan1sa
dR¢Ie 621N | IAQ 6RdaanT dola A
g8 G839l Qo ATEQd (Q2SI21) AR
(Efferent arteriole) @10 24| 60900RI96R0
diolR ¢ 90| 1 Qa6 QAR de Qg
6RIRARIR @ QR 6adage Al 69l6rng
(Glomerulus) QAN | QBAYIQ QAR
‘@06 2| 6N QRN | OB, ABIDT
QAWIFR 60N 6RIRYLER IEQE @R IQ°
Q20121 QAIART 60 QR LI RN |
‘Q@2dl’ 1Y AR 9§ QIegl 694,
QUEKIGT | 69J69QRY 8 BEHIQ QUIAIM
A48 apddale de o QR *@dam
(Malpighian body or renal corpuscle —
Marcelo Malpighii, 1628-1694& QI06Q
QIFE) GI0e @8 (5g-4.3) | 9RR1Y AFRIQ
6R60@ 24l (QBANIQ QIIYR UO1G) Q@
Q06Q g6eR A 648 Qa6 JJo °FerRe
(Collecting duct) FRIEQ DSl | o Qe
ARRIER IRI0 621 QAR QPER 2Rl 1@
J2Q QEeR 6HIRAIG| Y@ dgada RIA
SR @@ (Pelvis of ureter) | g604e QRIQ
6915 6RUIN RSN QIR EREUTER
&lQl geisiel (Urinary bladder) @06Q éieiN |
Fol1g6Q o g6 62ln Q62 8 dadl
ARELER Glal 9aAlst (Urethra) 60@ G9Ide
62IR2IN |

[60.4.3] eagaa Z°d (ARdtae 94)
4.1.1.2 696919RLQ RIY :

69/671QNACQ Q@Rdl QY AHIGE
62IRAN | 696FIQRY Ge6Q QI UG IF
0R6IR ABER 2R OB AER 6 FF Q@
Ygedd 6gIFR 909e 6LIRIER QR 604,
QI Q1010 I AN AOY QAURIR 218 621
QRRIE PR GE0] SINZIEY | QRR1Y AR
QO6Q J6R% 992l QUINIAYER QOER PR,
geale, wdeql wde, 9o, gha de
@IGaQ, 6, 6dIedes, 6QRURS 2D
QIR |

geaIe 6 E6Rl V&a 8F QUIRIE el
QIR TG ACLITN 62RANIQ 6AFER
G9Ide Q62in QAR ARRIQ 6aR QR
6@de QRN Q0AR JMESIFe cQiRalN |
@ 6Rde a@eale {4 gaea ke
dR8e 29 (9g-4.4) |



Is% il

7e6a Fe1de 62@gQl aAINRT
QOEQ Mo PR 6 YA ° 28 IR
2oe de, ICRR, R Adl Kall AR
6QQIRe, 6AISIAA 6RRE S YU |
969 G6aleRle! (Urochrome) @lle odeel
ol 62Q @66l 49 MNBQ IRl QFF AV,
2RI |

Q@R AR
TR QIR
QTEOE AUUART
6916F1QRY
QBUINY QYIOLR

/69001 Sl
Qeadal
g1 1

[60.4.4] 60<R (JEFR 9@ 1)

99 6RIAQ g6a ERIR, 696
6Rld Q@edRl @ aN| (e6a YaR 6Q18d
QAR 6m 2 Jea Fd6q 9ReAR
cQdlicem olel 6ald 9ol |
4.1.1.3. 929 24 QI :

QERR AN QI 6298 SRR P G
UIPOARE dRfIde faad, Qe ¢ 6
SQia FIgl FARE KRRl IIEFIeE ATRR
QA RQQl, 1 A@ld FARE 6
Q6216aING Q. (Erythropoietin) @I1@
2Q671R AR AR 6RIZE OB FER FUR

RAVEQ ALY AR QIRI8R RIS
(Filtration), g@86€1I8&! (Reabsorption), IQE!
(Secretion) Q° PFIAR (Excretion)— (@
QI6QIF daal AR QAR IR
UBBAACREER AZRQ ORI QeI |
4.1.2.61Q10Q A 6QQR AUk :

90100 @RIeg @8 AGIgea IR
2IRIRsa ofsan HaIde saIReN| SR SR
odQ 2RUeR Iy, €aAIR 9F6a Q@8
6999Q | 08Q UNRE, AlAIRY Yl
6480 621 J6Q ¢IR RNAEA IAUAQ
Gade coIReN| IR QVIPE 6201 TRER
QIR SR 6LRAN | ARER A2 FEGG PG,
§8 9019g FdI9e *QQlcq AAAQ
celnaiN| Ageeq QQIGe ey el
FIRgel AR Zedard, AN QeIfe,
CAITE QARRERIQ FULR dRIIEQ R
622299 @408l QoUId dead a2 A4
IR Qoea JRAN, J6Q 620IQ AR
d2 FaIde 6RIRAN| 1RIeql §34Q IR
6967 FATIR INRER AW AFIQRIEL 6
PRIY QY F]Ide cLIRaNg|
4.0.0. 20Q6Q 699 :

Q860 6099 AR YS9 Yol
600Q e QAN| Aldeg Jadlea R
G0 QURIe dQld RE9R 6R6ee G6dd
Zed6Q 920 621Q Q62| daQ 9 91PN
(Tanin), €4l Q1 6Q@R (Resin), 20! (Gum),
Q (Latex) N9IQ 66015 RIS | 603R
6 6RAREA 2SI B¢l (LREA SIS 2 6
ARE R &) We° de6RIRl J86q 2l
LREIRR 6 B JEER A FERITR AR
@adIa (Alkaloid) flil YQUR @8 Q|
Pea 2INQ RURRER 26| 1@ @Il



1158l

dQIdgée 69ld a89a I8 621 Qag; 4. FQI Qe En) 6 LERIFRURT QIR
Aol 02 609R e Q2R ARl 6000 gdadl Qdee @] &,
PR | QEER CRAIGT AR AR KOS 691 693G QIRl, 69dc! QF sl
AZQ YR 6909 TR @I @qald| 62I8 QIR NL° JO AIRIRIR AR
QABAFNER RRYQ I8 CRITIR FEG ATlY QS PG HHIAR @53 |
2eRAe @Q2IB| QBQ 961068 AR ARl 5 oge e JAIRR QWY 6069 F|
diEl 26909 d@agiea QRN | 2eaa 6. 9604 98 10 ASQ ZNe 256 9
QE6Q AFINYIFR 6RIBFRIY QARG qaqie ;%g@l ol GQ;Q Qe q@g |
°GR10 621NN | IREHTER 63qEFR F1 ‘ - o
. 7. 6992 601N QE6Q @8 @9 294
JEER QLR 29 8 J6Q 9RYRgeQl 99 o
~ A by .~ e QBANIY QUM 6 AR QET 9dd
I8 ¢GU6R | 6059 8 IPR IR FIeLIen -
~ 0e°ge 901 QoeR |
JACe FRERAER kI LYL1E RN | < .
.~ 8. 604R QBEUIR AUIIYR FRIEA QL
2leq @8 dgem Y g 4
p 69671QmQ |
1. di§l $0106Q 99Ide9 Jadly @10 . R
< ~ o 9. 696INIER OB B4 R AARE
62929 PRRY 609R Ystqlal FEIde AR A9
S egmamj i B
~ 10. ¢e6a QEIde 62Rdel 99ld Qo6
2. 60IQee giSidlos 9996 6IGY s ﬁq HGM?J - s
Q2 ZFIRRINR QAINES A°6dls 62IR @, 4edl, gIehn, 9ag galea
2R [ge RN | el gl | L
3. Q@ 6 AQYUAIREER I6AIFEIQ H. %@\@ Bl 496, (i Qﬁq R
afe (de G2d 60lRzIN| AEIARER ARG @R2IZ |
L SIQIQR1 |

Q@HQ‘% - Waste products

6@ - Excretion

60w @9 - Excretory system
9@ - Urea

9e@ 9d@ - Uric acid
LERG@JG1 - Contractile vacuole
§9ll 6918 - Flame cell

6a¢@2l - Nephridia

Q@@ - Kidney

Qa1 Q@@ - Renal tubule
Joee @& - Uriniferous tubule
Q62I6URNIGR - Erythropoietin

26U6Qle| - Urochrome

6<% - Nephron

QBNIR. @YIdYm - Bowman's capsule
69l691mY - Glomerulus

AIRIL2UR G??j%h\ - Malpighian corpuscle
QIQ6N @@ - Pelvis of ureter

AQleld - Urinary bladder

?I“@(JIGI< - Urethra

909! - Filtration

J86<liYSl - Reabsorpton

QS - Secretion

@9IQR - Removal




Sl

© N W

sl

JeIQP1

6ORR @'4? Q@aa Uge 6 o 6md |

Q@RQ 609 6 QI 6RY |

‘QOEQ 609’ U@ S QY|

JQ106R LR AR RO 620 FMIRYIFRR FIF RS | 671Q0Y! JISIAIRFER
2| 609 QA@RIRER JASe 62in J1Rq FaIde ceIRelNd |

A69Q 6099 02 Y@ AFIEe §@ AR @l

QRAQ UPETNIR 68991 Y@ ARG 6@ AFY Fal

$Q A2 69J6FIRAa G109 adel /al

6JAER R@Q @ :

(?) QF@ @UQ QIR UFRARENE R QeI ?

() 6090 08 QQq LI ?

(9) 651Q9€! gIIIPREa a2l 6220 G2IR 297 A8Sa I 600R 2eaa Qle
end |

(2) ¢ R o ada eady QRa ? Je6Q 609 URIR YR M@ Y 6N
RSIC6R |

9. 6QIGY IIREQ Q@R @ |

10.

(@) JY6RIT 609 IR UNRER 6097 2t AR DY F6Q ?

(¢) 8igQ 699 Ol6Q 6LIRE YaRIeq TRse 29 ?

(9) QPRQ @896 609 2REAIR 60 A8 Adel HUR FEIER QIRIYY AR ?
(Q) 603R6R 6% 2¢] I ?

(@) §2 8 6AINYEPITR 6ARE 609R AT AR FI AR ?

I 9e8 @Q |

(@) G2 6 ALY WAIFAR 6 90 @@ d01eq FAIde @RaE |
(8) QRe6q gl UGYY el 9Fq — qeldiN|
(9) IRGRAR @Ral @ 6099 AFQed @IdInea |

(@) 9P diél SRIeEa Ay N6AIFe @9l QA d9ieq A9Ide @telid |



11.

1ol

(@) 091y deea gl Fealde 9@ |
(@) OGO PAEACER 6RR 6 J& 9e4eg 2°gele 62RaN |

QRUEQ GZE 6QdlITe 98 / I9g8] Qaria OR QIRY 6d |

(@) 90106R 9EQIQ CAUSY TRER Jean 96 29 |

(¢) PRex déis daleg AYQ Joe 3¢ Gdad gaal Qlal QIR 219 dREREq
ogIde eIl |

(9) QI 98 IRERIY YENAIRER 6090 Jadl 62362 QRl AHIGE 621N |
(&) A68Q RIgAIQ OR 2URq R9AQ 2R FP6R PG Qe Q@ |

(%) 9R6RI0! 926 F6RI0e JQ AUtIa QLN |




IADE G AAQL
(CONTROL AND CO-ORDINATION)

19100 Q& 6 Qald YQ° dAag
6006 dadl G980 fdl AARERIER
621N | QI'8Q1 d66Ya PN JRACIR
Q21991 (Stimulus) QAR LR WL
QY 8 U8 2@l (Response) gode
A eq 30 F86 adaN| YR Fad
Q° GEQ @9, gagll 6 goadl fesq Qe
gl 2eYe Uedin | B 2l QAR
JRG6Q 62N @2 JENAIRFER F9a4
Q2 WIRY AFl PRV AN AALED 6
JOee 980Q QFiel Qg |
5.1. QOQEQ F926 6 ANQQ :

RE6Q AR da 6xled QIuda
08 Q2N | 604 6@9R 609 AALLR
J@agea 09 @00 e JIAER eI,
AIRES, 24 98 QeY AR AQRFL
gl @6a | (@ QIdIsa FeUFE 62l
639 QUGS 99l 6208 A8Q 2R6AIR |
disll FIR6R R1URIR goRYl JR Yo
08 9° SO QQLGR gFel edlq olel
008410, RIFIRIRT 62029l Yer ABA6Q
2REAIR QIR AR 6 Gl ARG 2 |

5.1.1 R0Q 26 :

OO0 G9ad 6 AQY Jdadlq A8
2060le. IQUede @QeIN | @GQ 2RQFa
6QIGY Q@ QY @ G9q 696w FURe
a3 | 9@ QIdIF afe 6RIEsa G6QIG
6QIdIe QeI : 618 SRR, ERIY JARS 6
68 FERLe QR AHY 29 |

206FIRER 659 UQld Ye° 6QAIER
4o @¢ JRANISIER 8 Q| ALVIER IR @
Qoo @Q2IE | 6996 de6 e 6
QYR Qe AlRIQ&es ARG |
QAN F0Q dele Gaad 9!
2N | ORE @ 9Ll Q8RR )l RRIS
gadig Fad QAR | RAILREIYQY ARIR
(Auxin) QIFIR 2Q67IR F1RERITR QF, QIR
Qf, IR 8 TRQ F0R 2L FRQ 9aVq
dRIGe @QdIER| 2R Y 2QEANRG
TIRELILREANR (Phytohormone) QRIKIN | @I
QHes A 9RIeQ, Kall- 2Rde (Auxin),
@EQNR. (Gibberellin), ARACIRNAF S,
(Cytokinin), 98IRR (Ethylene) ¥° 21033
@@ (Abscissic acid) |



Inse i

5.1.2.26@ 206718 QoI S92 :

2ERR, RIGIINR, o 99 ey
RR100] RO A, 69Q 8 JER AYRAFER
Joaal 98 @QuIB | Tnes 62 ALY IR
2q69le. S8 FaIg| 698 easaln &
Eea 9F 6 QQld A2 GRQ 6F9e @9l
Qal: )19, de 6 Jeq 9F, QG I
URQI RRUIRY FUad @Q2N | Y2l RERER
26RIRIQORAQ (Phototropism), RUQLEAR
(Geotropism), 8!@@}3@ 6@ (Nastic
movement), 6RI91¢1Q 96 (Stomatal
movement), @ 9SS! (Ripening of fruit)
QOUIGR okl Gard @RalN |

2I2Ql ZIEe! PI¢] 69 AR IR AR
g@all (Flowering) ZI6RIAQ 210y QT6R F6Q
@6Q | QIR 6RIHRUEHe| (Photoperiodism)
QeI | 2QUIRY REUIRE 64 QA
69606960 Q0RIQ (10199 ZERIRNY
(Photoperiod) 9, 6A606Q6R GI'Q DREQ
6g106@a (Florigen) QI91@ SRS AL
2Q601Q. GYIR 24 Y@ AR VYR
IRIS] dRQIZe 62ln 6Q06Q IR AR
Jagleq LN K6Q | 267IR 80, AR
TIRESIERIE| (Phytochrome) QIF1@ @ o4
Qd@dl (Pigment) Q@I | 6T|A6RR 6
TIRCLICRIT 2O TR VAR JRAIG.
F0a8 908 |
aIYE - 1:

60IGN @GRIR |2 (Conical flask)6Q
did e@eal T|aa 699 (Neck)q 4@
Qle@IR (Wire mesh) 6@ 2IRIoe @Q | Gl
PR QY6Q 2 @ 3¢ dQY AFERQQE
621R2Q! GROG Qd | @ dIF 6HIRIYR @

601G R9® QY (Card board box) 2|
JIAGQ QRFIe (@ QY FRIEA YRR
Q¥ 690Q ¢aRleq YR AR ARR
6UIRITIY 60 AN AFHE a8 AU 9Ge
(62 5.1)| 9@ OF QQUEQ 6d9eq A
PEM UMY ARG QNS 2IEMERIQH 621R
2leAIa 2Ieq 96wa NG| IEh Q@a
62RI ? 6U606Q6R IEY QBT eI
diRnl 2R 2RISR YRl AeqTe canl|
6606967 W9 H0a doq 2ienie 2R,
Yade U0 Gog JAQIEE conl | 2adaa
JALIE @LRIQ 640IER &R 6RIFYPRR Q&
A0RI | TROS AVIRER A AIY AR UG
2l Qg 26N 2R AAUCLR | YAISE AEE
ACRIR AR TR |

—
¢ L]

| Y00 209 <ol \

Ig 2RI 2Ieq 10 Sl
6P g

[60.5.1] 289Q AR

5.1.3. FIRELILQEAINR FITFIAG! :

TIRCLILAEAR. VIR QY 669
dRdia G9ad 8 AQY QIR AFe
Qeies QYRR QY @2, Qal- QF
P08 8 ORRIGR FUad |



I 8o Il

5.1.3.1. @& faad :

TIREFILAEENR FRIQ YURDR, FAEARR
6 ARCFIRRAFE. 96 9F Fuad @els |
FRCORR, UARQR IR 206710 SI6l 6 QIR QFER
ARIge 62RAN| AMITER AREIIRNGR
68 FRRRR 20 QF @GN | Y& R6AIR.
ARG FIRE-FRAURE 6212
ERIFNIAFER 2D RN RS 29|
Qg 6 I Udeld, @8TR 6 INER QF
0090 2Q6AIQ 2P JAASER 2N Q°
206718 JGFIE A6 IR AR A
F0Q 26Q| QY 8 IPQ AYRAITER 61T
QE IR 2067IQ Q@2 QISR 2IQ
6Q0I6Q Q2R Q2 QATE 6RIY PR 62N
ddelsl QFUN| APRITR PR 2RELINR
daI8 QCIEs Q1A dIRARIR @F JRAIS ¢l
00U @¢| QAN |

0ea QF Guad @ ekl dIR
9@ 60 QIR | QU6QUB 6R60R
TIRCCILREAIR, QAR RF6Q AR
62Q8Q1 696H ANRNITER I 6REOR
Q& 21Q@ (Growth retardant) @R6€1IR 223 |
2ledde de 6 YURe 1@ 694Ia 2393 |
@ 20671096a ARINIS 8 QF ald
@01, 99, IR, TR LA AWE IR
QA QAIRe *AS| ASR TR, TR 6
de €69l geq 62%6q @ QFeae
R6IRR IRl 9F dRAN |

QUEQIR AL IRIRQ 2QE6FRQ
RIFIRIRGI FIEQ ANQA QBN TREQ

QE9Q QUYe 9F Aaeda 2|
5.1.3.2. ORR9EQ Goad / d6 Faad :
695N GLUIE 98Q IR ARIR 69%

ge 2Qq ACIER ANIEIRY AN Iy
deq 98 Qg @ Qe | 60IGN FIgQ
JPIR AYY AR PIPIR VINRIE SCRARE!
621 FIFQ AUQE QRR YAV 6RER
QIRIQ QIRIR UG I8! 62IR AIF REQ].
QIRAN | dQ 906 QAIede 9T 26N
AR KRR 6069 2leel RIE AR 64
JATER AWia 2R QF QG @ 2Rl 696R
Q1966 Q8 62IaIN | ARJIQEGS
REQYER Koo 691N JPea da 62IR
QA IR 6AGEFNER PRARIN AGQ! RIR
Qe | 6492 2QAER 66IGN Rl ORR
429l 9F e Ie° ARG QF0IQ
qoelN |
@) 9F FRadR O
QELQ A9 JRIR ORR | 909 QIRY AL

dRIGe Q6@ N° 2R6AIR ARIFER PPN
JegaId 29 | QY ARUAIYER ZleRIR,
ARIRES OF QRYISD 26T | YPFRR JRISER
2690 QR0 0ReQ 2QRAR (Tropism) Q)
8!%;@65@1&1 @@ (Tropic movement) @RICIN |
(i) ERAFFRR :

2CRAIRILERR APAFAIRETQ I8 G689
A%8l | 2GR QI8 AR PR 96 aRaN |
N2IQ. QYR 2ERIRIQIAS (Positive
phototropism) Q2N | @8 69a AR
SaQ1e 4o AFR6q e EAIR 0IQ
QQ6Q Q62| W2 JEgR ZERRIQIAR
(Negative phototropism) @2I€IN |
AQIYE! - 2 :

6260961 Giwl (§€1918 - Hypocotyl)
QR Q¢ F18Q 6AITY Gog denl@



In8ell

AR 9@ AR FRIEA ¥ | 606015 IRIR
UJRITea @RIRIFRa 61T (6@ 5-2 6
CRUIINITR) RAIY| 2R 6R609E AR
ZgRIog RIGGY 6 2edeq 6ATAR 1R |

aYalIaS

ro
L
aodieeel porea d[Salle)
. ’ ) ek
Qe |

Qeg

el QAU QNG
[6@.5.2] 28GR 2R6FIR TR RIS

3-4 Q@ J6Q 699%9 I A | @’
6RYM ? 699 9RI9E e 2Add RIF
RULRE I9° 69R96 AFRISER ARIESET
REIKIRNG 699Gn ULIPER Q@8 | 22 2eY
JRIgee 2ienla 2R G0 PR ARG |
66010 QISR IRIYERR 6610 FPERER Q6T
QIR 69 6Q9@ @ ¥ AR QY
ETRIIRE |
2IQ @661 @'8 QEM ?

daele @I QUdRl Q@ @RI6SId
REIBRIGIR! @l 2R TIRARR FIR | 2Ry
dYEQ 2dY JRIYE RN AUYRIS eI
JIRRIQ 2ERID QR FEFARI | Q.
RN 69 IRIQ YRR AEARRER
QR102| 6919 60600 AARE R AF
QIR AP 2PQ FEFAR | I8 TS
daes @IGSQL @1@e. (Charles Darwin)
@2 |

(i) USRS :

ARIRSS @R 999 JUIR 6RRAPY.
2eds @R | 6e gRee 6oIn Q89
Ql IR YIR6aT FITeRg Jon6a | NRIq
MR Al ARISSS 2R (Geotropism)
Q2| ARISS enely adea 6o 8
IR 9URIR 629269 ARTe 62IRAIE | N2ig.
dQam @qu*QQQ (Positive geotropism)
QN | 78 2ELQ A4 QIR RN Faq
GoRER | 2IQ 999R MIQeas (Negative

geotropism) QQI<N |

Jo9R MNQeRR

[60.5.3] 80a IReAR
aQUVE - 3 :

Qe Y e adeq 9dade
AIFQRNES FETE Qdem oI'a 9F6a
J09Re 69U RIE AR PR 8 69Q
2RINe IR0 Q6. 2die, Qg 6
QeI [60.5.3]1 269 @ 2QeaQ1a 6
Ql 9RQ QAR 62IREIN ? QEQ IR FRIEAR
2Q60IR FGR6Q | 986 ANBAURRAIRER
QYEN 2Q6ARR ARSI LR OR 2°F6Q
QEAN e Y0I6R QF 2@ 24, @3 Fl9Q
AR QTR 2QEAINQ ARSI R 629U
620I6Q QF @0 241 QI8 QF6Q @ 2
62l RIGT QRIS 62NN |
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09 2067IRQ dRIe TNER JRa QF
QAQIe 621R2IN| P 69Q UHER
R6IRR ARSI P 24 6206Q QF @
29 Q° 699 °96Q LGl 69461 29
6406 9F 214 NI TFREQ Ira QF QI8
Qfa QUeIe 62IRAN| 622N IR QIY
Qe Qewadid|

26RIR, ARIGES OR, OR, AAAGES
gQldl 9e6 QY RR1Rl, K1Y, 60Q, JeQ
ddeiceq 9eadl ¥ Q2SI TRER
6Q0I6Q 2RECIRIRE QEAN 8 6Q9GaR
QF 2067IR QoI FYEe 291 QY ARIUA
JRQ! di RE9Q G6Q 2°d eIt YS!
G0 Ql OI'Q VUG Q9 FLIIEM | YEAR
QPER AR AR 6 A8 AALGR
JRGER 20671 Qe ARG 62PN |
§) 9F 962 ore

661G AIRQ@P! (Touch me not) AG! QIR
Q1 99Q 20 699 A6 PRI JEYER e
691R INRAEQ | A8 A7K T6R 626X e
JRIGR 29gI 6IQ ZIIE | YUR A1
6l afasa 9F wafe 29 QR | g
YRR 9o 919 dede 99 | 9adia
A0906Q 2R2Sl YPR RIS A4 64lIGN
6190 QMG QIR AR 69QG 24| Q48
QY QYRR AERPR FF0 QAAGR 616
694 R6Q 6 6AYFR SIAR T6Q | A FEE
QlgY AR1ERI 64I RO 6RIT6Q Q0 AALRR
JGea0 60q 2eq8e 66 QLA |
52. C&896Q S928 6 AR

ARATAQ AR 2] AT 6 |
&g 9ol 99q Qa8 0l 2les! 2Isa 2lisd

Q6o@ IR 661G g IR @ FUSY.
2ler Fead 6aq | @8 9@ 2010 646G
cdie 2 2iY 2oy IS 26g, 2N YA
26d 26T 90 6QIRAN | @ AQ AR e
QR QIg, I9° LR (Sensory) sk QI
QIdieIQr 62IRelN | 2IAQ QIg 6 AR
U 690 9909 (Nervous system) 610@ |
JR6REER WY QY WIS FTAER
1908 di8g 29 Q@i | didl foq
el 98 QNG afeed 486 HIdYRIR
Q65| 604 Igea 2N INAER A AR
A0S et 6 03Q QY FA2E FEQ IQ°
GEQ Yot FRIEA AR A8l F6Q |

¢lvged e QiR AQ0IQ QR
Y, A3 FIQY 9e° g S2el 61’0
2@ 9RQ9d| 6201 689 FRRER
QIgean Qi s A9 g A A
Qe8| Q¢ A6 €Y gIdl FIRQ
QUA RUFER QIYgea Y@ PR QIR Jald
AN | 692 QPRI ddeld Yesela AGY
(Brain) 6 @RI JgeIsl 9Yg)RIE (Spinal
cord)6@ 9Gde 241 @aea AdE G6RIT
dad QISER Sue 621 cQdiaN | el -
Y90GS (Forebrain) , CRINGS (midbrain),
6 9899 (Hindbrain) | [§Q.5.4] AA0Q6¢
@ G6Rl6 QIdq 99 AR Y aR
Aale Qgeg |

2gngds RINGS a8ng s
|

g IR el
[60.5.4] 7ga G6RIc e 2rdl (819giea)



Insai

__ 99499 5.2.1.1 69919 I903 :
el 049 6 97 @l8q 69a G109 |

-0daa Gag
dopeid 9@ I 9189 (Brain) :

RIS A88 2 IRR AR0IQ IR 2a |
AUR0EE 604 @l YR 98 §ga (Skull) @e6a YT
qgeaide €910 Q88 | (99 QIR ARl QR4 AR,

[60.5.5] 098Q G8Q 2°d 9@ AR Qe

ads

1. ‘c'll@ljﬂ@&l | 2.0:089 | [3. oa0ds |
() QAR () daees (i) ARNLS
i) 90da (i) YRS

(i) 98 2gedd

5.2.1 QI9Q QIYe

(Human Nervous System) :

IR Qgeaq 2i6F 66 QR s
RQAIRR!; Kl (1) 6a19 99ea (Central
Nervous System), (2) dIg19 Q1909
(Peripheral Nervous System) @ (3) Qo°@%
ql999 (Autonomic Nervous System) |
6019 QIgea, 999 6 YIRIELR 64
d0Q | Q99 QIR @6 lg, 6
YRR QRS FS) AR QR B
qigea 900 | 4 AL UeHER AR
GUad6a Qo°e e gfial &g |

| Qgqele

66106219 (Meninges) 221K | OFEQ QO
adll 9@ ol 2°99e e 199 R
(Ventricles of brain) @2IdN | 713§ SIR6S
e° I Ane @06 U9 JRIQ aR Tald
Q28| 9@ ooR 99y Ad8-67Q ad Q
6AR6QARRIN @9 (Cerebrospinal fluid)
QI | N2l A99q QYL Q.
QUIRER | 2ATe @l AIEen dd QY
6 YIRIL AN e AZFQ F60 FRIeg el
Qlocan FaIde 29| 696 FIRIP QR
OdEQ 6aQ g 400 G| QR3S 696H
@68l QUsdlgd MNP A9d 6ee diet 1500
QI Z6S | 2!l 2P SR QIR RN
et | M0l6Q A9 ANLEQ FRR AR
QIS @ IR B9 SIRE | QIR
ge ddcea add g dia 750 da @.
Q8 geige 29|

daa 389 2rdl 6 QIY : A3 67 QIska
eag, al—(°) agadd, (9) Aundd 6
(n) gsedd [60.5.4] | 29ndF6a (i) did
QIR (Olfactory lobe) (ii) 9A@S (Cerebral
hemisphere) 6 (iii) st 29AQS (Diencephalon)
0@8 | CINEY 46010 9ap d8eed (Corpora
quadrigemina) § 69@ <00 | 98adFEQ
(i) 29089 (Cerebellum) 6 (ii) QFF1T@
(Medulla oblongata) ?J@{gi@ [69.5.5]1
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@) 2903a (Fore brain) :29n3F6a 2!
dIGdIR AQEY0leQ UG V1R QRF |
6Q2dIR QSR FEE 9OR | F3 999,
ARG, QY AITFOIER QKR AQR, 604
69 geix | gadd (e QI 9@ &rdl
Q° Q| AR 2RIAER LIRIEIAP 6 AP
QAR OB 6218 | Y20 RUANXIG
QLPRER LIFYSB | 2R IS 418 9@ QU
Q06Q Fea eI g9edd, old (Heat),
@@ (Pain), @Id (Pressure), ] (Touch) 9@
QRYRIR Jeded Jdogel deld @R
ALY FEQ | OAEe 6R18d AFRI FIUER
e, U, Qe ARINER PR 26T gald
8@l QI eI A3FQ 1@ 28 Head K6Q
JaZINdEn AU QIS daein ¢ (Pineal
gland) Q@8 | Y2IQ Q¢ Q6 o<
26NN (Hypothalamus) 2li€l SQ1QQ
QIAClIQl, 200K, ABId, FAl, V9, QU4
ZIRR QUG P98 @6Q |

§) CRINGS (Mid brain) : (RIS QRECIQ!
(4 60I0) Qg a0l deq 6aa 00| QU
Q@d dg, Q¥ Qnew geeldd (Vision
reflex)q R9A6 RQARI 696R FIRIFR YRG
de 9010 §9d AN Jee8d (Auditory
reflex) @ 3996 Q6Q |

o) a8¢1@a (Hind brain) : 8036 &gl
dea Q@8 AQadd | el addq 4ol
Qear Q9| Y2l 9010Q AP (Balance) G
@I (Equilibrium) QIeea | 6al6d
@ledq 20I0, 60le #lden QI ¢d JGdal
ZRgI6Q F010Q QRN QIRE 0R, AUFER
9@ 60Igea 02 6291 IR el @l | AgaR
qgqIe1s 2Raden daq Q@8 | 2l 2
dQ ¢ld6@%a (Respiratory centre) @

206@Q (Cardiac centre) | Q@QId, 8, @14,
Q3 6 @Iy ARSI 9R QNG Rl IFEISR
o8 @6Q

II. 999« (Spinal cord) :

669219q JFFIEISe Q768 AQ 621R
dgeQ ¢210® (Foramen magnum) QI06LR
Q2R QYRR URES 621& | QI 2l
JRIAQ RUARIFER QI 6798 I
QO6Q AARINER Yol 2R QRF | ol
el 6 digl 45 628 @A | 19998 9IRS
Rl 6015681 QIR ZIQE I° LI QPEQ
8 QIRIER 69R62AARIN QA YRUFE |
QIR QA8 RIdieeal W2l (i) d91eQ
8Q QIeg LYee ARl ASeQ G
Q° (14dQ 6900 6ad I lelg
QCERR dQIQe FaQ QdIeIQl 2
(Effector organ) @@66q de6s| (ii) el
23l (99Q 26TIesa IFIRI8, daad
6TIGER 210 Q98 Y8 609, AY g
2010 6xl6d P59 ZIden dlgael 2ied
2Ied @R62Q1 9Q Y6aa UG KA dGesd

QI (Reflex action) 2°AIOR @64 |

5.2.1.2 9I919 9969

(Peripheral nervous system) :

@6QUG QIg, (Cranial nerve), ¢l Qlg,
(Spinal nerve) 8 6QAIRER SIEH, ISR 60R
gie1e qigea 00| Adsoka 12 6diQl
@G Qg 6 31 6915 AF¢) QI Q@& | 2l
JRER 2al g, AR, AR, FR 8 o O
ol@1@ler (Receptor organ) Q 266 K°QL
AQAR YNIeE. RIOL 9 6ARAN 1Y,
(Sensory nerve) Q@I | €9 6 IYIRINQ
264 69a 6941 (Muscle) @1 9@ (Gland)
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FRCER URBIRASI FIYOIeE AR <
6419 915 (Motor nerve) @RI |
5.2.1.3 99°@9 QI9E2(Autonomic nervous
system) @

AP QARG YRR YEILRRIER
ZIes ¢InQl, Jagl, AR, 6Q1Eal, JeSl IR
2600 QI @RCIR | FE8a FERd6a RRIRG
@ QN9eq dge@ @9l (Voluntary action)
QAN | 2P ZRIEARER 26 26D IR
Q06Q AR, 2009a R, 609, Sy
ddR, 08 AWRR, JIg G AR AR
QI AT 2491 SR CRIER USIRN AT
620201 (@ A9 QIR 26eEe @ (Involuntary
action) Q@I | 2P IR AQ IRIQ UERLR
@Al Qurad 9I9ee QI JePIRG | Yurad
Jgoa dgrel8 A0 YD 69R 0Lg |
5.3.2.2 919691 (Neuron) :

0dd, 9gFIRIE, 6adin 9IY, AARIN
qig R0UQ 26ea QIgERIdn 6o9a G009 |
6229IR QIRERIT 2lA Igeeq AOFR
(Structural) 9° @@ (Functional) @@ |
QY RRERY IR JYERIVER 691N ud
@l QYA (Nucleus) 8 6RI9R19@
(Cytoplasm) Q@& | QY€ QI d°aq
649 (Cell body) @2I191N| 9604YR
QIR 6916 Jo6a Zsaa e o
SIIPG 08 2N | 99eR 699einG (Dendrite)
QAN | 6902Inca 0@ 910 JFER
6ANQGQ @ AR 2IRYR (Axon) QRIRAIN
(6@-5.6) |

69REGR 699 9q 2IRAR QlRRelN,
698 ¢I9q YIede @a@ (Axon hillock)
QRN | ZIRARQ 6ClI6TR AR YR Al
Q° 921 649@I0 FRIFe 62IR
666M6@RE2 (Telodendria) 8 6212’ |

6C6RIEEREYR 2gRis 40 62IR & a9
(End knob) GZIR 622N | &8 99 CRIEQ
geaa 929 deldda eed@a (Synaptic
vesicle) aI'G, 19l FRIEQ YAFRRERINR TR
QUERUFIAAGR (Neurotransmitter) Q@I |
PR CRIER QYR 6RINRINRG ZIRCAYRe]
(axoplasm) QI ¥Q° IQIQ 6RITENR.
ZReA6q (axolemma) QLN (G@ 5.6)
Q196018 2IF da1a @1deq 619 |
JYERITR 62REING g (139 @ AR
AQUR Jad ARRB | ZIRAR @ AU Qe
gay QIgeRld QI 6981 6 9F IR deIew
eat (effeector organ) Facq JRRIEE QGCIN |

691G QIg6RIF6Q 29l RARR
SIS 6Tl PR UMM QIYERITR
6RREINCTPRR 26 FRER 2N | @ °6Lliel
qee IRI9Q (Synapse) LI (8@-5.7) |

N
ZIede one

i 2IeeAgee
2IREQIERA

[6@.5.6] 9621

919618 215 Gelee 99019 R RIS
CRIFORIRE AAER ISR 69
6966wl (Centrosome) QIERITER & SN
664 R JIERITR Salre 29 PP/
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53.1.91962 @98 @If QEQ ?

dlg, 99, 9, 69 6 oF e
Qlereier | 2I69 2y 2gea el 69¢e PR
4R Y Qo6 2Rl JIYERTR 6ERRING
Jdedad (d8q JON| 6929 JREXEER
Q¥62RAQl 409 FFRFER AR 2RI
6190 60QRIRG 928 @e@ | ¢6l, foI, Jol
da Q10 P96 R 69241 ILQ
6RRLIAG JRINAE | 62RQIRS YL KRS
qI9e@ 21696 (Nerve impulse) 9240,
QAALES 9@l (Electrochemical process)
QA YYERVQ YRR RICOR AZAG 621
dRI0g FRTER Je6s | Rdaa 69IRIGER
QA 9256 690lq YIFAERIAL.
(Acetylcholine) QIR @ @I QALER
Jolia 8¢ 29| el ¥@ QIese AsIee

88 QA9 rYoist FIEQ AR Al AQ
J910q Feq G9266Q Q6| @8 696q
606R &8 ‘U6 eqal @Iy agae
66 IYAIRIG QIR IRFIRG 24| (1d]
Ql 89IRIS QI AR 96838
(Spontaneous) 8 08dQ@ (Automatic)
d@olq doeld @l @ldiM| @8 9919
dINQ QAR 2N QR BRI FlER ATQY
AR QAR IR 6RlGd gIRea A
QGeR 2N 20 A¥IY AIRIR 2ed 2ed
RSl 9e° Y 2Ieg 2010 RIS aQld
2den 2d dol 2ed 2ied 90 62Idl

Rl 08 RQLQE! |
99l fIg

69 MR

(Neurotransmitter) | @I JeQe! QIERITR
6ORRINTER @ QU IQYE, QAR 2ICad
98q6q (§¢-5.7)1 1@0d @esq @l I3
609G ARV AR YYERIVR QEFIFER
gaIfe 621Q 69860 (1GFOIQ JL6H | )7

206 MR
69R9a1 gL

6qleQ Qiey

@°W 6ddl

2RAR
qede e Gl
AlRsSIagell

dQIER cadan

g/ — dQIEe T

21
3

AT RERNR,
Q6

60Q0IRG

[6@.5.7] dalq
5.3.2 go6sa @9l (Reflex Action) :
OdF 2N YYLYR G | 2ieT IRER
Q9291 49 ALQIR dea (EY AR JL6s |

= o
% [60.5.8] gG6TaRel
2lf dalasa AwFe 62989l QIR

AR Joesd @6 (i) YNNI, (ii) 691N
69091 ORI G (iii) 691N 6C1PQ YR
| 620 QIg ARG 26 2I&
IIRIE FRCER DR8N | IIRIE FeR Fdl
8 Q02 QIIIRIRI ety 67IeQ USRI
ARIFER aa QN QARIg Fead | @
dagiea ¢ 661N 62Rda Qg 8 696N
6710 Qg G 2l YRR Yae ARIER
dG68d (Monosynaptic reflex) @2I€ |
IR 62091 Qig, IIRY 6 6Ll
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9 2eg6 9@ TR QiU (Arc) IRIRER
9QlQ 1219 9668d QId (Reflex arc)
QRIIN(G2-5.8) | 0I6Q ARE FAUIRATIER
69 QAL T. ARERAR, (Ivan P. Pavlov) Q0@
P64 QY 6LRR 6T @Y AUER FEVSII
QoCER| (909 @l ARG 2SR diRl 1904
(delca 64 6R69N YRR JRAEM]) @
TSR 62 YAET! 691N RN AU
TEQ SN 69N | AG PR G R
HIY gRdl AQTER AHITIY U@ AR AR
62R2Rl | B8 00 Jdi8 @ TS fQITsa
62 99l FFINER B2 YRR JM 66 B |
64 69Y6M A4 PRGN TEQ HM @ 6I6R
ekl 26D 26d 990 dF] AR ¢QE | ee
64 grlEl @R, AR I8 JYean Joesd
@l QR YIRS |

54. QAUAFR ANQLA

(Chemical coordination) :

(08 QIR QIR IR AABES
QA AAQ 62IRCIN | ZIFl FNRAER YRIAIR
Jg Q@g; Yell- Q@891 8 TU8YIQ1 |
Q@891 92 (Exocrine glands) :

RARYNY 6 Qe UG A 1R
@@34I91 g€ (Exocrine glands) | <&Q
MRRIRA 6 IR 69601 99l F6e 29|
98¢ dQld 9ga QIR (Duct) 699 9¢
QRI0Q 26| QAT JRAER QS QS
deQ I NRFIRNA FoRsa @8 Jfeae
2R 99 2 QAR Mege 29|
2289I91 9§ (Endocrine glands) :

60I8 9@ @ I8 9 < JgRCIA
(Pituitary), &l@er4e (Thyroid) QI 9R9g @
AIQPR IG Q1 IGRIR (Adrenal) QUG 2Kl
S10Q 22891 99 (Endocrine glands) Q!
2R 98 (Ductless glands) | 486 @REANIR,
Q00 29| @ JP9ee FIRGLIR, 604 692Q
e easdle AIARY o f6d] o

ARIFER 206718, 98 ey dIn GEe 2
@l GQY (Target organ or tissue)6Q QN Q6Q |
QY UG 969 2AEAIR @B 6RIRAIN | 664
oRIRf 98 20691R QAR QIQLIRELIGY
Q62| ARS-16Q 9@3YIQT 9F 6 28I
Q@ FRIEQ Y6RQ IQ° AREN-26Q IRRIRL
8 LREAIR CRIEQ J6RQ QLIRS |

QldI-1

QP8I 97 6 ALY GF FRIEQ YeRD
Q@391 9 2289191 9

0 | 2Q NRRIRe 8¢ 198Q 2a6aIR,
2Ry gald ate| 900 29l
Q|

9| 9Re Jald fae 91900 26qIR,
QP 69a A4Q JUIARY Q@ER
QleIeg 2Ied | desl

Nl QLS : Nl AL :
ARG, 990 | deReId,
QeS| 2IRI? QYIS |

QAIQ&I1-2
IRRINF 8 2Q6AIQ FIEQ JERQ
YRR Q6K

® | NQPIRF @DIYIRT | ¢ | 2REFIR 2B8YR!
9QQ 960 291 | gaq sfe o9l

91 QAAGR L8| 9 | HGa QY 2B
JeQ Ne@IRe|  geq 2R,
G096 69169 | qa colRIN|
90980 29| goq wal 26a
60¢] el QR aAQ m@@qggﬂ
oLl 29|

Nl QLR : N| QLS :
AR6 a9l  dAeNe 9L
QARG | 00 AReede
(Ptyaline) (Thyroxin) |




Ineri

ANQE 9RG : ZIFl SR FRQ sk YRR
096 e 6Q9ER RIER ARG ol AR
AR JRIQ 986 Q@&, dal- (1) QIuee J8d
e° (2) QINGR 986 | gUfe JdRG6R
QIgERIY AIRINER HeQ FQIE QUQAULRD Gl
QoI IR 29| AAATR JRGER 28I
J3q 966 GEQ 206919 QoI ARl gARE
24| 604 YATR 98P QY QS 62229l
696R QLGS 986a QY Qe QIS
62IR2IN |
5.4.1 2284191 @2 (Endocrine system) :
A1g AU PFQ 69 2A F1eQ
““228dI91 @& (Endocrine system) 910@ |
QIgea 6 2asdial 08 Jeda FRIEA AR
QuIed RIdY @ad | 604 I ‘‘QIe-
2a8gI91 @8°" (Neuro-endocrine system)
QRPN | FI9Q JQIRER el SR 2R8I
d2Q 2ege, (62 5.9) IR0 LR6AIR I°
cA7leeq @Idy §9a6q edel fgea
QTG |

deacia

T dIQIRIRNIE
A ‘

e

diegm

AIQQ JQIRER SRQ AR JPQ UGS
(4RI 5960 2900 GAUR 6 G5 QGIdINE)

5.4.1.1 eIxedidiN] (Hypothalamus) :

2GNGEEq &l AR FORIGER
e deRcil 980 @ueq QIREIINIAY
Uegde | 2R6dIdIRINQ 6R60R QNP
Q691 (Releasing hormone) 4Q° QEEGGE!
Q61X (Inhibiting hormone) 86 24| @
2609 e0 JIRCIR JEa Fad IR
00ad @08 |

5.4.1.2. 39Q61G 9§ (Pituitarygland) :
JeagIa 9 LRcdiIne A9e @
6216 98 (Stalk) ALIVIER RITQ@IN | <&@
dg Q@6 doa ¢aR 6am <09, el —
(@) IGERIRIREITIRAY (Adenohypophysis)
(@) SAAARECATIRAQ (Neurohypophysis)

(@) 9G6RIPIRECUIXIRTAQ [
2Q69I9Q QIF 6 QY :

1. 698 2a69e (Growth Hormone-GH)

N2l 4919e QF §4d3d8 @6ql
ANUIRYIER Y21 TG [¢| 626R MNP
Jd1Q QAAQIA 29| 9219 ‘ALl
(Dwarfism) QRIIN | @2 €3 2R FQE 2
24, 2oRIe 9F af Q48 8 Q 9 g adie
Q@ 24| oI 2GRI0Q (Gigantism) QRIKIN |
2. 6gINGe (Prolactin - PRL)

N2l ARIQ 9Y9E QUER gRIe RN |
TREQ G¢ AR 6QUR [IQ AR 29|
3. oRen fgende 2a6ale (Follicle

Stimulating Hormone - FSH)

@ 2Q60IR @Als gE@l (Ovarian
follicle) @ Q& Q|



Insc i

4. QRGN 20691e. (Luteinising
Hormone - LH)
@l ¢6719¢ (Ovulation) @R
RISty GRlY QPIR FARIER AQa 29|

5. 2dlaerde 8Qender 2@asaie (Thyroid
Stimulating Hormone - TSH)
dRede 929 dee@de (Thyroxin)
2R6CIR. VG 2l G928 @6Q |
6. YL 6RIaFERTQ 2Q641Q,
(Adrenocorticotrophic Hormone -
ACTH)
@ 2Q601R IGRIR 990 F08 Jae
F0ad @6al
(¢) FaceIREAIFIRIQA] FQe
2Q6719Q QIF 6 QILY
(1) 2e36619R (Oxytocin) :
dRIER 699 6959 Clag.
696a16d QrILEn Q@em G0 Haq WA
Qe Qe | Haq 88 ara eigel Qefal
g6a Q06m 509 IR QLR | FFRT Hag.
2efER dife deRcIng Lndeside easala
IR0 6210 YL AUEQ YRS TR G
S16 €60 | 2adesidna TRy YQ QY 6298
gae ARea 9@l QRN SRIGE 6US QTR
JRIe URN | FRIFNQ AERICR TREQ 8¢
@QaY |
(2) @6QA6YIR (Vasopressin or Anti
Diuretic Hormone-ADH) :
QI6QACLARR IR QR LR
PRI BR gas6dlde 24| 6N 9@
2REAIRQ AR QlF 6208 VEQIRYERTR
2691IR | 94 6@l RIREIRIGS TFRIAG

28 JARISR QUEACYIR JQG 29, 6069
692 B 60T YR6Q MUY 20 REQ
adis ot @cal @ 2egq PINeedq
2a2Qceq (Diabetes insipidus) @ @246 6916
QAN | QI FRJEFL @ QIRERTY 691RG'Y
(Diabetes mellitus) OIg) @4 |

5.4.1.3. dR2I1R 98 (Pineal gland)

JdPdIm 98 2INEER LI0ER QLT |
2l ZIRIRR Aoia 6819, 6ae g 150
ARG | eIQ 6FRIERIFR (Melatonin) QAR
2a601e FQe 29| Y2 gele gewld
(Puberty), @67126l @I 6200 6 FRIRAUER
Q28 | Y2l 91QQ ‘6989 Q@  (Biological
clock) QI6Q F1 QITIRER |

5.4.1.4. 2142 9F (Thyroid gland) :

dIRQNe,. dg 6907 0F @IER,
GIAeRIQ 209 Jo6a 09 Ui Ja8q
QE& | 2Q oS 2IRARIR 2RI VRS
29| Y2 41Q 8] 6219a AR
AFELID YOI QRN | FREQ IR 2R
98 JELN| 92l 6QFIRIQ QUIBAE
(Metamorphosis) @6Q £l AIRIY Q6Q |

6T ml PR QI6a @8 AR
AReRdn Q67 ORRER, 4 QOIZaE]
06 C8P9 Q066 6990w @AsgI9 288/
NER ERIPER COTImIR QIR 9De
QRIgIg £/

AR 9 (Parathyroid gland) :
dipade. 98 @de 46615 26 9@
dIEIRANG 98 Q@8 | 9aQ IR,



Il 901l

(Parathormone) 980 29| dIQUELIRER,
AB6Q MIRIAA 8 FATQY QS Ja
QYIER AN F6Q |
5.4.1.5 9@RIR 9 (Adrenal gland) :

A F010Q Qa6 QRN ARG
QG Qa6 YEAIR Q YIYRR T &E |
oQ 26ae Yo 2a6dle IR0 @4 699
RIQ NGQIRR (Adrenaline) QU | 9@
2Q67IR 2Rde IR, a9, 2F 8 AEARS
Ueglea 9Qe 29| 604 Y@ 94Qq.
‘Ydenine 9% (Emergency gland) Q2ICIN |
5.4.1.6. 29MIsI& (Pancreas) :

2N 9106Q ARYRIQ 0@, 9P,
Q24N (Duodenal loop) FIEQ EAIG
il QR | el Y@ fde 98 (Mixed
gland), Q10§ 2R IR 8 LRECIR ARG
A 29| YJUSR 2QEANR TS KIS
2raq AIReneq AT aereeied  (Islets of
Langerhans) Q@I | (8@ 2ra6Q ZInT-6R1S
(- cells), SS-6R18 (P - cells) 8 6QRG-
6@18 (o - cells) 9@ QINIERIY (Secretory
cells) A9 QA8 | ARTI-6RIVQ, GRIGR,
(Glucagon), ¥G1-6R19Q RKIAR (Insulin) 8
EENGI-6RISR) 6QIIEIRIGA (Somatostatin)
206012 960 29| AAYAL AR F9Q
(Glucose) d@¢ld o Q6Y| RRIARR
PRIRER QBEQ el ARAIS OF CRISAR
6Qle (QIREREY 69MEY) 29|

5.4.1.7. §1619. (Testis) :

2R SR galde 8@ (Scrotal sac)
RIEQ QARG gRISS (Testis, plural - Testes)
QEF | galde RIEQ & 6RGH 6@IY
(Leydig cells)q 6668I18QR (Testosterone)
QIR @ I 206018 FR0 29| Yerld
AAAER 666UTARR JRINER QPR IR
JQQ¥ 69l @At @YE (Male secondary
sexual character) Qe 6Q¢ldN  (Qal- &4
8 QY 20Q1 99° ¢ dIae 629I) |
6662180R gals Y@ (Spermatogenesis)6Q
O AeIge 291 Y@ 267IeQ JRIRER
QYLARG| 6QHIAIN |

5.4.1.8. @169 (Ovary) :

Q1 910 AOQ LR B¢ LR IR
6@l GAldY QP8 | GAIN9Q NERIERA,
(Estrogen) 68 6916@8@& (Progesterone)
Q6412 900 29| RERIERR. 2QEAIAR
JRIREQ QRRAINE SRR I-6618 RGPS
AYEIAR 6QHUN | 6916280 2Q6IR
P67100 C6Q BRIENQ FRe 29| JRJIRE
(Pregnancy) 6@ 2IQ qaggsj @ﬁ@l QY
21 ‘‘IRIegIR 296AIR” QLI |
5.4.1.9. @99 (Placenta) :

QAR A2l 6 RISy §9 FRIER S
@ 639 Q6ale | Y2l 9@ APe 28I
Qg | ¥aQ TR0 2QEARANRE FRIER AR
6RIR6ER 60IRIERI0IR 26l (Human

Chorionic Gonadotropin (HCG) Hormone )



AN

MO | 001 FRPIFa Qe 986 AF 1@
Q6419 dQ1Q QIR A 694
QIBACNER o] I8l @ Y& 206710
Qadq @68 FRR dRes @08 & Qe
olel RISigIeg | el FRA°eea Fdae sl
(Pregnancy Test) |
5.4.2.206¢1R8 S€Q {928 M :
2N QR QLY TIRERE AQEER
QARE | ©8 AAGSG (Homeostasis) Q49g QI
JAAQ 2APARAECRE AQ AAA6Q QR
Q@eN | 228191 dE9eR JEa FIER
ARG Q¥ AR R RQAVQ YLl AAQ
6208 | QQI2Q8YQd — AB6Q 2IReRIR,
2067I0Q dAAlE @ddsR, Y& QIal
ARCRINY FRCEQ ULEE | YR Q03
dIRARde ARGE 2Q6AIR FQe 29 I&°
N2IQ geIesa deRsia Jgq S8e dInade,
FERGT 2R6AIR AIRae J9a dIRAade.
2REAIR G AR AR G| ARER
dIReRde 2a601eQ AN ZIQdie Ql
JRIGR 29gIq 2den LIREANAINNAY
ZIeORIcd Q8 @9 29| 2 IQ 9@
2Q601Q. A8 YR ‘6TABNACHE
946" (Feedback control) QRIAIN |
1. didl 8 09 AVATR 6219 8 €IS
AR FRIEQ QYD FAAE 6 AL
Jdonde oyl

10.

I1.

12.

RE0ER GRQ 6XRe JRYIQ FUad
8 ARY QA AQAG R dRGER
26, QIR 621NN |

206FIRGGR 659 QId; 66 ¢
@ JGIS6R 68 9 ALCIER IV
6210018 |

RQOEQ YRl 2REAIRYG R TIRES
26ANR. RN |

e FTe 206710 YRS 9EeIq
deide @R |

TIRESILREANR. (S8 AIFIRIQQ,
Q- 2RdR, FERR, ARCTRNGR,
oIR8 2Iedde 9de |
2R67IR9ER LR QF 6 Gld Q@
2CAIRINRR, RQIAR QYIS
F0ad @23 |

AR 6 Zedde 1de 9F Qe QIee
QY @@ |

Q2Y Q1R QA YRGS 621
2RI 1Rl RBGR QY 959
0088 @08 |

2ERAIRIOAS 28R Q9 g ¢
621R2IQI 696 69Q FUIQVRR IR
@QaIN |

26l SR1eR YO 6 2B 01 QI
SR et CRIEQ FAAd 8 AR QS
QAUAN |

c@RRlg glgea, 41819 91908 6
Q@e gIgeaq 60a R Yol
Q100 |



13.

14.

15.

16.

17.

18.

19.

20.

291

49 6 QYIRIELR 609 6aR1Y Yea
Q° 6Q0IRE 0l LalIR6s! QIR
62020 6 dRFIR 9L 690 Jielg
Qigea <00 |

49 G0 LIt s, Kl : Ugrdsy,
orids 6 dandy |

QIgeald Qg dea Flofe 6 FYIge
e 6% |

QIgeRITR 691N AG6R 2l eaa
SIGITE 099 60aRIRs I° 2R OR
QURIG GOIQ QLAY N 08,
URe QLI |

6915 QIQERNIEQ dIeda 6 ARY
JIgERIFR 66RRINCR ‘Fee’ dRa
deog Qeland |

2l IIRER GIARA, 20NR, 690K
9Q 2osiaNy AHEGe 6298 FIAg
UeRER @Al QLIUIN| 92 YR
Qigea Qol feae 99|

89 Q@ 9991RIg QIR ARG
90896, 90309R daLlq ‘gdedd
@gl’ QelaN|

ZIY QAR QR YRR JE QRE@E |
Qell- 98391 9g 6 238N Qg |
ORI 98 FNYD; oY IRIINEG
6 2R OQld 960 24| 28T 9
FRELIR 6 O 26 ARe 29|

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

daadda Qgeldea el
REIRININY, deRCI JIge FEIQ
00ad Q6Ql

JoRoa 98 Ie6RIRRcIcaddq)
6 691G 6 FAEALNCATINAAY 28
2Q6CIR. 80 29|

2SN 6990 PRAGER AR ARG
doea dIRade, 99 Q@8 | Q.
dReRde 206AIR 980 29|

QG QPR UANIY AT Q@E
eRIm 9% 098 | 2Q JeUes IeRIne
2Q6CIR. 80 29|

AYUGINR 2RECIR VRS RQEUN 2PEIG
ZIRERSY AT, RAIFALIRY QI |
2l §0-6R18Q ARYAR 2QEAIR.
e 29|

JRISAR 6NG 6R18E JQY LR6AIR
6063180e 900 29|

@AISYE RERIERD. 8 69168 R
2Q6¢IQ e 29|

FRIRgI6R 696980RR 9RQ9d @i
QI ¥2lg ‘‘aRlegia 2asle’’
QN |

QR 9@ AR 23BN QT 1 NeQ
¥0.4.68. Qlfe 2a67e Qe 29|
Jaleq 26419, Q8 NOYI].
‘63T GARE’ QLI |



Inoai

| SRR |

o946l - Control

Qe - Coordination

ARe! - Density

ARIGSS @@ - Gravitational force
2IERIRIZE@R - Phototropism
@‘H@Q@Q - Geotropism

Ggé - Growth

9% - Movement

Q& Q1A - Growth retardant
288 96 - Nastic movement.
2ie@@Iy - Photoperiod

¢dg - Brain

q9¢]l@led - Spinal cord

99499 - Cerebral hemisphere.
Q8gndE - Diencephalon
J€9Qs - Corpora quadrigemina
AR - Cerebellum

99! §19@ - Medulla oblongata

d9-691Q0< - Cerebrospinal fluid.

QeER 26Q9 - Nerve impulse.
96699 @9 - Reflex action
gG69 Q19 - Relfex arc.

el didea - Central Nervous system
die1e 4190@ - Peripheral Nervous System
Qo°@el 9ea-Autonomic Nervous System.
eipediRiNg - Hypothalamus

A19I10Q - Foramen magnum

Q@1 2k - Receptor organs

QLRIQL - Sensory

dIRIQL - Motor

Jg@ @9 - Voluntary action

Z6aga @l - Involuntary action.
604€IRC - Dendrite

daKe - Axon

dQI9Q - Synapse

QoS AR - Neurotransmitter
Q23911 @]@ - Exocrine gland

2289191 99 - Endocrine gland

689} (de@eIar) - Pituitary gland
JdP9Q (aeard@) - Thyroid gland
dIQRR 9@ - Adrenal gland

@62199 - Ovulation

99xI@ - Puberty

A0gG - Homeostasis




2%l

JeIQP1

TINCLILREAIR Q'€ ? 6AFRQ TRIRCRR ¢ QY Qde Q@

QY QRUR @6 ? Yol TRER ABAER 6QIRAR! IQERe Ade aal
49 918l QIR RE96a 2edea gRIe Q4|

aee adda Q89 Zrde QI ¢ QIdia @ Feadn §al|

gGesa G9l @472 2f dalesa A9eel e deiofe gfesd Qde al
JI96QI8a 608 Ie° QIdY ode Qql

eITEQ @R G2 |

(@) doIgq @96m @'8 Q¢ ?

(¢) RUeACYIRR RIY 6RS |

(9) 2IREREY AT AFQRIRY 69R0 2N ? Y2 6RIEgFaa QIF 6 QY 6RE |
() 22l 97 6 @B 97 R geaa QdR |

g Gad endl |

(@) eessle

(#) QRS 6 AGRAQ

(9) 602QIRG 6 2ade

(A) QIR Aeddeq 8 FIRELTY 69ReQ

() 2edaq Iy

69l Qe Qe 2|

(@) WdFRsaIRea QI @’8 ?

(4) 9G9IRg ZCarinle 97 QLIKN KRG ?

(6) QEERRR QI @& ?

(@) 2Queeg @Iea §d0 9 Qaland?

(2) APLR ACEA @ JRIQ 96 QLN ?



o8Il

10. 6QIGY Q6 QA G2 |
(@) Q88 IR @60 699l QAR Qg AEF ?
(@) QYIRIELR QY LR 2’6 QLI ?
(0) ECIRNYEATR 2QEAAQ A QI @&l ?
() 6996 Y@ AUNR 2381 9 ?
(¢) Q09Q 6006Q 609 Jala 90 JARde 297
1. dYR 998 !Q :
(}) 2690 TR 6 IM €& A2 QIR QAFE 6291 WAL B8 QoI F9aE0 |
(¢) 2967Q Qe 6q GaIR 29|
() 988 @9l 2e 96 IR @l |
(@) 2 90100 AR 6 ARAM dda @l H0a8 @6l
(2) 739Q U6OIeRsa FIRER FgaQl 26 eQal QIYg — QelaN|
(9) QYERITER ___ @2elq el FeIRe conaca 9l |
12. QIQUEQ §T6 6adlime 98/999ae @i O QY 6md |
(!) 269 g AR Y 66 FARIQ IFLAL QLI |
(@) Q6 gl 2Q6NIR P9 9dx 2a67e QI |
(0) 2dRede 9299 AadesIde 2a6dR 980 29 |
() QYL 6JRNIZR QAR T8 K¢ 626M B IR AR dig 29 |
(¢) 29U99q 2eRINe 98 QeI |
13. 929 QR d9a AWRR QY 9019 9 A2 AWRE JG @'¢ 629 6d |
(!) QRGI : 6gllel 2QEAIR, : : QUIBRE! -
(@) @AY : AERIERR : : YIS :
(9) I ¢GQl : WRR : : IR UGS :
() @R 9F : UBAQT : : UYQ,
(2) IRIeg 20679 : 6768 : : JRTIQ FdAR 2Q8AIR :
000



@SS

(REPRODUCTION)

FIRER Ia 6V 6998, AR
ol g@e@ (Reproduction) @QZIEQ °6GLIR
@QQl @ gagl Qe 6Qclee 0K FRAR
@19 (29eY — Offspring) YF@Q °6QF 6
°Go8l RRAE | MBACRIER ST QI ARy
PR 98 QBRI aIR el 9eaad Q6L | a9
AP @IF (Species) Q o 6 ARG 6P6Q
RO FARER0 QRY QYR Q|
2RIy el e dadlea 9@ gFala
ceqgd i 088 |
6.0. FRRNQ YRNAEVR :

QFQF eios QG AAIYER 6LIRAIN,
Qell — Une @99 (Asexual reproduction)
Q° QMY @99 (Sexual reproduction) |
6R60R PINER AR IR P90 QA G
YRR RNIEQ 6R9R AT PR QA
Q°EIGZIQ 62U 696R URY 6REOR
R196Q AVY QUILER °9QE QG el |
0'8Q| 92 AR Y FRR (Vegetative
reproduction or propagation) CIRIFIER Q°CQE
62N |
6.1. ARG FRR :

YRR KPR dadl ARIKEES YRS
6010 62600 FF) 6441 2BQ 8 JIKNOIR
CRdITN| M@ gRaIEa g 6219 Q ¥
69I9 (Mother cell or parent cell) SRIae 62Q!

TREQ AU 6@I8 @l AU P1e & @Y
2l AFRIRS @ elbe @ AIREIAY
(Mitosis) @7 MAIRESIAY (Amitosis) d@e
Qe 621R2IM| 9262191 R1IFOIER
6QHIYIRLl AR Pee Y@ AR SRR
de Alolg A QK| 6069 @
FITIPFER PR 6RF QIR @8 e |
6.2. @MY FRR :

AENY FP0 JRYIER °9lIR @QAR!
FRAIRE IR 9@ IR 6RIF 2,
Qell — (i) @Ide QI 6N 6@I¥ (Somatic
cell) 9&° (i) 0@ 6918 (Germ cell) | FIAR
6RI8Q 9EI9e QI 62I6¢1I6@IF| (Chromosome)
QL 9@ YISl QI AL (Even number)
QIEQ Q@AM 9@ QG 2 QIR FRURY |
6R9d @ FFe PG A9 FIeEq (Yel-
dQ A&igeq) 9Q° 6492 @IGQ 64 6@16Q
@1Q (Lel- 64 616 AEF)Q Y@ e
dQ 6RIF96Q Y@ ¢ IRIDR | Yol 698
I8 dl 9@ a°dyl ge, UUfeaie |
QQIPQEYQY FIEIFER @ Al 46 6 ARIER
20 269 | 9@ QEQ Q980 @ F9Ne
(Diploid) Q& QLILN Ie° 2l 2n’ QUER
966 @QIKIRCIN | 6QICTEl 6RI9Q SRIRe QIR
I00Q QF, FRING 2Q AR 6IRAIN | Q|
AIREEIdY (Mitosis) QIOI QY 6QREIN | @



91

RRPY PO AUAGY ERITR ERICANCRI| LGl
20RREE QRAIN | 2l 71 6RITR 6RIEAIERIA
QL A2 AR |

eee 2, 20 geEa Q8 (galea)
ol 668Q G2l IR GAKNER 29l AT PR
6@8 (Primordial germ cells) \U&° QYRR QLR
INQ 609060 2ol JRI9 FIg 618 (Pollen
mother cell) @8l ¢@@! (Carpel) 6Q &<l
67161I4IRY (1 6@1Y (Megaspore mother cell)
6Q P12l 2n MR GEIYQ eI @ 6RIBgERY
499 @10 62RaAN|I J9eeae
(Gametogenesis) 9@<i6q g 98 ANA6QR
RGP QI ZRIR @ 6dq (Meiosis) QIFIQ
@ Q649 dalee 6q18 SRlee 62lRelN |
26l YR (RS gal¢ 6 R BRI
INQ IS 6Q¢] 6 GACRIT)ER FEIAG Al
2RI 62IRAN | @ IR IRgEion QI QI
(Haploid) @°§4l @LIIN 8° 9QIg ‘n’ QUL
9606 QadiReiN | (|QILQEIYQU FIE8ER @
gl 23 6 ARIER 10) | PLYR 6 AN YRR
e QI QIR (Fertilization) IR6Q Qe
(Zygote) Q8 24| 926Q QG YIRER 2
‘N’ 6 ‘n’ LS e Al Qial g8l 2n’
LR JIe A @9

PIRNC0ER AP PR QL 9IY
Jone 62n 2IRE | YL 6 U goaa 909,
AR, AUACR, ZIPRE 8 MR D YAG8
@0 9 62IRAIN| 9R JRIeR Yoe IRITR
62InCEm 62969 ANYYR (Isogametes) G2l
6Q0I9% FReq AYLe (Isogamy) QRIAN |
d9e 9nG 9 c2Rden 6d9eq AL
(Anisogametes) 92l 601G PR AR
(Anisogamy or Heterogamy) @ @I€I\ |
AQRIREBE 6IRR, AR B 6REER AYIEN
(Protozoa) 9@ IRAIPEER 1 QR IR0

Jagl 6QdIRAN | 2eY 949 28Q 8 gI8NER
QYIRS F6AY JRINQ ZANYYRR G
99 (Oogamy) QKN | QIg 49 6896Q
doee QiQ drgqe 6a16; el Jodn 6
ARG kIl @8 A gY@ 694 99, AUGGS
39 6 9o, 92 PR Q6L | LR AALRE!
6298 DR YRIE] 8 UAFERE] Ie° G |
999Q (PR 6208 AWIY PR
IRea | eg 10 YYe Jeeel 9§ @19
gae 62191 g6 AWERIRe (AIR6SIIQ)
2 8 6RFLH P6R | 68 A2 6RITQ AR,
2I00R 6 QINIER JPeRe Ie° 6RIS ORR
(Cell movement) 98 @2 dadl a¢ QU
PG R0 24| T8 96q IF el ARe
62in PIMAN| P19 AL, 28 R
QgL | 6I'eg! TRNAREOsa 8q 6 Q2
Y4 PO 62QICIR Qe JAeRRR I
JdOd Q2 6208 MY @00 |
6.3. 6QIY IRAURD :

FORACER HIEs 2 JRAQ 6RIS
QRS 6QEIN, Kol — ARAFE Sl YRIAR
Ql FIREeIdY 6 PRGRIRS QI ZRINR o fsdq |
AIR6EIdY RIUR 6RI96Q W° G AR
6RIF6Q (YYPPRR QY adua) eade
62029l g6 F6dq gee 98 JR ade | el
JIRRRRR 648 AACR 62NN |
6.3.1.01GRQUKY (Mitosis) :

R1PERITQ ANTARR | 9Q18Q
ARG QAE adiasa 62IRelN| gale
adiigea QIE8a SaIee 29| 9elq o4&
§@ee (Karyokineis) @2I91M| 9oea1
2RgI6Q 6RI919RR SRIRS (Cytokinesis)
62QITRER FRIRE gRAl ARd coIR QAT
2dey 618 98 62IRAIN| W2l 9@ @F@
gdal ¥e° 92I9 QI6aIF Zegika ede



Inar i

s 6@ls RRERIY
6@18904 h
- 6QIFITR FIRG! e - Qud
cols 68 — 1 L
QIR ARG
A&

geqleg

<

o

& Eqa . QK —w@q_@gl

QERI
ol :

< |
0Q 09 me
- eag UMY
f )

Q98

[t

68 ERIQ AZSR

2L QeIde

6QI8 IR
a 2301eg
Q a?q'Qg' 6919 <
dend 3, @18 & ! 1 caisaa
> 6auds ~
it @ T oo
M& =
U 691 6215 FIRG P |
ZIRNERIE '

[60.6.1 (8-9)] : §0Q QATES TKIERITER 6 VI T6S AE@ 6RITER AIRCSIAY QARG |



Ins¢ 1

AALIRAER, ell- 2Ll (Prophase),
AUyl (Metaphase), Q@Y (Anaphase)
6 ASAYl (Telophase)| [6Q 6.1(8-9);
FPEQ FINERIT 8 R 6RIFQ AIREHIAY
QGIYIRE]

(@) MY : AMIYR QAR
6RI1GQ. @@l (Chromatin reticulum)
CRGIIN| PRSI 2661 A g QY ARG
0 O56996Q 6600 FRAA WS Y598
QU6 QaUAIe 29| UMY 656
d6oie Q89e URMARIER QAd
(Chromatid) 98@ ¢éde6Q AT
6212 6QdITN, @8 el Jde 6a%
(Centromere) Ol6Q RIS Q@2 | @671 FRUE
8 Y& IR UQEH 6QIRUN| 6RIFER Q!
6@Qd8 @ 69646917\ (Centrosome) QR
QITEA FOD 62IR 6RITR QR SUNG 691Q
2Ieq 96 908 6 620I6Q PIA® (Aster)
GoR Q0G| 6RISQ QR 671 UERER 0O
(Spindle fibres) 90@ gadl 2I0g 24| @0
ERIT6Q 6Q6LIERIN PR AR 6R1Y FURR
JRIGR QU6 6NN |

(8) ARIQY : FRISYER FEIIEIGR
R AR WGlQ (Equatorial plane)
QIRRIAZ | 66100 0902 RFGE OF0 cola
g60in JE9e 6RRle A°Ye 2B |

(9) 2eQUQY : AAAYER J6BIR
Q890 69 FNFE 24| 0908 AFES
62QITRER JEIdeR J6LIR Iee 99 9@
QU1 661g 2R 96 @ad| Y@ ANAER

Jeoia 1ae 99 (9O q89e) 6RIEIRI
Ql V’ 2RIQ s @6a |

(Q) 2B : 2ABAYIEQ 2R
JE9e9eR 6RISR QR 671Q6Q K¢l 2T |
QI8 YEoHR FEIF0YER 0RRdea 18 Say
98 291 J61909Ee Y AT 629l e
629 de GRYE c Qd Y|
6RIIRNR FRNS :

QEQ IQ6RIFQ RINAIGER @
6RI89ER! (Cell plate) 6QHIAN | @661 Q|

49 621R FIQERITR CRIFNINR QRAITER
GO 6291 A6 AT AIQERIFT Q@G

21T Q&

98
Des

(¢h)

[60.6.2] 62190196 SRRR
(@) 209 6919, (¢) NIy

@

AFQU1 AURY 6RIFEQ TQse 21 gl
AIQERITER 6RINUFRI G2 29RID;
RPN IR IYLQ (Micro filament)
AIQINER 6210 QAT 2 621F FAUR 2|
6.3.2. ARGRANR (Meiosis) :
ARTRAURRRIQ 66T AIQERIVQ
QI6QIGT UGy 6218 & 29| geeia
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gan 26 aeea 86g 2egl

—— GRS dIoR ~
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T 60100 RN
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e QY&
e—geide 2AIgeR

a(ii) PIRESTR

i

gara—

{7:
(A
X

—t— QOUE
—0Q8ee 90

a(iii) DGR

W ,I/L;_—_________. @lﬁ@gl

a(iv) @6eR

2N 6292 Y& Eq
, QURRRE!
— Qe9Q

(V) PIIRIRERIY

[60.6.3 (9-9)] ARG

| ORIACeR Jo 96199

0903,

(¢) FRIQYI-T

AE Wweﬂ@a@@ oG

a\yw»— V 2RIK gede

() Qé&@gﬁl‘”

—>67Q06Q 48198 g

(@) a@m@—l

Gola 28 Feleea 889 A

24N

/> 6202l UIER

(2) ‘-E‘;Ikliﬁl_{iégl—ﬂ

—l-— 1)l ARYE

Wp L T0eq 09

20y Qu&

(2) Q@aIeg-II
661Q6Q QEIRe 699

i (®) 23N
2R 6RIS




Inoe il

2UYERIS FIRERIS QRRIER KRR
Qe9e @27 @6Ql 62dIR Y@ dRIQ
R e SI@e (Reductional division)
6QIR fJl QLI | Yol geeed A
G |

IRAURD QRG ANIN6R AHES 29|
geir QRIRe (Meiosis-1)6Q 6Q19Q 96190
LYY YRR HR 62N I° GOl
SRR (Meiosis-IEQ @07 Q6@ 6106
6RI89GRR ARARS 24| TRER USSR
65196 691N FIFERITY 6T AURIERIY
QY 29 Y9° g6oIR 20y 6186 d6Ra
iR Jode e@alN|

() 929 QRUNL :

AGRRE IR @ SRR 1 FIEAIT
Uegieq YUae ealdiadleal gall-
2QQI-1, RISYI-I, @Y1 6
SARG-I1 [6€.6.3-606Q AW 6219
f6dq dIIRg I]

(&) dIeg- : AIMSY-T 26IRIREe
e Q1 6 AR 26E | B Aegia CISSIG
QAIQgl 2N | 6Q95a 62l — 6RYESITR,
(Leptotene), @IR6QIGR (Zygotene), ARG
(Pachytene), G69)G@, (Diplotene) 4Q°
PIRRIRINEady (Diakinesis) |

~

ERUEGIT R, 29gI6R 969096
QAAIS 62IR2AN | @ 2R FEIRIeR
96 gaq APEINANES AEEE 62RalB

Al QIR a@ Q6d QUG |

Qe
o6

FIREATREQ dAIFIRIFOIQ. AR

494  Qé909e
chromosomes) do4da e 2 e 6
A ANER 6911 6IQ! 6210 AT QLS |
@ 2999 @R (Synapsis) QLI |
J6oie JEI9e LoIR @I 6KIG]. JoIR 96199
(Bivalent) QeIdN|

(Homologous

AIFTRER YR I Me° YAIRIR 24|
J6oie 96de RARINER Qa6 1eede
(Chromatid) @ 62IR2eIQ 9604e Yo 98I9e
6AISY 6RHIN 998 9 9989RR 8
(Tetrad)6Q 9IRS 29|

269I5asa Q898 (6o QR Iae
de d2) 9eea 9deIaad 2 29|
6ACIER 6ROR 6R60R FQER JodR A9E
QIS 08 AR TEeq Qe cRRAAB | 9@
Jeadea @NR¢ (Chiasma)@eldN | goe
qe19eqeaa @ fne 4o @l QNS
(Chiasmata) F@S6Q 62FIRE IQRYQ FRIER
e QAY QR @R 2LINYRIe 298 | @
Jdaalq dIead (Crossing over) RLI€IN |

RIRAUIRNCRIAER F69Q9E R
QRARIR; @ ¢R 8 YR 62U e IS
CRGILIRIZ | V& QIR 6299a QG
QaRl 494 | R Yo Ul EqY @ Zegea
QN 6QIR2IN |

(&) QIQ-I: ¥EQ AEALER
Adlegl 9@ 499 94999e e 6119
IR QIFQ FINUIAG | Y@ URYIER
0992 JI9eR 6RaNee g8 99|

(8) ReQIQYI-1: 97 F69eQ
d66ie 9998 0121 Qf Iae 909e



o9

618 FIRIE GoIR QR 691Q PR JORER |
QeI9Q 6RRa FaIee 2NAR | 2l 62ad
qéige Qo gyl Al 621D RIS |
JeIdegEa Y& ANPEq 6RISIRIR Q V’
AR CQHLIG |

(@) 2ABAQY - 1: 2R A@IQ
Jede 6RIFQ QR UG 671QER IR
Qa6 48 GUR @eB| daer GNE, J6Q
QAT 982 9@° QEIIeIPR 2eY 2IeY
RAIR 6 J6Q AT 6RIRAN | & ANVER
6RIERIRR QRRITER SaB 29 1Q° 6RI9q
Qa6 Y RIS G @Rl

6.3.3. WIVFY G ARIAURY FRIEA QAR

(i) Qo8 AL :

JRARRRA gof SRIRY U6R U6Q
Q10 QRIRe 29 Ye° Yol 0a AIeRIee
da | 2l QeI 2eglq dlQuegl-II,
ARIQYI-TI, @@AURYI-IT 4Q° SR~
Q2PN | AERARRER 9d0 YR AR
26Q Y60R UTRNERIT QR ANQAN 6RITER
dde 29| Y29l QI96Q ARFAURAER
691N 6RI8Q ARALHIR JEILQ 2Rl FI6RIT
2ae 6a18 Q8L Y| QQIeRdiyR @ Galer
Re6eR 20 & JEIge QI 6RI8 694 I6RIT
6219 98 @6Q GIPIR Y6RIR 6ISER 106
@Q 9619e Q62 |

AIRES189

A6aq

1. 2! QU@ 6219 (Somatic cell) 8 LRI
6@ (Primodial germ cells) 6 621N |

2. EQ FIQERIY @° ZdY €l¥6q <
QedQ QM QAN Q6L |

3 @ QRIRR 696R J60ie gEde QIR
QUIEQ I U@ UMNAUER PR AR
SRIRO 62QIR2E | YE6R AUIYHR @A 2°dl
QR0 2R |

4. AIREFINAQ 2RARYIER Q. 602Q
SRR 6291 TREQ 6RANTR 6CIQRIPR.
QIReIN |

5. @ QRIeRER 65IGN FIgERIRq 26 2Iaey
628 R0 29|

1. 9@l g9 (Gamete) 98 Cin QK| 604
92l 6090 909 6918 (Germ cells)6Q
99e @99 (Gametogenesis) 9@IQ 6819
AAILER 62IRelN |

2. @ GRIRe C6Q UGY 6RISER F6IdQ
L AIQERITER 2R e IR
26RQ 621N |

3 1@ QRIPRa gar aduaea 999 989e
69l 6QI9! 6210 AT QLG | 6QRleE
oRIEQ YRR 6 e T 29|

4. §63Q (ger 99H9)Q RRRIRYER JE9a
6220 FRee 2YRIR | IRea A°gd
6RI6AIERIF| 671QRIeY RSN |

5. 9@ QRIPe 6986Q 669G 2@ RAAR
6RITE) 4G 2deY 6218 R 24|




Inomi

6.4. QOREQ KO :

REQ6Q A°F SR QY AN YRR
8 AENY PEe Jodeq AHY 6QReIN|
6.4.1. AR AR :

ROER ARTIRRe F6¢I8 IR
62IR2IN, el — QIR (Fission), @R@R
(Budding), 6§@@% (Sporulation) @ 2I&F1<
@@% (Vegetative propagation) |
() SRR :

QIwI§] (Bacteria) 8 6@60@ Q61
63 (Algae) 2T6Q 6@I9Q SRURE QIR
QG ceIREN| Y@ dRYea (AT
ME 6 6RHRIOR QAE ATRAIFER OB
62ln QRG YdoY @19 98 celRelE | Qlg
QeQI9e (Binary fission) Q2IKN | GORIRS
QRGN M@ g °EQE daal|
(i) PPIR U 6RNACRQAA :

& (Yeast) QIFa @0@ ARIQEGE 1@
JRA6R °9ef QeI @ @ea6q gw
AIQ6RIY (Mother cell) @ @19 Y 6@
(Daughter cell) @R@! @ 6219@ (Bud)
ARI6R & 62IReN| Y& QPR QIS8
QFdIR FIPERIFQ GEF 29 I° 6496Q
1@ gdist RACRINER AGEe 241 @ ganig.
AR Ql 6RIR6RIAGN (Budding) QQILIN |
(iii) 6QGVQR :

6@ (Sporulation) QIQl YV
QEEQ 99 AfQl 9@ ARIE 9Tl |
23 6 ¢ QI01Y @99 JIKes Y@ JRIER
Q99 @aB| Y@ AY QQREQ UG

ARIATQ 604 (Spore) 6QdILIN| <@
609G B0 6oin PR QI Qg KIReRd
6 QYR TRERE TReMm ARG 62ia oK
REQ 98 Q08| 604QRl 1 dRIQ KR
JdRAIR 6Q4eee QAN |

26NYRQ (Ulothrix) 9 68106Q 4,
8 Ql R} PREQE (Zoospore) @16 62IRAIE |
AlIRERITQ F90 Y8 9R6QE QUYD
decadssa go 62in AR 288 6 9oR
Q09 98 @081 Q@] (Mucor) dQ 26aa
PR (1 60gRAR JRTER @°dQf @IS |
6UFARAC! (Penicillium) 98 @e@ AURSIGS
2om6ad (Conidia) QIR @°9QF @QF |
diReee] (Pythium) 98 @@ JRESE 2l
ORERE @l ASNERY QIR °IQE @RS |
2 AL 95699 OR6ag IR ALRR
62102 696R JYnl JRAEAIER UPRERE|
Qa6 Q°9I9F QRN |

604 26 92, Rl 6 AR e
PRRINER CAYIKN Q@ | 92! Qg @ FR6R
Q290 PINIRUER 6 QYR IREER
U0 62IR 998 @6Ql
(iv) Y @R

(Vegetative Propagation) :

6R60Q 6941 0 I @R
9adI6a °atgia @GCB | U, I @ AIER
6al6d 2re B9 K0 626m NlQ Uske
PRQ QRICIN| ULQR JREEER UeRa ABQ



INo% Il

Qel- 2y, @R, 691N QRYG @ J@aleR
dER6Q 992 FAUIRE | ANRCURR
JRRUREQ QI ARG 2°d BAAIT AR
ddem 622 Qo o8 Qe [69.6.4 11
6Q29R SR, GINl G FEQ Rg QO
dg Q A0l R0 6290 QLN | QYR1,
R, 2, 20 G AL 9Q R
g @10 621RAIN| 929 Y PR
2898 |

[60.6.4 ] ACRCURER AT KRR

Q80 26ae ANAER AFIVRRR
J80 QUedis faIdiRaN| f8Q 6298l
Jdgolq @ dRGER RO dg g IR 6
IR AR FRAN | PR, 6SIRIY, AR 2
a8, 69626 8 29N, 622 ©8Q
@°99R @ 0ndea 2 calnaN| @ aada
U @ F648Q 69 JnTeq R0 62l
A8 ¢g JRde A6 Fale AAGI Qg
RIS | UF1Y 209 F69I8 IR
62IRQIER |
(@) S99e :

ARCAFINQ IR 6T 6 AQY
6@60 YJSe 09 2IRg (Thallus) F¢EE
6210 960YR 29 6qlFY 69159 agd
RE6Q IO 629IQ 6QHIKN | 9@ g@lg
9¥€® (Fragmentation) Q@SN |

(o) 6299 :

QRe 6 AFYE 2L deq Aaeq
6216 6216 @R AT AIFER EUIGEN FFIR
deQ 622Q GoR o8 98 24| QIR 6897
(Cutting) gélIR QLIAIN |
(a) enfieed :

AR08 dedea 66T oQdde
(Qneg @l Stock)Q gRIc] QIF QLN
@ @9IgIR6a ZRUealIcN FI2a @It QI
@ae! (Scion)q ARd AIFeeR QIF G |
Q@ 9Fl gI9g 28 28 dIdl 690 69 QKN |
GRG0 d6Q QIR 64IFELIR 6A0KR FOR
da 9ieq [66.6.5 @, ¢, 9]l QUeR @le
6212Q ARFFFER 6T 2°d A ARCR
A28 ARG Q62| A8Q RIEI8R
g6oie 9F6a Y80 RRRe 62RACIER
aRfead Qalgeq 98 6229l daq 9é
2ORQA0 Q62| 66IRIG, 2R, R UG
Pera dg6a @ dad Qi Qee ¢ Q&
RAULIRVER | FRARAE SRR AVAER
QAL | G678 6R6QIF QU
A |
(e) @@ a@ad :

g8 QA0 RIER GUIe 98 KAQIEI
QFINER M8 QP AR QY AR
@G| @ JRG6a 8 6xdd @ QIR
38 2°6Q Q0! Q2I0RG @ Ging AIF adie
AFIR Al AIFEQ 6416 QLN | I6Q FRLR
dR @ Yo 28 60l QYelq J6Q | 695!
62IRYRI 2°EQ REE 60Q A | 60Q



o8Il

QLIRS JEQ Y8 YNGR JRdEq @lF 2aYe

[

mellRem QL @ Q?jj 00 JIREQ JRGIE

[

29 [69.6.6] |
<

g Ql e TeR erd

Q2 690
[6Q.6.6] @If @nd
(9) 9F @af :

da®, edinid, RIg, Kleawens, A0l
Qel, QY Jf PR @d ARIREGS @
QUIB6Q FALRAN | 2R d8q Y 6
deRZl QIng QI QIa IR 9 @Ol QIR

@ QAN QG 29 Adex aad AIF
[6019Q, 26! Q%I 6 9 AITQ {94 (Grafting
clay)] 692 2¢l Q dRCe QI QlRlR QIR
QUL FRF AT @ g9l AR 62UER
Joae dI§l 699Ia QIegl KUK | 8 S8a
doa o@ Zegldl 9@ 82 aQl A0 aad
QU6 AR AWILRAIER | FEFR d6q @
dPQ 690 QLIA aad AIGER 6| 60
QNEIEY QPINIER FINGR AIRIe] @I
2RGl RSIRER G2l 9@ Q9 arcasd
JI26Q dRde 6LIRdER | 2R 9F and
(Gootee) @211 (92 6.5 -Q) | AFIR
260R 02a 99l dR I8dQ P gfIR
A 986 dedld QQIdRg |
6.4.2. Y641 U RRR
(i) 2NTe RN :

AR Q F68R @ 62In GAGR QF
a6 @8 98 626 CIRIg AAWITE KRR Q!

auoe
(15 6l QYQIR)

S B A
7

TR,

[6@.6.5] @, ¢ 6 6 JRGI] (Stock) B8 @RCI (Scion)q 6QNG ARG, - & e



el

Ua69a @9R (Parthenogenesis) Q2ILN |
6609 2YTe 28 (6dlp ¢ Td)6q e
dANGEe 29 | 6Q602 QVIEQ ANAR
P62IR IR Q& 62IRaN | LI AL TRR
(Parthenocorpy) @I | Q@ RVQ
(990, YaQ, @9R AID)6R I R 99K
6QElIIN| 98 dRGEQ RIG TR GG
6212 | 9@ oRa 2AALe TR QI
Q85210 O@ (Parthenocarpic fruit) @RICIN |

(i) ©'Q 69IV& (Tissue Culture) alale)
delea §9 AWREQ 2976494IQ Qo1
2RULER ACROR @R68 | Y@l dala Qe
6 508 QY AN @A ARG FAl
ARG 6219 6Qa §9600 249 |
g6 98 QIdY ale §9a00e 62Ia SR
Qlgl FAURFRSNG! QN | @ Q76 26e
ERRRIAC, FERARRCN R F19B 6RIVQ
Q00 6941 NQ° 696000, QIFe IR
(e6ddl QU6 @868 | AR
FIBERIF, @A 692 6RINGERE) PPN
afa 9d4eae! QI aQ8e (Totipotent) | 212Ji6,
698 IRRYE@ea 661G @8a & @QQl
861 2N | 8@ 59 9! geg 2RIR
A0 dEQARRAVNRE F6RLE 6961 AUYD
dacIea 6dIda UQQR Q64 64IGIR
6Q6M PI2] JMPRURPAN 621NN | 4¢] 9@
P98 FRERY A7 F198 Fde Yoa V6L
de0 @RS (Aseptic) 6918 ARICER
Qf @alR @ gEQUl (Cloned) Q8@ 94
adis 78 6QIg18 609q §9 69aIgd
QQIAN |

@ gaaleq 926s 6916N E9R 2UYe
dd 8 GRS E CAR QAN G 698 REAQ,
Q2@ AUAN | Qlelg /LIS 2°8 Q Qe
(Explant) QLI | QI€, @, @R QI e
Q CI6eRAIRA §g @ QIdY AR ¢e
2Qgn | 628 IQYLQ 699 QUYS CUISINER
JI@ K6R, @8 G@ d6Q 62Q @IMd (Callus)
QlRleR | §'g 69188 QIR ARATE Q6L ARE
dIEQRRIRA 6JERIFFGRR IR 2RISR
Jeq AR QLN | FIRAQ JeeRT 9F G
60 dln 6996 AF] 206IR 29l
691809 IRIB00 QAN | FIRAQ YRadd
QoI 6229 SRl KGR (Plantlet) QIRIEQ | QIR
REQQER F9E0 2egEa 9F Qalden G2l
agd faca feee 29 | @ 9Reig 99
Q°882IQ (Micropropagation) @2I€N |
QRFIR (& gRA ARIFER 2ASARL FRIGA Y
@0 6Q Q2R 26@ Q& @R JQE |
el 98, 2ae 98 6 FIRRS QIKIER @Y
AIQIER 2IGe 621 CIQE | FIRQI I@ 9@I6R

698 209 98 QQUUIRE |
6.4.3. AYIR ROAEQ QY VAR :

AQOR QAR FRRAYGR IM
CRIER AN | IR FEQ 2d 6aml QEraR
(Calyx), @@¢l€d@ (Corolla), °6@9dQ 9@
(Androecium) 8 @@l 9@ (Gynoecium) |
P6R9Q (Stamen) I&° TIPR 02 TR
(Carpel) 6208 TNQ FAQLE | Y26Q RIA@
6RIFAR 2IUS |

6R9R 6adQ Ql 6Q9R TRl Al
INQ ARG (Unisexual) m QeI (Qel-
QdlQ, AJCRE RRUG) | UM Y6 QR
6290 8 TRR AR MG GREr (Bisexual)
IR QLN (Qa- IRIR, 6ARY AAMIF) |



o9l

6.4.4. IQICIAGTE Q@ AQIGIEI :

ARG (Fertilization) 9LQ TRERQ A2
dQIsERy G6Q ArIER Ad gRa SRS
(Stigma)6Q 6@ | 1219 IRIIAGFE! QI RIS
(Pollination) QQIKIN | 62600 RELER 6BIGN
IAQ TAUGERY 698 TRQ FRGISER UF
QIPI FUGR ANAR FEQ | 12Ig J-URUSE
(Self pollination) QI @Y ZYRI°E
RE6Q 601G FITR TNQ TAUERE DT,
agll, PR, QY AR ARICER AT 698 PR
QY 99 TAQ JRIFgeq U6Q 6 dU6Q
JRIMIQ 241 92IQ JQURAIGE (Cross
pollination) @I<N |

JRGISER FRGI, 6FRR 2L 6 ARIRY
golda d98Q 9@ ol et @I 29|
Jelciead 9@ galde aedea aId 6a0ka
AT6e 6 d6q UGRe 24|

¥RIgER @'d 29 QIEiQl geq aRe!
6 SRGAR F09 ANNER FE P& 2QRIQ |
6.4.5. IRG 6 GRS :

IR G6RIT 2°d aN| eI I1e
SOQIS 6298 SRIGE (Ovary), ARIQIGIE
SIRQE (Style) 6 QOGRIG GRS (Stigma) |
@79 (Ovule) § 6010 @3RI TRIEIL AL
e 62RAN| GAa IR ol ARl
(Nucellus) @ 2I90 @@ 6615 Q1 Q@6 2R
(Integument) &N | ZIgQ AFRITIR FR? JRER
601G 89 Q@ CIPlp 1R (Micropyle)
QeI | GARIANER 695N @8l (Embryo
sac) &INM| Q&Idga Adaleea 64l
@R6RI8 (Egg cell) 6 QI2IQ QRAIHER Q@G

Q2@ 6@I¥ (Synergids) Q@2 | QB2IQY.
0% Qs 6a18aI (Antipodal cells) Q@eIN |
QeIee ARG AT AT a2l QaF
MEQ 601U (Polar nucleus) @211
AFIaeR OR geq 1@ 9t 8 dRe cam
Qo19@ QU8 (Secondary nucleus)6Q R8I
QUS| (69 6.7)

RG]

s

QISR CRIER TRISIERE]
)

S R

doqd exI8al
Qalielel

SRS

— 60IQaYd
da¢

QXA

a6 GRS
[66.6.7(8)] dld9e 00 6
Ges196Q ORIFERYR 2Fad |

dogd exida|

601Qaud
QIR 6219
@RI

[69.6.7(¢1)] @8leia:

6.4.6. AN9% (Fertilization) :

JRIsI6a¢ FRdIgen TFal T6a QIR
QRIQ LRSS FITAN| Q0Q LA
661N 91 ZIRIRER QIRIEQ 8 TG AFHE



iner i

241 @ 401 GReS CRIEIR QAL 2Ie].
Q6L | ¥2IQ JAIGl @R1 (Pollen tube) @RI |
dole AGhe 62Ql AYER Yol APRIRR
deglea GRIEe 6210 dac etaeRld
(Vegetative cell) 8 @@@ 6@l (Generative
cell) 98 @R6Q| 999 6RI¥ AIIQ 1@
JRolea FRIFe 62IR 9RG PYee 986l
JAISl AR1EQ AT 6RIF0A ATe QPG YR
8 691N @1 Y& (Tube nucleus) &N | @641
dols A1 QIRAY FELR GANNER S
QalIae RIEQ J6Qd @6Q | 6206 QIS
PR 2YRIG FITLRI QR Y°YYe G
QelIsia FRIQ. SIRAUAT | 6CITN PYJR
d9e Q G6aId 90 fRe 62in g9 F0R
@6Q 1 g @R QYR 24|

UM PR, Golaa 18 Qg6 Fre
62ia @868 @& (Endosperm nucleus)
€0e @6ql Q46al8 QIE€Q Qe6dId
(Endosperm) @16 24 99° @l 98Y @dq.
60198 6KIGIRAN | JRIS PR1g QRFIR
LYY QSN RIEQ EQE FRITEQ AR
MEG JdAIS PR QEER @8 62U
d°dge 6 91 499 deea AAILR
(Fertilization) Q@2IdIN| Qo6 dYI@
QR REAER YRG ACNAR @9 6QgRlR
dex | daad eaml, 6916 gedge Qee
GAlg @ GRERITR ANAR 6 AT el
Qo190 18 AT6 Qo1 PP dRR |
dae! g@eieq J9e 98 62R2I6RER Go1
daaleq @e6aId 44 9€ed| g9ee
6RIEAIERIN @ JEIde el §Ide (2n)
62IR8Q! 6967 QCAITQ QéIge el
ARIREes G980 (3n) 62IRAIN| AYFR

RO 9@ JdRAIQ QUYe (Double
fertilisation) QEIKIN | 2| AYYR FOLR IR
Q6ATQ | AR J6Q YPe QAR FRUHE
620 GAR RIEQ @ Q6 (Embryo) Q&
QA1 Q8 @ @02 2Rd QI 2PE 62IR
QIR @ F1Z6Q Qe 291 @ A FlIEQ
ealdg Qfd oe (Fruit) 6 dR€e 29
e QF, nrde AQ gd «earRIB |

a8 crIEa @dl @ AGgIce ABad
QReIN | R0Y8 JIRAIFe 2egee el dgho
621Q QIal (Seedling)6Q 9QQFE 29
deea1 AAAER Y2l IR 900 REIQ
@O 1@ gRYIQ 91 AFERIQGE! (Seed
germination) @I |
6.5. JIGEQ KR :

62609 JISNER °IQF 6QaR AUMGT
PR Q 6R9R ALY P00 QA LRI
6RER 6R60AFT0I6Q QY AR LAl
6QYILIRAN | ISNAIFER €AY
URE 990Q QRG AVRE QY 6298 —
SRR B 6RRERN S FRRR |
6.5.1 ARG RRQ :

(i) SN :

FRARE IR 20 AR PRR @Al 1@
dagl 2 delee — (@) Goeiee 6 (¢) 92
SRIea |

(@) YRRIRR : YAIRe @90 dagl
AR (Amoeba), AIQIFIA2IA (Paramecium) 8
229l (Euglena) 98 @199I9&0I6Q
6RdIPN | @ gRIQ @09 QI FIe 1L0IQ
Qa6 Ydey Q¥ 223, @leqd — dQl |



o

geaIe

9:@ %
EEE— ““ > > 2064 Gl
(GI) (?Il)

[62.6.8] QQQIGQ APRURE JNGER RRR

sa eedalRe Q&

() (s1) (e)
Q& wdel

0790 61
Qe6a wdel

6QI3QI FRIEQ
ME SRR

[6@.6.9] ¥QlEq @2 FURR

92l RIS FNEQ Q62| AQYR 9QFe6a
(9069 PIUAIQI givl 25°C 6 A §iaY)
el S910Q QF Q69| ARQe0, 2IRIRER
Je5Ql d6Q Faa @o'dl@ (Pseudopodia)
JER JALIQ @@ 2l gIY 691N ZIRIQ QS
Q60| 2l 2R §I9Y gRd KEaRR 6 6RIY
SRR AR 920 29 AWFAURS QIR
60IGN A9 IFRIQ 9RG Zdey Q8 99 (5g-
6.8) | YIRIAIRE SR6R Gl 9& 29|
QedIa ALIYYER IAlIER IREREQ SlIQY
g @8 IR JIRNIGe PR

Q08 | 1@ g@l g4 629lg gle Mo ARG,

AP QIES GRRIRR IR 9@ AR JRUIER
QG @Qeel IARIQ 98Iegl (Senescence)

QeN 6 9210 gI9Pe QY 2I9R | 6999

Q8Q el 29 (Immortal) |
dInden 8 QRGR! F GERIRe QA

PR PR0 24l MR QB | @

g

6RIERIQLICT UGm

[60.6.10]20Q168 QI2UERIQERIPS
QUINER °¢8 IR

dIAdeaea 6219 ULRY 2AQdY
(Transverse) 9IER AP 6222 121
UR9g QRRIRR LIKIN| RRFRIER FRIee
99 @A (Longitudinal) Q6@ 62R8LIQ
IR 2eaf QORI QeI |

(¢) Q@EERVINY : IAUGEQ IAQ
Qe 6dIgQl, GGl dIdl gyden QI
2ORIA 24 6419 IS PT 62IRGER, TR
90dIegEq doUIRIR @Q G8 J0Q FIRUES
00da Fde Y@ @09 AeRd Ql 6xIFa
(Cyst) GUIARR Q62| Y@ drg6q 2la
QAo @l 2AAN | QIRAIR UE FRIRR
Qal ARl dIsa 500-6006 6216 Q48
QU 241 geoia i€ @8 daalde
6219919 QIR QY 2R Q6L | YEAR
QI6Q 92 UJRIGER ‘@F AR’ Ql AR
(Amoebula) Q21N | QFIFRQ 2GAFER



INroll

Jege 2Qem cesm @ @0 Ziead e
gdeq 21d aIFaN| 6a1Eq 06 2l
I @6 ARIIER Qeleg PIRAIAE (So-
69 @, ¢, o)l

J6Q (AR A6 godia 9d
29 @ 6Q0I6R JRAERIQ ¢ o8 @@
RIS FERYIIE 208 | YHcla 1@ gala
Q2 FAINR PR QAR 6AQERNAR,
(Sporulation) ¢l Q211N A§F0IEQ
AHIeRAY 6Qld A& @QAUR QIREAIG A
(Plasmodium) ¢k QEERIRY QIR R Q4
9f @6al
D6 18 @I)EP AER YrENPANE
6960/6w/NE (Sporozoite) FIIH6 QD
g2 608 998 6R/8 RIER G608 98
CLORR? Qo VPR @68/ @ gRiR
PRONPPY ARECRIEN? (Schizogony)
KLIIN |
(ii) 6Q1ERQCICT (Budding) :

ERE0R IRERIN I, A& 6 LIRRITR
QLERIM IS 6RRERNQAT QAANAER ARG
FP0 QA FRQ °IFAUR FQ8 | el 9@
gele, Kell — (i) Q24 6RRERINA (External
budding) 8 (ii) 838 ERAER QG (Internal
budding) |
(?) QY RN :

dQEQE 64d606Q6R QYR 6
AINORIE 9oa RS FeR, 6A60696R 2
Q° Qusdld gl 6RIRERIRNN QAUIUER
8 Sgla fReN| Yede Zegea 2ARe|
JRI0Q FRINIGER U9 FEY gRIR 6918 QIO
62QIQIR1 Y@ 6816' 2IQ aR 6aloe 98 @Y
@ 2809 6RI06RIQ0F 28R (Budding zone)
QQIAN | @ 2IQ UEQ UER 9@ 24, gl

dg QiRel I 9ele (Coelenteron)
J6@8 @6l QR RIS Gl IR
Q@ dif 6 alfQ 91Ra6e @8l (Tentacle)
Qe 96@ 92l 9@ 6816 2IRgl 9]
6adITN | el FIgfingl A8e RIG @aem
Rl 09 ofl ARIIER I AL 6al
2004 20Ie Agd QF J6Q NPIR gRIrd
Qe 24, @l qIe 2egl Ol 8] 29
8 JREQIQ HIQY A°PeRR ARG
FRRAIR 6| @ gaAl AR 48 Q 96
Q4 A QIed | (G2 6.10)
(9) 298 6RNAERQGIET :

gogp 966949 8 YMIAIR AN
6QHIEREN A GF IR QR RN
(Gemmule) G2IQ K6Q | Y@ JRARQ JIQAER
99 903 gRIa 6R60R 6RIS AFCARE
(Archacocyte) 9RG 0 28 | V9@ @
QIRCEs e @0f 2ead QTR 9|
6RAINER RS 2Y| AIRERIdIan
(Micropyle) RI61@ 4@ QQ QI QI QIRI0Q.
SRR | IGERE LR 626M ERCIM
QO6Q 29l 6RI8ER AINCRAUIAN TEAR
Qleleq 2d gal & 98 @3 (6@ 6.11) |

[ T clesqioen

Ko 298

2IRCARGS

[69.6

11] 28 6294R

6.7.2. 9EQOQR :
JRQeQR (Regeneration) 6@161d QSN
99 990 @9l 962; @8 gIKIea W2l I



nrel

o8 QUegl qIg| didl d1eq @Faial
ol AT FEBIR 9 ILRRR QI
9@ Agd 919 916 241 2RI IR
JaE8 2Q ATER FRQ J6Q JERYR @l
gaq 601G eneid Agd 9daedo alnel
@lo 241 Y0ka ol AR 69 M@
IR IR 9@ IR A99Y S|
gﬁi@@@ 6@l (Totipotent cell) &N | L
gl dQ1a 909 dIR 2R AN AN
dola 6a18 Ql §g GUR QAR | FRER
RTURNQ T U@ QU IS @le 29|
6.5.2 FIFQQ QMY KGR

A8 666N eI 694811 (Class-
Mammalia)@ giéll | geeR @2ER S IR
@RI 8 FIRRRIGR GRQERA! (Continuity
of the human species) P86 FAEQ ARG
ded 6 d1e QeI Q88| 319 IL6q
ANRTR AR AR QTR QBN 604
6ACNRE FR10Q FORER @8 AQE! 6QHIAN |
ge 69416 2U6E YRRIE FTUER RSS!
RA%YeM | @ AAEQ FESIQRCAANRET
SRER RN FIORR, FAAR Y8° 2I6dR
J0eRR 6ot | R ¢ olF 20al,
o ARPPQ TRIG, REYAEA TRRRR AL
doae e ORld 960 I9° Qued dA]Ie
28 @GR AN QAR @RS |
6.5.2.1. YRR :

49eeee Qlal 421996q 914,
(Sperm) 6 GRIGILER BAIE (Ovum) Q& @Y |
4214 98 9gaalq 9dRlgLRR (Spermato-
genesis) 6 @AIGAT JRAIQ CAERIR
(Oogenesis) QQIdIN |

(29999 A7A6Q 2ARIAQ <
ARARIRE A6 92Ig 6 Gnlg 98 629l e
ARIRE! 6R18Q F6Ide el Q&S (2n) ael
d6® 99aea el I@-9de (n) 62R89l
QYA6Q 2GR IoR! QULRG 1)

@) dRgead : (99-6.12)

dRga galdlel eedie JsaIgf 99
P09l 9 gaee @@@! (Seminiferous tubules)
Qal 600 | g6oia ARAIR 2ILASER QL]
2@ Rlae 6Q18 QoI 600 RARIR Ydanan
(Germinal epithelium) @ @88 2L | @
YULIER QI 6RI86Q ANFARR 623
TREQ AYQ 6RITYE]. ‘In Ilg 618’
(Spermatogonium) Q21K @ d@
62299 919giQ 999 diegl (Phase of
Multiplication) @2IdN |

U6RR n galg 6918 600 caRIdER
@ 6018960 ARa 9F 29| 6alge 9F
621 @ 6% 2RINER J2E6ER Flelq
gl2fia g2l 6918 (Primary spermatocyte)
QRPN Jp galg 6RIs efceln gieife
9214 6918 629l adie g 9F gegl
(Phase of Growth) @eIdIN |

qeldeq glafia 414 62196
IRGARE gael 62IRelN | @ RIRe TRER
60IGN glafia galg 62I8Q a6 Golge
g2l 6@19 (Secondary spermatocyte) G2IQ
24| @ 6RI9Q g89e 8l 26aR (n)
ceIReN | Yo1A 28 SRR, gar 28 SRIeR
J6Q J6Q 62IR2IN, Y2l PR Jaied
621R2IN | QI TREQ GO JRI¢] 62199
QG Ja g@18 6919 (Spermatid) SR 241

SP21R die. gi¢l 6RIS6Q FEQ QRN
Jdaeae 6 dQese dle. §6ReQ
(Differentiation) 62RIVEQ QI Y@ GG
JRI56Q JR8Ie 62RAN| IR FRl8 618G,
9214 620! adie AL gRAQ AFeReadq
(Spermiogenesis) 221K | glafe 41§
6RI8Q 9214 98 6291 adi8 2R JRARR
diedl (Phase of Maturation) @QI<IIN |



nroli

1. gqéie gegl dQ e 6@IY

AWAURR

@ O @ @ —w o

R 9218 6aI8
2.98 geg—

3. 9RCRe 9egl

QOI9R gl 6l
qo1a 28 FaUeR

] ge gl 6aIs

—afsemendq
418
Sl@l§] (Sperm) :
9

s <1
Ql§] 9@ 7 MY 6RIF | LI &

oL

FERRR

G6QIT 2°¢l Q@f; 2gds QI 62@ (Head),

¢l ¢l (Middle piece) @ @I (Tail) | I S4L8m
6200 2RI FRQ JIKIER 89 €] JdRIea s SN
IR | N2IQ 665N disleq @8 2gdae & ARssiadel
(Acrosome), Q| 92Q Q@8 68 Y& | ¢ ©

€ QO6Q Q@8 AIREIRER | 626 6 fon

dq @06 &l gIel @I 69@ (Neck) 6 2@

6246, On M8q RG] fude Jeq AAg §

g0l 98 RIg 92 R PNRs ARl
@6l (69-6.13)




nrei

3. JRCQe g|@g1|\

/

@alg

n A IR 61
1. 998e dIegi~_
@ @ | aoReiee
() @ @) ()—-a oua oo

B @ e Galg] 6R18
2. Q8 g|@g|/ gleafia @alg 6alg

— / \ < ~

a / \\gaﬂ 28 oalee

@/Q@ma da1g 69I9 ©
\qm 26 Q@IGPQ/ \

Qo1 eama Q% (9% 62IQQN)

delel 6dIne 9F

©) @] Q8 62IRa

[ 5@ 6.14] GRIERAQ FQq Qg

9. GRlgeea : (59-6.14)

QYRR Ql GRlg, GRlE Pee JRUIER
QY 622N | BAUNNR RS AL QAL
23 RIR 68| @ 6RI9Q FRIRE TRER
QIR Jn GAI¢ 6118 (Oogonium) QYUY
29| 6919 FRIFR, AWICAFE JFAER
62121 ¥Q° Y@ 2ogia g9de dIeql
QN |

O Galg 6RI8 GUR cenidsq QF
degiea QIR ZRIRER ERSNE 9F 29|

@ AnEeR e GAl¢ 6QId QIRdIes @8
¢IQY 6QIGIRR! 6RIT 66IQ Q6L | P GG
6RI8Q AGe QF afel asq oLy glRife
@R14) 618 (Primary oocyte) @@L |
JR9Re 91egia gaf adyaea
giadia Gaig 6RI8Q RN 24| TREQ
26 UG 6RI8 P60 29 6UNUCR UK
IR (n) JEIYE QTN | 666@ AURY 6RId
QRGER 6RIFRIRR QNS Q| 698 62,
60IGN 6QIFQ 2IRIQ AR 6RIF0IR. Jeald



nryi

Qe 24| Q¢ 6RI9Gq Goe G 6RId
(Secondary oocyte) Q2ICIN | 6216 6RIFGR
gdeln 6dinia @@ (First polar body) Q211N |
@ gege Qo1 aduasa Golae @y
6Q18 9Q° ge¢l 6UIRIQ @FQ ANFRRR
62102 | @3 699 9AF UG 6RIY 29
(AR ZRR 1) @F 6816 622N | 9F
618G @RI 249 6 ARG Qo1 6N @F
29| 69898 i 6dIRIR QGQ FRURR
TRER YR6 UGS 6N 9G GUR 29|
Je9Qe Jegia 6486Q 601N dieifia Galg
6RISQ 66N @RIg 6 F6RIT 6UINIR @F
QaR 29|

6.5.2.2 Jo¥ 0@ @2 (Male Reproductive
System) :

dad @99 08 Aies (i) 4294,
(i) g8 (Q9), (iii) geeIIeat, (iv) ge
ag, (v) d¢ 21dq 6aa 600 |
(i) 9298 (Scrotal sac) :

Jas S106Q el Qa6 §@gd (Scrotal
sac) FRIEA QRG galde 28 | AR 1eR
QIEAIRI 2@ (37°C); garldia QIaIgl el
0l 2°C @9, digl 42§ Qe IR AR |
q0I6Q JoRIedidy 69 2101 8 ¢ da
aoidiRl Qe JRS99Re JRIQ QO6ER

N |
(i) GRS (Testis) :

JQ8 d9106a Q@6 galdd Q Q9
Q28 | Y2l GQl conRla dal 98 Jaea
A0IQ 60 Y2l 906 | §ae P9I g1

oL o—

QYR 62N 0I'eQl 1@ PRal QLR 6
RY AR UAARER ERET 619
CQHIN | (9@6.15) (@ 69I9Q 696REIQAR.
AR 9@ A 2060IR 900 29| a9
ARRN YILER 2Rl 6R60R UUNIPE I
6 G688 URER A6TIR 6QI8 (Sertoli cell)

R SR8 ANER W SR |
4290 ORa!

ARELIR RIS

[6.6.15] 9269 2Q9g 689
(iii) GRVIL11 (Vas deferens) :

J60ua 4169q 6916 JaIIem
(Vas deferens) Q210 9@ 99Q CRIER Y64
P6Q | QRUGR AR eI Jern! 86
dd gend S2d «ed |
(iv) 98Il (Urethra) :

Qee JRd (Semen) 8 ¢JQ (Urine)
garld 0% J9Q AFNER AR AR ARITER
JQ QR FEA |
6.5.2.3. 91 @@ 2 (Female Reproductive
System) :

QP00 08 JHIes G (Ovary),
&aQle1 @@1 (Fallopian tubes), QR4S
(Uterus) 2199 69a 90@ |



nreli

(i) @619 (Ovary) :

QOQ F20Q 9¢ dEq Y@ 64l
GRleY QEF | FAKINR RINR ALY B
QY 29| YOAGE GAKYR RE]IERR. 8
6QI6RERRR. FIFR QR U-2060IR IQG
24| goale d6a go qIdeq 66lIeN Galg|
(5@ 6.16) gdaado caIQ BAIdaq LR

oud PEAUR 6QEIG!

[6@.6.16] €18Q G4
@AQIRIART AIEQ Y6 @EQ |  GAIgR
ORd Y@ glfie oRen @6 g 29|
JReR! AR Y2Ia 9F aF el gIfalR
oM (Graafian follicle) QoI &4 I8° \26Q
doge @alg el Age Aeq el a1
QIRU6S 6191 60RYA@! (Zona pellucida)
QR e Yo} Eq) eI Yl @8 TRAR
6aI8 QIR 6QR62IR QAN | Y@ ZINQEQ
@EAUR| 604G (Corona radiata) (6@ 6.16)
QIAIN| F69I12d g6 QIFR TRAR
PI0I6Q @dQ RS (Corpus luteum) (§Q
6.17) Q8 241 \2lQ TG0 6g6eAeR 267lia
YR RIS AYRIER AN CRIRAIN |
(i) @121 @@1 (Fallopian tube) :

Q1 916 9@ 6419l GARILT R
Q28 | Y2l @A gi 10-12 6Q.41.1 @alse

gdiefie aRan
FAR AR

[69.6.17] GaIs9a ddd 9
deq 29l GARIE1 ARle Q8 QILIRT A4 |
2Ry 966 N2l RQIY 9 JRINAEQ
CH@RAN | ARG @ AR1 FRIEQ GG
6 galde AILR 69IR Joe T4 J9e
69 GRISNER 9694 Q6Ql |

(iii) 9QUSIG (Uterus) :

dalge 9@ ¢l (Hollow) ¥Q°
6dd1eQ® (Muscular) 26 | IQ @A I
7.5 6Q.9. 99° 9@l 5.0 62.6. 1 Y2 A9Q
dga GF QGEQ 0K JeldHa 98q Q&8 |
SRISLQ 2CITE 9RGI 6 U89e] 12 @Fall |
@ @@ 2req @alg JIQl (Cervix) @RIAIN |
RS9 gIel QLI 298 62N |

6.5.2.4 AFNAL G AR TR ASE :
@lg 280 9Rl4e feee AR
QAN | ALe QI R IRERIT! e

Q¥ 29 | RN QA LIPYA AR
QIRS (Clevage) 9@l QIO IR6RIN YRQ



nrai

e Q269191 Q&M (Blastula) 98 24|
FEREE QM QeIde (Blastocyst) 6Q
JaEe 62 QRGN RIQER FFRRIES
A6l Y€ deolq UBEAIUL
(Implantation) @QIN| QR QI Q€A
(Placenta) @Q2EQ UG ALE Q4 @
6300 298 QU0 Q6Q | Q4 99 GRlIdY
AEAsa @8 2°d Qe 92l 06| e
69a @4l FIZI sIeieg FIGeg (Umbilical cord)
QeI S 6 YRR GRSl FEQ | 6ATAQ Gl
RIQ 590 QRIeg e Qeean Il
J010Q 6 J6Q QR 26| ABEAIE
J6Q QIg6MAR, (Gastrulation) g@< QI
GERIG @19 2Q (Germ layer) S48 Y@
SIgMI (Gastrula) GeIR 241 IFRRQ G6RIT
P90 2Q 6208 6QIed (Ectoderm),
fedled (Mesoderm) 6 68IQd
(Endoderm) | 969 2Ieo@16l (Organogenesis)
QR 8@ Gl FIND 20Q SR IRl &Y,
2 (Organ) 8 Ze 9@ (Organ system) G2IQ
24| 659 AAIINER IRINER I8 62RAR
gdeado &g 92 (Parturition) QIR CII2l
IR QLlee 26d |

6E6R 66R & &AUNRE D8R EE
EB6RINE G R AUER @ A6
CARIRIPR] FRICR 2N/ N2IR 8PR a8
(Ectopic pregnancy) @@IIN| &g/9%
IRNIRE 6alg ANRIRs R 9]Y
COIRANER | QNN P6L6R GAIGE ZIEE)
elea 9g4e/

6.6. AR FEARR

daeiee dal ey e el 6
dBIR QPER BGE MNRIQ QYR IRGR
deRIa F6AIRe QLIUN| ARG AR
QQIQ 1952 Adel Olg JRQIR Fediaq
62IRQl QNI 6218 |
QRQ dRIQ JAQIQ FERR ARG :

6a6d QUIPER gRlg) 8 BAIER Feag.
CRIRIYIAUGER  RUIQE]. 1R IR
RULRAER | IARIQ FARE AN NILE
GEQ dRIe AW YR LIFER e, Kill-
(i) g 98G, (i) AY 986 |
6.6.1. Q91 ARG :

2l 9@ dRI Y6 J8G | @
IRGER (R Al Je8% INIRAE ZEAUPIR
RAULIN | TREQ AFJIEER dla AR
PQELQIQ AR QAIN| ga¥ QRUIRAE
6P QUCAERIEN (Vasectomy) 6 @G
ARIRQE  Y6QARIRR.  SUEQERIN
(Tubectomy) QIdIN|

RCACYIFN : ACACYFN QIal YQIR
QRGUR a9l 01e Q6 dndl @} QT
QEULN | FREQ 600 FRIGID AN <6Q
ARl 2a1 6 9Rl dReex 10 @ 15 AR
AAREQ VAN FRUARE |

QYeQEQIAll : 2 FQIe QRGP
GARIRIARIR AT QIR QAN | TRER BAUG
99° 4Rl fee e A9e 99RR |
6.6.2. 2D ARG :

Q0 ARRAFQ IR F6LIRR
ANIOER FRQ TRIQ AYN ARG e



nreli

QQKIRE, WRIQIR IR FeARe FEQ
A 9die 9ReIRRl eQUAN |

AORIFR IR FEARR IS QIR
6819 ANRAINIER Jhe Fealee
QRN FEACR CRAIRINE QLIR8S | 604
JRIFIEL 6816 6816 AREQ SIRFIT ADE
' QE06Q URdie 96X ZIERIOR @ER
WL 9Q 62RUGR |
6.7. &Y PR ARG 6QUT :

Q88 Reee el AR J6aal,
AT, 909 aF Fue dela 6qld
celQald | §96e ¥9d Ggasq @4l
AQUARE |
6.7.1 9@Q :

eq 6@19d gRla 6QIel Q6% | g
9%y 9Q10Q 9a 2Qgl, 6JAY6R TR
6QIG gG6aRI 9F AR AR @} 29|
TREQ YR RIS MNE 616D 6QleR
QTR gf6all fGelg AT 9IRR | 664
64 65161 6019 626R GlLl 2R AR 2GR |
(AIDS : Acquired Immune Deficiency
Syndrome— 280 6Ql6l gG6QRIA 918 2RI
LRI Q@ Aqe) |

e FU06R §ea 1960 ¢del Olg
O® 21gaml | @8 1981 (1delea dales RaR
26ORRIQ QUAe 6 RIRTER A2QER e
dirle IBE 010 @alenll 1986 (1dQIER
QIRE6R dalfl o6 2RI B FLC
AALIRAR | 92l J0IQ 1eAea RIS

MBE A goed dsa UEQ @FIER
QIR | 9eQq 096 Yl AR 618
oda AgY Q2Iq Y2l F31Q R 628 |
9Q.2IR.9. :

NeQQ ‘dRelae’ e QeI 9@
Qolda @ ¥e.2IR.9.
Immunodeficiency Virus — HIV) | 224 Q0]
dQ ¥2IQ 91 F0e G AR | o8
geaIa6Q ¢06 68lindl AU YOIER
2IQe°dQ 9@l (Genetic material) &N | 2|
6208 IR QIR &l YLIYAING,
dslgelg @ 6Q68IRINRY (Retrovirus)
QEIAN |

(Human

6.7.1.1 6QUGIg@2I (Pathogenecity) :

ZIe QREQ A 690aa R AR
aie d10g QY RN A ¥E | @
e6Q 2R3 MNBT SRR T-REHIARG
(T-lymphocyte) @I91@ (@ dRQ €670
Qi@ G QEIG6Q 214 diN| TFRER
6AARF0IEQ AIAYR RP R AFTREL |
62298 ¢I@l, Qd ATEL; ¢IAea 6
QIeRER 1l A 6T PR BRR
Qd AN | ATR 9P RV 69IFER NIBR
AR
6.7.1.2. 9@Q Q& :

eq 28RN QoI A8 SR QeI
JR6QaER o AF0Q ZRIS A QLR
QR | 21 966 NG FRIRQ BUARY ZRIREE
D JQI0g TRFe 62NN | 1O RIS



nrrin

ABOIQ. O 928 9e° @] d@el
0lg 91 g d9gq QA8 WLl &8
QLRS! | AUQEER 85 YGEe Yoq RN,
e 2IRIe @ 980 Y6Roe choe LU
Jge QeI 4Ided |

6.7.1.3 @9 5g¢

P68 NG IR QA RIS 6QIRT @
PR, 62 HFU6R FITI Tie 6D EY 9N
JILS RANE 62RIE | aBER 2EeRa 6
UG 206 AQUIER INIVER ACE QR
QTR S8 ARAURR! | Kal : °. - QY
2@ d¥d (Rapid HIV Test) G 9.
I JQIFICIR JQIYEl (Conventional
Laboratory Test)

(i) U@ 9w JIFE : @
JIREIER PR IO TUQ OB 69R AN
RAULIREN | 9@ I8 QIR 9 o-MNo HRE
QA RGN 1NEIDIR F6SE YRR QS
621QR2IM | @ daIfd QU A}
QRALIRER AANS |

(ii) A dQIFDIGNRQ INI[E] - @
JIRE Yo 6208 :

(@) 9RIee! (ELISA = Enzyme Linked
Immuno Sorbent Assay) 66'&,

(&) 9@l (ELFA = Enzyme Linked
Fluorescent Assay) 69'&

(9)) @' (RITA =Recent Infection Testing
Algorithm) 66'&

(&) P24 609 QoUG | @g 66ed Qoer
(Western blotting) 6@11p 9@d 626 AR

AQOIQ. F4IA18 QY | el SVU6R
PaA60000! 98 @6l JR goed $629Q
Jenl QIRde 3¢ 99d Ged (World AIDS
Day) @16@ ¢aQ1Q dQ 69¢6Q e
QQUARE |

6.8. ABRUIQE 6 'S QIQY (Child-
bearing &Women’s Health)

60¥e G4l AR AQLUIN ALRIFQ
RRIREI0IR ABL @Y 629 Tdis ATaQl
AN QOGP ‘ABIRUIRE’ QRIAN | 4@
@S¢l QIS 601G 6Q9Q PRAH QF Ao
Ja 990 YgRIERe GUIR KAl AR J6ae
YRR QBE | 604 AR QF 6 Faad
QRYEQ A2RITQ 2RRIR Q8T | 9@
PRAAUIRIAI QLR FBRIFA RSO
§4 @ 02l 99 J6a Qe 2l 8 dga 99
6991 QIR IR & QI | YURFIES FRRE1
2RI 6 FYAIRTR K99 6 0T IR 2F QIR
ANg A2Q 6 YIFIERER 9 008 FIFQIQ ‘RIBIC
QN §819” (National Health Mission) QIR
6208 | (@ 6UIRRIQ FINFC QY QLF |
Qeall

0. dQ QRew Facea IQIeal
Je8IRRl, 9. geifia QIQY 69296R SDSIR
@QQI, N. TRAE 6P JERIRQ 8 FARE,
¥. 99 199 CI 6912127 &. 2SR 6
TR IR YR P1RRE AR |

0] 990 699 AR QA (@) PR
dedl 6dIRRl, (¢) QeI QP JQiIaRuS
6aIRQ!, (9) QI F6dIa Yedl RIign
06 26Ra 6UIRR! AR 6298 |



nren

a1 48l 64IRQl 1 N8 6490
FRIER F68 TERFR GAR IS FIN1R, YA
RIPR 6 gAQ 9 RIPS YR U AN AN
gl ARG | 929 9eq ARRIAIRT
Alggleq ewle 6 6TINe 9de Fal
QLUQIRE | A9 (RRIG Jiefie QIgy
662 9 P7 CIVAHIFIER YA FAUAS! AR
AdeRIeE ATy A9l LRI QY|
FQILIRE | 929 g6 6T18Q i aia 2IEiQ
691929 MRYl FQIKIRE | FRQ 6QI6Q
900G 20Al 6990IR AARIQ ASFIR
IRIRRS RITIRN I 2109 6PRad | &
QY 609 (WHO) 6 9869< (UNICEF)
da G8Q 2LFiel A°g AR 6 d Aese
g0dl IR B8 QIR FIRIFER 698de 6
2QeUR IQIEAR Cin AURRASAL 6N
60228 |

QII6AQIR AQE 62y AAGER IRSE!T
ERIER LR UEQ U6Q TR RIGE |
e o AdQER Jeoin and dgeq6a
88904 ARITA QY 62222 696R 9009
OIR21 6209 FIZl JRYLIR 96 e AYl JgRER
eMNo6R YLEF | 6Q2UQ dq QYL Fi
20 JIRE | 2! AURGA 2SI IQ6R I
Q@ ATRQ! |
QAR RN - 1:

100 A.Q. aigieq 10 giet & Foll |
@ Qg 20 d.Q. 9@ 6635Y6a &Y
G° 26Q 28 AF G4lRl | JINIRRIR L6
QRIEdle (Cotton plug) 690 9 @a| 9QIq
9@ g 4I96Q ¢l 941N Q QR QIdeR

@ QEEUINER 6290 Y@ YR QAUER
QY @eedd 69l ¥9IR AIRERIEAITER
QAANINER IV AR 69¥ | @’ YR 5@
@

QAR KUY - 2 :

(@) 661G 2R G2 ¥e° PR QU
QIR oIR8 @l @8 @ (Notches) @l
AERl Ql 99 6QY JAR @2 2Ry 631
68I6' @Q QP 69UAR 6R66HIT 62IC
d96Q APRl 29 6 QY 6R6R6AIT 6219
d96Q Q2R | 60l 2R @8 Q! SLIR
QI 6Ql @Ql 2R dUgeR Y& 6Al Qnl
QAUEQ Q¥ | 6220160 ARl 2 ARHS 6
6RR0I6Q FRRFR 2QHd 28 Glel AW
@A | Ce9e ARG AR 2QPELIFR PV
Qa0 | QR AU 6Ql ARl F2IG JeARR |
609 ARHLQ o9 699 (Root) 8 QIR
(Shoot) QI2IAE 694 6 2R QG @8 &3l
aQ

() 9@ ol 99 Fal el
@200 G0 dol @ O QR Ad| @8 @R
deQ Y@ de g AQIF8 2l @4
(RN ? JRIQY 69 VG ? @ deq
6Ql QIFER dakl| @8 Go J6Q 6ad|

(a) 9@ 934 (Money plant) &2 |
IR 98 ¢€ @8 QI6' 699Q d6 da6R
UGRNER 691G dQ 2R | ZIa @8 ¢4 QRG
Je RIEQ 2Rl 2rdg QIF 9@ HANIRER
e 9ge adica 99IR Q¢ 6 §ade AR
JPRAe AAIRR| 699 d9a 9F QdRl G
692Q QOF I8 QILAM ? GF FANEQ 60Q
dRI36Q QUG 62R 4 FQl



1.

10.

11.

12.

Il C¢oll

2I6e @6 SYem

FRRFCER ARIREIGE 2 IRl 6RIY
PR, - AIREFIAY 6 dedq
6QIIN |

FIREEIAY Qelies SRR 9F ¢ FAIRE
de 9e° F6dq Yeee 98 diR eEe |
FIRESIALER 661G FIRERISY Q@6 el
A6daeq Q6T UGy 6T RE
621R2IZ |

LIPPRe Jaole Yqedd 6olpald |
@ g@el 6@ aduedde, ga- gqee
deg, 9F gdegl 6 Jedee degll
Q°Gdl 68 @°9F2IQ Y6eiIaR 1R
P64I9Q |

209 6 JIKNAIER IR @R @ RS
PRR JNGER @98 @QIE |
R, FRAR, 6RERNR A TV
JRGER AR IRTIRRR 6LIRAN |
AR Q6N GG QF AF o Q&
626M Ql 2 JI R0 626R, Bl
UR6TR PR QLIAN |

Q09Q FN6RIY Q@ TY9eq YeeQsd
2000 69I8e AR QIR QO
QEea 989 G9eaIgs QI
QO VIR FARIIYE R IM
orIEQ 2|

ANE JoQ TMER AR IRIERY §61q
aI6Q 2Id RdIgeq d6Q | 921
dRIGE QLIAN |

TR FERIT 2°¢ 2N, FRISE, SRS
6 QR |

13.

14.

15.

16.

17.

18.

19.

20.

21.

AJER QR QAR AT AR
@l 6QUIAN | oI GANINe QRIKIN |
26Q 691G Jedge 6 GAERITR
AAIYAE 9Q° QO19 J°dIRa Qo1e
Ede ARe caimaNd| dalfl gaalea
9e 98 29 6 §ola 9TA6a QAT
Qud 9& 29|

999 98 98 24 9e° el A& IeR
Q@I |

Uealaglyl Qial A8Q ol 98e9 6
ool QER QABag PRV

J60ia 926@I91 219a JIQ IRIRIR
62189 69a G100 |

@19 JARER 9 YRR 6RIT EQHIAN |
PRe dIYIEa AR 6RI99ER 9aQ
6RI8 YQ° 910 URY 6RIV9E Q.
6dICTA Ql QPR 6T LI |
64IF1Y 6921999 @ ANIAURR QI
AIR661IdY AUINER RIS 2T 6
PR Y698 (2n) Q62| RIS
Ql fede QIR @ee 6@IdQ Jqe &
24| g9esa 9e1de 2RI 694 (n)
6% |

el QERIee 8 QBRIRe QRl, A
69C4m 9ERA 6 ARG 6RIRAERIATIE TR
UReH P0e QUYER 9°d SR GRS |
Q@ 6 YRLIER AP PRR CRI EAHIAN |
IR do @9 02 ¢add, 969,
JaQlel Qp1 6 d¢ @ 69n 900 |
gJalae cieq 2l QAT RRR
QOEQ g@lg G 29|



22.

23.

24.

25.

26.

Ineed

JRIEl CRIEA 29l 6RPE 6N gad 28 RS 9QRuiad 2EUTeR (ReERRT)
206719 6osaiEan S0 24| ﬂ@@lﬁ @a@aafw gela (SﬂGE’GQJﬂD
~ ~ < 6208 U JoRIR GEUIRR ORG |

gt@@@@@ @i“m’ CRGIIT, SR 29, ea 626R 2R SR1a 66l GRGRRIGE
R 2i6Q 26Q 9% 241 ARSI 6aI6! 626m
4eQle dea @Rl FrRIEQ JErIAeR 2 on 290 |

coic Brig gdnde calm Gramiegt 30, B AaS QI S6IRER b-ReTIRS,
FRice G608 @6al AR N9 gRIR 6400 Geis e
~ - ooicEa 2 ON|

CRISIAG. BESEER & 6eTRan alda 3. N9 RPaUdRIRl QE6Q 8RR

26 2067 Foe 29|
JOQIRe NI AFe QYS! RG]

SRRIREIOR B BF 62l PAQ TER AWK
CIel 6 SR R 699! QIEQ YRRl AL |

SReo1 FRRl 8 JIeTa 99 6 Yol
AR 2Q 6956a KR! ol 62IRG
FRIFER P68 TERRR OAD FLOIQ TS

JORIRR YR U9 JR AR AL
Mg @RS |

JoRIR FEAIR? QRN | 32.
27. 9RQQ F6AIRe JIR 2 IRl O8G

ML 94, K- Y NG 6 AN

a98e |

‘Mitosis’ 9% % ‘mitos’ @ 21G%; ‘mitos’ 2 ‘thread’ (9 & 961) | GINAR 6FA6T
(Walther Flemming) ¥’'ga/a) 67/8 OQUee Fges @69 89068 6FIN6 Fingl 6766160
mitos @/ 9e6R A6 69/ 6@gIem | ‘QQ (mitos) Qe14AI? 6995 - NLIg QAR NP 6@/F
Sairea 1A ‘Mitosis’ QIR | 2900868 ‘Meiosis’ g 6@ ‘Meion’q 2135, /R &g
‘to reduce’ (@1R9) 1 6FICNCHIS] QY &l 6LIRANRYG N'GRIR 6@/ PURPR FIET
‘Meiosis’ Qsiaag |

‘Mitosis’ @ 9961 967 @ 9NN &/ Q7 6208 APEaIN 716 26 06 67/8 QE6R
ApeRIade GNaNR aeds | 664 velg ‘Equational Division® g@i91N/ 69808 ‘Meiosis’®
g9 Q0w 6998 6R/6NETIS] °Y 2ng ng £/9 69<// 69 98 Yelg ‘Reductional
Division’ geia8 | 6g2Iea ‘Meiosis’ aIs) ‘2aae’ (a6eaws) ¢ ‘Reductional Division’
iR ‘Qiew Salee’ - NPad 26 Qg a8 YRR KAIRT, GIf w6 9RaIR FIFINICS I
¢e19 R PRRPR gad aewlg IR O8] @8 eea ‘Mitosis’ 6 ‘Equational Division’
e NG A1 619 - ‘WISRURD’ & < ATIB CYOLIR 6LINIIGE | ARE GFAR FIF1 NS° 6
gew 9eIRel @ 668 Re YL geamre g6€] 66¢ ‘Mitosis’ als ‘9eiae’ 99
‘Equational Division’ aIs ‘@adaee’ oveelq @8 @Fe19] omieads a0ee ag I2
QR A9 R ‘aFIas’ ¢ ‘Qiee SRR’ AP YFP6AR QN Fae /

Mitosis = 9gi99 <e° Equational Division = 906@/9%
Meiosis = &&/9% @° Reductional Division = 949% SQIae




Ine9 i

| SRR |

RN @96 - Asexual reproduction
@61 - Unicellular

64Qle - Algae

AlQe@Id - Mother cell

AUTAPR - Vegetative propagation
9@ - Generation

g€l - Character

2AAGS (2G68R) @@ - Parthenogenesis

A9« - Flowering

29| - Non-flowering
dUGIERE] - Pollen grain

UG EAQGE - Germination
UQE! - Angiosperm

@&l - Embryo

e - Fertilisation

@€1@@ - Placenta

USRS - Organogenesis

2P - Organ

At gIe - Organ system

94@ - Parturition

YRPR @P@I - Seminiferous tubule
@ e - Germinal epithelium
267199, @6R/249 - Ovulation
2o - Offspring

64IeNd 6@I¥ - Somatic cell
@@ 6@I¥ - Germ cell

Q1A P96 - Sexual reproduction

RIS (YRlee) - Mitosis
ARARURY (USINR) - Meiosis
QQée ¢l - Diploid (2n)
@9§ies - Haploid (n)

UG @U@ 618 - Primordial germ cell
Aag9e - Isogamy

ALY - Anisogamy

@Ag9e - Oogamy

del@ - Gamete

dele - Zygote

MNE QPR - Karyokinesis
6RI99190 SRIee - Cytokinesis
2yl - Prophase

eyl - Metaphase

@RIyl - Anaphase

28e1egl - Telophase

@Gi@@. - Spindle fibre

60284 - Centrosome

Qe9Q 6@ - Centromere

ol - Aster

JoIPQeIde - Bivalent

0NRe Qde @ Q¥ - Tetrad
dIIsdl - Crossing over

Q94 Q814 - Homologous chromosoms
aigee - Synapsis




I

JeIQP1

Q660 96REE 6292 ARIENR 4R @a |

[u—

dYER Q096Q ALY JAia Geadl gale @al Yoa S64Iq @’8?
Wola 92 Gelee ode @al

QIR R FRe SR 62RAIN end |

IR god @0e 08 e S9adn G2 |

dBQIR FEARRR F8Q 8% Qde @a |

AWERIR (YRR)a Y@ Geadl G2l

IROAURR (ABIAR)Q gelf SRR Qde el

o N kW

AERRARY 6 URAAURY PRI Q|
EIAEQR 2@ G2 |

._
e

(!) ¥0.URAQ 9ol QA 6 F688Q 6! |
(@) 2000 @0 @767
(9) LYPaRRa JIegigeaa Qld @'8? 6 @ @ i Qedl adead ?
(&) 2EQ UBERIAERIQT Qde /Q |
(@) WeR 92Gaee @9a 62IneN 6nd |
11. Q39 S8 6nd |
(@) Qee (&) QI FELRQ Yo IRE (Q) SIRISE
(Q) TSR (@) 92948
12. 691G QAR K@VQ L |
(@) QN QLY QRALN ?
(&) @99Q 699 2067IR Ve 29 ?
Q) 2Q9R 9Radsa YFQl 609 dadl QO KRe QAR ?
(A) 699 JRENIEQ 2IRGl CRRCRIAT QR AR PR FEQ ?
(&) R0 609 6RIY 6968IEae TS F6Q ?
(@) 999 6019 926Q 26 Qdi 6Rd |

(8) QEe0Q QY @'4?



Inex i

13. 66159 dR6Q Q@ Q2 |
(@) 6R&9 6918Q 0% 267le FRe 297
¢) 629 delq LIeesa JRAeIR F6IRe 6UIRRl QITIRIQI 62IRE ?
@) ARIQEGE A PR 0N 691 YRER ANNL QAET ?
@) 92§ 68R0I6Q FRAR 297
(@) Q96Q 609 JRIR PR QI ?
14. 9Y? 908 !l

(]) QEEUBR Gege e 269 |
(d) Q2 gel 6018 98 QGRS 6R18Q. QeI |
(6) ¢agde GOl e dea ISRl Of g a1 @qll

(@) o« QA °9RgIa @RI |
(@) eUREa 2Rede aQld 6% |
(@) RN 2l YOIg96. QEIAN |

(8) YeYER e MUBT JARER QIR 64O0RRERIQ e 2 AN |
15. QIQUEQ 586 6QdIEe 98/ d8gE8] @eala OR QY 6y |
(@) <’YIR 6 YRR FReq JIReee Qldi |
(¢) WPR @ 62lR G 9F AF Ir ¥ LR CIIR YATIERR QLI |
(@) YRIRR 6dR 99l 626 din AQVIQ FYARIN QALY |

(@) 99901 P8R 6 JgrIeea 99 6 Jasl dia 2if 6ad6a QgL &6 Iasl
caleal QIdielal 628 |

(@) Q86a G6ald PIUe I GRIE gaelg g9 QelaNd |
16. gafl QRF d9a AMAQ 69y Q019 A2 ARG ING @8 629 6Rd |

@ 99 : (n) : : 4Ye :
(@) QAR : JRIT R : : QUeQeRIAN 1
Q) GG : QERIERR @ @ galdal

@) QRIYE : PR : : 69Q QUi :

(@) ©OR6Rg : JEMTRD : : UeRERE 1
000



= Ak,
TQN3RS

GrEIQ@RS G /AL
(HEREDITY AND EVOLUTION)

7.0 Q°8IQRd :

PR AYYRER 26 ISR 64
AR AAYEQ 661G P19 6 QIR delielw
@06Q 26Re AN Q2f | AR L,
6049 Qf Ql 692q A dol APk %G
FaQ1; 601N ARITM TR 2RI (&R
6228l JREQ URITR FGRl; Fol QIR
210 P1I92e RAIRER 622q AYRAS
g6 okl Fol QIR IR IR 19 @8
QR4 | N@AQ Q9MQUl @ AYEYQUT
(Phenotypic) Q¢ d¢ d6q 99 dabe
62IR2IZ | 92IQ ‘@°dIRe’ Q ‘Q°Ees’
(Heredity) @219 909 QUSI6Q 286
dericiea g8 aeeal JF6a 9RIde 6291q
‘IR’ QLI |
7.1. g9RF 6 9O 9OQ AR :

AFIY R0 QA LR RQAL|
RAIRE SUA6Q T 2UAQ AR
AAUURE | IGIR RNew ABRAIFOIER
67170 699 9l (Basic parental characters)

dQ 6Q60R QOR ¢ JANIG ceIRelN |
JQ 06 9% 909 94 JEea IS 624,
ARG PFFINAN 6 6RI6d 686 QRG
PR A4 1@ gRIRQ @ 62IQ 6ATIRT FRIER
@8 0 @8 QEuQul dIe Qs |

ARRAIeE UEQ 699
YYERR AGHA ARG Aol 8 dels Qe
A8 Q@2N| Jaee ANER AIRIdeIFOlq
AP ARAIER 1S 918 (Genetic matter)
9% 2R ABR R iR | @
aa1a aeld aIeIdolsa AL g8 QeR
ARAN | 629GR FkIg @8 Q8 ABR FRTER
JRe 6202Ql 696R 2ia 58 g4 U 62IR
Q@elN| 9% deq 99 S dQlda A5aE
TIREQ GRQ JP6Q Qg @Y &l Q84 624
Q20 9o gER TR GG QFR FIedl|
601G J@6q Qe 62 @ 2l 6@led gl
JeeRl 66 f96 6 6aR 98GR Jade
62IReIN @ldie @ ?



Ines i

7.2. @°Glges 9R6Q QQa :

‘20Q°d ORIPQ @@@’ (Father of
Genetics) 6990 6@I2e 696am (Gregor
Johann Mendel) 9°4IQ@¢ Q876 98 9Ie
RRZER| @ UTKIee QI96Q 28R @
QI@l (Church) 6@ QIF @QAS AVAER 62
6A0RIQ RTIER &R FIGQ (Pisum sativum)
d2a 9a2a aAfY XQAER| A5A6R
6Q4¢IKIReel RYSITQL! S8Qe! (Phenotypic
variations) QI F1Q6Q 6IELR @16 KR! |
6AIEY C6Q FUACA FVY APCIQ G
60¢I9Ql, GQQ dRIea 2Igd 8 AF (TR
TR AT YR AMRA 2R RIQE
@I8Ql IR 69 ALR 2RI FAQ IR
0Q & A°ge @A 6996a TER AR
64 QIFa F6Qddl 2R @Rl a8
UQURUER 69 FI0Q FR6R 7 6Pl Saa!
Q8 (Contrasting characters) 926 @6®
(QAQ 7.1) | °9IQR6a Y@ Sa1gd
JERa 18 Y8R RIETAIRN 67168R Yel6s
601G 64IQI FRFIYE 69 Pl AN
IR @6 68 dedeq de Qe
RQQ ANYEQ YUY GR81 Jigea db
2D IR 69R @ 6| 6QLUR ARY
ARFIYEIYED 609 64 °F06 AR KRR
8 9996eR SRIeHRe SIFde 98 QeI
@R |

i€l 7.1. : €19'Q 912 7 64I¢| @Q@G}ﬂ

Qe RN 2GRS
¢ [dga agel | codl 691G
9 |9&@Q ZRe | 69 )
N |gRe g 2 29
¥ |98Q oer 2RGY slgell
& |60l aar | Yl AR
9 |geR dAfe | 9@ AZo0
o [@dRe gee | digell enge

7.3. 6C6Ednm RS &R :

Q°I0E AQUIR KRR 6768 FAT
Q@RS (Hybridisation)@ ALY 62R6R |
Qagl gdl el QRG dag cdee 2 lee
600 69ITRR AR 6RIRQ 0@ dan 62
9eq 0lg 99a 286 F9Ia QR @)
6QR86M | TR 648 9% FINJE ANER
FERTE 620N | FRF1 Q8 &l AN 9@
d2q JRIEEa gL R ARG fInaee
FRR G1g (Stigma) RU6Q AR PG
JRIGE RAURYER| @ TR TGS Y&
gy 2Rdl JRIGERd QIR 699Q RGO
Q629 62Tl TR FIQ 8 I6Q TNEY.
@ Qe QefIQIRl 6N QYR | A&
JdIRR 621R0RId6Q 699G AUe @)
Qe |

JdeURlad I 699 QAT d8.
QLR @Aldnl ¢Ig cdee de 9e°
JRIRIGIE T6Q °FL1E 18R 69Q I8YeR
Al olg gelel 296y J¢ (First filial @ F,



/BN

48 Coa

Tt

L S2la]

601G

QENAIR c@et!
2Q0IE 3

601G

1

[6Q.7.1] 4998 JUKE!

generation) Q2I9IRl | 6984Q gelel 9% CIga
8Q @lo d2qeq §old ddey d¢ (F,
generation) QISR | @°dIQa¢ Gl YodIea
RAQIIR 6768R @ ATQ AL 6P
Je d6a 9% 2Qiie @R g6oia Axa 926
gel G908 qda @°ddea 9o dlfee
JIINER geldl @R | 1@ 699l IR
IR 609 FAUVRF JNIVQ 64 YRR

(Monohybrid) 8 QR6<IG GReI1gEe 69a
QIS 9eI8Ig §2°@@él (Dihybrid)
JQIFE Qs Qde @aaeR |
7.3.1. NSLLQE TQISE :

6C6EM QA6T @ 641l SR81 9dIg.
69 ClFQ JISl ZIed QR | ATAE
QAR goQ 6768R 69YRIQ dIRAER 64
EIQRrIER Y6eYR 6KIGI Fa8T 8 66IeN



Iner

d@lQ1 (Dominant) 8 2QYE AYRXIQT
(Recessive) @169 gaGo 621ReIN| @8 6@
(Tall) 6 @& 6691 (Dwarf) FI9Q 98Q 69
6C6AR AVREM 64 6R60R 6RFIFRER
62R2Q F181Q 6A9R 6L 92 6 AL 69!
2R FI8IQ 6ReR 6Pl 8 6eRG | 676am
g6 9@ 6@l (Pure tall) 8 & 69191 (Pure
dwarf) 2IFHEAR 60QF 98 QIVER MRLIR
QER| WIRE FRIEQ ATAE 98 60 1o
8Q 00ea1 9F6a 6769R 6Q9n 6O
dg dREm| 604 6764R @8R @eR 64
JEYea d6vin 9R6Q 64IQl ZIRINER QL8
2elo. 69 61260 TT 6 691¢I FIR6Q tt QISR
A28, 69926Q 6@ Q45 g 6
601 8d aaiell daqa dea (F)
JIR9GRER YIYRG Tt QIREQ Q@R 1
6RENIQEIG (T) dRIDT 621G, 69114 (t)
gRIae 6QIRAIQRR | F, 029Ga6a YaaIsle
@8 6Q2Q °CR16 18Q F, TF Q196 a9in
69 6Qd6m 69 692 JLEQ AN 6L G
691Gl 08 Q@F; Ye° JIg Y60YR QIS
J26Q G6RIT 6 8 66T 66Q! ol
60¢QIQ o8, o, 6oFl 68 69Ql 8Q
Q0o 3:11 6Q9UQ QY Q! gdl, Kol —
80 o, 20 2IRIQ AGUIGY 697 6N
6Qgem 69 F, JQ6Q 996996 eIl 6
gRIel gél IR QAo 3:1 (Sa-7.1) |
2IQ 64 ‘NRAwad 2Qale’ (Monohybrid
ratio) 6@IR 2 6a6M| BQ 6FEER
AR AREa QRF 16 6 691N Fad
QUYIIR @em, Qe —

(@) 9@ Q& @16 (Principle of Unit

Character)

(#) g g8l @16 (Priciple of Dominance)
() Y2eeed G99 (Law of Segregation)
7.3.1.1 Q@ Q8 @16 :

@ Q16 QI R0 Q6Q X490
62229 g6oIR g8l 691 RN FIeR
(Factor) QI G9E0 29| 9@ QAQARNER
AQ! 6419l 691! (Pair) 62IQ Q@2IS, Qell-
caarl (TT), 691Q!1 (tt); 2@RG (YY), aigell
(vy) @U@ | g0 6919160 Qa6 Y@ galaa
(TT @I tt) @A QRG S99 @10 (Tt) QLS |
IRGRIE AAAER 0QUY 66ITN J6eyR
J9aa JIRAN 6 gee 909 ANUEx g
Qad 999 @loa A4 9@ 6419l Q@
62IRaIN |
7.3.1.2. gRUL1 Q8 16 :

@ Q16 2QMiel ARQ¢ J6a F, T@6a
el QR faf Qe g 6919 A
AR YIS IRNTe 62IReIN IR RIS
AR QAN QY ARG e @ 62R
eIl RIeR QUNER QG Q@aN| R
AR UQUdoea 6aer Adaldl Fead
gec 62IR2N | QQILREYQY AT 6RNIER
ed T 6 t Q226 3 T 9del9l 2@
62121, F89ER 6@wl 62IReN| 6a9a
QR 663l (tt) d2Q IAQ ASQl 66QISE
QYRS RIRd 69%6R gl Rl T @
N |



Inec

6991 691G

6AI69m 1822 A9eI6R &98I8 I8
IR P97 IRPRER PP00E FRIER |
2elRieg 69 98 JNR PRYR C56
6LIRI6R | ADER PR Q68 @I
P 66 69 F168 1966 KAGNNAE]
(Inheritance) &R PRU6R | #661 @I
o108 02 60966 @ 160 §9%
6QRIRNE) J6oYe 1866 I NP QEIgee
6617 76 69 ORAHPRRR DA PAER
6 N2 TRITRg AEeR 9068 gal
QRRZER | 1857 § 1865 @16 &I0QF @Ip
G6PFE) @6 6769m @°6610 AAPER
6R60R 6w g 81616 PaF (Laws
of heredity) @ QQQUNPAE PAE1 (Laws
of inheritance) QNP6R KAGEP PRAJER |

CACIRT 908 607 6ORIPR QO
QPR geal NP K8 RGN 6
PR 9RRT 99 968 P6R SRR
QPRIER I NIEIR ORACHPIRR C6EEe!
PR @ d6m 6 6T P58 dRIPER
aeg e @ Jem | 69168 Gl I6ONEN
Q06 Q2 1865 A19668 Brunn Society
for Natural Science 68 €10 @0d6m I&°
1866 F1T966) ‘FRR6ss) KR8 TIR6HR
29966 " (Versuchen ueber Pflanzen
Hybriden) 9IA1@ @ 90068 R0/
PRI6R | P2 CERIPIP CPRIPRNER LR
gR7 RONE PR 2R COEINT 08
699 AN6R CRIRERIPRY ST 2wl ]
1884 919260 6969 IR KRR |
1900 9del6e (P 6aFIPw 6 §9 (De
Vries), 6610¢l@ (Tschermak) 6 #6724
(Correns) QISP QP66 69168 QG
gesclose @6m | 6alkId KedNgSIP6e
J6Eran & FI6eN6) GRVP6E COMPRRUCE
QU @8 @ 99 FA ACOTNNNG QO
Ol @ el 946§ 6A6EnT e IISE
6w, TR 9 6YTE Ve° 0ga
PPE Rag/a9 Ol @66 AFERISTE
CPFIORR AT 6ORNRS |

7.3.1.3 QAQ@QE {94 :

@ G Y F, 396a 9u6 Geg
RI0RQ 691N 6RSIN @@R (Copy) Q@aEM
kI 6Q7I6R JRRR @l QIR RS IQ°
F, 9660 90Ia1 @106 das ceadem f1dl
IRl QIead 290 29g6a A6 Q@I |

IEFRIRY ANACR @ 6P FINRY 679R
691N QI0e g6oYR g9 dina, 2o
F, 9¢Q @ 97Q 68Q 9f deee 4qe
Q4 62IReIN | 622Q 691G JRIOR YYRER
RIS 6 2RY dRIRR YYPER deiel Qe
Q@2 I9° RIRRYRG JRLR0IR JoIR 621



Il €oo |

0e9e! 999 96 768 | RILREYQY 691G
AFQ 606l (Tt) 989 T 6 t AL @R IR
d9e Q¥ calRelid | 9@ Q9 QIRl 6cl6am
dolldl @Qeem 64 JIRnad 62Q QLR
NG Q& I T6Q TPER gRs 621R SIMEIN |
7.3.2.@AQ4 9QINE :

QRELIQl FRFIYE Y@ AAYEQ FAR
Jeeal I69Pa6a a6 6208 oLl aIdal
IR 6969R AT QTS FRAUCR|
6229 6Q 69IR (RR) 8 2R%2 (YY)
Q&0 QR 98 AL Q8 (Wrinkled) Q!
@@l (1r) 6 SIGel (yy) 9&aQl Foq ¢Iga
08 @8 doee JRUIR I& ge F6R |
goad 6c69m 690w JP6a g8 6J9a o
(RRYY 6 rryy) 690 de0d @Q2ém| F,
deeq 29waQl 989ee dxa (RrYy)
62I1R86R 13 AAY JR6Q I 69IR G
202 62IRUN 6URUY IR YR
Q¢ SA gas YAIie 6N | M2Q F1l

6C168R 2R ISl RAVRER 64 IRIIR
6CIgl GREIRIRR QT6M F1tl AQ AR F
JdE6Q 6297 dR9l ReRgee 9aFe
6223 | F, 9¢Q 9296Q Jaaicll aaia
6c6am F, 99 IR 9% de Qe @
8Q @gq F, 6296asa cadlidiagel a&
4 JRleQ, <al- 69IR 6 2R%l, 6dIn 6
AR, ¢l 6 2RG, JQQl 6 Gl NQ°
AeEa 2Qale 9:3:3:1 621039
QYA 6Q6daT @8R AL 9&
QRELIP SRF IR JRLR0IQ YR AUER
FIRRNER 96 @QRE 606Q YA
Qo Qe F, 096a Quedigl Gagigd
gReQ QU0 Y9LRad 2QUIeR 96 DG
AP 629, 2dIe 9@l (3:1)2=9:3:3:1
629 (5@ 7.2) | \2IQ 6768M QRIIe AR
@A (Law of Independent Assortment)
QUYL @Em |

€elim @ Gollm 3 glogl 3 slegl 8 F, 6Q 6QdQIaal
ezl gl aedell sliglall 2@@1@@1 Qe
9 3 3 1
I 1
| ' '
1 ]
e T M
| =
: ! i 2RI
solm | goql ! 3:1
1 ' ! '
12 N 4 |
e i !
| 1
1
:
eedell slglell e
12 4 31

[6Q -7.2] : QAR QRE Gae Qoe AR qRIC QIR



Il €oe |l

7.3.2.1 QAR ZAQieq QA :

@ Ga9 2RaIe YRlke 6419 gl
qé 29l QR FEQ AT QAR F,
JE6Q galsio QPR FIRRR RAARIFAE
F, 969 QI QI96Q 62102l 8 JEgeaa
6@lsd (igdl 621 @ NI QQIeQdQe F,
Jdea 9@ 6dim 6 2002 &ael (Rr Yy)
LR d2Q Ualds eaIesm F, d¢96a

QlERIGYIR AR8 RIS JeFe 6RIRaIE | 9&

66lim 3
RO

() RRYY X

69121 SRFRANR. NG AUIER 6R6EM
6QdITN 64 6QIR JRIQQ AMY oI
(Combination) ¢kI6Q QRGEQ (& 6QlIR 8
QI6QI6R T @50 QI Yol cRlRelN | 2o
69lR 8 R8O AGYQI JRAIRTR AQUIS
3:11 6989Q QaFea & 2edal 6
QlI6QIc6R A& GGl 621ReIN | 2dIe aea
e 2RG2 6 €9 A&l delewa
aQdie 3:1 (68-7.3)|

eI 3
Suelll

(i) rryy

SEIM 3 VO
() Rryy
RY/ Ry rY\ ry
- ( ARRYY RRYy RrYY RrYy
ry | OQRRY) O RRY QR ()
Eolim & 6Giim &3 Soiim 3 Solkm B
e aeaell R aedal
CDRRYY (O RRyy O Ry | () Ry
RY| saaas 66l @ 66lim @ 6olim 3
@ad slgel L@ sligel
63 RrYY RrYy @ rrYY 69 Yy
rY| 66R G 8Glm 8 SAIRE] sog! 3
oY eedal aeoal SIS
?3 RrYy O Rryy @ Yy 63 rryy
Y1 saixa 601 8 s10g1 3 gl @
RO Sigel QRG iR
66lim @ 651IMm 3 sl 8 glagl 8
eEel NG el SINET
9 3 1
O O3 NCE N

[G@ : 7.3] QA=Qd JIVE
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66EAR 2RAIR JEAIGTIR 62RITER
1909 ¢dQIEQ 676daT @80 QAR
LEmMEme| 6912194 (Wilhelm Johannsen,
1857-1927) @@ (Gene) QI¢1 69026 | 64
qa gaes 26919199, (Genotype) 6
T6R191R9, (Phenotype) - 4 Q@G 98Q
JoRe 2R Q6| @9 G9eNa 2°4
QEAT IQ° QI 010 AN dael Foad
ARaN | Fe (BNe)a Head 2QAea GaQ
AR IAGRIE I AR 6LIRAIN |
7.4. @A G81Q4 (Sex Determination) :

6RIF6Q 2l Y8 QR IRIR Kl —
me Q8de @l 64q 6RI6AIERIA (Sex
chromosome) NQ° Z6LI6I¢| (Autosome) |
ABIPR AT FRIAGEQ 697 6RU6AICRINR
e 9l 8| gale 8 Ga1ge
ANLREER @ Pt ARG IR | IFSR
Qo9 el 6298 23 64Ig! | 18Q 22 64lIg
UCRIERIF| B I 6Pl M FEIYQ | N0IER
@ 69191 Q@6 X (XX) 99° Jeaoea 1@
62lIQ! 66lIGN X’ 4&° 661N Y (XY) @ 66
00| 960YR dedq @algeq 22 ¢
26FI6RIR 8 691N X gEI9Q 2| A 2eaa
JRlgea 22 G 2ERIERIF B 6QlIGN X Q°
20da PEEasa 22 & 26eIeRIR 8 69l
Y g6de aN| ¢oal ae qéideq Qugd
Q8Q 9al¢ 9n delea | Galg A2 6969 X
Jede 2l gRlge AWIAR 24, @AY AR
Qo 291 Galg @ Y 998 2el galge
Jee 626m 98 A3e @0 94| gQ 9
6208 69 g8 IR FIS 62N Y Y898

Q! gRI¢ 2R | 604 AR A i
Jolw 9R1g @ Qo1 92 99 @ 626 A'Q
6018 6991 26Tl TRIRAFE Q62|
75. QAR (Evolution) :

QAR PRIeR 620l GRQ Q8@
6 QI 2R 68AQ ? I2IQ AAAER FRQ
AALEQ Q] 9 F10 RAYIDR! 62IRE | ‘AgR
A9 919 98 @Qed’, ‘FYERIRY Qe
RIQAIER 2R 1QQ 6QIdd Q@GeE’,
“UAERY AP KRR YRR JIG 1R
600e Qdiede kg’ - I9da &8 (o
Q28 | FIRIRIRNER SFIA @ed 69 1@
QeII6R ‘F19Q’ UHAR ANQ @ LR
Q8 62IQ8 | @ gaerea 1920 AdQIER
0.2IQ.6018@ (A.L Oparin, 1894-1980) 8
62.6.49. 2ineee (J.B.S. Haldane, 1892-
1964) 92691 10 QY FAYeR | 6@ 1953
60 AREM FRQ, (Stanley Miller, 1930-2007)
8 QeI Y6 (Harold Urey, 1893-1981)
JIRIGIRER @ RS JIFE QI Jalél
@em 64 deae, AR, @R, PRI
QlY, P QEoy 6n6oa el de
QY 62108 | J6Q AR IRLRE ARSI
CRRIGRNNER YGRR QPR QIRERING,
JIRQIER ATR 626M | AANREE! IF6R! @
JEraQ GUR 62IRE 6gIFR I9° QIFELIRG,
JEraQ 2R 6208 ARIRY IQ° SR |
@R doIfEdee ‘99Q R19RR R0’
AUFER YAIKIRIES P28 FAUIRE |

dQeelcq @d addel dad
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FRERTS Rl UG AR 68 SRR Q6
el 2GR 6 ARAIeQ 6218 | AG 26
6292l g 6 28a A8 AY F 9eQ
diéll QI 0@ 98 Q28| ANAREE 6816
0% JAQAR FRIEIR 6ARIER AR 2RI
2IRQ 950, 290 e 99583 | Feae
6228 Y9 99Qla 9@ 9@ 9l KIel
YOReRRIE | Y2l 26 A 8 FReRYRIES
621R2IN | QIS 6 REREQ 6292 Q]
‘689 §e@Q” (Organic evolution) @LILIN |
g 6919 9a19N6R RIRAIeT AYS
JRIe6Re 2o 689G8MG! (Biodiversity)
AR 6208 |
7.5.1. RIQAIST FRICA Y AL :
QIREQ @60 A RIG (Species)
209 6 g 228 ¢la 0R 9919 KaQl AAe
Q62 | g6oIa RGR AR 9 gId 9eIR
0lg F0Q 68 AYEER 9 | V1R AL AQQ!
RIEQ ZERD 6(1Ra AGAY I QRF |
deoia @19 909 64Re Y@@ 6208
618 | 1R S UIRESRL (Bacteria) 6 @&
a9 Qda 6d9p @I01e A69] 2AF6aER
FORCRER 6QHIIRAR AN JIdl 8 VR
6RI9Q CIOQ B QIS FRIEQ 62RAF Y
§UI918 QITISRIUER 26Re AAIREI
CRUAN | 9°0Q1 dIR PR QG g@el
Qell- 48 QIR 8 Q20 ¢l (dal- QUGS
2], 69I6Q, 6IRINERS ZIT)Q 64,
QEQ 66 AR UIER 621NN |

dQe ROQER CAN6HIE R,
QY QIR Q QY AN §AR Y@

ARICER GeRIe AGQ I8 AAQ 6 AR
Ll QA QR 6Q1d 98 9t Gaq 9al
AY FINEQ U@ FE] AR 2RI |
7.5.2. FQRAAAUGe gIFISe oy :

(i) IGARUNGAS GANS :

Y Y @dgES QAR QY ARSI
gidll 6 VA U6 R1QIg (Fossil)
QRN | YR GRQ dieq Rl RIge.
RINRA 1R YOI el NQ° 61 AADQR
QVAGI 6 YISIAIRT °AFER IR QI
AREIN | R1QIY 2RI RAIR CRHIAIRAL
QRG QaIR, 69191 FRIER AR YIS AR |
QQILASIYQE AN 6 SeEr- @ 9R 60IFIR
dIGIAIRG. Aty a6m codde 64 9w
ORIEQ QIR 26 2L TR | QIR
ZIQRBUESRR (Archaeopteryx) QIa dISNQ
@114 2IRFIQ J6Q AHIRI LYK R
AQIQYA 6 G RIS AR | 64
AT 2RILS @R SRR TS [
64 2R 2RI ORVER FQEQ (Aerial)
Qea 9oe 62088 JI0Raadde AR 4
@0 ARY AN |
(ii) 90RLae JAIs :

6al6d gl 6§89 626m galed
QI2IQ AYE B F0Q (Morphology) @ @910Q
QAN | @ JRAEYVEQ FRQ JIEIeE
AYE YUARY RGN, Q9 @ 69IFIQ
didlm Q6 2eaa ARSI QRF, 699R —
(?) QRNE 2er :

aQydigl QIsnalee AU6Q QAQLL R
628, 9FQ 6@dl, da 6 GF 2L FRE
SN JLRQ dR ege 9 (Q
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Joe-Flipper), 621910 60le, A&gQ 210
27 TG QI @91 AR ATYFeR
@@ (Origin), 909, 2PQ A 6 SR8
(Development)@ @96 6@ A M4
AQUAN (59-7.4) | 69808 REWER A¢lIQ
deq 2@d1 (Tendril) 8 QOSAA
(6QI609@mI- Bougainvillea) 98Q @4l Qg
QY @QceR F1Yl 6ARIRE AV IRITA |
@ Q018 AR 6410 CIoR 6dp1, 9Y G109
e QERRISEE Q8 Gdl SRR AR |
@R YFqeq AWRIe et (Homologous
organs) Q@eIdIN|

/
\

ods  eaIgl QG

[6@.7.4] ARG ek

2edasq

(&) 2QQen aer :

AFGUC @Q @IdY 9@ dla Al
629G RQ 6410a doe 6da1, 9] COR,
QGRG0 RO G2 FRIRFEQ AR
QIdey QB | RQIeREYQY JeFa 624,
QFQ 624l Q QAQEQ 6@dl (5@-7.5.) |
Nalo) Q9! e (Analogous organs)
QAN | 6920R RIVETENR ALl 8 QAERP
dgq @4l 2QQal 2rg 2eE |

Qo Qe

Qeaea

QR

[60.7.6] 2e6dier 2608aQq
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(9) aUeadlar :

UeRR dISE SIR6R IR @8 ek
028 diola A8 Qeela QR | @ TP
998 US1P6Q 296 RIITA gal; oI'de
AALEQ YR R4 RN CIACRFER
JReRe 620 2FET 2RI 6AAURE 6
JQ10Q 2°gd 2Qa 629 9IQ @8 24
QPUIRE | RQI2QEYQY AY GlIe Qe6R
2GS 6anl J6Q P YA ZIQANRa!
oRR QR | RCRER 9R6 Zeaen 6ad
2IQsiael QiR G2lIT YeIa 88 2ecas @3 |
6289 AdgQ Qeaa e gal IR
(5@-7.6.) 4@ 268 (Vestigeal organ)
QEERIST JISNFOIER ZICURER 2T I° Q|
QD | AT SRIREQ 2| @ AQCHTIET |
Qlg, dew AR AP JISNFOIER ZIEIRER
2IeQ! QeI |
(iii) REFFIFARUGS gele :

60QQdl QIS el AIf, ANACQ,
AQIQd, Feer 8 IRUTINT YIRS QR
AUaa A 6QHIKN | J6BYR 651QQeN
Qéca GINAQ @l o' glegl 6 939y @
6Q16619¢ (Notochord - 69Q0€R 9LIRY)
2N | BRIE 2°g9 6971 6977 6RRP AIeY.
QIFEREM QY ANLFOI6Q SIRGQ Qe
62IRQ, o JfesR AT 6L |
6990Q 990G FIN6R 671009 Fals Q66 |
7.6 Q9EQAARe 09 :

ero¢ (d2I6Q T 6Q9Q 6IRIFR
-6 @I?‘IIG?\ (Jean-Baptiste Lamarck,

1744-1829) 6@ G0AQ AUT G 0§
QUYL AR | AFIRE 0 ARG VSR
QU] @QE (Inheritance of Acquired
Characters) @I16Q dQGQ | Y@ °QQ.
QAIFIGRA (Lamarckism) 92191 | 48 0§
2edieq geaia didl fa df6ed A2 did
PR OFl AR FE AY4 2ead @RaIF |
PIRRIIER 2FG @ AVE, 9IS 6’ JeQRl
aRIAG 28 @GN | AQI2Rd 69R AIAIR
QdIRe6R— C8Q AUQ IR IS AR
FATQ AL 699 6 G 6aIQ OI'Q ARG
QRS QLI 96 IR FATER SR |
QY JF6Q QIS IQ1QQ 69R T QLI
29 QI8 (URNQES AF) SI9 FINREH
Q1662IQ ALEHVNGT QUEQ QB | §°4
J0IR1R 64918 69RY 26E AARANR (August
Weismann, 1834-1914) QI9@ @668 @418,
cagda 2204 adie gesie dFQ QIR
RELE AIS 6QYeR AR IR g8l 99
R AITS 620 998 | AARS 08 G8Q
AAYER AACRIGE 62I0@, 22T e Sl
F690ge R0 69 926R Geae AUANER
9@ 92 (10918 RAER 8 R AUEQ
QRERER TRIQ ARER IR 6QRUER |

1859 HIRNIREQ A°RUER ‘@ BARR AT
699Q” QIFIEQ QLT dRld JIRRI, AR
QIRY Q96 @1QaaR (Charles Robert
Darwin) | 99660 69 Q4IRCER ‘@10 L°gle
6 I9Ge QQeed’ dadl QeI QEe fIea
Qd 62Q8 |
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7.6.1. 6V PIAVNAT 0F :

deoiR gl @ ROER JRIN Faa
OB QEE | AIE IQI AR Y ¥ 2l
6QR2IN | 6980Q Q0 Y@l 2R 2RI
2xIQ (18 Q& Q2N | 626@ IR AQ 2
Q6 62aq 82 29 @R | 9@ Glel 9zal
606@ ATQ, @1, AR AQ PR dQ
QRIS S, QAYR, 6QI6 ARYIE Qg
2qael 24 23R kI @08 Q0| 6QrIRe
CRIQ AL 99 691N YR 228 AR |
604 U601 ROQ PN I EAIIEAIT
Qe e

dIQY, QRGP Ie° QUge AR AR
de6oie 919 @0e gif atlq agaNd|
QIR @1 QI (Struggle for Existence)
QRN F9 RIF ex Ql Iy PG e,
ded 22 @199 AR KPR QEeRR
859, 64 @ e | 2die, 694 @10 GO

RS 699 JARRNP b G2l J86Rd
de F0q 04Idee 62 @ el
62102 | geE de 94 Geq HoglIRdiea
deé QIIg e &9, aevll dIsR G|
gQd 2edel 2d geb 908 @6al 699
@190 geo QR Q8! 62In FIRRURE F6Q
69 QI @°9QF QAN W2IR QIRRAR,
deda 99 Ql @@ead (Natural Selection)
@e2em |
RRULQE :

gigl 230 6@16 @F g6 6716Q6RIAR,
(Mesozoic) 71QIG06Q FIIRRIY FIRERIAR
(Dinosaur) 90 90190 @119 I8l Y2ER
QARG Q6| 69da ANLER QTR Y9l
gidenl | goR 8l QeRq 1oReadsd
QAIRRIY PRERIAQAIER o gl
QAUIER 918 | Qe 6216 AQIYY 6
QDR IR 6 Fea Feg JeRE

dIQ€l1 7.3 : 4°6FUEQR IR, PP AQU°S]

AN gaee ] FNOR
QA QIR
+ = +
e AR dIQadia
(Y, QQAgIe 6 R
QYD ATR1) Jgeae

dgoe
elalalaly QeQ
= + = @6 Qe
salaliotn Q&




Il €09 |

dagosa dldgia diasm| dee Qoe
ARG G908 FRERRI| 69RNER IR
Q@ H9q JIYZIR AIfeR AR 62FIER ARY
(Extinct) 62IQ06M |
7.6.2 QQEE LARER YRS 70 :

ZINOR FERIQ (Molecular biology)
Q° Q°966 IRIe UG A6 AYSG
TREQ PIRRRIAANER QIRLRE ‘dIgoa
QREeQE’ 0] @ QOF QU6 RAYIIR
@028 | @ 90° 0Qe 990a ‘AYR
A°6g8e 09’ @l ‘aed desade esar’
(Modern Synthetic Theory) @RI<IN |

26e I, YR PR AV 64 QLR
@QAQ ‘GR° QQl FYES | ¥ (I8N eI
Q8Q) delrlels 0Ig 8QYesR &e dIReN|
PR U 8l 6208 64 Y@l Geq Q°d
JOGIRIER WG B ATVRPRE QYN | 626R
AR BQ UG YIRNRG Q62 666Q
RIPRAGER QO MIS AV 629Q12 |
TRER FORCEER aaNel ¢l RS AR |
el dIRfa Fa9e dRdQll 604 /a9
UQEQ dIfER RReQ dRINER FREQ
JReRR A R6QIRYR (Mutation) 6QIG |
RI'eQl  @1eAIew  6216AI6RIAER
Q@(Chromosomal aberration) \(6° @Q1g a8
Q6QIRY (Genetic recombination) 6<lig] €I

JARRIQ 621RdIN| A9 JReARq.

ACRRNIER ‘G6QQIAR” (Variation) QRIQIN |
ged6a 2 @ gheaee 02| ggb FeaIRIe
P10 ARG AVEY RIS F°dIRRe
ARIER QLR 4 N9° 699 F19 GO
RFE 69R dQE QlAl A6QIR10 62IR
Q°CR6L 64 PR AFINER AT 24| elg
‘A8’ Ql ‘R’ (Selection)Q ZIQERG!
Qe 24| dQGaeIRe Qal QEl A8Eq
QAR o2 @G (Species)q ABQQ RIS
Q4 629l 9IRQI R19 Fe F90Iq G
geemolq Zadl @ QE6R 67N GO
YRl 9ere AGdIEal el QoR f1e
QRN AQQR Q6L | 60¢ 1Y 6QIR GO
@10 98 G40 AoRl JR gedsa @8 ueg
QeQ | 9219 28xd 6a@1da (Isolating
Mechanisms) @° (@ 6@l6n Q2R A
@R0IeE. ARGl YRl dRdlq ‘284’
(Isolation) QLIAN | ZRJGR Arcgia 0§
YQQIg! PI0Q REIER FERAR, YR 8
2204 eqgd Qe QES |
7.7 AdgQ Qe :

qdcq F8d @ arle gien S g4
P6Q 99° J9Q R0Q 6HI6R | IR 64
o2l @6Ql QIR (EE JGgR JREREQ
g6nn ANRIR, 6 9f6Rd] AR geIeR
JEQle QA QRIER, RS AGFR QLR
@ Q90 94d ¥e° 8 9@ QIg|
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aReml CEd QIQaml 4’ Jee Sgagls
62068 g0, 9IS FIR06S Y 92 g8
QAL | Age A§sq daQ1 98q 9IwQ
2lYl6Q G JE0RRE U R1PRY AUER
QIRE A9l dIR | 4 §gIA 92be adie &g
AR6Q gl dEed d9IR16Q FERINI
6160000 fGeR Q1 9Q 2R dIge!
gde gdy GIRTEE QRE, 6 99eUeq AN
908 6@l 6mIF QdY Q88| el @8
oF C6a A9 doIR1R 698 69 Slnd

QlRRRR Y8 QI dAlsl @em, A&S AR
gisn 98 Gae QEeY giele Q@ fda
AQ 629 | PRAAR ‘G6AL T Qe &
A6ARAQ AR QAR ¢ 6499 (Descent of
Man and Selection in Relation to Sex) 9@6Q
6RAYER 2T AGTR goR dnl AFR A4
RGN | QIR IR R 6Q6R QIR
QIgER Ye2Y Jellsl QARI; 604 6RIER Al
Qe 9ad @6R 8 GRQ Al AR oIg
e @6 |

1809 6a@eIRl 12 08666 SInd
IR ANIEE) R K FRIPR RPIR6E
P90061 KRY6R | Gm LIPS 66 FLDP
00 OFI7, QOFIP 6 QAP OFIP P
PIACE JIAR @6 R NF N9 96In
(HMS Beagle) @917 N
RIRIR68 990 6T
Q6 27.12.1831
2.10.1836 AN 8961 @8
69 @8¢ cEARRIR ge
RAPRER I SIRIEIQ
@19g9& (Galapagos
Islands) & @aIR@lel 661,
P08, 06 1P ZQU
PRYEM | 968 69 PR
2960 6 92 COHIPR
e16eFeg e @6
1859 91G9/68 ‘? 6P
ger 699Q° K1 O Gald]
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Ineec

@Rl 622N | 692 RUIRY B0 9B QPR
AU |

QD YL dI 91 JLISEQ gIa
20 &.8. A9 PRI99 GAI8 PR 6226
9@ 6616, (Sluice gate) AAILIN| AF GRUR
AONER 692 6697 CHRGAN | PRSI
RIQ PR 699 ARITER 6616 QR AN |
J6Q RRURNQ PRe FIE0RIE AR
IR QRN | 8@ ¢RI 6202Q1 PREIPER
GRQIRR (Turbine) PPN QICIB AR
QAN (G@ 8.4) |

; i CRRNR.
3 0y T BNk e ET R R R O R
s e R

[60.8.4] QU 9%

IS 6Q96Q 67 U, @
QUATR 6 YLA°GIR 2GR QR FLINER
980f Quegl 28 | UeeR Yald AqQ
RUQPER QR I8 ST @A QS
AUPR AU | 2 YR SN
QURR 8 FREIASNER 6249 AR 6LIRARR |
8.3.4.2. 69Q48& (Wave energy) :

QU A 6QA6Q AR VGV
AR6LID AR SR, 918 AR FALIRARS |

ALR RUALIGER Jen QYIRILE LR
QA | @ 69098] IR 99 FRRIRR, PPN
Qe 98 QYR FAUARAQE |
8.3.4.3. RAQYe 48 :
Q1R 64wl (River dam project) :
QPR 6UIRA QA FAER N JRIR
@ 900 9RedI 98 QAN | J6Q FRq.
ARURRY FF] IARR O 6906Q 2RIAIN |
620lQ @10 62R2Q! FREYIE I8 FRRIAR,
JRIRRIER MR 24| FRRIRNe Y
6@626060Q ACHER, FAl Qe 80, 99
QUIGe 29 (5@ 8.5)|

‘ coeiae (efe §9).
i J
| | ; @R6QIo

P
h _/

S
- f
SRRINR

~

e -

AN

[6Q.8.5] RQIQR 6QIRA!

1948 (IJQIER QIQE ARRIQ FRPQE,
6QIlSl AR YE9R @088 @ S,
QUIPe 68 949 RIFY AR YU
PRINIAER IAPIPG 6228 | 2Ifl ARIER
RIRR, I8QY, ARNCARI, CQFTIR, AUR
6RNIR, AR ARIFGT D PRI, JRale
ANRIR 6238 | FRITQ VAIG! UGS 2R |
RIQ A906Q QY dB6Q QdI8qe
PALIRCIER | @9 64 89 ATR QAUILER
LI 2R MRS 6306Q AWLB AR
QR64I0 @QdIQER I8 Qe gad
621RIRQ |
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8.3.5 AIER QIUREB

(Ocean thermal energy) :

ANLR IS B USRS FRIIER
Rl PIUFIPIR YERQRR PR AR I8 A°FL
RAIIIRAIER ] AT Q@ FRIAGTRR YIRS
Pp JdI0I06Q 2RY 29 @8 26 FNIRER
ARl OR 2edNIgE 29 aAN| QAR @
QleeMg. AYEe Clde I8 QIS 6aQ
(Ocean Thermal Energy Conversion Power
Plant) FIREEQ Q198 d86Q QUI8QE
QAN | 9@ gela d8q LR ok 9%
QelaN| welg §49 Idisa §deale
RAULIRAQE |

Aee 9Id @@ 6 2 &.4. deR
AR FRIEA FIAAIRIR ATRY 20°C @ 293°K
696R, QUSRS TIGIR GIE ANV 621R2N |
geEQiea Qld eee Yedlgdl 6
6QERCTJARINS (CFC) QTIPS F006R
REE 24| dEQ Y@ QIF 6REREATAR
CRRIAR galacisa Qeldd @sal UG
JRIRER 2Rl ALRRY IHARINER AUG.
QOIKIQ QI9q A9ed Jd 0w dAeglq.
2SI | @ gF2I6Q 9JQ AQ ANNER 9D
QUNE 621RUIER | IR J9RQ 96 AUER
FOQ K6elg 06eaR |
8.3.6 @oIdw 618 (Geothermal energy) :

Q-INBAEQ 2R PIUIBY 66N
60a gfal Qal f928 ! QUeLIq
QUELIS ARULIRAIER | M@ GIE8] QOI0R
I8 QI e R IR IS
JIegee 2oie g | 9@ QIdea dnlds

R @RI 98 eae delq. alel

(Magma) Q@IIN | 6Q66% UIRQ YRUTER
J0eRe (@ AERIg A00g 60RGY | TREQ
2l @99a @8 JRIeclsa Q@A 9@
e9ea ‘Qag g’ 69 QeldNg, gl
QOITR S8R Q2R AIIRER |

QOR 99 Y@ Qa9 R
°gd6Q 2Id QIEeq 9R€e 241 YR YR
@ Q09 9@ I8 dR QI SIR2IeQ |
eIp @8 g999dl (Hot spring) @QIKIQeN |
Jnl ¢I8 CRIER 08 @ QIF @@ Sld IEREQ
@ ge adis CInd @@ @8 @ Qg a°ge
QAN | ZOUYP PIUEQ AR @ PRIY QI
6REREACR FRRINRY. PRI Q° 6Q8Q
AQIQ I8 QULR AN | 6R60R YIRER
ERPRIE 6 QY 99, A9 dIRYER JIRG.
QIR | NP1 QLR @R 1 S0 9D
QURR FAARIER |

g IS QRAIEQ QOIIS T AU
QUIEeA | 9JQ AQ AR B 98 A°ge
QAILINAIER | 2| 0R6ed gossl Acani |
UM QUIZER YR SO QRAIER 1@
QQINER 2YTe QIS Fr68 ¢IF d6a
Q| FREnd 6 gaqld AEARRIER @
doIQ I8 Q2R MNRLIR 6228 | 2l 6Q9Q
AUEQdE KOIIe I8 QU6
ARUAR2E |

8.3.7 Q1919 63 (Nuclear energy) :

PR FRANR QA LRAIFA,
gecIRac 1 6210ae| 98 6@16R gQ ARAg
(Heavy atom)@ QI0@10 SRIee AF6m gl
g Q@ (Lighter nucleus)6Q dQde 24|
@ gdalea 9o 98 Sde 29| 99lg
QAR I QRIAN| QQI2REYQD : I



INesoe |l

PRGN JIFR SRRFER 660 §F RO
249 0l2l 6RIAAIER 2SI @ RIOQ TAIgR
QR0 P60 9801 9Bt 10 FYe &l 2R |
@ QIOR1Y 9eRYIQRl QY0 98 QAR
QQUAN |

PRI PIP6R gidile @98 6
PR 996 U6a @6 aldad (Am),
gg60 ange 23/ N2/ Ines
URRURNTE Pee AN E = mc?
Qe PFIRE PANANNNEE, 6ARIER E
60RZ 98, m 999 6 c 6098 ¢YER
Glemlpe) 610 PRI PFIP6R G99 ev
(electron volt) Nlo@® 4Ie) OIS PRUAINI |
(1 ev=1.602x10" Joules.)

2l 6Q4Q QIRIYR (ALIRIL), QUL
gold A9 (QRYR), @Rdad (QIFeelR),
6l (20dead), @Rlda (JRNIS),
630l (dleR) 2F gAAREea QRIS
J9Q SQEIE ALY FAULRE | @g AR
QPR AYGE §QURIE AN QYRS PR
N%Q @0\ L6RR IR 694 1@ QCYER
No%q AYe 98 QUe @Qed|

@ QRIPR JIoia Y@ Q6818 QI
6208 NLLE JAIgR QT8 6 @I O
QQILER YRR (Disposal) | <2l 621R @
dIRem TREQ4 Ssa F62I% AR &N |
QIERIE 98 60ea 9FTEa YR ¢e,
daced 94oasa K6ad QAR 6 QQ
Jealge e AaUel 9@ dI8a §56Id
AO6Q YOIIR 6T |

8.3.8 6996E (Bioenergy) :

Q2 99Q Q10 PERIRES ML 624
26e AEY PG| 92IRQ| 699,
FERERIER QLR FAULIRAN | @ AN
dola RIERE 209 8 JISNAIREO0Iq, AR,
QIR ‘659 @I6RE’ (Biofuel) @I 669 94Q
(Biomass)q 990 @I6@d QN 6069
29Q RIERE ahem G618 dRIKER Qald
Q¥ QIQR, Qo AR 2 98241 664
PRQ AUILER @ IRIQ RIERERQ AUELAS|
98 Qe dR 69% RAUURE |

@0, 6619Q, 98QIERITl, 2RRI 6
62607 Q8910 669 2Realq 98 dRaea |
@ 999 ‘65998 QRN 63998 69
gQldeq 590 2| 66Q JQIdg AURSES
006986 s FALIRACR, el —

(@) 909 Q@@ : §aQ 93, 9, cdqlp
QOUIS;

(@) 26as : R, @4, Y, FEFAR
UQ6ad (0@, 64IRdl, PXR, 69)
QOUIQ;

(@) 2R : AIICREAIM 2SRRI, AR,
QR eadla AR, AR 67
2IeaQl, 6619Q QYIS |
QeR, Qld dduoe (Pyrolysis),

MIARQE (Gasification) 8 PARIRQE

(Liquefaction) 96IR16Q 660 9AIQ 6606a

QUL QAU |

8.3.8.1 6@Q0NIQ :
20ele 2adfea 69 aqlda

Reaqal Fdo aua fgdq ‘caeu’
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(Biogas) @2IdIN | G648 6906Q 60100 1@
QMg fipaelq ¢ 6alea giede dIdREe
OLIQ FAULIRARIR LI ARIAGER 619N
QI 6QIR o1 RALIRAN | 69IRQ 8 FQQ
2ORRIQ AUGE U 62ad dee | e
60496Q g9l 30 6215 69l1Q, IS 2T 288 |
6719w 6919QQ 4l 90@e! 30 @Id
RERS TR 98° G099 34 QIS RIERE]
Q890 2Q6sgq FeR | 6ad6q ARl 66lQ
¢ ARSI @S] g% 90 6RIF 6R
6919Q (6R1 6220IQ 69190Q AQPY
QUINER §8 AR AR 6QI9R MY YL
Sdle eaULIad | AR JIALIANARE
A 2de Aelael kI FR8 | 0@ asd
JIRETIQE 69IRRER IR 6QIeR G Td
@ER Y2l Ao YI0RE JARINR 6RIEIR
dR QU CATNQARS |

8.3.8.2. 601QQ GMIQ glda G109 :

QHIY FHIAR QIR

6oleq 6 A&

PREXAR G

[

t

[6@.8.6] 6919Q SUIAYE

6019Q SUIQ |96 FINYE U°E

Qe (69 8.6) |

(@) 964 QI : 69I9x 8 A&l 4:5 e
ZQUIeER 9N ARRAINER 6XE 18
(Slurry) @I 6 @ ¢1€q 694l
dIg6q 9@ @aIgid| @ fgd 9@
PRAOR 6QQ 26U 2T RINEHLR
(Digester) 99 QIRAN |

(¢) QIRERIQ §Y : QIR PRI AG!
8 J6F1I46Q 2R 62IRN | ILIQ YIS
e @e1dld @Aa Qdeq 6 Q@
QeIAre QF 0l g 2| &sleq
6 ddiq fg8 ok @l 29|

(6) AGRTe 6@1F : ARIALES @ 6QIFE
Q06 B0 | 60 J6re 8 R°Fe6a
601, FFI8 QRIAIRg | 121 QO]
QgdQ6d 6AIPIR AYEAUU PRGN
Uele URud b6 ¢ diQael
deleRIe@® (Methanogen) 8 2QUIQY
IREFAY 9@ Agdlq FEe Qlal
d62ia, AIER GIRTIRAING, INCRIERR,
ARCRIERR AIRTIAG NI AYQ KRG |
ol6Q FI62R QUIq SRl gig 65-75
QUG 2N | QY PIUER 62T UG
@60 |

() FIARRT : @ UERRT QF6aR SHIQ
6QU68RER ONIg UN| FUEE PIP6Q
IR PPN Yl QRN |
6019 QUIY IR Uie QAQY AR

@RS 6 YR 69IeR 0l RIERE TARER

gigl 6 98 @R | g6 i 29RR | TR6R

90 anl 29eR | YAGRIR 621RNQ Y

QI é]lQQ&‘t@@ 6Qlol (Respiratory disease)
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6201 Yldwl @2l 661 SF6dId
621RUIRYRIQ 69IRQ QIR URAERE JYVEI
629IQ 29wl RN Ql 60I9Q @ Q@ A4l
A8 998 AR | 69Ieag A Honsn J6ae!
did 50 U6l @& 29| 6919Q QY QRIR
ARIYER AR HONER MR FALIRTIER
8 2EQ FlIQ F09el 25 QIdl @EY| 60IeR
dola QE8 Qe 8 Y2l AIFsa AR AR
dadiea | 6m9Idq 6Ql68R @QQl, 96
FRNR TP ERERERTR PRIR FQYE,
QUPE FAULRAER 8 65N FAFRE F1)
PRIARIER |

8.4. @QIRQE-UCAIN G613 QA :

@ gela 98 @2a Al G |
dpte QUINER @200q @ I8 QYJeaa
98 628 | @ 48 QUYGRQ RIRQE
AAQUQ R6L; UG MR FAAIQ
649@% ANREE! 649 6QRAN | QAL :
6RIaMI, 6969INAS, d9fa NI AGUIG |
8.4.1. @1QIg] @Qe (Fossil Fuel) :

gIRIRER Q0 & ale Slue PR
QLRUES QUQLE 62Q8RI| QE¢1 QIR
6UEQINGC, dIQER IQ G LRI
ARUSRI | 9@ AR 1R AV 64410D
RQUARE |

0 QEQQ 6QIR6ISY Rl IQ°
AR RN 8 AOIQA 6L2NEATQ
696QINGN 6 dIgGe N & 6Qi@ald|
JRG6Q 6RIaml, 6J6SINAC 6 JIgda MR
ARCNE AIFG | 26Q QLR TER @ PR
gaSIeeIa 62IRAIER FIR | 604 AIRE.
RS- 98 Q2 6QIR QLI |

QEACIER Y@ 4dQ LR ILLIR
QELER 92l RRUIQE ? RN IS
Q9RIEQ QU2 @@ d899e QAdQ
c2lnaIfg | d8 2QQfq @ aqsua
PIRAEINIER JPRee UG8 | TRYQT PR
QIR 92980 62RUIRE | 9] I8
QIZQI, 8e8 R1RIY FIERE QIR Yadl
FULIQARAE |
(@) saml :

Q2eddd 6aIan Y@ 98 QIQed
QRLE 6208 | YEP FIRIER oY 90g QIER
PGS AR 6RRN Fge 62 Q@I |
CRIRAIRQ A RURIR 6208 AFINR <
QIOR | QOQ QUOIE YR eee 6T
dold 28| 79 RIeRQ UAMIS QLI
6RIRAIR G698 98 FRIQ8 62IRald 6
PRQUIA ERIANIR 6861 SRIT FAARE :
() URYARG - N2l AQVIQ APY URER

6RIRRI, 926 QOeq JRMIS Io

94% Q 98% |
(i) &efieg - 1@ gela 6RIRRIER FIeRa

JRS I 79% Q 93% |
(i) MRS - Y6Q AR ARSI Qe

72% @ 78% |
(iv) C¢ - Y@ RI91Y 6RIARIER I 44%

Q 71% Qe aN|

P RIOR Q! 6RIARIR 2 IS
AReIN | 6QIRI PRRQR FOR, dadean
Q86 goRY A4 QIeR, PIRRARE, 98 A6Q
6 92 980 gQa dGAIsEa QI Fee 29|
6RRRIQ 98 98 Qlde JIF QIR AR G
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S96RQ6Q ML 621NN | 4alQ Pkl FQYR,
2 AUER FALR GQQ 68R6Q QLR
AQUNRE | 1QIq Qlde 9940, ¥4 (Thermal
electicity) Q2I9N| G4 QIRELA0IER
Qlde SIS AR 699 (Thermal Power
Generation Plant) i |

N2IgR| 6R1ARIQ. ALY A e
(Destructive distillation) g@gl QQl 6QIR,
(Coke) 6@ 9Qd0 QULIR Y@ 62RQ
60608 dIQQ Q9199 (Extraction) QIR
AR FAIKIRE | ER FR JR RN
(Reducing agent) QIQEQ (1 60 MXLIQ
AAUARAN |
(¢1) ec6QINAe :

6U6QINGT 6208 2IR6L6RQ. G
RS0 GUR R 2IR6RIRNSQ.
(Hydrocarbon) 6415@a @6@ F48l1 <2ea
@8 dQldeq eI, AR 6
ARTOLS FISaR 6AT@ 2| QIR AWa
IRILQ CrRIER 996 @ gRIRIe oQidy A5
@0 QY| 9@ AHe 6U6QIRNANG USRS
66 (Crude oil) QYN | I2UQ QY6
2R ARR QIPER YRR FAILRTIER PR |
Zrde dioR (Fractional distillation) g@2l6Q
RIR G64IMG QAR 6UETIRANG ML
Q06961 RAILIRAN | U8 J8dea 9 Fhe
QIIAIQIER 6R9n 64T QAR A°QL1e
62IRalN |
(9) dieée uIq :

QUNIBQQ 6UELINAL| QERIPRERER
6U6PIRA de Td @8 qug e |
@ GMIdg dIgGe oMY (Natural gas) QICIN|

6QR6M 6QER 6RAEER 60n UQ ¢de 6oR
JPR6R 6RR YRER MY A96 621RaIN |
2@ Q9@ el RUIRIe 62a8 T62IR | RIERE
QIQER U6Q 8 RAHRIER IRIQ QL@
LR FAULIRAN | Y@ GMIAQ REAIRR
PR 9P 9Q QYRR FIFAIRFER QAN
8 92 QIFq JRY @6 98] d0q.
oI | 2IF 629 FRAUTR AR
JR6e SHIde A6aIR Yeele JIR JIRIQIR
caldln GRlICIeg | Yelg dARSesa @R @8
5008 QAN SR FIRdl NI B ZRgER
R0 FEQ Q2w Q62| 2F 699R ARYR,
QIR QUgR 28R Ie° QY 6 69IQIRRT QL1R
26Q169A(Delta) UEREQ LR QLR
JeGe ouiq oFe et 9oRl fem |

Q1Y I8 SUNER ZEANER 2eaR
@8 @SR 606Q RNRIY IBQ YRR
IR0 QL8 | 6RIARI 8 €U NG
FRAQIR QI J9BE 621R2IN | ©I'eQ! Ll
QA RR, YIARL 6 INRQ AKARG,
Qde 24, YeIF Jeee! ANNER AN
(Acid rain)@ QIR 62IR2AN | QI AXR
AR QA QFe MIAGYEFR 1 AYALRER
de 69I0Q gRIe (Green house effect)@
s @I |

Q20 glae 594d, QIKIetel 9F
¥Q° QQ0 J866Q e Q9L aq
FINRQ. 6QRNLRAAER I8 QR
RALIRAIRR | 2191g 989 AR QI
QM (Gas stove) 8 FIGAIRFER RUQLIQ
RIS 2¢1 FQUE, 98 AVYRER PRI LI
AQILIRYR] FFAER 9og UK GRUAARE |
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Qe AR QIS 1

ARIR a0QI0Iq YA Jel adie Qed
QU6KIs @R2Ql I8Q Y@ SNwl 920 @ |
69 AY €8 Q6F 6RRA0IQ AR ? 69AQY.
‘6@a 2@’ (Sources of energy) Q@IKIRAIRS
@ Q@ ?

QAR RN - 2 :

QR0 AFRIR I G| 641N @Rl 8
IRIER Rl AFRR R CIE RARA |
g2 nGq QuIl QdIERIRER 2IALIQ 19
A8l adis a¢ll JIIEe 2 Q| 6906
IR GIRe1? 6226 & AFQ TRl e
9@ 26AIfieq ALIYUER AT W@ TRTRG.
Q66 F009a Qe ACIRARS & ?

QAR Qe - 3 :

69169 6dleenl Q@ 9@ 6dla @@
QRIILQ G109 6 RTICTRT daI8l Q|
808 92l FUQ GIUEARIP QIS RIY FQE
3 90J6Q PG AR QU REHITS 62RF
QIgl GBS AR | IR QUELAR! 6 6l
Qene! AARA |
QAR RN - 4 :

601N 669M 690 M G2 98° 16
061G ARl 82 (Slits)@a | 9@ 8@
deweq 69169 6aIfY de &6
ARICAIRRQ () 6@4l (Fin) @< |
QAR 6909 andq 1@ gde @d QUee
IR QI96Q Q4P 6998 9RG 1Ll 2

QIAUES A2REQ QAUIAR | 1YER IR
AREAR VIR (Dynamo) RN @1'AGE
@ QRQ A6die @R | 63N 6g9R RRRER
dIEl GIRF @R YIQ Q¥ 1@ 660G INER
AGEIR! 604l 2Ie] 9@ JRg ALER 21F |
QRFIR Q67 @8 69y ?

@l 6208 0lde 990 98 QURR
IR 2R 9@ SRIRR | Noka Fhe Ag0Iq
AR FRRIARR Y& AGHIR Z°d 68 W@
qdIgq1e 6861 (Rotor-blade) 28 | B4R
QY @ 604IQ FYJGea QIR QR @
d8 QRN ABAE 62l I@° 6Q0I6R
Rl JIRe d99 9940 JF6a JREe |
290 QdIgeq Yadela 989 daY deie
IB6Q 9RCIe @fal, eaiea gl 9@
Jedo6q FLI6 IR |
QAR QU - 5 :

2l QIR JIRPR AR VYR, 694
PIRYID ABA din 986 6291 YRR |
98 Q89 IR A6A 2P JIYRST RITUETRT
ARRQE QAR Q90| dI8 A8 dIGQ
JR9Q1l QU6AIR GEL6R 00 9F6ITS!
RS PQ |
QAR KT - 6

dgl 6 ALREQ el galdeq @
6da Qml G268 @al 9HIFRIR U
QLI 6226Q 6060 AAId 98 628 olQl
Jdl @Ql
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1. 69663 QY @AQ! AR 9B ORI |

2. 9% 98 9029 QR 9 93 @AY G |
N2l 6Q9R 601G QUQ AR QU 10.
QUIBRe 62IRTIEa |

3. QUIede 62906a 48 ole geedl
QUR 6TRUIER FIR | 604 98 A6
PG 2PN |

4. QEUOI 2QU6R 98 Q29ER 2 QIFER 12
CO8 FAUIRUCA-RVRASICAIN @
PARQS-26QlN 98 Q| 13.

5. 6dla 99, @ 989, QY I
PRSI 6LIRANECRER ERIRRI 14.
6U6QINGA 28 QRS 2eLS |

6. QM AR S8R AR
Q2Q1 gU6a 99 Qdfica 2ERea 15,
RALIRER digt 1.2 @eRIBle 6dlsa
a@eig|

8. 6499 208qdelal 64l QIUER fe.
colesn @629 olelg cdlogn qedl 17

L SIRIQMT |
d@ - Energy
@d - Source

dieG@ ouIQ - Natural gas

2rsie QIee - Fractional distillation
QPR 6@ - Chemical energy
PARAEIELION - Renewable
6dle@ml - Solar cooker

Joaee - Reflector

§@ QA4 - Energy conservation
de@ 9@ - Wind energy

@@8@ - Hydro energy

QMG - Nuclear

d9gel - Pollution

Qlde 98699 - Thermal power plant
699QIAAGR - Biochemical

1914 @I6@& - Fossil fuel

@Peeldae - Water heater

QeIde €@ - Geothermal energy

AQ@ 6@I0Q geIe - Green house effect

?J?J‘Q@I - Acid rain

Qe AISRYER 68 RN 9D
JIQQIga 62N 69R, LI
QUL |

6d10da R 9940, d86Q IREQ
PRI 6ARQ 69N Me 29|

6RAMINER JOR @R 2NE QLI
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(9) 699 6Q96Q 99F @R YR LY FRUAN ?
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(@) 2ARIP 2R0dFsea 6redalda Gaee QI F90 auIda f88q 91969 Ui @LIAI |

() -UBRER QI QITIT] AR I8 QRILN |

geifl 9RE d9e AMRQ 699 Qo190 d8 AHEE JNE @’¢ 629 6Rd |

(@) 69 98 : PR 6QlS : : 6RARI : |

(¢) 398 AIQ 6xIAl : J¢ : : WYY 6RIRR
(9) 26SRYIS 65RR 2T TGS : 6T6TRAT : : 6RRAR ABF TSR :
000
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(OUR ENVIRONMENT)

adioIg 149.6 Qe @.8. 9e6a 2die,
Q8 go J6Q Q1Y JR6Q 2RI et YA
ey 49 92 QRRIEa @] 6 geal el
RIR g2 69206Q R1Q AARAES | 8|
e 62108 eRIYIER FRal AIF, g
8 9999 AYS AR 64|
9.0. @1¢1€¥w (Biosphere) :

IR 2RI A JRIR PR QLY.
@8R (Hydrosphere) @2IdN | M@ Q€R6Q
Q@R dQ AR, SIYRIQ (Glacier), @91, 29,
Jad 6 ¢Qdl AAMIGR FRAL YOR GR |

Q99Q digl 640 @.6. QUeQ QHITeR! USRS
QYAEYR (Atmosphere) RN | QAR
78.62% QRQIRRIR, 20.84% 2RIR, 0.03%
UFIQRIE], ALEY FRIE IV 6 UMY HIQR.
62a @00 YYgAde Q 943Q09e
(Lithosphere) 9291 986Q &I AL JRIQ
A, cee, dRIR, 996 ARUGY 69 G100 |
FRCER, AYALR 6 AGAEra AT R
0e9a FRIER AR 6919 1T Gal RIS
6 FIORUQS AAQ 62IAR | FIORUQE R
A9 QOIS 2l (@ Usng QISR

T e

N
/ QYRS
L

(Biosphere) @RIdN |
Qigaea | .
\&.
i

/ A
R1QAGR |

»;

2GR

[69.9.1] geeia SIR6EIT Age aol e



Il €no |

9.1. FIALRA M QAR :

FRFERQ 28 609R Fefieaa AN
Q62, 90° Y2l Y PIPRUE. 8 AADE
LYY JREREIQ QN g ANY Jey
(Ecosystem)@ 60 2| 6100 | Y2l 6dQda
QR YALIRG IQ° AAFAREVC IR JIRGR
Qg QIR 1R AQOIQ 99 JAAYRIER
d2d @RAUUIRUIAR | 92! 629 A°C0RR
A6RIR Y| RIQ e AURIR 6298 — ANY
Pew AE, QYAELR, FRA9R, IJAaR
4Q° RIRAIRS0IQ RIe 99ld G2l 6760 0
98 @QaQl Aq 9| 6TAIIACTE
(Feedback) Q49gl QeI 92l A0FEe Q@I
Qg |
9.2. 9&qa°q

601N ZEREQ IARQES ANY AR
(289, g1, 2ge1e) 6 AL eg (AIF,
dIfl, 99R)Q 69R 9RLA°gl (Ecosystem)
Q06 | el gefa e dIofe 6 AR
QRQ, 69226 dIeQe @al RN
QA2 IR AUEQ NQ° UAERS QUER
SRQEIR; AN ARAT QI JRIGE A’ |
TRER P19 RN QAPER 2l FNQ B IRCRE
Q06 Y@ §6¢ Ada 99 @08 9e°
da°gleq 9@ 99, AWRe AR Aae
628 | @ ANFE 2] JRERE AeRa
(Ecological balance) @I QIGPG@Q QUQQILY
(Natural equilibrium) @QIKN | @1QEILRER

Zeaa dela dead°gl Q@g, Ji- *6a
deQ g, Q8Rf 9 g, fQed daaq,
JeQEN daerdl, @91 dagl, AL 9R°gl
QUG | ‘QERIdeN’ dRa LR gaee
1935 ¢dQleq 1.5. Q19Q6R  (A.G. Tansley,
1871-1955) @aeem |

9.3. dALYQ ANOFR AL (Structual
Components of Ecosystem) :

s Ifiem 69 e 2@, 6ClidiaY,
QQ1, dQQ, @6, R, FQRH AVUF
AR dRIe d°gl Q88 | ARG QR
6Qg6R 60N afagl 2Rolq Agd @
@3 JRIQ QIR URIQ FEM 26H QYR
@ @90l Qo6 deoa AANRG! (kI QEF |
@S deoia 982°gl FORYe 4 69lF
QURIeg 69 900, Dl —

() PR QUL (Abiotic components)
(i) @4dl@@ (Producer)

(i) @@ (Consumer)

(iv) 2dUe@ (Decomposer)

9.3.1. Y6HPR QAR :

JAER6R gl AIF, Q&l, 99, ARY
6q17@ a@lgd (Elements), 6418e aqld
(Compounds) 9@ A7¢ Fe1Q TR 69R
deA Qo A6RRR QIR 00 | IAIRE.
267 QI8 OF QG Fae FAUARASI,
Qell :—
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() @PQIY 6 W9 928 F92° FeR

Qell — QlaeIgl, 20, AR QRUE |
(i) QOGN @ (Biogeochemical

cycle) @ 6dI8@9o@ (Nutrient cycle)6Q

QU9 602U AR, AR, AR,

JRe, IATed 96 ZeRee gl
(i) 9IQIQ, 642AR 6 6g0dIQ IR 6B

aold QIel 919Q dala 09 R

A RAQI A2 6F5R 8 UCHIR

QURIRAIRE CRIEQ A6dic 98 @03 |
9.3.2. «lo@ (Producer) :

JREREER &l ALY JRIQ AR RO
el A9, 98, Je @89 (Phytoplankton)
62228 QAULR | 6AANPFOICR 6RICAUTR
AR 4P gl QRS IR AR 9B
QAARR 68 (690A)ER QUIBAG @6Q |
00 HQY F6w GUQR @QARIQ 67
Q6aIY Q1 eRIPT QLI |
9.3.3. @99 (Consumer) :

QIARIPF0IER Y6RPR RAANRQY FF
diel Iy B2IR QAR FFGI AR | 6QAIER
Jous Q@ JEQIFRIES HINY R QUK
QU6Q FeQ @ad | 622l 62T
dRsRIR! QAL ¢y Y AQAIER
JdesRIR1ee dlgfie @@ (Primary
consumer), @ 919@ Q@ (Secondary
consumer) 8 Qo19@ @@ (Tertiary

consumer) 4Q° | @8l ¥ @@ (Top-
consumer) 62IRCIQE |

AR gidifie ¥e QE6RIe! | e
AR 627160 RIARY AYRT ATER
oRQ 908 | 6616 QAAUGU IRA°YIEQ
g4al QI 6092l 98° 661N FErR JRAYER
Q101 8 2Q¢ 62088 Jlfie a8 | ARIRIR
Q0198 QIR ArAE] 99Q HY AR
6Q7I6R QE6RIRIT AT6R FAQ RQF |
601G QI DG JRA°gleq Fd4alg HRASS!
6Qe 6208 Gole 8| IIRE gleife
ArQAIST IS Q1 QIPAST @¢1-1 [(Carnivore
order-1 (C))] e1¢ QRIKIN |

699 QEREYd 0199 LIRAIRT
HINQED J28l A3, ARG QIR IR
Ql ardisiae-9 [Carnivore order-2 (C,)]
QAN | 641G QUG JRAL°YER 6
A2l D 6298 QO1UR Q8L |
9.3.4. 2duo'@ (Decomposer) :

AIIERLNER Fea I AR JogIsN,
QEQ 8 6ANPTR 010G FHHe 2Rl
QR 6599g AUER F9Q 903 | AR Ie°
A0 9dRIa QIREa QY dea oIl
IReRres Qe G0] 6P AAARER
dade 6210 AIF 68 QYNAREq AN |
JRERER M AJACRNER 62988 RG]
(Bacteria), @9@ (Fungi), 6@60@ Qg8
(Protozoa) QA4S |
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9.4. JAA°QIQ RIS @9 (Functional
Aspects of Ecosystem) :

Jeoye 9argca @8 fEe ldieIa
QOIR1 QB8 | 62aPRIQ 48 e RITIRIQY
dein 628 — (i) ¢4 §ef@ (Food chain),
(ii) 9@ 9912 (Energy flow), (iii) 6018 0@
(Nutrient cycle) @ (iv) 90ge (Homeostasis) |
9.4.1. gl gefw (Food chain) :

dR* g6 AP R0 622886 YR |
QEEARINIER AR QA HIQ QBE |
QQI2QEIYQT 661 QEIRE caA gk aId
dia 4@l @68, Q86RIRIAIRE Al
JISNAIESR HIR @83; 6990 E4aIQ IR 66
Q68 Q° 60Erq AIJ FIQY Q6d gedl Q6
JREETER 696 19° Ad QRAE 2EIS A8l
ARSI Q661 69¢R | 691N IR’ Y6Q AQR
Q09 (QUIeR) Ol G9Q UQYRTER QEERIR1
8 CIPA JEFIRE AUFEAR Y 8 NI
IBQ JIeq diigere (5a-9.2.) QK|

AR AQANLER 661N AR 6Q4IER
a6l

0l JRYIR SR 1ew Qo6 e
AHRQ 9o FER| HIN FER AURSHS
6B HNLQ (Trophic levels)q 6a@ 9109,
Qol— QULRRUES AP AL alf FIMNLQ
QdR 9088 | Qoeg AR AN Jedl
Q2R QE6RIRT JENFIER QERE Qo1 SiaY
2e6R | @ giNNg RSl aralal @e-1
déis gIe 6208 Q01 AN 2l 9gd
gIQY 90 Q¥R @ALE Al @a-2
JISNAIEE NQ° AINE QY 628 AP
Q-1 digl ¢Iay Jeree 6999a6a 2Rl
gdg S1Y AU QLI | 6669 AIg F6RIG
daY 2Qq 699 Y dIQY §ae 0@
621QQI6Q | 691G RefR dRAYIER &l
Q09 IeR, 24 (A ARY QEERINT) 9Q°
QY (| A APAS) YR AULRE! |

[

i

qid

[60.9.2] Q8Qfl dQQ gl SlIQugsHa
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QI0RY RGP (Charles Elton, 1900-
1991) QIR P68 A°ERR TAEVITE. QR
JAY6R 6QIIRARN UMNYHRR AR
A @ QUAVNER JLERE 69 6U6RIEIT
AMIHRER YQ 6Q416Q 56 SR 2N |
AR 69IGN HINMIAQ LRI SIMNLQR
JBQ JOI? ANUEQ @8 JRAIER I8 ARld
QUEQ QIPIRREI]. PINAIN| 604 d6R
¢ OIR 99 HMIR0IQ [F ARIER
@ 98 AN Y5O MR QI 659LR6R
YRR TQNS QIS 621RAIQ 1Ll
QUEQ FRAed Y 6aled @19 Qe
AR |
NG RQ 199 :

1. HINGere 2QUR Q6m 2i6e 63lIeN

AR gER YISIAIRE FRIER LI HIQY

6 dloa Ao G906 ISR el

Y QYR 6 gele AR AR 98

deYa GEQ P19 Qe6a JLR0S|

@R IOR A9
2. 2IQIQl 66IGN JRAYIER UGl 99

dole 93g6q SRR |
3. 6ele gfrgiea G818 a9ldl (Toxic

substances) G@RQ ORY VAR I

26 RIEAIRQl ¥e° G818 gelda

6R0ReRR (Biomagnification) @60

AN AR KRR |
9.4.2. SIYRIR (Food web) :

JREREER 2I6E 629 691G IRl
YNNG Z6Re el gIsn ¢IRIZ, 699Q —
Qg F4Ql, 6092, 204 dia R8F| A
dgea 691G dloa (dId) 6296 691G

geIa ¢IaY QU6 FRR PR 26Re IRl
dIY dQ @68, 6998 &Y QE6RURP1
62IQdleq, AI°Ald1 (C,) 62I1RdIEq @I
ASERRT I 62IRTIER | AEIUCR FBER
JRERE6Q 60IGN F1Q Y IRIR HIM HIR
Q68 Q° 698 QISR AR dIAIER
QIR QUOLIQ FAB | 604 JRCTER
JEIAIRE IER UMNA°AS 601N AQRERS
da Q6210 Y@ d2q dId Jdad 9a e
62ia dlieiR Q& @Q8 (6@ 9.3) |

[66.9.3] Q8¢ dagLa siay IR
9.5.902°qI6Q §18q gI@ (Energy flow
in the ecosystem) :

00Q°geR 930 gele QiwOl 2iag
62I0 QUAR, QEERIR1, FPAS Q-1 G 2
o2l ¢1d P 0l6a FIN PRUCR TL6H |
696@19d 0PN S8R gele IMIFOIQ.
QeaIS (AP AR) Q° OI'd6Q ANY QPR
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i

A

A 6RIR |--con| QUGS |----->  glFR [------3 > Qoe |------->| Qolae
—| @de | e@e 1 ewe [ 7| @89
v v v v

caide Q4| < 2ddado @

[6Qdl §Q 9.4] 9AA°YER UCHAR 6 669 IOFE AUAAAFT FRISA e IQ°
18 Q2 6199Q gIea - 9@ e aadl [(S8a gle-->) (6a199a geIe—>)]

8 YIPERNINE Q06q QLR 9@ Q9ER
622N | 604 I8q dQle 2EeRIa QI
@I (Unidirectional) |

JAA°QIER I8Q YRI2 QUSRI
(Thermodynamics)@ Q@G FA¢ Qg
62IRaIN | dael Gae YQQIl I8 665N
QEQ U QUg QUIBEAG 621NN | §F QIR
dRQ Q66 PR & 2l 98 62IRUEa QIR |
AR 0L CRIREFYTS 2R2ER 6IRG
QRS 6B (S191)6Q QUIBRE @l 92IQ
QQIEQE | Qo1 Ga9 QI 6d &6
69060 F8Q QUISRd Q YRBRE A
Ql6Q 6PIRRAN, @8 9T Gld Q6d UAUGE
(dissipated) 62IKIR2IN | 62QEQ Q.M.
@EEAIR (R.L. Lindeman, 1915-1942) QI01e
P68 dACRAFE, 1942 AdQI6Q F9Q
6UINRLRER FRdQl I8 JRAIER 2R
@R ‘@8 godle {9’ (Ten per cent Rule)
dage Q6ml QQI2QEqQa- G 665

JeAYER AR IA6Q 9B RIS 100
QUERIR 24, 6069 QEERIN AAER I
ARSI 10 QUERIR 629 | 632UR FIPAINRA
do-1 06 1 QUERIR §8 R 6 ArAIs!
ga-2 0l6Q AIg 0.1 AR I8 RS |
2Q) 2lisel RIdin JREREER QEERINT ARER
AQOIQ. 2RI §8 FRaN I° 6892R0I6R
AQ0IQ @¢ 98 FdRaN (6@ - 9.4) |
9.6. RERERIFAIN TP (Ecological
pyramids) :

PR IRER 1927 delka GQQ
dela 90Q°gl STER ARRUe AR 6aYeR,
JR°YER AURRANRE I AQ0IQ 2RI
98° QO19R e odl dIF eEes AW
AQ0Ix. @¢ll QY Q0] Q19e QIR
2q ddie RINAIeE AW LGRS
afed ANl 2QA6R WIIRE ARIR
Qgen el @ doifie da 6QdIde | olq
QL JUFS (Pyramid of Numbers) @I |
€@ daifie aad 26e (89 - 9.5)1
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QI'EQl RNIAeT 6@9R 990
(Biomass) 29198 200l 2460 @6
QAN | 49 IR I J6oin a6
geeel 20 gRAIEa @f 98 QUM 699
SEA6Q UGQ IoR! GUARE | @ Q@
UegIR. 901 69R F0R KUY
doifieq <2IReq 6aee g daifie
(Pyramid of Biomass) 6 €@ Joifi@ (Pyramid
of Energy) @2IdIN |

6ROR 42 JaIfe AR 621! YER
U Q@G doIFie el Ll 6 6800 9LQR.
60a 900 dalfie Qe IARY 6 BRE
621RQIER |

Qe19R
Q9

/ QOINe Q9e \
/ gleifie o9 \
/ QR \

[6Q : 9.5.] Q& daudie

9.7. 6dId@ 9@ (Nutrient cycle) :
J60ia R19Q J1a 660w AR
URIRQ AR | 1S VR 6 9F AR FEQ
dela 64159 AL ZIRMNR | F1Q TR
IR RIS TRISER 2R 622! ZTIOR
(RI9Q), JeFIRRI? (ARNELIERR), RIS

(UR62R), QPR (2RERIERR), TeIdaq,
MIRdae, Auegdae, AR, TFATR IR

6100 QUIQIRe g 699 (Macronutrient)
QLN | 692908 P19 JAIQ AR Y K
JRAISIER QNG 6212 296, AIFIFR,
ow, 69109, 6RIRIR, (AU, 6L ARG
449, 6dlg@ (Micronutrient) @ @IdN |
QYRR AAER4IQ) 2Nl ARISER gw
6UIg® ¥Q° 9 64dIge dIQAIAS |
RYRRFO0IQ 6918 9Lld QEERIRT Ie°
J6Q 99 diSie d1e AN| R 6
QERER CQUDER GlF JRIQ AIFeq Fie4l |
AIFER 2l QRG] B8 PP JR UUYSRANER
g0 d10q JIIeR @R 608 AP
Q8 0f6eeq 98 @QIE| 6aI8e it
QEQ QA ¥e° 6T FRER QY RO
QR RLe 62IRAN| 604 IRA°YIER
60189 gle 9@lRl (Cyclic) | 919 S
Q° JRERE C1)l 69R 6UINRR Y@ FRQEQ
PRRIR dIleq ‘6dide 9@’ (Nutrient cycle)

QLA |

AIG, @0, LAY 6 19 JIARER
6RRYEN QANGR @ QIR M@ gasgRle
dagl 2600 62In dIQE | ¢ 19lQ 659-
Q-GS 9@ (Biogeochemical cycle) ¢l
QAN |

IRIIeRIR, UARIR 6 AXCS aF g
6UISR @19 diR oY PQel 6S | YR
6dI8RQ FIF, @R, Qg 8 F1Q IR ARINER
622291 CRIRIQ JRIP JRY 6UIgR AN
LRI IR AE] | 2 6T FRIQ 6R6EIG
ATAER ZCRISR KRR |
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9.7.1 Z)@Iao@ (Oxygen Cycle) :

QYILRER F0RR! 9€ QG YRR
028 | ANEQ kI ZARIR QP 621N Q22N |
RIeel 68Q gelidiee @6 &8 2aeie
QYOLRNER QR 6QHIAIN | Ll - ARTR
ARG (SO,), FIR6LIEee 2eAae (NO ),
2SRRI, (CO,)8 FISR A6RIRARE (CO) |
QeIe1 9I6Q AGRIR gig AAY e A
qGe T4l 69161R URARe (Metal Oxides) 4S°
JdRee 6 o9e deo fd dRcae 8 ANCTS
ZIRIRER JACRVER QL8 | QINEEE AUNER
LFIRRIR TG T8 92 0R 6 QRRIER AR,
JIPIR 209 6 AR JL8 K6 |

ORIR 60ae JQIKgRR6R @ e 2] |
QI 640910, 98I, 69221, DNA, RNA
RRUIPER QYR JANEER QRN | g

AP R0

dR9I6R AFRIP Mee0eq Q¥ ISR LI
AR QRIS QUNEQ ULV 6FRN |
FORCOR AL AV, IS 6 AGR1Q A
QR QYCELRQ ANRI? 98 @ReI’'E | A6RR
PRENQ FRER QYL ANRIRG AT QIel
Jodl 22’8 | I8 UORIR INRER & 6aaw
09IER Q2R FRRIER IALG 621R FIRRURE
dR 2NIG §8 JYe FREN e° |
Qlal AFIQRNE, AYA G660 621 |
PRTINTA PHIRY 6 76 JRIQG AYRINNER
YOPER @QQl AINER QAYNLRQ AR
68I8S @ AUTIQRIE FIe QAT | 9B
AR, AV efleew Al 64180 62IR
2CARECYTS QR 60AURER ARG 29 |
RIRIR of 24 AF AGRIR MY 2IRIRER
QYN Bdo 621R8IN 8 AGRIR o AT
62l (5@ 9.6) |

e 6
g1

2RIORIE,

[ 82 9.6] : ARIQ o@
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9.7.2 2afle@ @@ (Carbon Cycle) :

921 JI6Q AFIQ@ (Carbon) §QQ
egl6Q 6QdQIQ AR | QIYAIIRER gl
QHE8 2FIRRIF) ¥ ZIRINER AR 696H
QERIER Y2l 26 20ATe 679 AR (Or-
ganic carbon) ®IQEQ Q@I | QIé 6
QEAARE FQIQ FORER AT et Yfia
Q20 @GaN 6 AY 6FGe JIeq 2Ry
UGAIRE Q80 SRR UQUIPER Q@ed |
218G QUIER FEREOR, 6RIaR, JITIRG!
8 210 AUIER 2 YRR AR JIFS
62IR QEE | PRAGRER UIRRI, QYL
6210 U JRCIEER Q@AM 69 QYALRR
TR, A2 QRR! @6R 2l gig 8o Qél
IR 629 | FRAER (68 ATR)Q 1@ Q4
QI QYFLRER AFINRQ ARSI ARG 62IR
QRYE | 12IaQl AP 9RINER @2 JRNIKIR

AFIOR, FI6SI6RS (Carbonate) TR AUPER
okl @F Q88 | 659a dadl QoI e
Ao RUEA QUYALRQ R1ALRR 6
P1RAERQ @R, FIF 6 98 QYNURe AIRINE
@RI | @ gaalq dufiee 9@ (98 9.7)
QQIAN |

AQe RVQNIER AUYNLRY 2ATIQRIE]
64188 QA AR IR QU 67
dIQY 9g0 QA3 | 6929Q FRe REACIER
PREQ 2N1QS AFTRRIE) (AARIETERF) FLd
@0 6560 a9ld g9ge @Rad | waQ &8
JRCISIR 630@ 09ld ABLIeS QIR FIAGe
ALIYIEQ V2R 621 QYALRY. PRI
AeFIQRIC), NI 62iR 6FQ Q2N | gedie
IFIOR 655q J0ld Y6 2B JRIR
FORER MRLE 62IRAIN | IS RFER FEQ
¢IYEQ (Trophic levels) 69@ @ ZFo@

QGER ggge PPNER

2RI,

U IQRIE)

Qe

N\

&
D

6590 TR @1 g4
QLR 8 2YAeR

RO

e

AP Q0L
NI

Sl

@1Q Gl QL G IR Gg@

MLACR Gl IS

[ 62 9.7] 2R OQ
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del@e 62IeN | 209 8 digiies QI
6066 1e° (0 67aq AFYER AGRIRAIRS
QoI 2oade 62ln geala el QIF
QIPEA QYNGR 6TRUEY | RNANAT
qIRACIQ o AFie@ld 98 @9 9Q° @l
QYR Q96 6RIReIN |
9.7.3 dQAIARNIF @@ (Nitrogen Cycle) :
LYIRRIR YALREQ AQ0IQ 2RI
AIRleQ Q@eIN | 2l ZIFl IR SQY 659
2g Qell: 69162, DNA, 8 RNA Qoidea
@ e QUIQIE QIQ6Q Q22N | QYL
60 JRAISEQ Q@26 1) 2l 299 8
gieaies Qe ARUARY AUNEA MLLIR
62IRIER QIR 6 PIRLIR 6LIY LTRRIRIR
JAIS AR NL° FRER @\ Q&I |
6R60@ IERRC QYALRR LOVRRIR
UgQ GO gaaiea IsAIFa (NH,") 69

dogo @28 | @8 Ae@191 (Symbiotic)
MIeQA Lell ARERIFAC (Rhizobium) @R
R0 TANQ 696 AIRRE daa (Nod-
ules) GZRRA YRUARIR FORE KRS |
AR Qe all: FEREINRR
(Azotobactor) 8 YRLAG 63IR el 2RISR
(Anabaena) QRINQQIPEQ LYAR IR,
ACAIRACER IREIG KRB | @ LCAIFANR.
QIR J28 ARl RELNIeE JIF6R LR
6210 @ 2QIg AIFER 2l URY 6REOR
Qe ¥elg A0Q 928 RAURIRR
QAIGR (RINLIAG 8 FRELE)EQ VRGO
AU | I8 g@elq FIRGFeadR (Nitrifica-
tion) QRN | QAL IQIRER @I QF, F0R
8 669 QAUTR JIPEQ QLE 6271 ARG
Gy G5rR PAZIER FRRFER A 6FAR
JRIGGRER UR9E 621N |

QYRR IS
faly[talle)

YRR QI
2O G
PRIRGTERER

|

JoRe 6 QEYIQ
o

< \\\‘\\ 0011 6 I8 AR
8 b0 QI 6530 Seae
QQeQ
Qode
alyallalally

1R QF

[ 62 9.8 | 9QIQRIS 0@
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SR 6 APAE 6219 ARVERIR 8 ANRIR
QAAAFE GOFR A6 AIRELIERR ARARER
(NO) @16 29 | 1@ 2a2ng odl o7 286
A5 2ea | AIF6ea YeIa Jheae AF a8
Jodl RUELIGN QAVRER UGS 249 |

Q89 6 JEINIRE 0 IR 8 REYEE
OFY dQIdgEe AIdea Adea 6aA9EFea
IEER QIQl JARIeRIeq 8Q edide Q&
6212 | 2CAIGRRE QY6982 (Ammoni-
fication bacteria) 69156 6 2IFeR! 1@ 2
dQIgq AR Q20 @RI J6Q 1@
AP QRGTIRE QUeqal (Nitrifying
bacteria) QI QIRELTER UGG 4 | @&
JRISIEQ ZsAIRR, 2ICAIFL VR TSR
6210 QYUY QRIRAN | ZIRIFR ARIQ
QT6eM AU QUERA (Denitrifying bac-
teria) GRINGTERER (Denitrification) J@IER
FRGIRG 8 QRELER @Ie 6226 A
ARINR AR 902 6 JeIRING A1
21§ AUVEQ YUY F6e @ad | el QI
AIF6a 9RIeRIe 69I8a JRAIS 21

diReid (92 9.8) |
9.8. 6RQUGQRR (Biomagnification) :
6260@ G998 99l F1Q JRIQ IR
QeR6R FD 2GR | 664 N@IQ dalg 9l
60 @4IQIal dIfl daleq FeEIde
621adI6Q QU2 | UJa aYEQ IRNQ
6RBFINE QO6Q @l K¢l 62IR 6L | HIQY
Q6P 6 Y4 PR FEQ 2R 69N Q@ §1F
QIR0 JeERl 6909 Y2IQ dAdlE
029die coRaIReN| Y@ FaIe aolde

dRCI8 diga ALRIBR QLIRG FIRTER
JQ QR GQQ del 6qld & @\
a8 9Qda RAIGe QR 6FURIRR
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QCREER AR PEAQ R0 RIT AN
RLUQRAANRT QNG 696R | 918G AFR
QU6Q Faadle deq deadaes 689
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a¢d FRRIIP 6A0RIR AU PFRQY AP
cQIGle @dlsa 2R 6ol 2die AR
2 69R 902988 | Q¥ 9a8 dQ
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daeleal caleal’ RIdieIal 62aF |
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2SR |
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e aQaIE | el :
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AT QIENIER K FULN 1NE g Jew
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de9e QAIUIRE | 900% (delEQ QG
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2 JELIYERER AR R0 RALG 621R
A0Q AWLER JRERE Lol JIR AR
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10.4.7 9909 AW VLR ARIG1G
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€. ARYAYQ, (IUCN - International
Union for Conservation of Nature and
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N2l 9291Q 9Q0IQ 9% JR6Rd AR
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gt APHIQ LaFE 1e° JIRea UG
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aQ16Q SQQ U PR QEQ 6 gldie
QUAER 22 PR AR Y@ @2 Qg (Data
base) Q& @Q8 | 1@ Q24 ‘60Q @I Q&
QR Y@ Jena 6210989l desa IGe
629108 | goed @ PR 98 ARE gRId
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9. & QRIS Qg (WWF - World
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ded 6 Jdgie A LaYE iR 9@
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dRem Y2l FRREY QINER AIFR ARG
64IRUIRS | 6062 YR @8 JIQoe A
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(@) ENER HMGS ERlan FRIR FIde
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(AT PR QIS 8 UL
@R 21928 | AQIQ YR R QAULER
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QA F1dl Q@8 | FRRgIe I8 62QIQIQl
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Jdouisiie - Refuse @8AGe! - Agrobiodiversity
dardedicl - Repurpose @1 QYIe - National Park (NP)
a9Qél - Reduce Q8@ QQUI? - Botanical Garden
gasiadl - Recycle o@aAHR - Zoo
grYeRiQ - Reuse dIsh Q@4Ie - Animal Park
90I9la - Cheetah UQQIQEY - Sanctuary
o9 @G - Extinct species. LFe AR - Biosphere Reserve
09 @19 - Threatend species RO 9N F1Q AV~ National Wildlife Comittee
Q99/¢ @16 - Endangered species Lowk: Hete Jod - Indian Board of Wildlife.
2086 @G - Vulnerable species. ®1019 6FQAAUGI IQ®Q-National
@ﬁ@ @8 - Rare species Biodiversity Board.

oF QUi <Ig - World Wide Fund (WWF)
AR Q°€;j@ - Human involvement

@0l @@6dew - Lift irrigation.

2lRele - Rehabilitation

PR2I%l JAQIRRI - Watershed management
@@@@ QA8 - Rainwater harvest

0@ @ISl @@ - Red Data Book

@em 2lRe - Forest Act.

@019 @R 216 - National forest policy
QIR 4ol dixe -Wildlife Protection Act.
@1919 6699QdQl YRe - National
Biodiversity Act.
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