
   IX

 (SCERT)

2024

   1

ST
-2

67
-1

-B
IO

LO
G

Y 
(M

)-9
-V

O
L-

1



State Council of Educational  Research and Training (SCERT)
Poojappura, Thiruvananthapuram 695012, Kerala 

Website  :  www.scert.kerala.gov.in 

e-mail  :  scertkerala@gmail.com

Phone  :  0471 - 2341883, Fax : 0471 - 2341869

Typesetting  and Layout :  SCERT

First Edition : 2024

Printed at : KBPS, Kakkanad, Kochi-30

© Department of General Education, Government of Kerala





 

 

 

 (SCERT)
695 012

 

 



 07

 25

53  
    

 





7

 IX

 
 

  

  

 
 



8

 IX

(E.coli) 

 



9

IX

(Biomolecules)

1.1

(Metabolism)

(Anabolism) 

(Catabolism).

1.2

DNA

RNA

37

100 

37000000000000000000000.

1.1

D

R



10

IX

1.2

(Enzymes) (Hormones)

(Endocrine glands)



11

 IX

 1.1(a), 1.1(b), 1.1(c)

1.1(a) 1.1(b)

1.1(c)



12

IX

1.3

1.3

(Homeostasis) 



13

IX

1.2 (a), 1.2 (b)

(Selectively 

permeable 

membrane)

1.2 (a) 1.2 (b)

1.2 (a), 1.2 (b)

1.4



14

IX

1.4

/

(Osmosis).

1.5

A

1.4

B A B

 1.5



15

IX

 1.6

1.6,  1.7

.

1.7



16

IX

1.1

1.1

(Photosynthesis)

1.8



17

IX

(Photosynthesis)

1.9

1.2 

1.8

{

ST
-2

67
-2

-B
IO

LO
G

Y 
(M

)-9
-V

O
L-

1



18

IX

ATP

(ATP)

1961

1.9

1.2

ATP



19

IX

................. .................................. .................+ +

1.3  

(Starch)

1.3, 

1.4 1.11

1.10

1.10

LED



20

IX

20

IX

1.11

1.4



21

IX

 1.12, 

200 

(Euphotic 

Zone).

200 1000

(Dysphotic Zone).

(Web of life)

(Aphotic Zone).

(Chemosynthesis) 

2050

 UNO



22

IX

 43

1975 70000 

1.12



23

 IX

(1937-2015)



24

IX



25

 IX

 
 
 
 

 
 
 
 

 



26

 IX

 2.1 

(Balanced diet)

2.1 



27

IX

27272227272727727222227

IXIXIIXIIX

2.1

2.2

27



28

IX

2.1

(Intracellur digestion)  (Extracellur digestion) 

2.2 



29

IX

(Digestion)

2.3

2.2



30

IX

: 

: 

:

(odontoblast cells)

:

(Stomach)

(Mouth) 

2.3



31

IX

(Swallowing)
 2.4 

(Uvula)

2.5

2.4



32

 IX

 (Stomach)

 (Mouth)

(Oesophagus)

 (Liver)

pH

(Pancreas)

 

K, B

 

2.5



33

IX

2.6

(Villus)

2.6ST
-2

67
-3

-B
IO

LO
G

Y 
(M

)-9
-V

O
L-

1



34

IX

(Blood and Lymph)

2.7

2.7

2.8

(Blood)

 (Blood Cells)

 (Red blood cells)

 (White blood cells)

(Platelets)

((

(

(Plasma)55% 45%



35

IX

(Lymphatic system)

2.8

(Lymph)



36

IX

(Capillary)

 2.9

2.9

(Artery)

(Vein)

(Portal Veins)

2.10 



37

IX

2.10



38

IX

 (Heart)

2.11

2.11

2.12



39

 IX

(Pulmonary Artery)

(Aorta)

(Pulmonary Vein)

(Bicuspid Valve)

(Inferior Venacava)

(Triscuspid Valve)

(Semilunar Valve)

(Superior Vena cava)

A  B

C D

 2.13 

A

B

C
D

2.12 



40

 IX

(

(Atrial Systole)

 
 (Ventricular systole)

(Pulmonary artery)

(Aorta)

(Joint diastole)

2.13  



41

IX

SA2.14

0.8

(Heart beat)

SA 

(SA Node) (Pace maker) 

 2.14

(Cardiac cycle)

(Heart beat)

(Electrocardiogram)

(Electric waves)

ECG

ECG 



42

IX

(Pulse)

(Pulse).

(Heart beat rate) (Pulse rate) 

(Stop watch)

2.3

2.3

2.3



43

IX

 (Blood pressure)

2.4

(mmHg)

70 120

80

2.4

120/80 mmHg



44

IX

2.15

(Double circulation)

 2.15,



45

IX

2.15

 (Systemic circulation)

 (Pulmo-

nary circulation)

(Double circulation)



46

 IX

(Atherosclerosis) 

(Coronary thrombosis)

 (Heart attack)

 (stroke) 

BMI



47

IX

2.16

2.5

2.16

(Vascular tissues)

(Phloem)

(tracheid)

(spindle)

(vessel)

(sieve tube)

(companion cell)

(Phloem)(Xylem)



48

IX

2.17



49

IX

(Turgor pressure)

2.17



50

 IX

(Transpiration)



51

IX

1.

(a) (b)

(c) (d)

2.

(a)

(b)  D

(c)

(d)

3.

(a)  A, B, C

(b)



52

IX

4.

(a) 

(b)

(c)

(d)

5.

(a)

(b)

(c)

(1)

(2)



53

 IX

 
 
 
 
 

 
 
 
 
 



54

 IX

3.1

(1743-1794)

80



55

IX

(Bronchiole)

(Pleura)

(Diaphragm)

(Alveolus)

70

70m2

(Gas 

exchange)

3.1



56

 IX

 

 

 

 

 

 

 

1 3 5 9 11 13

3.1



57

IX

(Ventilation)

3.2   

3.2

3.1

3.1, 3.2 3.2



58

IX

(Alveolar gas exchange)

? 3.3 

O
2
, CO

2

CO2

RBC

O2

O2
O2O2

O2

O2

3.3

O2

CO2

O2

CO2

O2

O2

O2

CO2

CO2

O 2
CO 2



59

IX

A

B, C 

(

3.4

3.3

A

B C 3.2



60

IX

O
2

O
2  

O
2

O
2

CO
2

CO
2

CO
2

CO
2

7% CO
2

23%

70% RBC 

2 ATP

28 ATP

CO
2

COCO
22

O
2

OO
22

COCO
22

OO
22

3.4   

C
O 2

O 2



61

IX

3.3

+.................                         ................ +................+ 30 ATP

 3.3

(1900-1981)

1953 - 

ATP



62

IX

3.6

(Skin) (Gill)

?

? 

• RBC

RBC 270

12-16 gm/dL 

14-18 gm/dL
RBC

3.5  

O
2

CO
2

O
2

CO
2

CO
2

O
2

3.6  



63

IX

3.7,

CO
2

CO
2

O
2

CO
2

O
2

CO
2

O
2

3.7



64

IX

3.8

CO
2

2ATP

ATP

( )

( )

3.8  

2ATP



65

IX

( )

(Urea synthesis)

+CO
2
+H

2
O

•
•
•
•

•
•
•
•

3.9  



66

IX

3.10  

3.11  



67

IX

(Nephrons)

12

3.10, 3.11

3.4

3.4  



68

IX

(Urine formation)

3.12

3.1

(Reabsorption)

(Secretion)

1

2

3

3.12   



69

IX

3.1



70

 IX

3.5

3.5

 

2 

0% 0.5-1 % 1-1.5 % 1.5-2 % >2%



71

IX

(Hemodialysis)

3.13

2
3

1

2

3 1

3.13



72

IX

(Kidney transplantation)

3.14

2

3.14 



73

IX

3.6

3.6

 O
2
, CO

2
, 

3.15

3.15



74

 IX

(Homeostasis)

3.16

• pH

• CO
2

• O
2 

• pH

3.16  



75

 IX

3.3

3.3 



76

IX



77

IX

1.

   a)

    b)

c)

d)

2.

3.

a)

b) RBC

c)

d)

4. 

a

b

c

a

b

c

d



78

IX

5.

a) X, Y

c) 

d) 

1.

2.

3.

4.






