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Nutrition



Types of Nutrition



Autotrophic Nutrition





Heterotrophic Nutrition



Parasitic



One Question For You 

Organism who break down the food outside their 
body are
(a)Rhizopus
(b)Virus
(c)Tapeworm
(d)Cuscuta





Photosynthesis





Structure of Leaf & Chloroplast









Stomata & Its 
Working





Experiment for Importance of Carbon Dioxide



Experiment for Importance of 
Chlorophyll



In the given diagram of a closed stomata: (1), 
(2), (3) and (4) respectively are-
(a) nucleus, chloroplast, guard cell, vacuole
(b) nucleus, chloroplast, vacuole, guard cell
(c) chloroplast, nucleus, vacuole, guard cell
(d) vacuole, guard cell, nucleus, chloroplast

Time for PYQ Practice



Nutrition in Amoeba





Nutrition in 
Paramecium



Nutrition in Human 
Beings















Time for PYQ Practice

Most of the digestion and absorption of the food takes 
place in the:
(a) small intestine
(b) liver
(c) stomach
(d) large intestine                                                     (1 mark)



Time for PYQ Practice

(a) State the form in which the following are 
stored:
(i) Unused carbohydrates in plants.
(ii) The energy derived from food in humans



Time for PYQ Practice

Complete the flow chart:



Respiratio
n



How is Respiration different from Breathing ?

Breathing is the 
mechanical action 
of getting air in 
and out of the 

Respiratory organ



Glucose

Pyruvate

Cytoplasm
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Gaseous Exchange in Plants

Gaseous exchange in 
plants occurs with the 
help of DIFFUSION

Through
1.Stomata
2.lenticels 

3.Inter-cellular 
spaces.

Carbon 
Dioxide from
atmosphere

Oxygen



Gaseous Exchange in Plants

Carbon 
Dioxide from
atmosphere

Carbon 
Dioxide 
from 

Respiration

Oxygen



Gaseous Exchange in Plants

Carbon 
Dioxide 
from 

Respiration



Gaseous Exchange in Plants

Carbon 
Dioxide 
from 

Respiration

OxygenAt night, when there is no 
photosynthesis occurring, 

CO₂ elimination is the major 
exchange activity going on. 

During the day, CO₂ 
generated during 

respiration is used up for 
photosynthesis, hence there 

is no CO₂ release. Instead, 
oxygen release is the major 

event at this time.



Gaseous Exchange in Fishes

Gaseous exchange in 
fishes occurs through
GILLS, which takes in 
the Oxygen dissolved 

in water.

I am tired of taking 
100 breaths/min ! 
There's so less 

dissolved oxygen up 
here!





Metabolic 
Poison
Leaves 
The 
Body 
By 
Airways



Breathing mechanism in Human beings



Breathing mechanism in Human beings

After a few moments of exposure to CO2, the lime water will turn 
milky due to the formation of calcium carbonate (CaCO3), which is 
insoluble in water.

        Chemical Reaction:
       The reaction can be represented as follows:

Ca(OH)2(aq)+CO2(g)→CaCO3(s)+H2O(l)

Experiment



Time for PYQ Practice

Diffusion is insufficient to meet the oxygen 
requirement of multicellular organisms like human. 
State reason. (Board Term 1, 2017)



Time for PYQ Practice

(a) In the process of respiration, state the function of 
alveoli.

(b) Rate of breathing in aquatic organisms is much 
faster than that in terrestrial organisms. Give reasons.
(c) Complete the following pathway showing the 
breakdown of glucose.



TRANSPORTATION
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Double circulation

Pulmonary circulation Systemic circulation

• This circuit involves the flow of 
blood between the heart and the 

lungs.

• Oxygenated  blood from 
the lungs open into left 

atrium through pulmonary vein.

• Deoxygenated blood from the 
right ventricle is carried 

by pulmonary artery to lungs.

• This circuit involves the flow of 
oxygenated blood from the heart to the 

rest of the body and back.

• Oxygenated  blood from the left 
ventricle goes to the body parts through 

aorta.

• Deoxygenated blood from the body 
part is carried by Vena cava (superior and 

inferior) to the right atrium.

Note : Aves and mammals show complete double circulation, reptiles and amphibians show incomplete double 
circulation.







Why Mammals and Aves show double circulation ? (Imp for boards)

• Mammals and Aves are warm blooded animals(Homeotherms or 
endotherms) and thereby need to maintain a constant body 

temperature.

• Complete double circulation efficiently separates oxygenated 
and deoxygenated blood thereby avoiding the mixing of blood.

• This efficient separation helps in providing oxygen needed for 
production of ATP and for maintenance of a constant body 

temperature.

• Apart from thermoregulation, warm blooded animals also have 
higher metabolic rate which needs ample amount of energy.



Arterioles Venules

Arteries Veins

Capillaries





Blood Pressure (BP)

The force that blood exerts against the wall of a vessel is called 
blood pressure.

Systolic Pressure

The pressure of blood inside 
the artery during ventricular 

systole or during 
the contraction of ventricle is 

called systolic pressure

Diastolic Pressure

The pressure in the artery 
during ventricular diastole 

or during relaxation of 
ventricle is called 

diastolic pressure.

• The normal systolic pressure is about 120 mm of Hg and diastolic pressure is 80 
mm of Hg.

• Blood pressure is measured with an instrument called Sphygmomanometer



Types of Blood Cells



Lymph

1. Lymph, also called lymphatic fluid or tissue fluid , is a 
collection of the extra fluid that drains from cells and 
tissues (that is not reabsorbed into the capillaries) plus 
other substances.

2. The other substances include proteins, minerals, fats, 
nutrients, damaged cells, cancer cells and foreign 
invaders (bacteria, viruses, etc.).

3. Lymph is a colorless fluid consisting of plasma and 
leukocytes and NOT erythrocytes and thrombocytes.



Functions of Lymph

• Maintains fluid levels in the body.

• Absorbs fats from the digestive tract(INTESTINE)

• Protects the body against foreign invaders.

• Transports and removes waste products and abnormal cells 
from the lymph.



Difference Between Lymph & Blood

BLOOD LYMPH

Its plasma has more proteins, calcium 
and phosphorus.

Its plasma has less proteins, calcium 
and phosphorus.

It consists of plasma,erythrocytes,thro
mbocytes and leucocytes.

It consists of plasma and leucocytes.

It is red in color due to the presence 
of hemoglobin in RBCs.

It is colorless as hemoglobin is absent.



Transportation in Plants



Root Pressure Theory Transpiration Pull Theory

Xylem





Translocation in Plants - Phloem

• Translocation is the process by which assimilates from photosynthesis are 
moved around the plant, from where they are made(Source) to where they are 
needed(Sink).

• This is Bi- directional

• Plants convert the sugars made during photosynthesis into sucrose by 
combining glucose with another sugar called fructose. Sucrose is translocated 
rather than glucose because sucrose is a non-reducing sugar.



• Phloem tissues consist of two main types of 
living cells : sieve tube and companion cells.

• Companion cells are linked to the sieve tube 
members by pores in their cell walls called the 

plasmodesmata, and companion cells has so 
many mitochondria which could later help in 

active transport by contributing ATP.



:

Steps involved :
• In the source : Sucrose made in 

the source  is actively transported into 
the companion cell. From the companion 

cells sucrose moves into the sieve tube cell 
through diffusion

• Water from the xylem tissue(High 
conc. of solvent) moves into the sieve tube 

element ( Low conc. of solvent, High 
conc. of solute) through osmosis.

• This movement of water would lead 
to increase in pressure in the sieve tube cell 

and further would lead to the mass movement 
of the phloem sap to the area where the 

pressure is low( Mass Flow).



• In the sink : The sucrose then moves 
from the sieve tube element to the 
companion cells and the storage cell.

• Also the water moves back from the 
sieve tube cell(High conc. of solvent ,low 

conc. of solute) to xylem tissue (Low conc. 
of solvent)



Time for PYQ Practice

What do the following transport?
(i) Xylem
(ii) Phloem
(iii) Pulmonary vein
(iv) Vena cava
(v) Pulmonary artery
(vi) Aorta (Board Term I, 2014)



Time for PYQ Practice



Time for PYQ Practice

Explain the process of transport of oxygenated and 
deoxygenated blood in a human body. (5 Marks)



Time for PYQ Practice

Give reasons:
(a) Ventricles have thicker muscular walls than atria.
(b) Transport system in plants is slow.
(c) Circulation of blood in aquatic vertebrates differs 
from that in terrestrial vertebrates.
(d) During the daytime, water and minerals travel 
faster through xylem as compared to the night.
(e) Veins have valves whereas arteries do not. (2020)



EXCRETION



Structure of a Nephron





















Time for PYQ Practice

In our body which organ is responsible for conversion 
of ammonia into urea? 
(a) Kidney 
(b) (b) Lungs 
(c) (c) Heart 
(d) (d) Liver



Time for PYQ Practice

(a) Name four types of metabolic wastes produced by 
humans.
(b) Name any two human excretory organs other than 
kidney. (Board Term I, 2013)
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Oxygen 
concentration

Carbon dioxide 
concentration

Pressure

High Low High

The table shows the characteristics of blood in one blood vessel of the body.

Q1.Which blood vessel contains blood with these characteristics?
(a) Vena cava
(b) Pulmonary vein
(c) Aorta
(d) Pulmonary artery

Homework For You 



Homework For You 

Q2



Homework For You Q3



Homework For You 

The table shows the characteristics of blood in one blood vessel of the body.

Q4.(a) Write two water conducting tissues present in 
plants. How does water enter continuously into the root 
xylem?
(b) Explain why plants have low energy needs as 
compared to animals (2 marks)

The table shows the characteristics of blood in one blood vessel of the body.Q5.Write three points of difference between respiration 
in plants and respiration in animals (3 marks)

Q6.Explain the functions of kidney and the formation of 
Urine. (5 marks)
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