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2005-

2009-

2011

DTP
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Mind Mapping

A.S
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(Altenatives)

Question bank
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I

(Products)

(Life Processes)

1
(Nutrition-Food Supplying System) 

1 2019-20 
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(Universal Food Provider)

(Sources)

 

(End products)

(Photosynthesis) 

(Pigments)

(Intermediary Compounds)

(200)

1931

C.B.Van Neil 

CO2  2H2O CH2O  H2O  O2

(C6H12O6)

2

1-
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3

-

1 - 

(Tripod Stand)

2(a)2(b)

(Purple Sulphur Bacteria) (Van Neil)

(H2S)

6CO2  12H2O C6H12O6  6H2O  6O2

2019-20 
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4

(Water Bath)

(Petri dish)

(Betadine)

(Van Neil)

(300)

(Plant mass)

1770 (1733 - 1804) 

1775 (Lavoisier) 1774
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5

(Bell Jar)

(Mint)

(Stomata)

(Organells)

(Destarching)

4

3-

2 -
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6

( P e l l e t s )

1-

 

(KOH) 

(Mohl) 4-
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7

(1730-1799) (Jan Ingenhousz)
1779

(Hydrilla)

(Strand)

(Set)

(Hydrilla) (Elodea)

5-
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8

1- (Destarched)

Destarching

(Fix)

3 -

6-
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9

 Caventou Pelletier 1817

(Extract) 

(Carotenoids) (Pigment)

(Phycobilins)

Julius Von Sachs 1883
(organell)

40-100

(Cuticle)

(Cuticle)7-
2019-20 
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10

(Grana)

Intermediary

(Stroma)

(Heam)

a (

Light 250-400 b

(Photosynthetic Unit) Harvesting Complex

1

2

3

(Daniel I Arnon) 1954

DNA 8-

(Lipid globule)
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(Dark (Stroma)

Reaction)

1

(Photo Chemical Phase)

(Activated) I - 

(H+) II - 
 H2O  H+ + OH- (OH-)

(Photo) (Photolysis)

(Hill Robert Hill (Lysis)

reaction)

H+ OH- III - 

(O2) (H2O) OH-

H+

NADPH NADP H+ Photolysis

(Adenosine Tri Phosphate)ATP

 Nicotinamide Adenosine Dinucleotide Phosphate NADPH 

(Assimilatory power) ATP NADPH

Bio Synthetic Phase 2

2019-20 
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ATP CO2 NADPH

(Ribulose 1-5 bisphosphate) RuBP (Intermediate Compounds)

CO2 

(Heterotrophic Nutrition)

 (Break down)

(Bread moulds)

(Tapeworm) (Leeches) (Lice) Cuscuta

(Complexity)

(Pseud opodia) 9a

(Food Vacuole)

(Cytoplasm)

(9(b)

(Ingested)

Cytostome

9(a)

(Oral groove)

(Anal pore)

(Cytostome)

9(b)SCERT T
ELA
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Cuscuta 
(Genus cuscuta)Dodder

(Convolvulaceae)Morning Glory (twining)

(Twining) 170

Cuscuta reflexa Dodder

(Haustoria)

Dodder (Slender)

(Nodules) Dodder Scales

(Petals) (Clusters)

(Anchoring root) Dodder

Dodder

Dodder

11-

2019-20 

10
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14

Gut

(Slippery)

Mastication

(Submandibular) 

(Sublingual) 

(Ptyalin) (Parotid) 

7

(Oesophagus)

(Peristaltic movement)

(churned)

Pepsin 

(Chyme) (Slimy)

( p y l o r i c
(relax) sphincter)

12-

13-

BolusSCERT T
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15

Globules

(Emulsification)

(Lipase) tripsin

Succus entericus  

1-

1

Peptones 2

globules
3

4

5

glycerol
6

7

8

1

4-

2019-20 
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2

3

4

(Absorption)

(Villi)

 Defaecation

Fibres (Roughages)

(coordination)

(Coordination in life processes)
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17

(Peristaltic (Vomiting)

movement)

(Rich meals)

Liverish Bilious

Nausea (Cope up)

a

b

c

d

e

(Ulcers)

Peptic ulcers

(Diseases due to malnutrition)

(High calorific food)

2019-20 
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18

(malnutrition)

(poor health)

(Protien malnutrition) 1

(Calorie malnutrition) 2

(Protien calorie malnutrition) 3

 (Kwashiorkor Disease) 1

(Inter cellular spaces)

(Fluffy)

(marasmus) 2

(lean)

(obesity) 3

(gal bllader) (renal) (Cardio vascular)

(junk food)  

(Vitamin Deficiancy Dieseases)

1

C B -  Complex

K A,D,E

14-

15-

16-

17-
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19

(paralysis) fits

 (Beri Beri) 

(B1)

(Sore tongue)

Scaly skin (photo phobia) (Glossitis)

(B2)

Scaly skin Loss of memory Dermitities

(pellagra)

(B3)

fits Nausea (hyper irritability) (Anaemia) (B6)

Pernicious

anaemia (B12)

(loss of leucocytes)

muocus

(Sprain)

(Nerves

disorder)

Nuts

 (Scurvy) citrus

fruits

(C) 

(Night blindness)

scaly (cornea failure) (xeropthalmia)

skin cod liver

 shark liver oil oil

(A)

(improper formation of

(knock knees) bones)

(Delayed dentition)

(Rickets) cod liver
 Shark liver oil oil

 
D

 

(D)

(infertility in males) (Fertility

related disorder)  U

(E)

(over bleeding)

  (k) 

2019-20 

2  
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stroma (Site)

b a

c

(Complexity)

Lipids

Haustoria stroma

(emulsification)
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Ingestion a

b

c

Defecation d

(AS1) 1

- Ingestion b - a

- d - c

(AS1) 2

living world a

b

(Destarch) c

(d

(AS1) 3

d c b a

(AS1) (Raw materials) 4

(AS1) 5

(AS1) 6

(AS1) (Connecting substance) 7

(AS1) (Shiny) 8

(AS1) 9

(AS1) 10

(AS1) 11

(AS1) (designed) 12

(AS1) 13

(AS1) 14
2019-20 
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(AS1) 15

(AS1) roughages 16

(AS1) 17

(AS2) (non green plants) 18

(AS2) 19

(AS2) 20

(AS2) 21

(AS3) 22

(AS3) 23

(AS4) 24

.1

.2

(AS5) 25

(AS5) 26

(AS5) 27

(AS5) 28

29

(AS6)
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(AS7) 30

_____________ 1

(site) ___________ 2

____________ ___________ 3

____________ 4

____________ 5

____________ 6

7

leeches d (Cuscuta) c b a

8

d c (humidity) b a

48 9

b a

d c

10

d c b a

11

d c b a

12

d c b a

2019-20 
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"To breath" "respire" "Respiration"

Chain (Inhalation)

14 (Breathing)

(Joseph priestley) (Lavoisier)

2
-

24

Respiration - The energy
producing system

1-SCERT T
ELA

NGANA



(Bell jar) (Charcoal)

(Fixed air)

(Combustion) (series)

(Vitiated 1/6

air)

fixed air Chalky acid gas

chalky acid

gas

chalky acid air

chalky acid air

25

2-

2019-20 
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chalky acid gas 

(Respirable air)

( J o h n  d a p e r ) 1 9

(Human Physiology)

19

(Steps in Respiration)

26

(Processes)
(Alveoli)
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(Breathing)

(normal air)

3

(breathed out air)

(Air sacs)

(Alveoli)

(Pathway of Air)

(Alveolus)

27

3

CO2 O2

4-
2019-20 
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(Moist surface of the lining) (filtered)

(inhaled air)

(moist)

(common passage)

(Valve) Epiglottis

(Vocal cord)

(Wind pipe)

(bronchi) (Trachea)

(Branchioles)

(Alveolus)

CO2

28

(small chambers)

(folded)

160m2

SCERT T
ELA
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(epiglottis)

(opening)

(Valve)

(Epiglottis)

(valve)

(Nervous regulation)

(Fruit) (Steadily) 2 1

29

1 -

5(a) 5(b)

2019-20 
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(Mechanism of respiration in human being)

(Inhaling)

(exhaling)

(Chest)

( F l e x i b l e )

(Diaphragm) (Flattend muscles)

(Spine)

(Inhale)

(Chest cavity)

(relax)

(Inhalation)

(Inspiration / inhalation)

(Expiration/exhalation)

30

6-

7-
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(Shallow)

(Exhalation)

(Inhaled air)

Gaseous Exchange (Alveoli to capillaries)

(Air sacs)

(Inhalaed air)

31

(Spongy)

(membranes)

(pleura)

8-

2019-20 
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(Exhaled air)

16

4.4

78

21

0.03

78

(Transportation of Gases)

(relative amount)

(Combining capacity)

21%

(binding)

(Fe)

Hb + 4O2  Hb (O2)4 

Hb(O2)4  Hb + 4O2 

32

500ml 5800ml

1200ml
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(Gaseous Exchange)

 

ATP

ATP

(Power house of the cell)

33

13

(Supplementry)

Pressurized cabins

2019-20 

9-
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(Adenosine triphosphate) ATP

ATP(Energy currency) (Parcel)

7200 ATP

(Phosphate bond)

(pathway)

(Normal)

34

(Pyruvate)

(Glycolysis) 

(sugar)

(Glucose)

 10-
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ATP

ADP ATP

ATP

(Stationary) Apparatus

tread mill

X

(Sample) (Bar)

-x

-y

mg/cm3

a

b

d c c

d c

35 2019-20 

11-
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d

ATP ADP

(oxygen, debt)

(Processes)

(Some Experiments with yeast)

36

SCERT T
ELA
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(wild yeast)

1

2

(Diazine green)

(janus Green B)

Wash 3

(indicator solution) bottle

(Control Experiments)

(Small scale)

(Bakar)

(Fermentation)

(Fractional Distillation)

37

Co2 12-

2019-20 

SCERT T
ELA

NGANA



(Fractional Distillation)

(pathway)

(Respiration versus Combustion)

18

1783 (Combustion) (Opinion)

 (compilation)

(Robinson)

(Glucose)

(melt)

1

2

(Control)

3

38

2 -

13-
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(Sweater)

(Loss)

(Vigorous activities)

ATP

(Yogas Asanas)

(Evolution in Gasses exchanging system) 
(life processes)

(Planarians)

(Aquatic) (Terrestrial)

(Circulatory system)

39 2019-20 
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(Tracheal) (Grasshopper)

(Trachea)

(Tracheoles)

(Developed)

(Branchiae)

(Branchial respration)

(Internal (Pharynx)

(gill Branchial Apertures)

lamellae)

(Reptiles) (Terrestrial Animals)

(Dolphins) (Crocodiles)

(Respiration in Plants)

Lenticels

lenticels

(Orchids)

(Conduction within plant) 

40

14-

15-
Lenticels
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Lenticels (Gradient)

(Grandient)  

Grandient

(Aeration of roots)

lenticels

(Air

spaces)

(Aerial roots)

200ml
41

3 -

16-

17-

CO2

2019-20 
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Set

Set

24

(Photosynthesis versus Respiration)

(Anabolic Process)

6CO2 + 12 H2O                       C6 H12 O6 + 6H2O + 6O2

(Potential Energy) (Catabolic process)

C6H12O6 + 6O2           6CO2 + H2O + 

42

4 -

(Sugar)

18-
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(metabolism) (Pathway)

43

(Bronchi) (Trachea) (Alveolus)

Lenticels (Bronchioles)

2019-20 
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(AS1) 1

d c b a

(AS1) 2

(AS1) 3

4

(AS1)

5

(AS1)

6

(AS1)

(AS1) (Mountainer) 7

(AS1) 8

9

(AS1)

(AS1) 10

(AS1) (Cellular level)  11

12

(AS1) 13

14

(AS1)

(AS2) 15

(AS2) 16

(AS3) 17

(AS3) 18

(AS4) 19

(AS4) 20

2019-20 
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(AS5) 21

(AS5) 22

(AS6) 23

(AS7) 24

(AS7) 25

_________ _________ 1

_________ 2

_________ 3

_________ Lenticels 4

_________ 5

1

d c b a

2

d c b a

3

i

(ii

iii

iv

  iv (d) iii    ii (c) ii    i (b) i (a)

4

b a

d c

5

d c b a
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-

(Pranayama -  The art of breathing)

500ml (lobes)

5800ml

1200ml

4600ml

(Patanjali)

(Astanga Yoga) (Yogabhyasa)

195

3 2 1

Expansion of vital energy ( 4

6 Withdrawal of Senses   5

Self realisation 8 7

(Ayama) (Prana)

15 20-22

47

II - 

2019-20 
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48-

3
-Transportation 

The circulatory system

100

(Trillions)

(Circulatory System)

SCERT T
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1 -

1 - 

(Pulse)

1 - 

 (Stethoscope) 

2 -

1 - 

2 - 

SCERT T
ELA

NGANA



50-

(Rene Laenneac) 1816

(Paper Tube)

1 10

6 1

2 - 

72 72 1

(Histogram)

3 -

-x

-y

10
10 1 12 6 6 3 3 0

40-60 60-100 70-130 80-120 90-120 100-150

SCERT T
ELA

NGANA



51 2019-20 

4 - 3 -

(tray) (Straws)

(Dissection) 

(Straws) 

(Stumps) 

[ (Coronary Vessels) ]
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52-

(Tray)

5-

5 -

(Thickness)

 (Pear)

(Pericardial Membrane)

(Pericadial Fluid) (Pericardium)SCERT T
ELA
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(Ventricles) Auricles Atria

(Caronary Vessels) 

(Anterior) 

(Posterior)

(Arteries)

(Pulmonary (Aorta)

Artery) 

(Veins)

(Superior (Anterior)

(Precaval Vein) Venacava) 

(Posterior)

Post Caval Vein Inferior Venacava 

(Muscular Partition)

(Valves) (Septa)

(Tricuspid Valve) 

(Mitral Valve) (Bicuspid Valve) 

(Pulmonary aorta) 

(Systemic Valve) (Systemic aorta)

(Openings) 

(Openings) (Pulmonary Vein) SCERT T
ELA

NGANA



54-

(aorta) 

(Pulmonary artery)

16

1574

 Girolamo Fibrici

(Blood Walls)

(one way)

(Vein)

Fabrici

(1578 - 1657)

Fibrici

Fibrici

6 - 

SCERT T
ELA

NGANA



55 2019-20 

3

1650

(1628-1694)(Marcello Malpighi)

(wings) Malpighi 4 1661

(Hair) (Capillaries)

(Capillaries)

 7 - 
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17

8(b) 1

(Fist) 2

3

4

5

 - (8)a

 - (8)b
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(Blood Capillaries)

(Capillaries) (WBC)

(Venules) (Arterioles)

3 - 

(Thickness) 1

2

3

4

5

6

Needles Pins

4 -

 - 9(a) 9(b) - 9(c)
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21

(Diastole) 1

2

3

4

"LUB"

5

"DUB"

(Relaxation) .1

.2

.3 

.4
"LUB"

"DUB" .5

(1-5) 10 

(Lumen) 
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(Cardiac cycle)

(Diastole) (Systole)

0.35 0.27 0.14 0.11

0.4 

0.8 

(b) 11(a) 

 (b) (a)

1,50,000kg
3000kg
60-70kg

8gm

750kg
12-21 kg
300gm
0-15gm

7
46
76

1200

11(a)

11(b)

SCERT T
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(Flow Chart)

(Pointer) (b) 11(a) 

(b) 11(a) 

(b) 11(a) 

11(a)

(Single circulation)

(Double circulation)

Edema

(Junctions)

(Venules)

12-SCERT T
ELA
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(Serum)

(limiting membrane)

(Protoplasm)

(Brownian movement)

(Protoplasmic currents)

(Nerve cells)

(Sponges) (Parazoans)

(Flegella)

(Cnidarians)

(Gastro Vascular cavity)

(Fasciola hepatica) (Platyhelmenthes)

(Pseudo coelom) (Nemathelmenthes)SCERT T
ELA

NGANA



62-

(Pulsatile vessel) (Annelida)

(Pulsatile organ)

(Sinuses)

(Open type of circulatory 

system)

Echinoderms 

Octopus    Cephalopods Molluscs

(Blood Pressure) 

(B.P) (B.P.)

(Sphygmomanometer)

(Systolic Pressure)

60  

2

60

13 - 
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(Resting 120mm of Hg

Period)

80mm of Hg (Diastolic pressure)

(Low blood Pressure) (Hypertension)

(Coagulation of blood) 

6 3

(Blood  clot)

Thrombokinase

Thrombin Prothrombin Thrombokinase

Fibrin Fibrinogen Thrombin

(Clot) Fibrin

Fibrin

(Serum) (Clot)

K

14(a) - 14(b) - 
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64-

6 3 (Clot)

K

Haemophilia Haemophilia

Thalassemia

Annexure

  

Van Helmont

(Seedlings)

Coverslip Slide

15 - 

 5

SCERT T
ELA
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16  - 

16 

(Root pressure)

6 - 
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66-

 

3 2 (M1)

(M2)

M2 M1

180

(Lenticels)

(Pulling effect)

(Pull) (Airspaces)

(Straw)

17 - 

18 - 

Clamp

SCERT T
ELA
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Main pull

(Transpiration Stream)

Oak

900

So  Mg2+(MgSo4) Cl- Na+(Nacl)

(Veins)

(Phloem)

(Sieve tubes)

(Aphids)

(Aphids)

15

13,25,000

3500 750

2-
4

SCERT T
ELA
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(Aphids)

Aphids (Proboscis)

Proboscis

Probosics Aphid

Probscis

Aphids Honeydew Honeydew

Voles

(Voles)

Voles

Casurina Crop

Aphid

Aphid 19-

20-
(Ringing Experiment)

SCERT T
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Rene Laennec

(Circulaion)
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70-

K

Aphids

(ASI) 1

(ASI) 2

(ASI) 3

(ASI) 4

5

(ASI) (oxidation) 6

(ASI) 7

(ASI) (Platelets) 8

9

- c - b - a

10

11

12

13

(Septum)SCERT T
ELA
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_____________________ a

_____________________ b

_____________________ c

(apertures)

_____________________ d

_____________________ e

_____________________ f

_____________________ g

(AS2) 14

(AS2) 15

(AS3) (John) 16

(AS3) 17

(AS3) Aphids 18

(AS4) 19

(AS5) (Block) 20

(AS5) (Block) 21

(AS6) 22

(AS1) Haemophilia 23

(AS6) 24

(AS7) Edema 25

Cardiac 1 

d c b   a
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72-

2

d c b a

3

Capillaries d c b a

4

a

b

c

d

________ (Proboscis) Aphids 5

d Cambium c b a

The Rhesus Factor 

(Rhesus factor) 85% (Antigen)

(Rh-) (Rh+)

Rh+ Rh- antibody

Rh+

Rh+ Rh- Rh+

Rh+

Rh+ Rh+

Rh

Rh+

I - 
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73 2019-20 

(Thalassemia) 

(Anaemia)

2 1

250 4.5%

(Abnormal Gene) 35

1,00,000

10,000 - 20,000

(Test)

70%

115 - 200gm/ltr WHO

(Stem cells)

(Stem Cells) (HLA Type)

Bone Marrow Transplantation

II - 

SCERT T
ELA

NGANA



(Catabolism) (Anabolism)

(Metabolism)

I - 

4
-

74

Excretion - The wastage
disposing system
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Crenere Ex

Homeostasis

(Bile Pigments)

2 -

(Sample) 100-150ml 24 24

75 2019-20 
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(Department of Bio Chemistry) 2-
(Serum) / (Plasma)

(Range) (Result)

60 - 100(GOD POD)

135 - 145
3.5 - 5.0
95 - 106
15 - 40

0.6 - 1.5
3.0 - 5.0

150 - 200
60 - 200

8.0 - 10.5
3 - 4.5

0.1 - 0.8
6.0 - 7.5
3.0 - 5.0

mg/dl
mmoles/L
mmoles/L
mmoles/L

mg/dl
mg/dl
mg/dl
mg/dl
mg/dl
mg/dl
mg/dl
mg/dl
g/dl
g/dl

82
137
4.10
101
29
2.8

7.50
221
167
9.40
4.50
0.70
7.20
4.60

Glucose Fasting
(Sodium)

(Potassium)
(Chloride)

(Urea)
Creatinine

(Uric Acid)
Total Cholesterol

Triglycerides
(Calcium)

(Phosphorus)
Bilirubin (total)

Total Protiens
Albumin

(Department of Bio Chemistry) 3-
(Urine)  

(RANGE) (UNITS) (RESULT)
<100 mg mg/day 90 24 hrs.Protein

1-2 mg/day 2.7 24 hrs Creatinine
Up to 200 mg/day 305 24 hrs.Calcium

upto 1g mg/day 0.8 24hrs.phosphorous
upto 600 mg/day 800 24hrs.uric Acid

ELECTROLYTES   
125-250 m moles/L 140 Sodium
25-100 m moles/L 50 potassium

100-600 m moles/L 180 Osmolality (calculated)
50-80 mg/dl 65 Glucose

120-130 m moles/L 128 Chlorides
20-30 gm/day 35 Urea

m moles / L means millimoles per litre,  mg/dl means milligram per deci litre

76
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4- (Urethra) (Urinary bladder) (Ureters)

(Scalpel) 3D

(Tray)

2 1-

2-

(Antibacterial Lotion) (Dissection)

77

1 - 

 2 - 
2019-20 
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(Kidneys)

4 6 - 5 10

(Fissure)

(Hilus)

4- 3-

(Medulla) (Cortex)

1.8 1.3

(Nephrons) (Uriniferous Tubules)

78
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(Malpighian Body)

(Renal Tubules)

(Bowman's (Cup shaped) (Malpighian Body)

(Capillaries) capsule)

(Malpighian Capsule) (Glomerulus) (Glomerulus)

(Afferent Arteriole) (Glomerulus) (Renal capsule)

(Efferent arteriole)

(Afferent (Efferent arteriole)

arteriole)

(Glomerulus) Narrow (Efferent arteriole)

(Glomerulus)

(Squamous 

Podocyte Podocyte epithelial cells)

(Passage)

5 - 6 -
Proximal Convoluted 1 (Renal Tubule)
Distal convoluted tubule (DCT) 3 (Loop of Henle)  2 tubule (PCT)

(Pyramids) (Collecting Tubule)
(Ureter) (Pelvis) (Calyces)

Renal (Peritubular capillaries)
venule

79 2019-20 

(Pelvis)
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(Mechanism of Urine Formation)

(ii) (Glomerular filtration) (1)

(iv) (Tubular secretion) (iii) (Tubular reabsorption)

(Formation of Hypertonic Urine) 

(Glomerular filtration) (1)

(Tubular reabsorption) (ii)

(Peritubular 

network)

(PCT)

PCT (Tubular secretion) (iii)

(Distal convoluted tubule (DCT))

DCT DCT H+ Cl- Na+ K+

pH

7 - PCT

DCT

(Formation of Hypertonic Urine) 

10% PCT 75%

(Collecting Tubule) (loop of Henle)

Vasopressin

80

10%

SCERT T
ELA

NGANA



7 - 

(Action) Vasopressin

Vasopressin

(Diabetes insipidus)

(Ureter) 2

(hillus) 30

81

(Glomerular Filtration) i
(Glomerulus)

(Ultra filtration) (Pressure Filtration)

(Tubular secretion) iii

 
( C r e a t i n i n e )

H+ Na+ K+
pH

( T u b u l a r i i
r e a b s o r p t i o n )

PCT (pretubular capillaries)

(primary urine)
C

75%

2019-20 
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(Urinary Bladder)

800 300

(Urethra)

20 4 (Sphincter)

(Micturition)

(Circular Sphincter Muscles)

400 - 300

(Nerve endings)

800 - 700

1.8 - 1.6

(Composition of Urine)

(Urochrome)

amines

82

16 15
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(Normal Person)

  Creatinine Creatine 25% 96%

1.5% (Oxalate)

End stage (ESRD)

Renal Disease

(Uremia)

(Dialysis Machine)

B.P

Dialysis

(Haemodialysis)

Channels Dialyser Hepar in

Dialyzing cellophane (Tubes)

Dialyzing

Dialyzing

Dialysis

Anti Coagulant Heparin

Uremic 6 3 Dialysis

83 2019-20 

8-
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(Kidney Transplantation)

(Donor)

(recipients)

(Sweat Glands) (Skin)

84

USA (Dr. Charles Hufnagel)

(Identical Twins) 1954

1971 1

9-

10-SCERT T
ELA

NGANA



(Sebum) (Sebaceous Glands)

Steroles Waxes

(Sebum)

Urochrome  Bilirubin Biliverdin (liver)

Urochrome 

(Steroid Hormone) (bile) Bilirubin Biliverdin

( )Colon (Intestine)

(Organelles)  (Amoeba)

(Contractile Vacuole)

(Flame cell) 

Renette

 

85 2019-20 

11-
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Sponges Sponges

Coelenterates
(Platyhelminthes/Flatworms)

(Flame Cells)

(Lenticels) (Stomata)

(Guttation) (Transpiration)

Raphides

(Herbivores)

(Attractants)

(Nodules)

86
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(Rhizobia)

(Symbiotic)

(Secondry Metabolites)

 (i) (Bio chemical)
(Secondry Metabolites) (2) (Primary metabolites)

(Alkaloids) (Secondry Metabolites)
(latex)

(Alkaloids)

87

5  

(Antimalarial drug)

(Pain killer)

(Antiseptic)

(Sedative)

Cinchona officinalis (Cinchona)

Nicotiana tobacum (Tobacco)

Papaver somniferum (Opium)

Rauwolfia serpentina  (Snake root)

Coffea arabica(Coffee plant)

Azadirachta indica(neem)

Datura stramonium

Chrysanthenum 

1

2

3

4

(Caffeine) 5

(Nimbin) 6

Scopolamine 7

Pyrethroids 8

2019-20 

Papaver somniferum Rauwolfia serpentina Coffea arabica

12 - 
Nicotiana tobacum Datura stramoniumSCERT T
ELA
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(Tannins)

Accacia Cassia

  (Passages) Resins

Pinus Resins Passage

(Gum) (Gum)

(latex cells) (Latex)

(Hevea braziliensis)

(Bio Diesel) (latex) Jatropa

88

Chewing gum 5000 Chewing gum

(latex) Chicle

(Asthama) Allergens (Allergy)

(Parthenium) 

Cassia 13(a) Accacia 13(b) Pinus 13(c)

14(a) Jatropa 14(b) 14(c)

SCERT T
ELA

NGANA



(Brugmans)

(Apple

5 4 Tree) 

(Secretion)

 (Gum) (Resins) (latex)

89

(Podocytes) (Peritubular) (Tubular Fluid) Creatinine
(Glomerulu s) Hype r -o smo tic int e rs t ia l  f lu id s

Dialyser Urochrome  (Micturation) (Calyces)
 (Anticoagulant) (Haemodialysis)

1.8 1.3

( D C T ) ( P C T )

(Collecting Tubule)

(Osmoregulation)

pH
2019-20 
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(1)

(Resins) (latex) (2)

(AS1) 1

(AS1) 2

(AS1)  3

(AS1) 4

(AS1) 5

(AS1) Dialysis 6

(Os mo re gu l at io n) 7

(AS1)

(AS1) 8

(AS1) 9

Vasopressin A

B

C

D

(AS1) 10

B DCT PCT A

D C
90
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P 11

P R P Q

Q T S

W V P U

(AS1) X

Q (ii) "P" (i) a

T (ii) R (i) b

S c

X (iv) W (iii) V (ii) U (i) d

B A 12

E

I H G F

E

(AS1)

B b A a

G H I d F (ii)  E (i) c

e

(AS2) 13

(Urologist/Nephrologist)  14

(AS2)

(AS3) 15

(AS4) 16

(AS5) 17

(AS5) 18

(AS5) (block diagram) 19

(AS5) 20

(AS6) 21

(AS6) 22

(AS7) 23

24

(AS7)

91 2019-20 
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______________ 1

______________ 2

______________ 3

______________ 4

______________ 5

______________ 6

______________ 7

_____________ 8

______________ Hevea braziliensis 9

________________ 10

1

d c b a

2

d c Raphides b a

3

b a

d c

4

d c b a

5

Creatinine d c b a

6

b a d Sponges c b a

7

Oestrogen d Testosterone c Vasopressin b a

8

d Biliverdin c Bilirubin b Urochrome a

92
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9

b a

d c

10

d DCT c PCT b a

11

d c b a

25

100 10

(Brain Dead)

5

10 (NIMS)

(Cornea)

Cadaver Transplantation

93

5 18

DC

2013 20

18

15

N I M S

valve

2019-20 
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5
-

94

Co ordination
The linking system

(Trigger)

-
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95

(Responding to Stimulus) 

Processing

1 -

1 -

2019-20 
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(Integrating pathways - Nervous coordination)

(AD129-200)

(Chariot)

Galen

Galen

(neuron) (Microscope)

(Myelin Sheath)

(nodes of ranvier)

2 -

Galen 2-

3-
-

Nissl

(Synaptic Knob) 

(Axon Terminal)
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97

(dorsal or

ventral root ganglion)

10 billion

(Synapse)

(Signals)

:

(Sensory nerves) (Afferent nerves) (a)

(sensory nerves) (Stimulus detectors)

4-

5-

2019-20 
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98

(Moter nerves) (Efferent nerves) (b)

(Motor nerves) (effectors)

(Association nerves) (c)

(effector) (detector) 1

1

(reflexes)

(Knee jerk reflex)

Cap

6-

3 -

7-

8-

-
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99

(Reflex arc) 
(reflex)

(pathways)

(detectors)

detectors 

(arm)

9

1875

7-

2019-20 

(Detector)
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100

 2 central neruous system(CNS) 1

(Peripheral Nervous System) (PNS)

central neruous system(CNS) 1

CNS

(Brain)

(cranium)

meninges

(cerebro spinal fluid)

 meninges 

(cranium)

2000

(Diencephalon) (Cerebrum) (fore brain) 1

(Optic lobes) (mid brain) 2

medulla oblongata (cerebellum) 3

100

10-

-

(Pons Varolii)
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101

1-

(Fore brain) 

(Club Shaped) (Olfactory Lobes) 

(Cerebral Hemisphere) (Cerebrum) 

(Sulci) (Gyri) (Elevations) 

(Sulci)

(hemispheres) 10 

(Speech) (reasoning) (i

(ii

(Rhomboidal) (Diencephalon)

(Hypothalamus) (Thalamus) (mid brain) 

(i 

(Reflex centre) (ii 

(iii

(B.P) (iv

(Master Gland) (Pituitary gland) (v

(Pons) (Hind brain) (Stalked) (Mid Brain)

(Fore brain) 

(Optic lobes) (Laboratory) 

10

(Cerebral Cortex) 

(reflexes) 

(Medulla oblongata) (Hind brain) 

(Cerebellar (Cerebellum) 

hemispheres)

(Posture) (i

(ii

(Pons) (Medulla Oblongata) 

Matters (Grey) (White)

Vasomotor Vasomotor (i

(diameter) 

(Reflexes) (ii

2019-20 
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102

(Spinal Card) 

(Lumbar region)

11

Stephen (1452-1519) Leonardo da Vinci

(1677-1771) Hales

(needle)

(Peripheral Nervous System) 
(Connections) 13

(Ventral)

11-

12-

31 12

-

2% 400

20%

1375

1275
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103

Charles Bell

Franiois Megendie

(dorsal roots)

(Ventral roots)

1822

(Autonomous Nervous System)

(PNS)

(autonomous nervous System)

(pupil)

13-

2019-20 
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104-

14

(ganglions)

(Sympathetic System)

14-

(nick PNS CNS

(Enteric Nervous System) ENS name)
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105 2019-20 

(Para Sympathetic System)

31 12

(Diabetes)

Idea

 (Co-ordination without nerves) 
(The story of insulin) 

(pancreas) Freiburg 1868

(islets of Langerhans)

16-15-

16-15-
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106-

(Pancreatic duct)

1912

Insula

Macleod Banting Best

Insulin

blood sugar

(Other Chemical Coordinators)

Starling 1905

to impel - hormon (hormone)

ductless glands

rectum (bladder)

17-
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107 2019-20 

(Adrenalin)

(fight or flight Adrenalin

hormone)

(Feed back mechanism) 

adrenalin

(anxiety) adrenalin

adrenalin

adrenalin

adrenalin
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108-

:1
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4
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6
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.7
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)
A
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 to

 K
in
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.1
(G
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109

(Feedback

mechanism)

(Control mechanisms in plants) 

 Mimosa pudica (athipathi, touch me not)

4 -

18-

2019-20 

pulvini

Pulvini 

(Thigmonasty) Nastic

pulvini pulvini

30 20
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110

(tendrils)

Phyto (phyto hormones)

(seed dormancy) 
3

5 4

-

uses Hormones

Auxins

Cytokinins

flowering Gibberellins 

(Seed dormancy) Abscisic Acid

ripening of fruit Ethylene

5 -
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111

auxins 

auxin

Francis Darwin Charles Darwin

( P h o t o t r o p i s m )

(coleoptile)

(Seedling)

F.W.Went Dutch 1926

(coleoptile tip) oat Went

agar Agar

Agar block

Auxins

Agar Agar block 

(coleoptile Went

tip)

Went Auxin

auxin

2019-20 

19-

20-

(Went)  21-
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112

(nastic) (Tropic) 

(nastic movement)

(creeper)

(phototropic (photo tropism)

Tropism photo movement)

(Geotropism) (Gravitational force)

(Hydrotropism)

(Tendrils)

(Thigmo tropism)

Auxins (Chemicals)

Auxin

22-

-

SCERT T
ELA

NGANA



113

:

(somatic nervous system)

(physical reactions)

 

(tropic movements)

(inhibitors) (Promoters)

inhibitor (promoters) 

(ASI) 1

(As-1) 2

(As-1) 3

4

1

5

(Schwann)

(nastic movements)

2019-20 
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114

(i)

(ii)

(iii)

(iv)

(v)

(Synapse) 5

6

b a

(Effector) (Receptor) d c

7

8

9

10

11

12

13

14

15

16

(iv) Keyboard (iii) (ii) (i)

(v)

17

18

19

20

(A53)

21

A53

A53 22

reference books library 23

(A5-4) 24
(b) (a)

-
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115

pheromones (d) (c)

(AS5) School library 25

(AS 5) 26

AS5 27

28

(AS 5) 29

45 30

AS-5

AS6 31

(AS7) 32

__________ 1

_______ 2

__________ 3

__________Thyroxin 4

Abscisic acid Auxins Gibberellins 5

________ Dahlia a

_______ b

________ c

_________ d

6

c b a

7

b a

d c

8

d c b a
2019-20 
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Parent

Lacto bacillus

30

30

6
-

116

Reproduction
 The generating system

1 -
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117

30

Asexual Mode of reproduction 

Fission

(Fragmentation)

L ic h e n s (m o u l d s ) ( Fl a t  w o r m s )

(Sp i rogyra )

( A l g a e )

fragmentation

1 -

2 -

3 -
(Fragmentation in spirogyra)

2019-20
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Parthenogenesis

Partheno Parthenogenesis
. Genesis Virgin

Wasps

(Pathenocarpy)

Parthenogenesis

(Regeneration)

Fragmentation

Fragmentation

(Vegetative propagation)

(Bryophyllum) (leaves)
stolens Runners (Stems)

Tubers Corms  Bulbs Stolons
118

4 -

5-
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119

Rhizome Corms Allium cepa Bulbs Stolons

(Radical buds) Millingtonia Murraya Root Tuber

(Cutting)

(Layering)

(node)

(Nerium) : 

(Grafting)

(Stock)

(Scion)

Cover

Bulb Tuber Stolon   (croms) Millingtonia

8- 

9 -

10-

2019-20

7- 

(Scion)

(Stock)
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(Scion)

(Spore formation)

Rhizopus

Spores Rhizopus

Sporangium

mosses (Mucor) Rhizopus

120
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Rhizopus

10 4 (Sample)

(Asthma)

Rhizopus Rhizopus mycilium) (Rhizopus sporangium)

11 - 

1

11

Rhizopus 

Disposable Coverslip

1
2019-20

(Hyphae)
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(Toothpick) 2

Coverslip 3

Coverslip 4

5

Hyphae

(Sporangium in singular)(Sporangia)

Sporophyll

Sporophyll

Rhizopus

122

12-
Sporophyll

SCERT T
ELA

NGANA



123

(Reproduction in a placental mammal-Human beings)
(Human beings) 

Male Reproductive system
13a

Vasa Efferrntia 2 Testis
Vasa Deferntia 4 Epididymis 3

6 Seminal Vesicle 5
8 Prostate Glands 7 Ejaculatory Ducts

Urethra 9 Copers's Gland
Scrotum

Semini Ferou tubules
Hundreds of Million

2.5 C 2

U r i n e

Urinogenital Duct

2019-20

Scrotum

13a-
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Spermetozoa

Sperm
Acrosome 13b

Ovum

Mitochondria

Semen

Ejaculation 

40 60

14 13

(Female reproductive system) 
(Ovaries) (1) 14

(Vagina) (4) Uterus (3) (Fallopian Tubes) (2)

(Cellular Bubbles) (Follicles)

meiosis

(Ovulation)

124

Cervix

14-
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125

Endometrium

Amnion Chorion

Yolk Sac Allantois

Chorion

Chorion (pools)

(Placenta)

(Placenta)

12

(amnion)

(Mechanical injury)
(Allantois)

(Umblical Cord)

2019-20

15-
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280 9 (Foetus)

(Gestation period)

(Child Birth)

(Labour pains)

(Vegina)
(Amnion)

(Umbilical cord)

(Placenta)
(After birth)

Colostrum

Colostrum
Colostrum

(immune system)

126

16-

17-
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127

(Sexual reproduction  in plants)

2,75,000

(Remarkable)

Sal 

Orchid Jungle tree

(Flower  the reproductive part)

Germ cells

 (Carpels) (Stamens)

(Unisexual)

(Bi Sexual)

2019-20
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(Ovuels)

(Style)

(Zygote)

Self Pollination

Cross Pollination

self-pollination

128

18(a)

18(b)

1876
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129

Tridax

(Ovule)

(ovule)
(Ovary) (Ovule)

(Embryo Sac) 

(Gametophyte cells) 

(8) (7)

(Female gametocyte) 

(Polar nuclei) 

(Micropylar end) (Antipodals) 

(Synergids) 

(Stigma) (Egg cell) 

(Sugar) (Nutrient Fluid) 

(Pollen tube) 

2019-20

2 -

19-

20-
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(Zygote) (Male gamets)

(Fusion nucleus) 

(Embryonic plant) 

(Endosperm) 

(Double (Egg) 

fertilization)

(endosperm)

130

22-21-

integuments
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Seedling

3 -

2019-20

23-

24-
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(endosperm)

(Double fertilization)

(Virchow )

Omnis cellula de cellula (1821-1902)

(Robert Remak) 1852

(1843-1905) 1879

(mitosis)

Mitos

(dye)

Wilhelm Roux (1850-1924)

Gregor Mendel-1866

Diploid

:
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46 (mitosis)

368 184 92

1834-1914 (August weisemen)

1

2

1904 Theodor Boveri (1862-1915)

26-

133 2019-20

27-

n 2n

(n) (2n)
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(Deoxy ribonucleic Acid) 1953

mitosis

(Meiosis)

flow chart

20

(Mi to s i s )

60 40

(Interphase)

(Copy) Genetic Material

DNA GI Phase .1

(Gap phase1) (replication)

134

28-

M 1

M

G2

S
G1

G2 3.5

S 10.5 G1 10.5SCERT T
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(Duplication of DNA S-Pha se .2

chromosomes)

(GAP2 Phase) DNA replication G2 Phase .3

phase M Phase

Potu rao Phase 

(G1, S G2

Cell cycle

29

(Cytokinesis)

2019-20

4-

          

(Mitosis) 29-
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1- 

1
(nucleoli)

Centromere)( (Chromatids) 2

3
(Spindle Fibers) (Centrioles) 4

(Spindle equator) 1

2
1
1

2
3

4

1

2

3
4

(meiosis)

1 1

1 1(Meiosis) 30-
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(Reproductive health)
18 21

AIDS

( Ac q u i r e d  I m m u n o  D e f i c i e n c y  S yn d r o m e )  

AIDS

HIV

HIV 2011-12

24

300

HIV 0.73 1.07 HIV

1.22 0.90 49 15

2019-20

31-
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HIV

(ART)Anti Retroviral Therapy HIV

A I D S

(Red Ribbon Express) ASHA(Accredited social Health Activist)

AIDS

HIV (Local Health workers)

AIDS 

(Birth Control Method)

(Contraception)

(Cap)

(STD)Sexually transmitted diseases

(STD) AIDS

(Vagina)

 

(Spermicides)

T (Intra - uterine device)

T

Vasectomy

138
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(Tubectomy)

(Teen age motherhood)

18

teen age 21%

18

(Stop female foeticide)

2019-20

Tubectomy

32-
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(Fragmentation)

b a

Somatic Cells

Germ cells

M S G-2 G-1

Phase

140

(Fragmentation)

Tubectomy Vasectomy HIV - AIDS
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(Cytokinesis) (Cytoplasm)

AIDS

(AS1) 1

(AS1) 2

b a (AS1) 3

(AS1) 4

(AS1) 5

(AS1) 6

(AS1) 7

(Menstrual Cycle) 8

(AS1)

(AS1) 9

(AS1) 10

(AS1) 11

(AS1) 12

(AS1) 13

(AS1) 14

(AS2) 15

16

(AS2)

2019-20
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17

(AS3)

stain 18

(AS3)

19

(AS4)

20

(AS4)

(Flow chart) (Cell Cycle) 21

(AS4)

(AS4) 22

(AS4) 23

(AS5) 24

(AS5) 25

(AS6) 26

(AS6) 27

(AS7) 28

(AS7) 29

1

d c b a

2

d c b Fragmentation a

3

d c b a

4

b a

d c

23-
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5

b a

d c

6

d c b a

7

b a

d c

(Cytologist)

USA M.S IARI

(Hela) 1952 Cytogenetics

Ph.D 1963 (Cell line)

Cytogenetics

(mitosis)

24 20

(interphase)

G2 S G1 3 Interphase

(Chemical Signals)

poturao@yahoo.com

Rashtriya Kishore Swasthya Karakram(RKSK)

2019-20
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(integration)

7
Coordination in 

life processes

144
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(Hunger pangs)

Ghrelin

Ghrelin

45 30 7-

(Ghrelin)

4

leptin

145

1 -

1

2019-20 
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(Outcome)

(Stale) 

(flavours)

Savoury Umami umami

(perceptions)

Saliva

(papillae)

146

2 -
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(air borne)

(Asafoetida)

(ingestion)

147

3 -

1-

2019-20 
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(palate)

Sugar crystals over the tongue

(Stop watch)

Dropper

Papillae

148

4

2-
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(Mouth - the munching machine) -

Chalk piece (vinegar)

Chalk pice

(1/2 litre)

149

5

2019-20 
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( D e n t a l

formula)

(molars)

2 - 

(swallow)

Surface muscles) (Mastication)

5th cranial

nerve

150

6

(2)

(1) 
(2)

3-
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(Action of salvia on flour)

(45 minutes)

(oesophagus) Bolus (bolus)

(Amylase)

(Sugars)

(mastication)

Ph

151

7

2019-20 
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PH

4 PH colour chart

pH pH

readings pH colour chart

readings

reading PH

PH

pH

PH

readings

7 PH PH 7 PH 7

152

8

(nap)

(nocturnal)

(diurnal animal)

1.5 1

pH 4-
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(Travel of food through Oesophagus)

 

Schematic diagram

(squeeze)

Squeeze (Potatoes)

(Peristaltic movement in Oesophagus) 

(food 6

bolus)

153

peristalsis(mucus)

pharynx
Oesophagus 

9

5-
2019-20 
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(mucus)

Peristalsis

(Stomach the mixer and digester)

(HCl)

(belching)

(prorridge)

Chyme 

154

6-
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pyloric sphincter

(chyme)

7

gut

(Chyme) (Vomiting)

7

155

Chyme:Retropulsionperistalsis grindingPropulsion

2019-20 
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Peristalsis (bolus)

Settle

3 - 

2.5 3 2.5 50%

Colon 40 30 5 4 100%

(strong acids)

Hcl

(Vaseline) 

2

mucus

156
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(Travel of food from stomach to the intestine)

(Soup)

( s e c r e t i n ) ( c h y m e )

(Cholecystochynin)

succus entericus  

(Villi)

(Paper tube and folded papers)

(roll) (one side)

(folded)

roll (folded)

(Villi)

fold

tract

(Propulsion)

157

10

8-

9-

2019-20 
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(Neural apparatus)

Nick name (Second Brain)

Mediate

70

gut

(Communication)

neurotransmitters

Inner yards

loose motions

(Enteric nervous System)

100

(Contents)

158
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(Waste expulsion)

(Faecec/stools)

(anus) (Stool)

Stools

anal

sphincter 

sphincter

159

(Stool)

9 -

2019-20 
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(Respiration)

(alveoli) oxygen

(Energy)

(ANS)

(ribs cage) (Diaphragn)

(Deflated) (Inflated)

Assimilation 

160

(Papillae) (Taste receptor) Leptin Ghrelin 

(Villi) Peristalsis (Chyme)
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161

100
Gastro intestinal tract

Leptin Ghrelin

(Palate)

(acid)

(gustatory) (Tongue) (Oral cavity)
(Swallowing)

Peristalsis

 (Churn)
Chyme

(Pyloric sphincter)
pH (HCl)

(Chyme)

(AS1) (hunger pangs) 1

(AS1) 2

(AS1) 3

(AS1) 4

(AS1) 5

2019-20 

5-
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(AS1) 6

a

b

c

d

Urination e

f

(AS1) 7

b Chyme a

Retropulsion - (Propulsion) d c

(AS1) 8

(AS1) 9

(AS1) 10

(AS1) (Fold) 11

(AS1) Peristalsis 12

d c b a

(AS1) Gut 13

14

(AS1)

(AS1) 15

(AS1) 16

(AS3) 17

(AS2) 18

(AS2) 19

(AS2) 20

(AS3) 21

(AS4) Library 22

(AS5) Block Diagram 23

(AS5) 24

(AS5) schematic Villus 25

(AS5) 26
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27

(AS5)

(AS1) Caption 28

(AS6) 29

(AS7) Variety 30

(AS7) Habitual actions 31

__________1 ratio 2:1:2:3 1

__________ 2

__________ 3

__________ 4

__________ pH 5

6

(Fluctuations) (i)__________

(ii)__________

(iv)__________ (iii) __________

(nerve) (v)__________

(vi)__________

(vii)__________

(ix)__________ (viii)__________

(x)__________ (Gustatory)

 Secretin Gastrin Grehlin Leptin 1
Gastrin Secretin  Leptin Ghralin 2

3
4
5
6

amylase Galactase Surrare Lipase 7

8th 8

2019-20 
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Pons Varolii 9

10th 5th 6th 10

1

b a

d c

(peristalsis) 2

b a

d c

3

d Anal c b a

4

d c b a

5

d c b a

Internal combustion machine 6

CO2 b a

d c

Historical Evidence of Human digestion that led to discovery of other truths

Voyageur Alex st Martin 19 Michigan Fort Mackinal

Dr, Beaumont (Surgen) Dr.Beaument

Dr, Beaumont St Martin

Dr, BeaumontSCERT T
ELA
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Dr, Beaumont flap
Martin

5-6 flap St Martin Dr, Beaumont

Stew pan (Vat)
1822 16 Dr, Beaumont

(journal)
Scientific

Dr, Beaumont
1

(100oF/38oc)
HCl 2

HCl
agent HCl

3

20 4
test Flap

5
flap 4 St.Martin

.1
(Chyme) (2) 

(3) (vomitting)
(4) 

10

2019-20 
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8
Heredity

From Parent to progeny

166-
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2- 

167

1 -

2-
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doob

(ovules)

19

Studies

19 (Gregor Johan Mendel)

(Gregor Johan Mendel) 1857

1 - 

3-

168-
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10,000 34 Design

2-

3 (Contrasting) 7

.1

.2

.3

.4

.5

.6

7 6

1/2 3/4

.7

169

2-

2019-20 
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F1 7 2-

F2

3.15:1 224:705

3.14:1 207:651

3.01:1 2001:6022

2.96:1 1850:5474

2.95:1 299:880

2.82:1 152:428

2.84:1 277:787

170-
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.4 .3 .2 .1

.5

58 10 2 60 15 1

40 10 4 35 10 3

34 10 6 23 5 5

37 10 7

y Y

171 2019-20 

2 0 0 0 B C
BC 2250-1750BC

Zn S P Mn Mg Fe Ca B K E C A

SCERT T
ELA

NGANA



First Filial (F1) First Filial

Filial

F2 F1 : Filial(F2)

25% 75%

F2 (F3)Third Filial

25% 1

25% 75% 2

25% 3

I-

(Factor)

(Parental stage)

YY

 yy

172-

F1

F2

F3
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(factor) 2-

F1 3-

y Y Y

Y

Y 2-

3- Yy y

y

Yy.................

Yy.................

Yy.................

Yy.................

F1 F1

(The

law of Dominance)

F1

Y Yy

Combination y

F2
yy yY Yy YY

yy Y

25% YY 1

25% Yy 25% yY 2

25% yy 3

173 2019-20 

Y

yy yY Yy YY
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F1

(Phenotype) 

75 F2

"Phenotype" 25

3:1 Phonotype

(Genotype)

25 75

(homozygous) (YY)

25 (Yy) 50%

(homozygous) (yy)

y Y 

F2 1:2:1

(YY) YY 1
100%

(2) 25% 75% yY Yy 2
3:1

yy 3

174-
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y Y 1

"r""R" 2

"YyRr"

R Y

F1

YyRr YYRR F2

Yyrr Yyrr yyrr yyRr

(yyrr)

(Law of Dominance of Characters)

(Segregation)

(Law of Segregation)

(Law of Independent Assortment)

175 2019-20 

F1

YYRr YyRR
YyRr yyRR

yyrr 

F2

Yyrr
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4  

(mendelian principles)

4 - 1 3 a

4- 1 2 b

4- c

4- d

2 e

2 2

(Mono hybrid cross)

4 4

B A B A 2 2

1

Combinations

(buttons)

176-
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(Parents to progeny)

(Photocopy)

(Heredity)

(Inheritance)

(genes)

DNA

RNA

177

DNA 1953

Double helix DNA

bases

(Cytosine) (thymine) (Guanine) (Adenine)

DNA

DNA

DNA
3 - 

2019-20 
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(46) 23

2 2 2 3

(Autosomes)

( A u t o s o m e s )

(Allosomes)sex chromosomes

y x

(xx) x

(xy) y x

x (garmetes)

y y x

x  

xy

x

(sex)

44 xx

44 xy44 xx44 xy44 xx

(Discovery of the sex chromosomes)

(walter selton and thomas hunt morgons 1910

drosophila (Drosophila melanogaster)(Fruit fly)

(Genes) (Sex linked traits)

Drosophila

178-

44 xy

22+x 22+x

22
+x

22
+y

4 - 
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(Evolution)

DNA

(Variations in beetle population)

5-

1 1-

6-

179

5-

2019-20 
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2-

7-

(Genetic drift)

180-
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3-

(Genetic material)

(DNA)

(Acquired and inherited characters and evolution) 

(germ cells)

DNA

DNA

(Lamarckism)

(theory of (Jean baptist lamarck)

evoulation)

(Inheritance of acquired characters)

181

9 - 

(1774-1829)

8-

2019-20 
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(Augustus weisman)

(22)

(Darwinism)

(Natural Selection)

22 (1809-1882)

HMS Beagle (World Survey ship)

(Fauna) (Flora) Galapagos

Galapagos

22 Finch birds

(Sir Chrales Lyell)

(Principles of Geolgoy)

(finches) 12 -

(Malthus theory)

(1,2,4,8........) progression

(1,2,3,4,5,......)(Arithmetic progression)

10 - 

10 - 
(1809 - 1882)

182-
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(Theory of natural selection)

 

(survival of fittest)

(Alfred Russel Wallace)

(Natural Selection)

(mating)

(Survival of the

fittest)

1

2

3

4

183 2019-20 
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5

6

7

8

(Synthetic

(mutation theory) theory)

Speciation

(micro

evolution)

(Natural Selection)

(natural (Journal of Linnaean Society)

1859 selection)

(The Origin of Species)

184-
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(Speciation)

(Macro evolution)

(Evidences of Evolution)

(Homologous and analogous organs)

(Divergent Evolution)

185

13-
2019-20 
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(patagium)

(analogous)

(Convergent evolution)

(Evidences from embryology)

(Embryology)

(Tadpole)

(Embryologist)

(Fossils)

14-

186-

5 -
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(Fossiles)

Palaeontology

Ketosaurs 160

5 14

187

15-

16 - 

2019-20 

(Archeopteryx)

(connecting l ink)

Archeopteryx

(Connecting link)
17-

(Archeopteryx)SCERT T
ELA
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(Human evolution) 

50 7

(Homo sapiens)

50 2

1.6-2.5 (Homo habilus)

1-1.8 (Homo erectus)

1,00,000 - 40,000 (Homo sapiens neanderthalensis)

10(Home sapien)

Bering land

bridge

17-

188-

(Diopithicus)

(Ramapithicus)

(Astrolopitlhcus)

(Homo habilus) 

(Homo erectus) 

(Homo Neanderthalensis)

(Cromagnan) 

(Homo sapiens) 
(Modern man) 

15

2.5-1.6

12

1-1.8

1,00,000 40,000

10,000 15,000
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(Human being - a moving museum) 

(appendix)
(Vestigial

Organs)
(baby with tail) (Atavism)

Pinna

189

1857

F1 

3:1 25% 75% F2

50% 25% 75% F2

25%

allele

(Law of Independent
Assortment)

(Heredity)
(Autosomes) 22 23

(Allosomes)

2019-20 
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(AS1) 1
F2 F1 (tt) (TT) 2

(AS1)
3

(AS1)
4

(AS1)

(AS1) 5
(AS1) 6

(AS1) 7
(AS1) 8

(AS1) 9

(AS1) 10

(AS1) 11

(AS1) 12

(AS1) F2 13

(AS1) 14

(AS1) 15

(AS1) 16

(AS2) 17

(AS2) 18

(AS4) 19

20

(AS4)

(Carbondating method) 21
(AS4)

190-
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191

(AS5) 22

(AS5) 23

(AS5) 24

(AS6) 25

26

(AS7)

(AS7) (Monologue) 27

___________ 1
___________ 2

______ 3
___________ 4

___________ Yy YY Tt TT 5
___________ ___________ 18 23 6

___________ ___________ 7
_________ 8

___________ 9
___________ 10

11
d (Tendrils) c b a

alleles 12
d c b a

13
b a

b a d c
(Palaeontologist) 14

d c b a

2019-20 
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Mendel's Law of Independent Assortment

(YY) (Dihybrid cross)

F2 (yy) (rr) (RR)

Combination

RRYy 5 RrYy 4 RrYY 3 RRYy 2 RRYY 1

RrYy 9 RrYy 8 RrYy 7 RrYY 6

Rryy 3 Rryy 2 RRyy 1

rryy 1

(Allele) (Genes)

Yy Rr YY RR

192-
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(Environments)

(habitate)

(Food web)

9
Our Environment

193

1 -  

2019-20 
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90 80

(kilimanjaro)
194
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(Warblers) (Aphid)

(Food web)

3-

(Niche)

(niche)

(Caterpiller)

(niche)

(Habitat)

(niche)

(ecological pyramids)

(Pyramids of Egypts)
195

2 -

2019-20 

(Grassland) 
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(Trophic

level)

(Ecological pyramids)

(Charles

1927 Elton)

(Pyramid of (Pyramids of biomass)

(pyramids of energy) number)

(Pyramid of Number)

  

   

 (aphids) 5  

  

196

4 - 

3 - 
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(Wood Pecker) (i)

(ii)

(pyramid of Biomass)

(biofuel)

197

5- 

2019-20 
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(upright)

20 10

10%

198

(Fossil fuel)
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199

 

(phytoplankton)

90%

1000 100

10 100

(Pyramid of Energy) 

2019-20 

1000

100

10

1
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200

(Detritus)

(Biogeochemical Cycles)
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201

(Pond ecosystem)

6121km2

(Upputeru) 65

193 1999

(20,00,000)

7 - 

2019-20 
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202

I - 

2004 (km2) 1967

62.65

47.45

15.20

0

99.74

16.62

1.37

180.38

70.70

0

0

100.97

0

8.40

0.31

180.38

-

(Weed) -

-

-

(aquaculture) (80)

1996

(Eutrophication)
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(BOD)

Vectors

BOD

2 - 

1

2

3

1

2

 (Siltation) 1

Flooding 2

2019-20 
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204

(MEF)

_________________ ____________________________ 1

_______________________________________________________ 2

___________________________________________________________ 3

_________________________________ 4

__________________________________________ 5

6

_________________________________________________

________________________________________________

_______________________________________________

_____________________________________ 7

__________________________________________ 8

____________________________________________________ 9

_______________________ 10

_______________________________________ 11

____________________________________________

___________________________________________________

1 -
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205

(herbicide)

(Bioa ccumulation)

(Bio

magnification)

(Bio accumulation)

(Edulabad water Reservoir (EBWR)

(Bio accumulation) (cyprinus carpio)

2019-20 
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206

(Bio indicator)

(Mn) (Cr) (cd)

(Fe) (Ni)

Cyprinus carpio (EBWR)

30 EBWR

EBWR

2007 2005

(EBWR)

Fe > Pb > Cr > Ni > Cd

Cd > Cr > Fe > Ni > Pb

(cd)

8 - 
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207

 

(Hypertension)

EBWR

1

2

3

(Kumamoto) 1965 (Minimata)

1968 1932

(36)

2019-20 
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208

1958

1958

(Agsarasian)

5000

9 - 

10 - 
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209 2019-20 
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(Bioaccumulation)

(Biomagnification)

2004 1967 2006 (Marappan) I  -

II -

VI - 

Or will the dreamer wake
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(AS1) 1

(AS1) 2

(AS1) 3

(iii) (ii) (i)

(AS1) 4

(iv) (iii) (ii) (i)

(AS1) (Biomagnification) (Bioaccumulation) 5

6

(AS1)

(AS1) (Trophic level) 7

(AS2) 8

(AS2) 9

(AS3) (Kitchen garden) 10

(AS4) 11

(AS5) 12

(AS7) 13

(AS7) 14

1

d c b a

2

d c b a

3

b a

d c

4

b a

C A d c
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(Founa) (Flora)

I - 

2003
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2 -

10%

R K

155

2 1

45 85

39 45

214

2-

KRKR

-14

-30

-39

-68

-17

-22

163

27

86
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-05
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-50
-17
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(Running cost) (Capital Expenditure)

2.5

215 2019-20 

(2002) 3-

130-200
110-180
90-300
60-200

2.50
2.00
1.53
0.99

1.24
1.13
0.87
0.46

25,00-70,000
25,000-65,000
22,000-50,000
20,000-45,000
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(3) 1998 - 2002

4- 

8200
7046

10698
9128

8700
8490
5970
7380

3300
3110
3595
2650

25100
29535
24263
22189

8700
8490
5970
7380
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 (Dripirrigation)

(Sprinklers)

(Soak pits)

30

(Recharge)

(Recharging)

97%

0.8% 0.7% 2 1.75

2.75 2.5 0.01

II - 

(ii) (i)

(v) (iv) (iii)

(vi)
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(watershed)
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(ICRISAT)

300 (13) 14

38 (60) m3 2000

2 - 1 -

(28)

218

(Dams)

2 0 1 3

80.66
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(BBF)(Broad bed furrows)

38

Gliricidia

Madri

Gliricidia 4- 3-

250

50

70 (Drip irrigation)

2%

10 0.3

Gliricidia

2500
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2004

TMC 3817

2300

2268

21

10

1

3814 3989 2025

2 50 122

2000
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1700m3

1.8 2025

221 2019-20 

1 -

5%

15%

37%

43%

6-
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(Timber)

222

7-
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15%

29

Soil
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(Bio diversity)  

(1000)

19

80 1200 (beetles)

100,000 200

70000 50000
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2 -

(Jatropha curcas)

200

Bio - Esterification

7%

24%

1%

24%

2%

42%

8-
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Jatropa               Jatropa seed
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(MTR)

1980 4

226

3 -
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1960-1969

R

Reduce 1

Reuse 2

Recycle 3

Recover 4
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10-

9-

SCERT T
ELA

NGANA



1948(IUCN)

1980 IUCN

IUCN

IUCN
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188.8 2010 1

46.2

(AS1)
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(AS1) 2

20

(i)

(ii)

(iii)

(iv)

 (v)

(vi)

(AS1) 3

(AS1) 4

(AS1) 5

(AS1) 6

(AS1) 7

(AS2) 8

(AS2) 9

(AS3) 10

(AS4) 11

ONGC 12

(AS4)

13

(AS4)

(AS4) 14

i

ii

2014 2004 iii
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15

(AS6)

16

(AS7)

______________ 1

_________ 2

______________ 3

__________- 4

_____________- 5

6

b a

d c

7

iv iii ii i

iv iii d iv i c iii ii i b ii i a

8

d c b a

9

d c b a

10

d c b a

Courtesy-Case1: V.Rantha Reddy, Center For Economics and Social Studies , Hyderabad.         

Case2: Paper on Water management in Andhra Pradesh by Dr, M. D. Reddy                

Water Technology Center, ANGAR Agriculture University, Hyderabad.              
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